U.S. DEPARTMENT OF HOMELAND SECURITY OMB No. 1660-0008
Federal Emergency Management Agency Expiration Date: November 30, 2018

Naticnal Flood Insurance Program
ELEVATION CERTIFICATE

Important: Follow the instructions on pages 1-9.

Copy all pages of this Elevation Certificaie and all attachments far (1) community official, (2) insurance agent/company, and (3) building owner.

SECTION A — PROPERTY INFORMATION FOR INSURANCE COMPANY USE
A1. Building Owner's Name Policy Number:
TCDD SMITH
A2, ggldri\}wog Street Address (including Apt., Unit, Suite, and/or Bldg. No.) or P.O. Route and Company NAIC Number:
10808 WATERSIDE DRIVE
City State ZIP Code
GULFPORT Mississippi 39503

A3. Property Description (Lot and Block Numbers, Tax Parcel Number, Legal Description, etc.)
PARCEL NO. 10090-02-005.002 LOT 46, WATERSIDE SUBDIVISION

Ad4. Building Use (e.g., Residential, Non-Residential, Addition, Accessory, eic.) RESIDENTIAL
A5. Latitude/Longitude: Lat 30 24'48.1" Long.-089 01'02.2" Horizontal Datum: [_] NAD 1927 NAD 1983

AB. Attach at least 2 photographs of the building if the Certificate is being used to obtain flood insurance.
A7. Building Diagram Number 1B
A8. For a building with a crawlspace or enclosure(s):

a) Square footage of crawlspace or enclosure(s) 0 sq ft

b) Number of permanent flood openings in the crawlspace or enclosure(s) within 1.0 foot above adjacent grade

c) Total net area of flood openings in AB.b 0 sqin

d) Engineered flood openings? [ ves No

A8. For a building with an attached garage:
a) Square footage of attached garage 944 sq ft

b) Number of permanent flood openings in the attached garage within 1.0 foct above adjacent grade 3

c) Total net area of flood openings in A9.b 995 sq in

d) Engineered flood openings? Yes [ |No

SECTION B - FLOOD INSURANCE RATE MAP (FIRM) INFORMATION

B1. NFIP Community Name & Community Number B2. County Name B3. State
CITY OF GULFPORT, 285253 HARRISON Mississippi
B4. Map/Panel B5. Suffix | B6. FIRM Index B7. FIRM Panel B8. Flood Zone(s) B9. Base Fload Elevation(s)
Number Date Effective/ (Zone AQ, use Base
Revised Date Flood Depth)
28047C0267 G 1212112017 06/16/2009 AE 18

B10. Indicate the source of the Base Flood Elevation (BFE) data or base flood depth entered in ltem BY:
[]Fis Profile [X] FIRM [ ] Community Determined [T] Other/Source:

B11. Indicate elevation datum used for BFE in Item BS: [] NGVD 1929 NAVD 1988 [ ] Other/Sourcs:

B12. Is the building located in a Coastal Barrier Resources Systern (CBRS) area or Otherwise Protected Area (OPA)? [ Yes No
Designation Date: D CBRS D OPA

FEMA Form 086-0-33 (7/15) Replaces all previous editions. Form Page 1 of 6



OMB No. 1660-0008
ELEVATION CERTIFICATE Expiration Date: November 30, 2018
IMPORTANT: in these spaces, copy the corresponding information from Section A. FOR INSURANCE COMPANY USE
Building Street Address (including Apt., Unit, Suite, and/or Bldg. No.) or P.O. Route and Box No. Policy Number:
10808 WATERSIDE DRIVE

City State ZIP Code Company NAIC Number
GULFPORT Mississippi 39503

SECTION C - BUILDING ELEVATION INFORMATION (SURVEY REQUIRED)

C1. Building elevations are based on: [ Construction Drawings*  [] Building Under Construction® [¢] Finished Construction
“A new Elevation Certificate will be required when construction of the building is complete.

C2. Elevations — Zones A1-A30, AE, AH, A (with BFE), VE, Vi-V30, V (with BFE), AR, AR/A, AR/AE, AR/AT—A30, AR/AH, AR/AD.
Complete ltems C2.a-h below according to the building diagram specified in ltem A7. In Puerto Rico only, enter meters.

Benchmark Utilized: GPS RTK NETWOQORK Vertical Datum: NAVDS88, GEOID 2009
Indicate elevation datum used for the elevations in items a) through h) below.

[] NGVD 1929 NAVD 1988 [ ] Other/Source:
Datum used for building elevations must be the same as that used for the BFE.

Check the measurement used.

a) Top of bottom floor (including basement, crawlspace, or enclosure floor) 17.0 fest [] meters
b) Top of the next higher floor N/A feet [] meters
c) Bottom of the lowest harizontal structural member (V Zones only) N/A, feet [] meters
d) Attached garage (top of slab) 14 8 feet [ ] meters
&) Lowest elevation of machinery or equipment servicing the building 17.0 feet [] meters
(Describe type of equipment and location in Comments)
f) Lowest adjacent (finished) grade next to building (LAG) 12 8 feet  [] meters
g) Highest adjacent (finished) grade next to building (HAG) 14.3 feet [ ] meters
h) Lowest adjacent grade at lowest elevation of deck or stairs, including 13.0 feet  [] meters

structural support

SECTION D - SURVEYOR, ENGINEER, OR ARCHITECT CERTIFICATION

This ceriification is to be signed and sealed by a land surveyor, engineer, or architect authorized by law to certify elevation information.
! certify that the information on this Certificate represents my best efforts to interpret the data available. | understand that any false
staternent may be punishable by fine or imprisonment under 18 U.S. Gode, Section 1001.

Were latitude and longitude in Section A provided by a licensed land surveyor? ves [INo [_] Check here if attachments.

Certifier's Name License Number

CLIFFORD A. CROSBY, P.L.S. MS 2539

Title

OWNER

Company Name

CROSBY SURVEYING

Address

716 LIVE OAK DRIVE

City State ZIP Code

BILOX1 - Mississippi 39532

Signature P, Date Telephone
02/11/2020 (228) 234-1649

P

Copy ali pages of tms Elev}i{iiiéﬁ Certificate and all attachments for (1) community official, (2) insurance agent/company, and (3) building owner.

Comments (including iype of equipment and location, per C2(e), if applicable)
LOWEST MACHINERY IS THE BOTTOM OF THE AIR CONDITIONING UNIT ON RAISED PLATFORM.

FEMA Form 086-0-33 (7/15) Replaces all pravious editions. Form Page 2 of



: ' OMB No, 1660-0008
ELEVATION CERTIFICATE : Expiration Date: November 30, 2018
IMPORTANT: In thése spaces; copy the corrésponding information from Section A. FOR INSURANCE COMPANY USE
Building Street Address {including Apt., Unit, Suite, and/or Bldg. No.) or P.O. Route and Box No, Folicy Number:
10808 WATERSIDE DRIVE o _
Cy -~ State ZIF Code Company NAIC Number
GULFPORT Mississippi 39503

SECTICN E ~ BUILDING ELEVATION INFORMATION (SURVEY NOT_REQUIRED_)

| FOR ZONE AO AND ZONE A (WITHOUT BFE) . ,
Far Zones AQ &nd A (without BFE), completé Itains E1-E5. f the Certificate is intended fo support a LOMA or LOMR-F reduest,
complate Sections A, Band C. Far ltems El-£d, use natural grads, if availabla. Check the measurement uged. In Puerto Rico only,
eriter reters,
E1. Provide elevation information for the following and check e appropriate boxes to show whéther the elevation is above ar below

the highest adjacent grade (HAG) and the lowest adjacent grade (LAG),

a) Tap of bottom floor {including basement, '
erawlspace, or enclosure) is . [Ofeet [Imeters [Jabove or [ below the HAG.

b) Top of bottom Tloor (inclidding basement, '

crawlspace; or enclosurej 15

[ClHeet [meters -[7] above or [} below the LAG,

E2. For Building Diagrams 8-9 with permanent flood openings provided in Section A itams 8 and/or 9 (see pages 1-2 of Instructions),
the next higher floor (levation C2,bin

the diagrams) of the building Is ) : ‘[Jlest [Imetars [ above.or []below the HAG.
E3.- Attached garage (top of slab) is . . [dfeet [Jreters [Jabove or [Jbelowthe HAG.
E4. Top of platforin of machinery and/or equipment '

servieing the building is ' v CTlfeet [Imeéters [[Janhove or [_]below the HAG.

ES. Zone AO anly: If no flood depth riumber is available, is the top of the bottom floor elévated in accordance with the community's
fioodplain manzsgement ordinance? [ ] Yes [dNo [] Unknown. The local official must cartify this information in Section &.

" SECTION F - PROPERTY OWNER (OR OWNER'S REPRESENTATIVE) CERTIFICATION

'!;he pr.dperty.owner or owner's aufhoﬁzed repre.séntative who completes Seﬁ;tions A B, and E for Zoné,A (withb_ut a FEMA-issued or

community-issued BFE) or Zone AQ must sign here. The statements in. Sections A, B, and E are correct to the best of my knowledge.

Property Owner or Owner's Authorized Representative's Name

Address City State ZIP Caode
Signature ' Date Tetephona
Commanis

[] Check here if attachments.

FEMA Form 0868-0-33 (7/15) Replaces ali previous editions. Form Page 3 of 6



ELEVATION CERTIFICATE

OMB Ne. 1660-0008
Expiration Date: November 30, 2018

IMPORTANT; In these spaces, copy the orresponding information from Section A.

FOR INSURANCE COMPANY USE |

Building Street Address (includinig Apt., Unit, Suits, and/or Bidg. No.) or P.0O. Route and Box No. Policy. Number:

10808 WATERSIDE DRIVE
City _ : State “ZIP Code Company NAIC Number
GULFPORT Mississippi 35803

_ SECTION G — COMMUMITY INFORMATION (OPTIONAL)

The local official who is authoﬁzed-by_faw or ordinance to administer the community's fidodplain management ordinance can complete
Sections A, B, C (or E), and G of this Elevation Cerlificate. Complete the appiicable item(s) and sign below. Check the measurement
used in tlems GB8-G10. In Puerto Rico only, enter meters, '

G1. [[] The information in Section was taken from other documentation that has been signed and sealed by a licensed surveyor,
engineer, of architect who Is-authorized by law to cerlify elevation information. (Iridicats the source and date of the elevation
data in the Comments area halow.) o

g2 [ Acommunity officiat complated Sectien E for a building located in Zone A {without a FEMA-issited or community-issied BFE)
' orZong AQ. ,

@3. 1 The foliowing informafion (teris G4-G10) is provided for coimmunity floodplain management purposes,

G6. Date Certifiate of

G4. Permit Number 7 )
CompliancelOccupancy lssued

5. Date Permit Issued

1 G7. “Thig b_erfnif has ipeen issued for: [T New Construction ] Substantial Improvernent
8. Elevation of asbuilt lowest floor (including basement)

of the-building:; [ feet {1 meters  patum

[]fest [ meters Datum

G9. BFE or (in Zone AQ) depih of flooding at the bullding site:

G10. Communiy's design flood slevation: [Jfeet [Tmeters Datym

Local Official's Name Titie
Community Name Telephone
Sig'nature Date

Comments (including type of equipment and Ioi:ation, per C2(a), if applicable)

[} Check here if attachments.

FEMA Form 086-0-33 (7/15) Replaces all previous editions. Form Page 4 of 6




BUILDING PHOTOGRAPHS
ELEVATION CERTIFICATE

; OMB No. 1660-0008
See Instructions for ltem A. Expiration Date: November 30, 2018
IMPORTANT: In these spaces, copy the corresponding information from Section A. FOR INSURANCE COMPANY USE
Building Street Address (including Apt., Unit, Suite, and/or Bldg. No.) or P.O. Route and Box No. Policy Number:
10808 WATERSIDE DRIVE
City State ZIP Code Company NAIC Number
GULFPORT Mississippi 39503

It using the Elevation Certificate to obtain NFIP flood insurance, affix
instructions for ltem AB. Identify all photographs with date taken;
"Left Side View." When applicable, photographs must show th

at least 2 building photographs below according to the
vents, as indicated in Section A8. If submitting more photograph

"Front View" and "Rear View"; and, if required, "Right Side View" and
e foundation with representative examples of the flood openings or
s than will fit on this page, use the Continuation Page.

.

Photo One Caption FRONT VIEW 2/11/2020

= s £3
Pholo Two
Photo Two Caption REAR VIEW 2/11/2020

FEMA Form 086-0-33 (7/15)

Replaces all previous editions.

Form Page 5 of 6



BUILDING PHOTOGRAPHS
ELEVATION CERTIFICATE Continuation Page

OMB No. 1660-0008
Expiration Date: November 30, 2018

IMPORTANT: In these spaces, copy the corresponding information from Section A.

Building Street Address (including Apt., Unit, Suite, and/or Bldg. No.) or P.O. Route and Box No.
10808 WATERSIDE DRIVE

City

FOR INSURANCE COMPANY USE
Policy Number:

State ZIP Code
GULFPORT Mississippi 39503

Company NAIC Number

If submitting more photographs than will fit on the precedin
with: date iaken; "Front View" and "Rear View"; and,

g page, affix the additional photographs below. Identify all photographs
if required, "Right Side View" and "Left Side View." When applicable,
photographs must show the foundation with representative

examples of the flood openings or vents, as indicated in Section A8,

Photo Ona

) - Photo o
Photo Two Caption LEFT SIDE VIEW 2/11/2020

FEMA Form 086-0-33 (7/15)

Replaces all previous editions.

Form Page 6 of 6
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in accordance with the Code of Federal Regulations for the National Flood Insurance Progr-am

| heraby certify that the Crawl Space Door Systerms flood vents 816CS, 1220C5, 1232CS, 1616(:5 1624CS, 16325, 2032¢5, 2424'25‘ aﬂd 2436CS are
designed are designed In aceordance with the requirements of the Cade of Federai Regulatlons far the National Flood Insurance Program (NFP}

to provide automatte equahzatfon of hydenstatic flood forces by allowing for the entry and exit of floadwaters, when properly installed and sized
as set forth below, Vent apening measurements were measured and certifled by Mr. Ehristapher Mark Loney, Virginia P.E. NO. 029000, Detailed
calculations were prepared as outlined In “Review of certification of Engineered Flood Openings,” prepared by Dr. Georg Relchard, Associate
Professor of Bulldlng Constructlon, Virginia Tech {avallable upon request from Craw] Space Door Systems, Inc. billy@craw|spacadoors com)

Section 2 6 2 2 of ASCE/SEI 24-05 provides an equation to determme the requsred net area _of engmeered openfngs (Aa) for a given
enclosed area (A.). This equation is based on the hydraulic formula for the flow rate acr‘oss sharp edged orifices. | have utilized this
equation to calculate 1) the restricted flow rate through the main frame opening in case the louver Is blown out during a flood
event; 2) the flow rate through the individual openings between louver blades; and 3} the flow rate-through projected openings
between louver blades following hydraulic short-tube theory. The maxirnum total enclosed area (A,) that cari be setviced by a single
vent has then been determined by utilizing the lowest flow rate of the thrae. assessed Scenarios for each vent and s listed in Table 1.

These values are based on the following assumptions: TR 5
¢ In absence of reliable data, the rates of rise and fall have been  [¥) Model {)i(n]' finf] Iﬁ:s]
assumed at-a minimum rate of 5 feet/hcur, B‘/ Tiace j8 . iG 105 - - P—
s The (maximum) difference between the exterior and interior : —
floodwater levels shall not exceed 1 foot during base flood ] 1220C5 12%20 235, 500
conditions: (I} 123265 12x32 305 _ 665
e A factor of safety of 5 has baen assumed, which Is consistent L] 1616CS 16x 15 180 395
with design practices related to protection of life and property; O] 1624C5 16x%24 310 670
e The net area of openings {A,) as provided by the manufacturer. L]} 1632¢5 16x%32 405 . 835
: S Clf 203265 20%32 630 1240
installation Requirements and Limitations Oi| 242465 | 24%24 570 1230
This certification will be voided if the following Installation |i] 2436CS 24% 36 850 1788

requirements and fimitations are not enforced:

o There shall be a minimum of two openings on different sides of
each enclosed area subject to flooding;

s The bottom of all openings shall be no higher than one foot
ahove the higher of the interior or exterfor grade that is immediately under each opening;

s No temporary {e.g. during cold weather} or permanerrt solid cover may be placed into or over the flood vent that would block
the automatic entry or exit of floodwaters at any time;

o \Where date or analyses indicate more rapid rates of rise and fall, the required number of openings shall be increased to account
for those different conditions. The number or size of the openings may be decreased If data or analyses indicate rates of rise

and fall are less than 5 feet per hour,

Tahle 1 Maximum total enclosed area {A;) that can be
serviced by each indlvidual model based on the

given net area of engineered openings (A}

Certifying Design Professional

e
, # 'Wﬁ s .
Narme Christopher Mark Loney . Title Wiechanical Engineer ;:% E‘»m Eﬁcﬁm
Ah” PR
Company  panovaiion Products Company iy é%;» %
Address 3575 Meredith Road, Virginia Beach, VA 23455 | g =5 = s TOPHER M, LOREY %
: ""“:ﬁ ol )
License  professional Engineer License No. 0482029000 ¢ No.020000 g
Srgnature Date: Y g
ey nlhiz/i
..A—-—-..,.._,...a

Identification of the Bmldmg and Instatled Flood Vents (By Others)

The fload vent models marked In Table 1’*) are being Instailed at the followmg building:
Buiiding Address

Ver, 2.0
Spring 2012
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in accordance with the Code of Federal Regulations for the National Flood Insurance Program

| hareby certify that the Crawl Space Door Systems flood vents B16CS, 1220CS, 1232CS, 16165, 1624CS, 1632€S, 2032CS, 2424*25, and 2436CS are
designad are designed In accordance with the requirements of the Code of Federal Regulations for the National Flood {nsutance Program {NFIR}

to provide automatic equalization of hydrostatic flood forees by alfowing for the entry and exit of floodwaters, when properly fnstalied and sized
as set forth below. Vent apening measurements ware racasured and certified by Mr. Christophar Mark Loney, Virginia P.E. NO. 029000. Detailed
calevfations were prapared as outlined In' “Review of certiflcation of Engineered Flood Openings,” prepared by Dr, Georg Reichard, Assoclate
Professor of Building Constructmn, Virginia Tech (avallable upon request from Craw] $pace Door Systéms, Inc. b:llv@crawlspacedoors com)

_ ll)esxgn Chamctenstacs

Sectlcm 2 6.2.2 of ASCE/SEl 24-05 provides an equatlon tc determine ihe requlred net area of engingered openings (AO) fora glven
enclosed area {A,). This equation is based on the hydraullc formula for the flow rate across sharp edged orifices. i have utilized this
equation to calculate 1) the restricted flow rate through the main framé opehirig in case the louver is blown out during a flood
event; 2) the flow rate through the individual openings between louver blades; and 3} the flow rate through projected openings
batween louver blades following hydraulic short-tube theory. The makimum total enclosed area {Ae} that can be serviced by a single
vent has then been determined by utilizing the lowest flow rate of the three assessed scenar[os for each vent and is Yisted in Table 1.

These values are based on the following assumptions:

e In absence of rellable data, the rates of rise and fall have been (¥}  Model H"f w A 3 A‘i
assumed at a minimtim rate of 5 feet/hour; [m} [m, ft
¢ The (maxirhum} difference between the exterior and interior 0 B16CS 8}(16 1_05 205
floodwater levels shall not exceed 1 foot during base flood L 12_20(:5 12 %20 55 500
conditions: 0| 1232CS 12%32 305 645
s A factor of safety of 5 has been assumed, which Is consistent M 1616CS 16x 16 180 395
with design practices related to protection of life and property; O]  1s24C5 1524 310 | 670
e The net area of openings {A,) as provided by the manufacturer. G 1632(58 16 %32 405 835
- - e — O|  2032¢s 2032 630 1240
Installation Requirements and Limitations ol 242405 Tax28 570 1730
This certification will be voided if the following installation [Tl  2436€S 24 %36 850 1765

requirements and limitations are not enforced:

e There shall be a minimum of two openings on different sides of
each enclosed area subject to flooding;

o The bottom of all openings shall be no higher than one foot
above the higher of the interior or exterlor grade that is im mediately under each opening;

»  No temporary {e.g. during cold weather} or permanent solid cover may be placed into or over the flood vent that would block
the autpmatic entry or exit of floodwaters at any time;

¢ Where data or analyses indicate more rapld rates of rise and fall, the required number of openings shall be increased to account
for those different conditions. The number or size of the openings ray he decreased if data or analyses indicate rates of rise

and fall are less than 5 feet per hour,

Table 1 Maximum total enclosed area (A.) that can be
serviced by each individual model based on the

given net area of engineered openings (Ao}

Certifying Design Professional

_ o i
Name Christopher Mark Loney _ Title Mlechanical Engineer 45%5' pLTH N
£k L%
K
RISTORHER M, LONEY £

Compony  yanovation Producis Company

Address 1675 Meredith Road, Virginia Beach, VA 23455 ;?g‘ {

ticense  professional Engineer License No. 0402029000 L 12000 g’ é
by i

Signature: Date: E c;& ﬁj

(e Py whz/

Identification of the Building and Installed Flood Vents (By Others])

The flood vent models marked in Table 1%} are being installed at the following building:
Building Address

Spring 2012 Ver. 2.0
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In accordance with the Code of Federal Regulations for the National Flood Insurance Program

I hereby certify that the Craw! Space Door Systems flood vents 816CS, 1220CS, 1232CS, 1616CS, 1624(5, 1632C5, 2032C5, 2424(5, and 2836C5 are
designed are designed in accordance with the réquirements of the Code of Federal Regulations for the Nationat Flood fnsuraﬁée:'i’i'd'gfém (‘NP!P)

to provide automatic sgualization of hydrostatic flood forces by allowing for the entry and exit of floodwaters, when propeﬂy nistalled and sized
as set forth below. Vent apening measurements ware measurad and certified by Mr. Christopher Mark Loney, Virginia P.E. NO. 028000. Detailed
caleulations were prepared as outlined In “Review of certification of Engineered Flood Openings,” prepared by Dr. Georg Reicharc.i' Associate
Professor of ag!_l.cﬁ_ng-Con-structi_on, Virginia Tech {avaifable upon request from CrawlSpace Door Systems, Ihe. hiily@crawlshacedaors.co;n)

Design Characteristics

Section 2.6.2.2 of ASCE/SE] 24-05 provides an equation to c_igte_r'mine.:the‘requirac_i_:gg; area of ehgineéred_openiri‘gs {As) for a glven
enclosed area {A.). This equation is based on the hydraulic formula for the flow rate ‘acros‘s-sharp édged‘-Or_ificés.  have u‘eill‘zed.this
equation to calculate 1) the restricted flow rate through the main frame opéning in case the louver s blown out during a flaod
event; 2) the flow rate through the individual openings between fouver blades; and 3) the flow rate through projected ‘openings
between louver blades following hydraulic short-tube theory. The maximum tatal enclosed area {A,) that can be serviced by a single
vent has then been determined by utilizing the lowest flow rate of the threg asséssed -,sc_:é_néri_q_s‘ _fdf éach vent and Is listed in‘Table 1.

These values are based on the following assumptions: - , -

s In absence of relfable data, the rates of rise and fall have been [¥) Model H X w A % AS
assumed at & minimum rate of 5 feet/hour; [m]._ ] [ft]

e The {maximﬁm] difference between the axterior and interior O 816C5 8x16 10‘.5, 205
floodwater levels shall not exceed 1 foot during hase flood L .1220(:5 12x20 235 500
conditions: 0|, 1232C5 12x32 305 645

o A factor of safety of 5 has been assumed, which is consistent  [M] _ 1616CS 16x 16 180 388
with design practices related to protection of life and property; O] 1624CS 16x 24 310 670

s The net area of openings (A,) as provided by the manufacturer. 0 183205 1632 405 835

e o O] 2082C5 20%32 630 1240

Installation Requirements and Limitations 0] 24245 | 24x24 570 1230

This certification will be voided if the following installation |[I| 2436CS 24x36 | 850 1765

requirements and limitations are not enforced:

o There shall be a minimum of two openings on different sides of
each enclosed area subject to flooding;

e The bottom of all openings shall be no higher than one foot
above the higher of the interior or exterior grade that is immediately under each opening;

o No temporary (e.g. during cold weather) or permanent solid cover may be placed into or over the flood vent that would block
the automatic entry or exit of floodwaters at any time;

e Where data or analyses indicate more rapid rates of rise and fall, the required number of openings shall be increased to account
for those different conditions. The number or size of the openings may be decreased If data or analyses indicate rates of rise

and falt are iess than 5 feet per haur.

Table 1 Maximum total enclosed area {A;} that can be
serviced by each individual model based on the

given net area of engineered openings (Ao}

Certifying Design Professional

Naine Christopher Mark Loney , Title Mechanical Enginger

Compatly  ynngvation Products Company

Address 1675 Meredith Road, Virginia Beach, VA 23453

teense  professional Engineer license No. (402029000

Sfgnature: Date:

Cmﬁ? whzli

Tdentification of the Building and Installed Flood Vents (By Others]

The flood vent models marled in Table 1¥) are being installed at the following building:
Building Address

Spring 2012 Ver, 2.0
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1n accordance with the Code of Federal Regulations for the National Floed insurance Program

| hereby certify that the Crawi Space Door Systeras flood vents 816CS, 1220CS, 1232CS, 1616CS, 1624C5, 1632C5, 2032C5, 242405, and 24368 are
designed are deslgned in actordance with the requirements of the Code of Federal Regulatlons for the National Flood Insurén(:e:-!"fb'gé'am {NFE#]

to provide automatic agualization of hydrostatic flood forces by affowing for the entry and exit of floodwaters, when properly installed and sized
as set forth belaw. Vent opening measurements were measured and certified by Mr. Christopher Mark Loney, Virglnla P.E. NO. 029000. Detailed
caleulations were prepared as outlinad In “Raview of certification of Engineered Fiood Openings,” prapared by Dr. Georg Relchard, Assoclate
Professor of Bullding Construction, Virginia Tech {avallable upon request from Crawl Space Door Systems, Inc. biily@:r;rawi;sbatédoors.co;a)'

Design Characteristics 7

Seciioh 2.6.2.2 of ASCE/SEl 24-05 provides an equation to dgtermi_n_ié the required net area of engiﬁe,ered dpenings‘ (AU) for a given
enclosed area (A.). This equation Is based on the hydraulic formula for the flow rate across sharp e‘dged-o'_riﬁcéé. I have utilized this
equation to calculate 1} the restricted flow rate through the main frame _c'_:p_s;znin'g in (_:as',e'the louver is blown out duri_ng-a flood
event; 2) the flow rate through the individual openings between louver blades; and 3) the ﬂcﬁw-réte through projected openings
betwaen louver blades following hydraulic short-tube theory. The maximum total enclosed area (A,) that can be serviced by a‘éingie
vent has then been determined by utilizing the lowest flow rate of the thrée assessed scenarios for each vent and is listed in Table 1.

These values are based on the following assumptions: e . ‘ — ‘

e In absence of reliable data, the rates of rise and fall have been  |%}  Modal H ’.‘ W ,A% Ai
assumed at a minimur rate of 5 feet/hour; » _[in] lin’] [ft]

e The (maximum) difference. between the exterior and interlor = B16C3 8x16 19-5_ - 205
floodwater levels shall not exceed 1 foot during base flood o .1220(:5 ,1“20 ' 235 50
conditiotss; Oy 123265 12x32 395 645

o A factor of safety of 5 has been assumed, which is consistent 0| 1616CS 16x16 180 395
with design practices related to protection of life and property; 0] 1824Cs 16 x 24 310 670

e The net area of openings (A.) as provided by the manufacturer. 1] 1632CS 16x32 405 835

ST - T o] 2032cs | 20x32 630 1240

Installation Requirements and Limitations C1|  2424€5 | 24x24 570 1230

This certification will be voided if the following installation |1} 2436CS 24 x36 850 1765

requirements and limitations are not enforced:

¢ There shall be a minimum of two openings on different sides of
each enclosed area sublect to flooding;

o The bottom of all openings shall be no higher than one foot

above the higher of the interior or exterior grade that is immediately under each opening;

Mo temporary (e.g. during coid weather) or permanent solid cover may be placed Into or over the flood vent that would block

the automatic entry or exit of floodwaters at any time;

e Where data or analyses indicate more raplid rates of rise and
for those different conditions. The number or size of the openings may be dec

and fall are less than.5 feet per hour.

Table 1 Maximum tetal enclosed area (Ae) that can be
serviced by each individual model based on the
given net area of engineered openings {Ag)

fali, the required number of apenings shall be increased to account
reased if data or analyses indicate rates of fise

Ce_rtifying Design Professional

Warme Christopher Mark Loney ,  Title Mechanical Engineer

Company  janovation Products Company

Address 3675 Meredith Road, Virginia Beach, VA 23455

License Professional Engineer License No. 0402028000

Signature: Date:
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ldentification of the Building and Installed Flood Vents (By Others)

The flood vent models marked in Table 1*) are being Installed at the following building:
Bullding Address
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In accordance.with the Code of Federal Regulations for the National Flood Ingurance Program

| heraby certify that the Crawl Space Door Systaws flood vents 816C8, 122008, 123208, 1616CS, 1524CS, 163205, 203265, 2424(3, 2and 2436C5 ara
designad are designed in accordance with the requirements of the Code of Federal Regulations for the National Flood Insurance Program (NFIP)

ta provide sutomatic equalization of hydrostatic fload forces by allowing for the entry and exit of floodwaters, when properly Iristalled and sized
as set forth below, Vent opening measurements were measured and certified by Mr. Cliristopher Mark Loney, Virginla P.E, NO. 029000. Detalfed
caleulations wera prepared as outlined In “Réview of ceriification of Engineered Flood Openings,” prepared by Dr. Georg Relchard, Associate
Professor of Bliilding Construction, Virginia Tech {avallable upon request from Crawl] Space Door Systems, Inc. hilly@crawlspacedoors.com)

Design Characieristics

Section 2.6.2.2 of ASCE/SEI 24-05 provides an equation to determine the required net area of engineerad openings {Aq} for a given
enctosed-area {A;). This equation ls based on the hydraulic farmula for the flow raté across sharp edged orifices. | have utilized this
equation to calculate 1) the restricted flow rate through the maln frame opening in case the louver is blown out during a flood
avent: 2) the flow rate through the individual openings between louver blades; and 3) the flow rate through projectec openings
between louver blades following hydraulic short-tube theary. The maximum t:o't'a] eficlosed area {A,) that can be serviced by a single
vent has then been determined by utilizing the lowest flow rate of the threg assessed scenarios for each vent and is listed In Table 1.

These values are based on the following assumptions: T W ) ;
s In ahsence of refiable data, the rates of rise and fali have been  |¥) Model {ini [ing] [ftgi
assumed at a mininum rate of 5 feet/hour; . : 7
o - . o {1 8i1eCs 8x 16 105 205
s The (maximum} difference between the exterior and interior ST 122008 3530 T 500
floodwater levels shall not exceed 1 foot during base flood
conditions: 0, 12320 12 %32 305 645
& A factor of safety of 5 has been assumed, which is consistent 2] 1616CS 16 x 16 180 | 395
with design practices related to protection of life and property; O]  1624CS 16 % 24 310 670
o The net area of openings (A,) as provided by the manufacturer. O 1632CS 16132 405 835
. . - ] 2032Cs 20x32 630 1240
Installation Requirements and Limitations Ol 342acs Y24 570 1730
This certification will be voided if the following installation ([ 2436CS ] 24x36 850 1765

requirements and limitations are not enforced:

# There shall be a minimum of two openings on different sides of
each enclosed area subject to flooding;

e The bottom of all cpenings shall be no higher than one foot
ahove the higher of the intérior or exterior grade that is im mediately under each opening;

& No temporary {e.g. during cold weather) or permanent solid cover may be placed Into or over the flood vent that would biock
the automatic entry or exit of floodwaters at any time;

o Where data or analyses indlcate more rapld rates of tise and fall, the required number of openings shall be increased o account
for those different conditions. The number or size of the openings may be decreased If data or analyses indicate rates of rise

and fall are less than 5 feet per hour,

Table 1 Maximum total enclosed area (A,) that can be
serviced by each individual model based on the
given net area of engineered openings {Aq)

Certifying Design Professional

, : S
Neirne Christopher Mark Loney , Title Mechanical Engineer ;4;.‘{%%}@&“.@%1[ Qﬁ P,
Company  yanovation Products Company _ gﬁ‘;ﬁ}-\:ﬁ 1‘%} :
. s . ' ] o %
Address 9475 pileredith Road, Virginia Beach, VA 23455 X LRI M LOEY ,
- R N 2
License  prgfessional Enginesr License No. 0402029000 oy No0ZI000 L
Signature: Date:
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identification of the Building and Jnstalled Flood Vents (By Others)

The flood vent models marked in Table 1*) are being installed at the following building:
Building Address
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In accordance with the Code of Federal Regulations for the National Flood insurance Program

i hereby cartify that the Crawi Space Door Systems flood vents 81585, 1220CS, 1232CS, 1616CS, 1624C5, 1632C5, 2032C5, 242*1:»2.5, and 243605 are
designed are designed in accordance with the requirements of the Codle of Federal Regulations for the Naticnal Flood Insurance ngram (’NFI-P)

o provide automatic equalization of hydrostatic flood forces by allowlng for the entry and exit of floodwaters, when properly lnst’au'ed and sized
as set forth below. Vent opening measurements were measured and certifled by Mr, Christopher Mark Loney, Virginia P.E. NO. 029000, Detailed
calelslations were prapared as outlined In “Review of certification of Enginsered Flood Openings,” prepared by Dr. Georg Reichard" Associate
Professor of Bulldi_r_lg Construction, Virginia Tech (available upon request from Crawl Space Door Systems, Inc., biliv@crawlrspa'éédoors.co;n]

Design Characteristics

Section 2.6.2.2 of ASCE/SEI 24-05 provides an equation to determin_e'the requ_ir_ed g_gz g@a_ of eﬁgineered openings {A) .for a glven
enclosed area {Ac). This equation Is based on the hydraulic formula for the flow rate across sharﬁ edged orifices. I have utifized this
equation o calculate 1) the restricted flow rate through the main -frame'-gpening in —c_é_se .the louver is blown out during a flood
event; 2) the flow rate through the individual openings between louver blades; and 3} the flow rate through projected openings
between louver blades following hydraulic short-tube theory. The maximum. total efr_ic_lésed area (Ag) that cah be serviced by a single
vent has then been determined by utilizing the lowest flow rate of the three as_se'sse'éi _s_c"e_jr_;ari_os fof e_éc‘h'vent and is listed in Table 1.

These values are based on the following assumptions: - -
o 1In absence of reliable data, the rates of rise and fall have been  |*) Model H}.(w A % A‘Z
assurmed at a mipimom rate of 5 feet/hour; in] | . [in7] [f]
o The {maximum) difference between the exterior and interior i 81665 8.” 16 ,1‘_’5 205
flosdwater levels shall not exceed 1 fost during base fiood U 322065 12x 20 235 500
s A factor of safety of 5 has been assumed, which is consistent b 1616CS 1616 180 385
with design practices related to protection of life and property; [l 1624CS 16 % 24 310 §70
e The net area of opanings (A.} as provided by the manufacturer. | 183205 16x%32 405 335
‘ - - e roeeet 3|  2082Cs 20x32 630 1240
Instaliation Requirements and Limitations Ol 2macs | 2ax24 | 570 1230
This certlfication will be wvoided if the following installation O]  2438CS 24 % 36 850 1765

requirements and limitations are not enforced:

s There shall be a minimum of two openings on different sides of
each enclosed area subject to flooding;

«  The bottom of all apenings shall be no higher than one foot
ahove the higher of the Interior or exterior grade that is immediately under each opening;

¢ No temporaty (e.g. during cold weather) or parmanent solid cover may be placed into or over the flood vent that would block
the automatic entry or axit of floodwaters at any time;

& Where data or analyses indicate more rapid rates of rise and fall, the required number of openings shall be increased to account
for those different conditions. The number or size of the openings may be decreased If data or analyses indicate rates of rise

and fall are less than 5 feet per hour.

Table 1 Madmum total enclosed area {A) that can be
serviced by each individual mode! based on the

given pet area of engineered openings [As)

Certifying Design Professional

’ . . . AT
Name Christopher Mark Loney _ Title Wlechanical Enginger ,fq%}%b&gfﬁ’ %
Company  tanovation Products Company o %;\ :
s (S
4 !

Address rade it R
1675 Meradith Road, Virginia B?&_Ch, VA 23455 f@? CHIISTIPHER M, LOMEY 1

- t;:wg 0 a 12
ticense  professional Engineer License No. 0402029000 3; No. 0289000 £ i
Sighature: Date: 4_ &y
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Igentification of the Building and instalied Flood Vents (By Others}

The flood vent models marked in Table 1*) are being installed at the following building:
Building Address
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