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L AUTHORIZATION

This report presents the findings of a roof agsessment conducted at the Lee County Sheriff Core
11 Building at the Ortiz Detention Center in Fort Mycrs, FL. The assessment was authorized by
Lee County through a Lee County Service Provider Agreement, dated April 19, 2012.

II. PURPOSE

The purpose of the assessment is to determine the cause of the failure of the roofing system on
the referenced [acilily through:

¢ Review of available documents and information provided by T.ee County Facilities Management,
including; architectural plans and details, rool insltallation and maintenance records, warranty
information, and other such documents regarding the rool sysiems.

» Review of reasonably accessible exposed surfaces of the system to locate specific prublems and
evaluate the overall needs of the rool areas in question.

» Analysis of core samples laken in accordance with ASTM D 2829 Standard FPractice for
Sampling and Analysis of Built-up Roaofs,

11l. SCOPE

The scope of the waork performed is outlined in REI Proposal No. 121*-08) dated February 17,
2012.

IV. WARRANTY NOTICE

The [indings and recommendations submitted for the subject roof are based upon available
information furnished by participating personnel, as well as investigative test procedures. The
obscrvations and recommendations presented in this report arc time dependent and conditions
will change. RET warrants these findings have been presented after being prepared in accordance
with penerally accepted practices of RCI, Inc., The Institute for Roofing, Waterproofing and
Building Envelope Professionals. Mo other warranty is expressed or implied. This report has
been prepared for the exclusive use of Lee County and its apents.

V. EXECUTIVE SUMMARY

Based on our review of the roofing system at this facility, it is our apinion that the deficiencies
present (damaged/split insulation and roofing membrane and membranc blisters) are the result of
improper asphalt temperatures al the time of application. It is further our opinion that these
conditions could result in premature failure of the system including possible blow-off. We are
aware that the roofl system manufacturcr and the original installing contractor have subscquently
implemented securement methods in an effort o increase the uplift resistance of the roofing
system. We believe this work will provide additional uplift resistance at the perimeters and
corners of the facility, however, the [icld ol the roof may still be susceptible to fulure
damage/displacement due to inadequately attached insulation.
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VI. DESCRIPTION AND BACKGROUND

The rool system on the 30,000 s.f. Lee County Sherill Core 1I Building was installed by
Crowther Roofing of Fort Myers, FL in 2008. The system is compased of a structural concrete
deck (primed), 3” polyisocyanurate insulation, %" perlitc cover board, 2 plies of Type VI
fiberglass felt and a granule surfaced modified bitumen cap sheet. All components were
installed in hot asphalt. The roofing system was manufactured and warranted by Johns Manvillc.
Shortly after completion ol the roof system installation, the Owner observed numerous blisters
throughout the surface of the membrane. Blisters reportedly ranged in size from a [ew square
inches to several square [cet. Although the blisters oceurred throughout the surface area, they
appearcd to be more prevalent along the side laps of the cap sheet.

During a routine 2011 rooftop visil by Lee County personnel, a large split in the roofing
membrane was obscrved in the southeast corner of the facility. This split did not appear to be
precipitated by any unusual weather cvent or other extreme phenomena. The split extended
through all layers of insulation and created a height dilTerential between adjacent membrane
surfaces, A similar but less extreme occurrence reportedly oceurred along the western edge of
the facilily some time earlier.

REI Engincers visited the site during daytime hours on April 26, 2012 to begin the asscssment.
RET was represented by Mr. Scott 1linesley, PE, RRC and Mr. Anthony Ruggiero, RRO. The
weather at the time of the site visit was sunny with temperatures ranging from 78-86 dcgrees I,
Representatives of Lee County, Crowther Roofing and Johns Manville were present during the
site visit. A brief history and an initial tour of the facility were provided by Mr. Dan Weis and
Mr. Jim Taylor with Lee County.
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VIL. INITIAL VISIT PHOTOGRAPHS

Photo 1 — Aerial view of Core Il Building, Main Roof Area. For the purposes of this report, the
right cdge of the photograph faces south.

Photo 2 — Overview of area of displaced insulation resulting in rool membranc damage.
Additionally, nole the formation of blisters illustrated in red. These blisters are widespread
throughout the entire rooling system.
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Photo 3 — View of cap sheet peeled away at location of damage obscrved i

voids present (highlighted by arrows) between the fiberglass felts and the cap sheet. These voids
conlain air which expands and contracts with temperalure changes resulting in the formation and

i

growth of blisters.
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Photo 4 — View ‘.IEI'|£IS.‘L felts bein o PEEIL‘- off the perlite coverboard. Note the split in the
underlying isocyanurate insulation (indicated by arrow).
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Photo 5 — Moisture meter probes confirmed the presence of high moisture content within the
perlite coverboard. We believe this moisture contamination occurred as a result of the
membrane split illustrated in the previous pholographs.

Photo 6 — Close-up view of the split isocyanurate insulation and perlite coverboard.

Cl
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! T
Photo 7 — Upon lifting of the isocyanurate insulation, we observed the bottom facer to be in lact
with no evidence ol adhcred asphalt. This observation is significant because the absence of
asphalt on this facer indicates a lack of adhesion to the substrate. Also note the moisture present

on the facer. As previously indicated, we believe this moisture contamination is a result of the
membrane split.

X

Photo 8 — Additional view of undamaged isocyanurate facer due to inati;i;luaii dbhah adhcsion.
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Photo 9 — View ol typical blisters throughout the roof system.

Photo 10 — Close up view ol membrane blister
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Photo 11 — Test cuts taken across the blister reveal the failure plane between the cap sheet and
the upper fiberglass ply. ‘This condition is consistent at all locations cut. Membrane samples
were collected, labeled and submitted for laboratory analysis (results of analysis included at the
cnd of this report).

Photo 12 — Due to the inadequale adhesion observed on the southeast comer of the building
(Photos 2 through 7), test cuts at blister locations were cxtended to the deck in an effort to
determine the degree of adhesion at these locations. As is evident in this pholograph, arcas
completely void of asphalt were encountered.
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Photo 13 — Other test cuts revealed approximalely 35% asphalt adhesion on the isocyanurate
facer. We did not encounter full adhesion at any test cuts taken during this site visit.

VIII. WIND UPLIFT RESISTANCE TESTING

Although REI Engineers was initially retained to investigate the occurrence and causc ol roof
membrane blisters and the damaged insulation on the southcast corner of the facility, the
observation of partially and non adhered isocyanurate insulation crealed an additional and
immediate concern regarding the ahility of the rooling system to withstand the uplift pressures
required by the Building Code. Due to this concern, REI Engineers recommended additional
field uplift testing be performed to determine the uplift resistance of the roofing system al
randomly selecled arcas.

Uplilt testing is generally performed utilizing one of two methods: bonded pull testing or
negative pressure chamber (or bubble) testing. Because of the time required to oblain the
cquipment necessary to conduct the bonded pull tesling and because of the immediate
availability of the negative pressurc chamber, REL recommended negative pressure chamber tests
be conducted.

REI returned to the site on April 27 Lo conduct the nepative pressure chamber tests in the
presence of representatives of Lee County, Crowther Roofing and Johns Manville. 1t should be
noted that prior to this testing, Mr. Hinesley advised all parties that an apparent “passing”™ test
would not necessarily be indicative of adequale syslem sccurement, however, an apparent
“failing” test would indicale inadcquate system securement (see additional discussion in Part X
of this report).

[F]
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IX. WIND UPLIFT RESISTANCE TESTING PHOTOGRAPHS

Photo 14 — View of negative pressure chamber testing apparatus. The system creates a vacuum
inside the chamber which imparts an upward force on the roofing system. In accordance with
test standards, deflection of the roofing system is measured and compared to allowable
tolerances. Excessive upward deflection observed prior to achieving the required design
pressures, indicates inadequate system securement.
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Photo 15 — View of tesl mccﬁum
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Photo 16 — Of the 5 negative pressure tests performed, only one test did not achieve an “apparent
passing” result. ‘The failure occurred near the location of the damaged roof system in the
southeast corner of the facility. A test cut at this location revealed the presence ol saturated
insulation most likely resulting {rom the damaged roofing membranc. Sece the following section
for a discussion regarding the “apparent passing”™ of the remaining tests.

X. WIND UPLIFT RESISTANCE TESTING DISCUSSION

Negative pressure chamber testing is a common and widely accepled standard to determine the
uplifl resistance of in-place roofing membranes. In some instances, the results of this testing can
be significantly influenced by the roofing system components and not necessarily indicative ol
the truc uplift resistance of the system.

As indicated in Section VT of this report, the base layer of roof insulation is composed of a single
thickness of 3" isocyanurate. 1t is our opinion that this thickness of insulation provides enough
rigidity to skew the results on the high side. Since the testing was initially recommended due to
concerns with the adhesion of the isocyanurale o the conerete deck and since we believe the
thickness of the isocyanurate insulation skewed the results, we ruled the tests inconclusive.

XI1. DISCUSSION AND CONCLUSION

All components of the roofing system specilicd and installed on this facilily arc intended to be
fully adhered to the concrete deck substrate with hot asphalt. The asphalt acts as a glue to hold
the system in place to withstand the uplilt pressures prescribed by the Building Code. A quick
search of the roof system approvals on the Miami Dadc website result in similar compositions
achieving uplift resistance approvals of 305 psf. Although we have been unable to determine the
design pressurcs specified by the Archilect and his Structural Engineer for this project, we
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belicve that ficld pressures of approximately 85 psl and perimeter pressures of approximately
130 psf would be relatively accurate. Given this information, a roof sysiem installed in
accordance with the Miami Dade Notice ol Acceptance would be more than adequate to
withstand the design pressurcs associated with this facility.

As previously outlined in this report, our test cuts revealed roof system components that were not
adequately adhered lo the substrate. In several instances, test cuts revealed no adhesion at all.
This lack of adhesion creates a polential [or the roofing system to blow off as a resull ol negative
pressures associated with a wind event. Although some insulation boards were determined to be
partially adhered, there is no delinitive way to correlate the degree of adhesion with an
expeclation of uplift resistance. Inasmuch, we are unable Lo provide an opinion as to ability of
the roofing system to withsland the design pressures required by the Building Code.

Upon review of the of the roof deck at the locations of the test cores, we determined that a full
bed of asphalt was applied at the time of installation, Based on the appearance of this asphalt
(glassy surface) and the lack of asphalt stains on the underside [acer of the isocyanurate board, it
is our opinion that the insulation boards at many locations did not come in contact with the
asphalt prior to it cooling. After the asphalt cools, a bond cannot be formed, resulting in the
conditions observed.

Additionally, it is our opinion that the widespread occurrence of blisters throughout this rooling
system is allributable to cold asphalt. According to installation instructions obtained on Johns
Manville’s website, all layers of rooling membranc are to be adhered with full moppings of hot
asphalt applicd 25 degrees I' above its equiviscous temperature (EVT) at a rate of 23 Ibs/sq (1 sq
=100 sq. ft). The EVT is the lemperature at which asphalt reaches the proper viscosity for the
specified application rate,

A total of 6 test culs were taken at blister [ocations throughout the rool and submitted for
laboratory analysis. The analysis revealed cap sheet asphalt application rates of: 88 Ib/sq, 120
Ib/sq, 88 Ibfsq, 96 Ibfsq, 72 lb/sq and 72 Ib/sq. These application ratcs cxceed the rates
recommended by Johns Manville and are an indication of asphalt temperatures less than thosc
recommended al the time of installation.

Based on the results of our field investigation, testing and laboratory analysis, it is our opinion
that all detrimental conditions observed within this roofing syslem are a direct result of improper
(low) asphalt temperatures al the time of application.

XII. ATTACIIMENTS

¢  ROOF PLAN — a roof plan showing the building outline and the locations of the areas of
concern, test cuts, and other specific information is contained herein

e LABORATORY ANALYSIS - the results of the laboratory analysis including void
count and asphalt weights is included herein
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LABORATORY TEST REPORT |

Report for: RE| Engineers, Inc.
24500 South Tamiami Trail
Suite 212-315
Ecnita Springs, FL 34134

Attention: Tany Ruggiero

Subject: A roof core evaluation was conducted to determine application rate and physical
properties of the mopping asphalt used in the roof construction.

Methods: The cores were evaluated as described in ASTM D 2829-07 Standard Practice for
Sampling and Analysis of Existing Built Up Roof Systerns.

Sampling: Thirteen (13) roof cores were received from RE| Engineers, Inc. on May 17", 2012.

Results: Lee County Forensics
Roof #1/Test Cut #3. 17.5" x 16.75" roof cut composed of oxidized asphalt, glass-
reinforced cap shest and two plias of oxidized asphalt, glass reinforced ply sheet. All
plies were fully-bonded in mopping asphalt with no chservable voids at the interply.
Cap-to-ply application rate of asphalt is estimated at 40 Ibs/100 ft*. Ply-to-ply
application rate of asphalt is estimated at 32 lbs/100 ft*.

Roof #2/Test Cut #6: 18" x 16.25" roof cut composed of oxidized asphalt, glass-
reinforced cap sheet and two plies of oxidized asphalt, glass reinforced ply sheet. A
lap was observed in the top ply of the roof cut.  All plies were fully-banded in
mopping asphalt with no observable mlds atthe interply. Cap-to-ply application rate
of asphalt is estimated at 40 1bs/M00 ft*. Ply-to-ply application rate of asphalt is
estimated at 24 lbs/100 ft*.

Roof #3/Test Cut #9: 19.25" x 18" roof cut composed of oxidized asphalt, glass-
reinforced cap sheet and two plies of oxidized asphalt, glass reinforced ply sheet. A
lap was ohserved in the bottom ply of the roof cut.  All plies were fully-bonded in
mopping asphalt with no observable umds atthe interply. Cap-to-ply application rate
of asphalt is estimated at 64 Ibs/100 ft*. Ply-to-ply application rate of asphalt is
estimated at 32 Ibs/100 ft%.

REIE-DD-02-07 PRI Accreditations; 145 T1.-189; Sfate of Florida TSTS&78; Metro-Dade 11-0428.05; LADBS TAZ4815%; CRRC
The: fest resulls, opinlens, or interpretations are based on the material supplied by the'client. This report is for the exclusive use of stalad
client, Mo reproduction or facsimile In any form can be made without tha clisnt's permission. Thiz report shall not be reproduced exceptin
full without the written approval of this laboratory. PRI Construction Materials Technologies LLG agsumes no respensibility nor makes a
performance or warranty statement for this material ar produels and processes containing this material in connection with this report.

PR Constuctizn Malerals Techrologies LS G400 Bader Dvive Tampe, FL330 Tok B3 6M-6777  Fax B13621-5040  e-mall: malufablosirg@piomloom  Webfile: hpfawe prizmtcom
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Roof #3/Test Cut #10: 23.5" x 14.75" roof cut composed of oxidized asphalt,
glass-reinforced cap sheet and two plies of oxidized asphalt, glass reinforced ply
sheet. A large void (17" x 77) was observed at the intarply of the cap and ply
sheets. Cap-to-ply application rate of asphalt is estimated at 72 Ibs/100 ft°. Ply-to-
ply application rate of asphalt is estimated at 32 |bs/100 e,

Lee County Gun Range

Roof #1/Test Cut #1: 18.75" x 15" roof cut composed of oxidized asphalt, glass-
reinforced cap sheet and two plies of oxidized asphalt, glass reinforced ply sheet. A
lap was observed in both the top and bottom pliss. Al plies were fully-bonded in
mopping asphalt with no observable voids at the interply. The cap sheet was
observed to be distressed from weathering, resulting in both granule loss and build-
up of algaeffungus. Cap-to-ply application rate of asphalt is estimated at 24 lbs/100
ft". Ply-to-ply application rate of asphalt is estimated at 24 |bsM100 ft?.

Roof #1/Test Cut #2: 20.5" x 15.75" roof cut composed of oxidized asphalt, glass-
reinforced cap sheet and three plies of oxidized asphalt, glass reinforced ply sheet,
Alarge (10" x 11") void was present at between the bottom two plies. All plies were
fully-bonded in mopping asphalt with no observable voids at the interply. Cap-to-ply
application rate of asphalt is estimated at 32 lbs/100 ﬁ Top ply-to-mid ply
application rate of asphalt is estimated at 20 Ibs/100 ft*. Mid ply-to-bottarm ply
application rate is estimated at 56 |bs/100 e

Roof #1/Test Cut #3. 217 x 18.5" roof cut composed of oxidized asphalt, glass-
reinforced cap sheet and two plies of oxidized asphalt, glass reinforced ply shest. A
lap was observed in the bottom ply and a T-eint in the top ply. A void (67 x 4") was
present at the ply—to ply interface. Cap-to-ply application rate of asphaltis estlmated
at 24 |bs/100 ft*. Ply-to-ply application rate of asphalt is estimated at 32 Ibs/100 ft?.

Ortiz Core 2 Bldg

Test Cut #2: 18" x 11.5" roof cut composed of oxidized asphalt, glass-reinforced cap
sheet and one ply of oxidized asphalt, glass reinforced ply sheet. A lap was
observed in both the cap and ply sheet. The lap was found to incompletely bunded
in the cap sheet. Cap-to-ply application rate of asphalt is estimated at 88 |bs/100 ft.

Test Cut#3; 21.75" x 13.5" roof cut composed of oxidized asphalt, glass-reinforced
cap sheet with two plies of oxidized asphalt, glass reinforced ply sheet. A lap was
observed in the cap sheet. The |lap was found fo incompletely bonded i in the cap
sheet. Cap-to-ply application rate of asphalt is estimated at 120 Ibs/100 ft*. Ply-to-
ply application rate of asphalt is estimated at 24 Ibs/100 ft°.

Test Cut#4: 16.5" x 13 25" roof cut composed of oxidized asphalt, glass-reinforced
cap sheet with two plies of oxidized asphalt, glass reinforced ply sheet. The
interplies were observed to be fully bonded, Cap-to-ply appllcatmn rate of asphalt is
estlmated at 88 Ibs/100 fi’. Ply-to-ply application rate of asphalt is estimated at 24
Ibs/100 ft*.

Test Cut #5: 18.5" ¥ 18.58" roof cut composed of oxidized asphalt, glass-rainforced
cap sheet with two plies of oxidized asphalt, glass reinforced ply sheet. A lap was
present in the top ply sheet. The interplies were ocbserved tc: be fully bonded. Cap-
to-ply app!:catlon rate of asphalt is astlmated at 95 Ibs/100 ft°. Ply-to-ply application
rate of asphalt is estimated at 24 1bs/100 ft*.

REIE-004-02-01 PRI Accreditations: 145 T1L-189; State of Florida TSTS5878; Matro-Dade 11-0429.058; LADGS TAZ43159; CRRC
The lesl rasulls, oplnlans, or interpretations are based on the material supplied by the client. This reporl is for the excluslve use of stated
clisnl. Mo raproduclion or facsimile In any form can be made without the client's permission. This repord shall not be reproduscad axcapt in
fuill without the written approval of this laboratory. PRI Construction Materials Technolegies LLC assumes no responsibility nor makes a
performance or warranty statement for this material or preducts and processes containing this matenal in connection with this repori.

PRI Construction Matansls Technologies LG 6200 Badger Drive Tampa, FL3IEI0 Tel B3 60 4000 Fax BI3-B2-5840  e-mall matenizlslastingi@poicmt com  WebSia: hitpoltaves. priciloom
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Test Cut #6; 41" x 5" roof cut composed of oxidized asphalt, glass-reinforced cap
sheet and one ply of oxidized asphalt, glass reinforced ply shest. A lap was
observed in the ply sheet, The cap was found to completely unbonded tl::r the ply
sheet. Cap-to-ply application rate of asphalt is estimated at 72 |bs/100 ft*.

Test Cut #7: 41" x 5" roof cut composed of oxidized asphalt, glass-reinforced cap
sheet and one ply of oxidized asphalt, glass reinforced ply sheet. Two laps were
observed in the ply sheet. A small void was observed at the cap- -to-ply interface.
Cap-to-ply application rate of asphalt is estimated at 72 |bs/100 ft*.

Remarks: \oids were present in several of the roof samples as noted above, The probable
cause is attributed to application of the ply or cap sheet outside the EVT range.

Mopping asphalt coverage rates were alsﬂ noted in several samples outside the
typical application range of 20-40 Ibs/100 ft*.

Attestation: It is noted the opinions expressed in this report are based solely on the core samples
analyzed by this laboratory.

Sgpedt A Lo [ —

£ } “Zach Priest, P.E,

e Director
Date: _ June 29, 2012
REIE-001-02-01 PRI Accredilatlons: 14S TL-189; State of Clorida TST5878; Metro-Dade 11-0420.05; LADBS TAZ481 % CREC

The test results, apinions, or infarpralations are based on (he material supplied by the client. This report is for the exclusive use of staled
client. Mo reproduction or facsimila in any form can ba madea without the client’s permission. This report shall not be reproduced exceptin
full without the written approval of this laboratory, PRI Construction Materials Technologles LLC assumes no responsibility nor makes a
porformance or warranty staternent for this material or products and processeas containing this matarlal in connection with this report.

P Gonstructian Matarals Tachnolaglas LLC 6408 Badger Drive  Tampa, FL23610 Tal M3-B20-5777  Fee: 813E21-5340  comall: nsatedasiestingipicml.com  WehSlle: hap:Faws: prizml.com
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PRI Accreditations: IAS T1L-189; State of Florida TSTS5878; Mefro-Dade 11-0429.05; | ADBS TAZ4815%; CRAC

REIE-001-D2-01
The test rasults, opinlons, or interpretations are based on the material supplied by the client. This report is for the exclusive use of stated
client, Mo reproduction or facsimile In any form can be made without the client's permisslon. This report shall not be reproduced excaptin
full without the written approval of this laboralary. PRI Genstruction Materials Technologies LLG agsumes ne responsibility nor makes a
performance or warranty statement for fhis matarial or products and processes containing this matarial in connection with this report.
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