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                                     DEVELOPMENT REVIEW COMMITTEE
 

Tuesday, April 26, 2016
 

AGENDA
 

The Monroe County Development Review Committee will conduct a meeting on Tuesday, April 26, 2016, beginning at 1:00 PM at the
Marathon Government Center, Media & Conference Room (1st floor, rear hallway), 2798 Overseas Highway, Marathon, Florida.
 
CALL TO ORDER 
 
ROLL CALL
 
DRC MEMBERS:
Mayte Santamaria, Senior Director of Planning and Environmental Resources
Mike Roberts, Sr. Administrator, Environmental Resources
Emily Schemper, Comprehensive Planning Manager
Kevin Bond, Planning & Development Review Manager
DOT Representative
Steve Zavalney, Captain, Fire Prevention
Public Works Department Representative
 
STAFF MEMBERS
Steve Williams, Assistant County Attorney
Peter Morris, Assistant County Attorney
Devin Rains, Sr. Planner
Thomas Broadrick, Sr. Planner
Barbara Bauman, Planner
Janene Sclafani, Planner
Mitzi Crystal, Transportation Planner
Gail Creech, Sr. Planning Commission Coordinator
Debra Roberts, Staff Assistant
 
CHANGES TO THE AGENDA
 
MINUTES FOR APPROVAL:  December 15, 2015

 
MEETING
 
New Items:
 
1. Mattress Firm, 99550 Overseas Highway, Key Largo, Mile Marker 99.5: A public meeting concerning a request for a Minor
Conditional Use Permit. The requested approval is required for the development of a proposed 3,588-square-foot, low-intensity
commercial retail use. The subject property is legally described as a parcel of land in Section 33, Township 61 South, Range 39 East,
Key Largo, Monroe County, Florida, having real estate number 00088220-000000.
(File 2016-020)
2016-020 SR DRC 04.26.16.pdf
2016-020 FILE.PDF
2016-020 Stormwater Analysis Report.pdf
2016-020 COMBINED Plans Recvd 03.15.16.PDF
 
ADA ASSISTANCE: If you are a person with a disability who needs special accommodations in order to participate in this proceeding,
please contact the County Administrator's Office, by phoning (305) 292-4441, between the hours of 8:30 a.m. - 5:00 p.m., no later than
five (5) calendar days prior to the scheduled meeting; if you are hearing or voice impaired, call “711”.
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ADJOURNMENT 
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c 
MEMORANDUM 

MONROE COUNTY PLANNING & ENVIRONMENTAL RESOURCES DEPARTMENT 
 
To: Monroe County Development Review Committee 

Mayté Santamaria, Senior Director of Planning & Environmental Resources 
 

From:  Kevin Bond, Planning and Development Review Manager 
  Michael Roberts, Senior Administrator of Environmental Resources 
 

Date:  April 20, 2016 
 

Subject: Request for a Minor Conditional Use Permit for the development of a proposed 
3,588-square-foot, low-intensity commercial retail use on property located at 
99550 Overseas Highway, Key Largo, Real Estate # 00088220-000000 (File # 
2016-020) 

 

Meeting: April 26, 2016
 1 

I REQUEST 2 
 3 

The proposed development involves the demolition of all existing structures and the 4 
construction of a new 3,588-square-foot, low-intensity commercial retail Mattress Firm store 5 
on the subject property, pursuant to Monroe County Land Development Code (LDC) 6 
Sections 110-69 and 130-93(b)(1). 7 
 8 

 9 
Subject Property with Land Use District Map (2015 Aerial) 10 
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II BACKGROUND INFORMATION: 1 
 2 
Location: Key Largo near U.S. 1 Mile Marker 99.5 bay side 3 
Address: 99550 Overseas Highway 4 
Legal Description: A parcel of land in Section 33, Township 61 South, Range 39 East, Key 5 
Largo, Monroe County, Florida 6 
Real Estate (RE) Number: 00088220-000000 7 
Property Owner/Applicant: Raymond A. Warner, Sr. Living Trust 6/3/1996 8 
Agent: Jose Martinez; Foresite Group, Inc. 9 
Size of Site: 15,000 SF (per MCPA) 10 
Land Use District: Suburban Commercial (SC) 11 
Future Land Use Map (FLUM) Designation: Mixed Use/Commercial (MC) 12 
Tier Designation: III Infill Area 13 
Flood Zone: X 14 
Existing Uses: Commercial office and a residence 15 
Existing Vegetation / Habitat: Developed/disturbed with exotics 16 
Community Character of Immediate Vicinity: Low, medium and high intensity 17 
commercial retail uses, restaurants, gas stations, shopping center, single- and multi-family 18 
residential 19 
 20 

III RELEVANT PRIOR COUNTY ACTIONS: 21 
 22 
In 1989, a Minor Conditional Use Permit was approved through Development Order No. 06-23 
89 for a 1,600 square foot Fat Freddy’s Chicken restaurant. The project was never built. 24 
 25 
In April 2015, a Pre-Application Conference was held between the applicant/agent and 26 
County staff regarding the proposed Mattress Firm store. No Letter of Understanding was 27 
requested. 28 
 29 
In June 2015, a Variance application was submitted for the proposed Mattress Firm store. 30 
The requested variances were for reduced setbacks, reduced off-street parking, reduced 31 
landscaping and to eliminate the loading/unloading space. The application was withdrawn by 32 
the applicant in January 2016 after staff’s recommendation to the Planning Commission was 33 
for denial, and subsequently staff and the applicant were able to eliminate all requested 34 
variances through site design changes. 35 
 36 
On February 10, 2016, the applicant submitted the subject Minor Conditional Use Permit 37 
application. The application was found incomplete by staff on March 4, 2016. A revised 38 
application was submitted on March 15, 2016. Any remaining completeness or compliance 39 
issues are noted in this report. 40 
 41 
 42 
 43 
 44 
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IV REVIEW OF APPLICATION: 1 
 2 
Section 110-67 of the Monroe County Land Development Code (LDC) provides the 3 
standards that are applicable to all conditional uses. When considering applications for a 4 
conditional use permit, the Development Review Committee and the Director of Planning & 5 
Environmental Resources shall consider the extent to which: 6 
 7 
(1) The conditional use is consistent with the purposes, goals, objectives and standards of the 8 

comprehensive plan and the land development code: 9 
 10 

The proposed conditional use is consistent with the purposes, goals, objectives and 11 
standards of the comprehensive plan and the land development regulations. 12 
 13 
Specific policies from the Monroe County Year 2010 Comprehensive Plan that directly 14 
pertain to the proposed conditional use include: 15 

 16 
Policy 101.4.5 17 
The principal purpose of the Mixed Use/Commercial land use category is to provide 18 
for the establishment of commercial land use (zoning) districts where various types of 19 
commercial retail and office may be permitted at intensities which are consistent with 20 
the community character and the natural environment. Employee housing and 21 
commercial apartments are also permitted. In addition, Mixed Use/Commercial land 22 
use districts are to establish and conserve areas of mixed uses, which may include 23 
maritime industry, light industrial uses, commercial fishing, transient and permanent 24 
residential, institutional, public, and commercial retail uses.  25 
 26 
This land use category is also intended to allow for the establishment of mixed use 27 
development patterns, where appropriate. Various types of residential and non-28 
residential uses may be permitted; however, heavy industrial uses and similarly 29 
incompatible uses shall be prohibited. The County shall continue to take a proactive 30 
role in encouraging the maintenance and enhancement of community character and 31 
recreational and commercial working waterfronts. 32 

 33 
Policy 101.5.5  34 
Monroe County shall implement the non-residential Permit Allocation and Point 35 
System through its land development regulations based primarily on the Tier system 36 
of land classification pursuant to Goal 105. The points are intended to be applied 37 
cumulatively. 38 
 39 
1. Tier Designation – Utilizing the Tier System for land classification in Policy 40 

105.2.1, the following points shall be assigned to allocation applications for 41 
proposed non-residential development in a manner that encourages development 42 
of infill in predominately developed areas with existing infrastructure, 43 
commercial concentrations, and few sensitive environmental features, and 44 
discourages development in areas with environmentally sensitive upland habitat, 45 
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which must be acquired or development rights retired for resource conservation 1 
and protection: 2 
 3 
Any lawfully established non-residential development shall be assigned +20 4 
points contingent upon no further clearing of upland native habitat and no 5 
addition to and/or expansion of the existing lot or parcel upon which the existing 6 
use is located.  7 
 8 

Policy 101.5.9  9 
For the purposes of NROGO scoring pursuant to Policy 101.5.5, lawfully established 10 
non-residential uses shall be assigned +20 points. If any such use is located within a 11 
Tier I designated area or a Tier III Special Protection Area, such scoring assignment 12 
shall be contingent upon no further clearing of upland native habitat and no addition 13 
to and/or expansion of the existing lot or parcel upon which the use is located. 14 

 15 
Any development on Key Largo shall be consistent with all goals, strategies and action 16 
items of the Key Largo Community Master Plan (a/k/a the Key Largo Livable 17 
CommuniKeys Master Plan). Action items that directly pertain to the subject property 18 
and proposed redevelopment include: 19 

 20 
Action Item 1.3.1: Continue to use the FLUM and Land Use District Maps to regulate 21 
development of individual parcels with respect to density, intensity, bulk regulations 22 
and all other land development regulations.  This will protect the existing 23 
conformance status of most uses and promote orderly development consistent with 24 
the Comprehensive Plan. 25 

 26 
(2) The conditional use is consistent with the community character of the immediate vicinity 27 

of the parcel proposed for development: 28 
 29 

The community character of the immediate vicinity is a mix of uses including low-, 30 
medium- and high-intensity commercial retail uses, restaurants, gas stations, a shopping 31 
center, and single- and multi-family residential. The property is within the boundaries of 32 
the Downtown Key Largo Overlay District, which is part of the Key Largo Livable 33 
CommuniKeys Plan (the “LCP”). The subject property is located between a Starbucks to 34 
the northeast, a Burger King to the southwest, the Waldorf Plaza Shopping Center, a gas 35 
station and a bank across U.S. 1 to the southeast, and a residential subdivision to the 36 
northwest. The proposed conditional use would be consistent with the community 37 
character of the immediate vicinity. 38 
 39 

(3) The design of the proposed development minimizes adverse effects, including visual 40 
impacts, of the proposed use on adjacent properties: 41 
 42 
The applicant is proposing to complete construction of the proposed 3,588-square-foot 43 
Mattress Firm retail store as well as supporting infrastructure improvements in a single 44 
phase of development. Additionally, the property would be brought into full compliance 45 
with the County LDC, including landscaping, bufferyards, off-street parking and loading, 46 
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stormwater management, outdoor lighting and solid waste/recycling collection. 1 
Specifically, the applicant and County staff worked together on a site layout that 2 
eliminated the prior variance request (see File # 2015-122), which, if granted, would have 3 
reduced setbacks, landscaping, parking and eliminated the loading/unloading space. The 4 
proposed site plan would now result in all required setbacks and landscaping being met, 5 
all off-street parking spaces and the loading/unloading area being provided and no 6 
variances being necessary. Therefore, the design of the proposed development and use 7 
would minimize adverse effects, including visual impacts, on adjacent properties. 8 
 9 

(4) The proposed use will have an adverse impact on the value of surrounding properties:    10 
 11 

The applicant proposes to demolish the two existing buildings, consisting of a real estate 12 
office and a residence, and redevelop the property into a new low-intensity commercial 13 
retail use for a Mattress Firm store. Typically, redevelopments such as the proposed use 14 
would increase the value of the subject property and may have a favorable impact on 15 
surrounding property values. Furthermore, assuming that the proposed use is found to be 16 
in compliance with the Comprehensive Plan and the LDC, as analyzed throughout this 17 
report, the proposed use would not be expected to have an adverse impact on the value of 18 
the surrounding properties. 19 
 20 

(5)  The adequacy of public facilities and services, including, but not limited to: 21 
 22 
1. Roadways: 23 

 24 
Localized Impacts & Access Management: Access to and from the subject property 25 
along Overseas Highway shall be approved by FDOT. 26 
 27 
Level of Service (LOS): A “Calculation of Anticipated Project Trips” was submitted 28 
by the applicant (see attached application “File”) and was reviewed by the County’s 29 
Transportation Planner, who found that a traffic report is not required for the 30 
proposed use. The property is adjacent to Overseas Highway, which has adequate 31 
capacity to accommodate the proposed use. 32 

 33 
2. Stormwater: Appropriate surface water management plans were submitted for review 34 

of the requested Minor CUP. The surface water management plan, prepared in 35 
accordance with the provisions of the LDC, will be reviewed as a part of a building 36 
permit application. 37 
 38 

3. Sewer: The applicant is coordinating with the Key Largo Wastewater Treatment 39 
District to determine compliance with the applicable regulations.  40 

 41 
4. Water: The applicant is coordinating with the Florida Keys Aqueduct Authority. 42 
 43 
5. Refuse Disposal: The applicant is coordinating with Monroe County Solid Waste 44 

Management. 45 
 46 
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6. Emergency Management:  The applicant is coordinating with the Office of the Fire 1 
Marshal. 2 

 3 
(6) The applicant for conditional use approval has the financial and technical capacity to 4 

complete the development as proposed and has made adequate legal provision to 5 
guarantee the provision and development of any open space and other improvements 6 
associated with the proposed development: 7 
 8 
Staff has no evidence to support or disprove the applicant’s financial and technical 9 
capacity. No legal provisions related to open space or other improvements are required by 10 
the County LDC. 11 
 12 

(7) The development will adversely affect a known archaeological, historical, or cultural 13 
resource: 14 

 15 
The proposed development would not adversely affect a known archaeological, historical, 16 
or cultural resource. 17 
 18 

(8) Public access to public beaches and other waterfront areas is preserved as part of the 19 
proposed development: 20 

 21 
The property is not located adjacent to any public beaches or other waterfront areas. 22 
Therefore, the proposed development would have no impact on the preservation of public 23 
access to public beaches and other waterfront areas. 24 
 25 

(9) The proposed use complies with all additional standards imposed on it by the particular 26 
provision of this Land Development Code authorizing such use and by all other 27 
applicable requirements: 28 
 29 
1. Residential Rate of Growth Ordinance (ROGO) (§138-19 – §138-28): Not applicable. 30 

 31 
The proposed use does not include any residential uses. An existing residence would 32 
be demolished. Staff did not find any prior ROGO exemption letters or Letters of 33 
Development Rights Determination (LDRDs) on file for the subject property, so it is 34 
unknown if ROGO would apply to the existing residence. The owner or applicant 35 
may wish to request a LDRD prior to demolition of the existing structures, 36 
particularly if the owner wishes to redevelop or transfer off-site the existing 37 
residential unit. 38 

 39 
2. Non-Residential Rate of Growth Ordinance (NROGO) (§138-47 – §138-56): 40 

Compliance required prior to building permit issuance. 41 
 42 
The existing 630 square feet of nonresidential floor area on the property was 43 
developed prior to the effective date of the County’s NROGO allocation system. The 44 
proposed 3,588 square feet of commercial retail use would be subject to NROGO 45 
pursuant to LDC Chapter 138, Article III. If approved, this requested Minor CUP 46 
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would require an allocation award of 2,958 square feet of nonresidential floor area 1 
through the NROGO permit allocation system. 2 

 3 
3. Purpose of the SC District (LDC Section 130-43): In compliance. 4 

 5 
The purpose of the SC Land Use District is to establish areas for commercial uses 6 
designed and intended primarily to serve the needs of the immediate planning area in 7 
which they are located.  This district should be established at locations convenient 8 
and accessible to residential areas without use of U.S. 1.  9 
 10 

4. Permitted Uses (§130-93): In compliance following receipt of required minor 11 
conditional use permit and adherence to proposed conditions of approval. 12 
 13 
Pursuant to LDC Section 130-93(b)(1), the proposed conditional use of a 3,588-14 
square-foot, low-intensity, commercial retail use is permitted as a Minor Conditional 15 
Use in the SC District, subject to the standards and procedures set forth in LDC 16 
Chapter 110, Article III, which are being analyzed throughout this report. 17 

 18 
In the SC District, commercial retail, low- and medium-intensity and office uses or 19 
any combination thereof of greater than 2,500 but less than 10,000 square feet of floor 20 
area, may be permitted as minor conditional uses, provided that access to U.S. 1 is by 21 
way of: 22 

a) an existing curb cut; 23 
b) a signalized intersection; or 24 
c) a curb cut that is separated from any other curb cut on the same side of U.S. 1 25 
by at least 400 feet. 26 

 27 
The parcel has access to U.S. 1 by an existing curb cut. The number of curb cuts 28 
would remain the same (one) and the existing curb cut would be brought into 29 
compliance with current FDOT standards. 30 

 31 
5. Residential Density and Maximum Floor Area Ratio (§130-157, §130-162 & §130-32 

164): In compliance. 33 
 34 

Land Use Floor Area 
Ratio (FAR) 

Size of Site Maximum 
Allowed 

Amount of Floor 
Area 

Potential 
Used 

Commercial retail, 
low intensity 

0.35 FAR 15,000 SF  5,250 SF 3,588 SF 68.3% 

 35 
6. Required Open Space (§118-9, §118-12, §130-157, §130-162 & §130-164): In 36 

compliance. 37 
 38 
In the SC District, there is a general required open space ratio (OSR) of at least 0.20 39 
or 20%. Based on a total land area of 15,000 square feet, the minimum OSR is 3,000 40 
square feet. According to Site Plan Sheet C-5.0, the proposed OSR is 5,292 square 41 
feet or 35.3%. 42 

 43 
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7. Minimum Yards (§130-186): Not in compliance. 1 
 2 

The required non-shoreline setbacks in the SC District are as follows:  3 
 4 

Land Use District/ 
Land Use 

Primary 
Front Yard 

(ft.) 

Secondary 
Front Yard 

(ft.) 

Primary 
Side Yard 

(ft.) 

Secondary 
Side Yard 

(ft.) 
Rear Yard 

(ft.) 
SC 25 15 10 5 10 

 5 
The secondary front yard setback does not apply to the subject property. All proposed 6 
development on the site is in compliance with the required minimum setbacks, with 7 
the following exceptions: 8 
 9 
Comparing the elevation plans with the site plan, there appears to be some 10 
encroachments in the required setbacks: 11 
a. An awning and an exterior lighting fixture would be located within the 25-foot 12 

front yard setback. 13 
b. A downspout, a ladder and an exterior lighting fixture would be located within the 14 

20-foot rear yard setback. 15 
c. Exterior lighting fixtures would be located within the 5-foot side yard setback. 16 

 17 
These encroachments must be resolved prior to issuance of the requested Minor 18 
Conditional Use Permit. 19 

 20 
8. Maximum Height (§130-187): In compliance. 21 

 22 
Submitted plans show that the building would be 24 feet in height, as measured from 23 
grade. Existing grade elevation is not indicated on the elevation plans, but the 24 
building is not close to the 35-foot maximum height. Finished grade is 13’-8.5”. 25 
Crown of road is 13.1’ per survey. 26 
 27 

9. Surface Water Management Criteria (§114-3): Compliance to be determined prior to 28 
building permit issuance.  29 
 30 
A stormwater/surface water management plan is required for the development of the 31 
site.  As provided in MCC §114-3(g), it is the responsibility of the applicant to 32 
include in the stormwater management plan for the development sufficient 33 
information for the planning director to evaluate the environmental and stormwater 34 
discharge characteristics of the affected areas, the potential and predicted impacts of 35 
the proposed activity on community waters, and the effectiveness and acceptability of 36 
those measures proposed by the applicant for reducing adverse impacts. The 37 
stormwater management plan shall contain maps, charts, graphs, tables, photographs, 38 
narrative descriptions, calculations, explanations, and citations to supporting 39 
references, and any additional information deemed necessary by the planning 40 
director. The stormwater management plan must be sealed by an engineer registered 41 
in the state with experience in stormwater management and drainage design.  42 
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Drainage, utility, stormwater, landscaping and irrigation plans were submitted by the 1 
applicant, and will be fully reviewed for compliance with the LDC as part of a 2 
subsequent building permit application. 3 

 4 
10. Wastewater Treatment Criteria (§114-5): Compliance to be determined by the Key 5 

Largo Wastewater Treatment District prior to the issuance of a building permit. 6 
 7 

11. Fencing (§114-20): Not applicable. 8 
 9 
Fencing is not being reviewed as part of this application. Any new fencing shall be 10 
reviewed independently for compliance as an accessory structure/use under a building 11 
permit application. 12 

 13 
12. Floodplain Management (§122-1 – §122-6): Compliance to be determined upon 14 

submittal to Building Department 15 
 16 
The site is located within a ‘X’ flood zone on the Federal Emergency Management 17 
Agency (FEMA) flood insurance rate maps. All new structures must be built to 18 
floodplain management standards that meet those for flood protection. 19 
 20 

13. Energy Conservation Standards (§114-45): Full compliance to be determined upon 21 
building permit application review. 22 
 23 

14. Potable Water Conservation Standards (§114-46):  Full compliance to be determined 24 
upon building permit application review. 25 

 26 
15. Environmental Design Criteria and Mitigation Standards (§118-6, §118-7 & §118-8): 27 

Compliance to be determined. 28 
 29 
The subject property designated a Tier III Infill Area. Any proposed vegetation 30 
removal shall be reviewed and permits obtained as required by the LDC. 31 

 32 
16. Required Off-Street Parking (§114-67): In compliance subject to Planning Director 33 

approval of parking reduction. 34 
 35 
The proposed development would be subject to the following off-street parking 36 
requirements: 37 

 38 
Specific Use Multiplier Proposed Required Spaces 
Commercial 
retail 

3 spaces / 1,000 SF nonresidential floor 
area 

10 spaces 11 spaces 

Total 11 spaces 
 39 

Ten (10) total off-street parking spaces are proposed, including nine (9) standard 40 
8.5’x18’ spaces and one (1) ADA space. There is room for an eleventh (11th) parking 41 
space near the northern corner of the parking lot, but this space serves as a 42 
maneuvering area for delivery and trash collection vehicles to access the adjacent 43 
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required loading/unloading space. The applicant is requesting an administrative 1 
reduction in required parking to accommodate the proposed site design. 2 
 3 
Pursuant to LDC Section 114-67(e)(5), “The planning director may, in a specific area 4 
identified within a community master plan, or grant a reduction of up to 20 percent in 5 
the number of required parking spaces for nonresidential uses, provided an equivalent 6 
number of parking spaces are reduced in size and redesigned to accommodate 7 
scooters and other similar modes of transportation.” 8 
 9 
The property is located within the Downtown Key Largo Overlay District of the Key 10 
Largo Livable CommuniKeys Plan. Therefore, the property is eligible for the 11 
provisions of LDC Section 114-67(e)(5), and staff recommends approval to the 12 
Planning Director. Staff also recommends that approval of the parking reduction be 13 
noted in the proposed conditions of approval. 14 

 15 
17. Required Loading and Unloading Spaces (§114-69): In compliance. 16 

 17 
All nonresidential uses with a gross floor area of 2,500 to 19,999 SF are required to 18 
have one 11’ x 55’ loading/unloading space. The applicant and County staff worked 19 
together to agree on an acceptable site design that maintains one loading/unloading 20 
space, but with the reduced dimensions of 10’ x 18’ and would be located near the 21 
dumpster enclosure and loading/egress door toward the rear of the building and 22 
parking lot. The applicant submitted a letter from Mattress Firm (see Exhibit 1a) 23 
stating that deliveries from the new store to customers would not occur. Instead, 24 
deliveries of merchandise to customers would occur from a warehouse located on 25 
mainland Florida. The applicant also submitted a truck maneuvering plan (see Exhibit 26 
1b) showing that delivery and garbage collection vehicles can reasonably ingress and 27 
egress the property. 28 
 29 
Pursuant to LDC Section 114-69(c), “The planning director is authorized, to grant a 30 
reduction in the number and dimensional requirements of this article for 31 
loading/unloading spaces, based on the submittal by an applicant of a parking demand 32 
study prepared and signed by a qualified traffic engineer, for loading/unloading 33 
spaces approved by the planning director, prepared and signed by a qualified traffic 34 
engineer and reviewed by the county traffic consultant.” 35 
 36 
Both County staff and the County’s traffic engineer reviewed the proposed site layout 37 
and loading/unloading space location, and staff recommends approval of the loading/ 38 
unloading space modification as shown on the proposed site plan. 39 

 40 
18. Required Landscaping (§114-99 – §114-105): Compliance to be determined. 41 

 42 
A Class “A” landscape standard is required for all off-street parking areas containing 43 
more than six (6) spaces in the SC Land Use District. The Class “A” requirement for 44 
the 10 required parking spaces is 625 square feet of planting area with two (2) canopy 45 
trees and five (5) shrubs. Landscape plans were submitted and will be reviewed for 46 
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compliance by the Department’s Environmental Resources staff prior to issuance of 1 
the requested conditional use permit. 2 
 3 

19. Scenic Corridor & Required Bufferyards (§114-124 – §114-130):  Compliance to be 4 
determined. 5 
 6 
Pursuant to Code Section 114-126(a), a Class D district boundary bufferyard is 7 
required adjacent to the SC-IS District boundary along the rear property line. The 8 
submitted site plan and landscape plans depict a 20-foot-wide Class D buffer. 9 
 10 
Pursuant to Code Section 114-127(a), a Class C major street bufferyard is required 11 
adjacent to Overseas Highway/U.S. 1 along the front property line. The submitted site 12 
plan and landscape plans depict a 10-foot-wide Class C buffer. 13 
 14 
The submitted plans will be reviewed for compliance by the Department’s 15 
Environmental Resources staff prior to issuance of the requested conditional use 16 
permit. 17 
 18 
Bufferyard standards are described in detail in §114-128. 19 
 20 

20. Outdoor Lighting (§114-159 – §114-162): Full compliance to be determined upon 21 
building permit application review. 22 
 23 
The proposed outdoor lighting is not being reviewed as part of this application. 24 
Outdoor lighting shall be reviewed independently for compliance as an accessory use 25 
under a building permit application. 26 
 27 

21. Signs (§142-1 – §142-7): Full compliance to be determined upon building permit 28 
application review. 29 

 30 
Signage is not being reviewed as part of this application. Signs shall be reviewed 31 
independently for compliance as an accessory use under a building permit 32 
application. 33 
 34 

22. Access Standards (§114-195 – §114-201): Full compliance to be determined upon 35 
building permit application review. 36 
 37 
The site plan proposes to maintain the existing single curb cut to Overseas Highway/ 38 
U.S. 1, but the existing curb cut would be brought into full compliance with current 39 
FDOT standards. Staff recommends a condition of approval to ensure the driveway is 40 
brought into compliance as part of the building permit phase of development. 41 
 42 
Note: Judy Clarke, Monroe County Public Works & Engineering, provided a 43 
memorandum dated February 18, 2016 with no comments. 44 
 45 
 46 



 

DRC Staff Report 4/26/2016 
File # 2016-020 Minor Conditional Use  Page 12 of 13 

23. Solid Waste / Recycling (§114-21): In compliance. 1 
 2 

Pursuant to LDC Section 114-21(1), nonresidential buildings requiring a certificate of 3 
occupancy or certificate of compliance shall make adequate provision for a solid 4 
waste and recycling collection area. For nonresidential buildings with 0 to 5,000 5 
square feet of floor area, the minimum collection area is 82 square feet. The site plan 6 
shows a 9.5’ x 9.5’ or 90.25-square-foot, fully-enclosed collection area with an access 7 
gate. 8 
 9 

24. Accessibility (Chapter 533, Florida Statues): Full compliance to be determined upon 10 
submittal to Building Department. 11 

 12 
All standards and requirements of the American with Disabilities Act (ADA) must be 13 
met. 14 

  15 
V RECOMMENDED ACTION: 16 

 17 
Staff recommends approval with the following conditions: 18 

 19 
1. Prior to the issuance of any development order approving the minor conditional use 20 

permit, the applicant shall submit a revised a site plan with the following corrections: 21 
a. Prior to the issuance of a development order approving the minor conditional use 22 

permit, these setback encroachments noted in the 4/26/2016 DRC staff report shall be 23 
resolved. 24 

 25 
2. Prior to the issuance of a development order approving the minor conditional use permit, 26 

the applicant, agent or owner shall pay the outstanding balance for the cost of the 27 
County’s traffic engineer to review the proposed parking lot and loading/unloading space 28 
layout pursuant to the Department’s fee schedule as approved by BOCC Resolution No. 29 
118-2015. 30 
 31 

3. The drainage, utility, stormwater, landscaping and irrigation plans shall be formally 32 
approved by a building permit. 33 
 34 

4. Prior to the issuance of any building permit associated with the construction of the new 35 
nonresidential floor area, a NROGO allocation award of 2,958 square feet of 36 
nonresidential floor area shall be obtained through the NROGO permit allocation system. 37 
 38 

5. The existing curb cut to Overseas Highway/U.S. 1 shall be brought into compliance with 39 
current FDOT standards. A Notice of Intent letter from FDOT for an access permit or an 40 
FDOT letter stating no additional improvements are necessary shall be submitted with the 41 
County building permit application. 42 
 43 

6. The Planning Director hereby approves the administrative reduction of one (1) required 44 
off-street parking space pursuant to LDC Section 114-67(e)(5) and as shown on the 45 
approved site plan. 46 
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7. The Planning Director hereby approves the administrative modification of the dimensions 1 
of one (1) required loading/unloading space pursuant to LDC Section 114-69(c) and as 2 
shown on the approved site plan. 3 
 4 

8. Prior to the issuance of the Certificate of Occupancy for the building, all required 5 
landscaping shall be formally approved by a Building Permit, planted and pass a final 6 
inspection by the County Biologist or his or her designee.  7 
 8 

9. The scope of work has not been reviewed for compliance with Florida Building Code. 9 
Prior to the issuance of Building Permits, new development and structures shall be found 10 
in compliance by the Monroe County Building Department, Floodplain Administrator, 11 
and the Office of the Fire Marshal. 12 

 13 
VI  PLANS REVIEWED: 14 

 15 
1. Architectural plans by Fisher and Associates, LLC, signed and sealed on 3/7/2016 by 16 

William Joe Fisher, Jr., Registered Architect. 17 
2. Site development plans by Foresite Group, signed and sealed on 3/11/2016 by Damon M. 18 

Parrish, P.E. 19 
3. Landscape plans by Anderson Lesniak Limited, Inc., signed and sealed on 3/10/2016 by 20 

L. Alyson Utter, Registered Landscape Architect. 21 
4. Boundary Survey by Eric A. Isaacs, Professional Surveyor and Mapper, dated 5/20/2015. 22 
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PART 1: NARRATIVE 
 
 
PROJECT DESCRIPTION 
 
Located  at  99550  Overseas  Highway  (U.S.  Highway  1),  Key  Largo,  Florida,  and  under  the  local 
jurisdictional  control  of Monroe  County,  this  project  consists  of  the  construction  of  a Mattress  Firm 
show room store totaling 3,588 square feet (sf) of building area, as well as the supporting infrastructure 
improvements.   The project site consists of a single parcel with a total area of 0.344 acres (ac) (15,000 
sf).  As shown on the Existing Condition Exhibit, the southeast portion of the site is currently developed 
with a small real estate office building (~639 sf), while the northeast portion is developed with a single‐
family residence (~505 sf).  The west portion of the property is undeveloped with several existing trees.  
The existing buildings will be demolished and  the  site  is proposed  to be  cleared and  redeveloped  to 
accommodate the new building and supporting infrastructure.   
 
Elevations presented herein are given in feet (ft) and based on the National Geodetic Vertical Datum of 
1929 (NGVD 1929). 

 
Existing Drainage Pattern and Condition 
 
As evidenced on the Boundary and Topographic Survey contained in the Site Development Plans set, 
runoff  from  the  site  generally  drains  northwest  via  sheet  flow  onto  the  adjacent  property.    For 
reference,  the  Existing  Conditions  Exhibit  illustrates  the  drainage  pattern. An  on‐site  stormwater 
management system does not exist at the site. 
 
Based  on  preliminary  coordination  with  the  SFWMD  and  online  research,  an  Environmental 
Resource Permit does not exist for the subject property.   Additionally, the SFWMD staff confirmed 
that  the  site does not directly discharge  to an Outstanding Florida Waters  (OFW) or a waterbody 
listed as impaired for nutrients.  
 
According to  the Flood  Insurance Rate Map Number 12087C0927K dated FEBRUARY 18, 2005, the 
site lies in Flood Zone X. 
 
Proposed Drainage Pattern 
 
As delineated on the Proposed Condition Exhibit, which  is based on the Grading and Drainage Plan 
contained  in the Site Development Plans set, the proposed development  is designed to mimic the 
existing drainage pattern.   Runoff generated from the project site  is proposed to be collected and 
routed  by  inlets  and  underground  pipes  to  an  on‐site  stormwater  management  system.    The 
proposed  stormwater  management  system  consists  of  three  (3)  components  that  include  an 
underground  exfiltration pipe  system,  an  above‐ground dry‐retention pond,  and  an underground 
Stormtech storage system.  The exfiltration pipe system has been designed to treat the entire water 
quality volume.   Runoff in excess of the required treatment volume is proposed to be attenuated in 
the pond and underground Stormtech storage system for up to and  including the SFWMD 25‐year 
frequency, 72‐hour duration design  storm event.     All  three  (3)  stormwater management  system 
components are hydraulically interconnected.  
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Per  jurisdictional criteria,  the post‐development discharge  rate  shall be positively controlled via a 
control structure.  Discharge from the pond is controlled with a concrete spillway control structure 
that  drains  to  a  spreader  swale  along  the  northwest  property  boundary.    The  spreader  swale  is 
proposed  to dissipate discharge  from  the pond  to mimic  the existing drainage pattern.   The post‐
development  discharge  rate  to  the  adjacent‐receiving  property  has  been  reduced  from  the  pre‐
development condition.  
 

GROUNDWATER 
 
Per the Geotechnical Engineering Report presented in the Appendix, groundwater was encountered 
during each of the borings and was measured at approximately 5.5 feet (ft) below the existing ground 
surface.   The groundwater table is expected to correlate closely with sea levels given the close proximity 
to open waters.   Additionally, the Monroe County Web Soils Survey reports that during the rainy season 
(June through October), the depth to water table can be estimated at 130 cm (4.27 ft) below existing 
grade, which is 1.23’ higher than the water levels encountered in the borings.  With an average site 
grade of 11.22 ft NGVD 29, the SHGWT elevation is estimated to occur at 6.95 ft NGVD 29. 
 
SOIL PROFILE 
 
Per  the  soil  boring  log  contained  in  the  attached  Geotechnical  Engineering  Report,  very  dense  to 
medium‐dense  light  brown  gravel‐sized  limestone  fragments  with  sand  (confining  layer)  were 
encountered  in  the borings at depths of 2  ft below existing grade.   Taking  the highest of  the existing 
elevations from the two (2) boring locations, the confining layer elevation is estimated to occur at 9.40 
ft.  This is reflected in the design of the stormwater management system.  
 
LAND COVERAGE & RUNOFF POTENTIAL 
 
Per the attached USDA Web Soil Survey for Monroe County, the predominant soil type at the site is 
generally classified as Pennekamp gravelly muck that possesses a Hydrologic Soil Group Classification 
(HSGC) rating of “D”.   A HSGC of “D” was utilized for the pre‐and post‐development conditions. 
 
Using  the USDA  TR‐55 manual,  runoff  potential  is  estimated with  the  following  Curve Number  (CN) 
analysis associated with  the  land coverage  types  in  the pre‐ and post‐development conditions  for  the 
development area.  

 

EXISTING CONDITION: 
 

Land Coverage Type  Area (sf)  HSG  CN 

Shell/Gravel  2,228  D  91 

Building Roof   1,233  D  98 

Landscape Area  11,539  D  81 

Pond Bottom/Water Surface  0  D  100 

Total Area / Weighted CN  15,000  D  84 
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PROPOSED CONDITION: 
 
BASIN – SITE  

Land Coverage Type  Area (sf)  HSG  CN 

Pavement & Concrete  5,889  D  98 

Building Roof   3,588  D  98 

Landscape Area  2,582  D  80 

Pond TOB (Less bottom)  651  D  80 

Pond Bottom (Dry)  539  D  100 

Total Area / Weighted CN  13,249  D  94 

  
BASIN –FDOT US HWY 41 

Land Coverage Type  Area (sf)  HSG  CN 

Pavement & Concrete  227  D  98 

Building Roof   0  D  98 

Landscape Area  1,064  D  80 

Total Area / Weighted CN  1,291  D  83 

 
BASIN – PERIMETER  

Land Coverage Type  Area (sf)  HSG  CN 

Pavement & Concrete  0  D  98 

Building Roof   0  D  98 

Pond Bottom (Gravel)  44  D  91 

Landscape Area  416  D  80 

Total Area / Weighted CN  460  D  81 

 
OVERALL SITE (BASINS COMBINED) 

Land Coverage Type  Area (sf)  HSG  CN 

Pavement & Concrete  6,120  D  98 

Building Roof   3,588  D  98 

Landscape Area  4,102  D  80 

Pond TOB (Less Bottom)  651  D  80 

Pond Bottom (Dry)  539  D  100 

Total Area / Weighted CN  15,000  D  92 

 
 
WATER QUALITY 
 
Treatment Volume Calculation: 
 
Per the SFWMD design criteria, water quality is provided for the entire project area, and is calculated as 
the larger amount between the first inch of runoff from the developed project, or the total runoff of 2.5 
inches times the percentage of imperviousness: 
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Given: 
Total Basin Area = 0.344 ac (15,000 sf) 
Existing Drainage Area = 0.344 ac (15,000 sf) 
Proposed Drainage Area = 0.344 ac (15,000 sf) 
Proposed Pond TOB Area = 0.027 ac (1,190 sf) 
Proposed Roof Area = 0.0824 ac (3,588 sf) 
Proposed Pervious Area = 0.094 ac (4,102 sf) 
 
1) Calculate the volume (Q1) equal to the first inch of runoff from the developed project: 
 

Q1 = (1 inch) x (1 foot/12 inches) x (Basin Area acres) = (1 in) x (1 ft / 12 in) x (0.0344 ac) 
      
Q1 = 1,250 cubic feet (0.03 ac‐ft) 

 
2) Calculate the volume (Q2) equal to the total runoff of 2.5 inches times the percentage of 

imperviousness from the developed site. 
a) Site Area = Basin Area ‐ (Lakes + Roofs) = 0.344 ac – (0.027 ac + 0.0824) = 0.235 ac(10,222 sf) 
b) Impervious Area = Site Area – Pervious Area = 0.235 ac – 0.121ac = 0.113 ac (4,930 sf) 
c) Percent Impervious = (Imp. Area / Site Area x 100% = (0.113 ac / 0.235 ac) x 100% = 48% 
d) Inches To Be Treated = 2.5 in x Percent Impervious = 2.5 in x 0.48 = 1.21 in 
e) Q2   =( Inches To Be Treated) x (Basin Area – Lakes) x (1 ft/12 in)  

= 1.21 in x (0.344 ac – 0.027 ac) x (1 ft/12 in) 
Q2 =  1,388 cubic feet (0.03 ac‐ft) 

 
3) Therefore, the larger amount between Q1 and Q2 is 1,388 cubic feet (0.03 ac‐ft). 
 
4) Water quality dry detention volume shall be provided equal to 75 percent of the above 

determined quantity: 0.75 x 1,388 cf (0.03 ac‐ft) = 1,041 cubic feet (0.02 ac‐ft). 
 
 

    Total Water Quality Treatment Volume Required = 1,041 cubic feet (0.02 ac‐ft) 
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Exfiltration System Calculations: 
 

 
 
If Du > Ds:   L=V/(K(H2W+2H2Du‐Du2+2H2Ds)+(1.39e‐4WDu)) 
 
Treatment Volume = 1,041 cubic feet  
 
Convert from cubic feet to ac‐in = (1,041 cf) (12 in/1 ft)(1 ac/43,560 sf) = 0.286777 ac‐in 
 
Hydraulic Conductivity per Monroe County Web Soils Survey =  12.67 ft/day 
 
Applying a Factor of Safety of 2 = (12.67 ft/day) (1/2) = 6.335 ft/day  
 
Convert from ft/day to ft/sec = (6.335 ft/day)(1day/24hrs)(1hr/3,600 sec) = 7.33 x10^‐05 ft/sec 
 

L =   Trench Length (ft)  Solve for Length 

V =   Treatment Vol (ac‐in)  0.286777 ac‐in 

W =   Trench Width (ft)  3 ft 

K =   Hydraulic Conductivity (ft/s)  7.33E‐05 ft/s 

H2 =  Depth to SHWT (ft)  2.85 ft 

Du =  Non‐Saturated Trench Depth (ft)  2.19 ft 

Ds =  Saturated Trench Depth (ft)  1 ft 

 
Trench Length (L) = V/(K(H2W+2H2Du‐Du2+2H2Ds)+(1.39e‐4WDu)) 
 
Trench Length (L) = 125.90 ft 
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Therefore,  the  two  (2)  proposed  80  foot  15”  exfiltration  pipes  exceed  the minimum  trench  length 
calculated above and will provide the required Water Quality. 
 
The  following  pond  stage‐storage  table  demonstrates  that  the  water  quality  volume  is  retained  at 
elevation 10.66 ft:  
 
Stage  Area     Volume    

(ft)  (sf)  (ac)  (cf)  (ac‐ft) 

11  1,190  0.027  1,380  0.032 

10  779  0.018  395  0.009 

9.5  578  0.013  56  0.001 

9.4  539  0.012  0  0.000 

By interpolation, the weir elevation of:  10.66  ft 

provides the minimum required treatment 
volume. 
 
 
Recovery Analysis 
 
The entire treatment volume is recovered via the two (2) proposed exfiltration trenches located beneath 
the parking spaces.  Per the attached USDA Web Soil Survey for Monroe County, the predominant soil 
type at the site is generally classified as Pennekamp gravelly muck that possesses a Hydrologic Soil 
Group Classification (HSGC) rating of “D”.   Additionally, the Soils Survey reports that the estimated 
Hydraulic Conductivity rate for the existing soils is 12.67 ft/day.  This analysis applies a factor of safety 
equal to 2 to yield a design rate of 6.335 ft/day.   Please refer to the exfiltration calculations presented 
above for additional information.    
 
WATER QUANTITY 
 
Per SFWMD and Monroe County design storm criteria, four (4) scenarios have been analyzed using ICPR 
stormwater modeling software: 
 

1) Off‐Site Discharge Rate: The 25‐year, 72‐hour storm event is used to determine the pre/post‐
development discharge rates.  Per the pre‐development ICPR analysis, the existing discharge 
rate generated by the site is 1.54 cfs.   
 
In the post‐development analysis, discharge from the proposed pond to the adjacent receiving 
property is positively controlled by a concrete spillway control structure.  Using the SFWMD‐
published rainfall amount of 12.0 inches, the resulting discharge rate is 1.50 cfs with a 
corresponding design high water level (DHWL) at 11.00 ft NGVD 1929, with is 0.04 cfs less than 
the allowable pre‐development discharge rate. 
 
 
The control structure is detailed as follows: 
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2) Flood Protection of Building Floors: The 100‐year, 72‐hour storm event is used to determine the 
minimum building floor elevation.   Using the SFWMD‐published rainfall amount of 14.0 inches, 
and assuming no discharge occurs from the site, the ICPR computer model reports a maximum 
stage of 12.50 ft NGVD 29.  The proposed finished floor elevation is 13.70 ft NGVD 29, which is 
above the minimum computed elevation. 
 

3) Flood Protection of Roads and Parking Lots:  Per the SFWMD criteria, the 5‐year, 24‐hour storm 
event  is  used  to  determine  the minimum  roadway  centerline  elevation.  Using  the  SFWMD‐
published  rainfall  amount  of  6.0  inches,  the  resulting minimum  required  roadway  centerline 
elevation  is  10.68  ft NAVD  88.    The  lowest  proposed  on‐site  pavement  elevation  is  12.35  ft 
NGVD 29, which is 1.67 feet higher than the minimum computed elevation.   
 

4) Flood Protection of Parking  Lots with Exfiltration Trenches:   Per  the  SFWMD  criteria,  the 5‐
year, 1‐hour storm event  is used  to determine  the minimum parking  lot elevation  for parking 
lots served by exfiltration systems. Using  the SFWMD‐published  rainfall amount of 3.0  inches, 
the resulting minimum required parking lot elevation is 10.09 ft NGVD 29.  The lowest proposed 
on‐site pavement elevation  is 12.35  ft NGVD 29, which  is 2.26  feet higher  than  the minimum 
computed elevation.   
 

 
As detailed above, the post‐development discharge to the existing receiving system has been reduced in 
the proposed  condition  from 1.54  cfs  to 1.50  cfs.    The  ICPR  computer models  and other  supporting 
exhibits are attached.  Additional information is shown on the Site Development Plans. 
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PART 2: EXHIBITS 
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MAP LEGEND MAP INFORMATION

Area of Interest (AOI)
Area of Interest (AOI)

Soils
Soil Rating Polygons

= 44.7199

Not rated or not available

Soil Rating Lines
= 44.7199

Not rated or not available

Soil Rating Points
= 44.7199

Not rated or not available

Water Features
Streams and Canals

Transportation
Rails

Interstate Highways

US Routes

Major Roads

Local Roads

Background
Aerial Photography

The soil surveys that comprise your AOI were mapped at 1:24,000.

Warning: Soil Map may not be valid at this scale.

Enlargement of maps beyond the scale of mapping can cause
misunderstanding of the detail of mapping and accuracy of soil line
placement. The maps do not show the small areas of contrasting
soils that could have been shown at a more detailed scale.

Please rely on the bar scale on each map sheet for map
measurements.

Source of Map:  Natural Resources Conservation Service
Web Soil Survey URL:  http://websoilsurvey.nrcs.usda.gov
Coordinate System:  Web Mercator (EPSG:3857)

Maps from the Web Soil Survey are based on the Web Mercator
projection, which preserves direction and shape but distorts
distance and area. A projection that preserves area, such as the
Albers equal-area conic projection, should be used if more accurate
calculations of distance or area are required.

This product is generated from the USDA-NRCS certified data as of
the version date(s) listed below.

Soil Survey Area:  Monroe County, Keys Area, Florida
Survey Area Data:  Version 5, Sep 9, 2014

Soil map units are labeled (as space allows) for map scales 1:50,000
or larger.

Date(s) aerial images were photographed:  Dec 11, 2010—Dec
14, 2010

The orthophoto or other base map on which the soil lines were
compiled and digitized probably differs from the background
imagery displayed on these maps. As a result, some minor shifting
of map unit boundaries may be evident.
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Saturated Hydraulic Conductivity (Ksat)

Saturated Hydraulic Conductivity (Ksat)— Summary by Map Unit — Monroe County, Keys Area, Florida (FL687)

Map unit symbol Map unit name Rating (micrometers
per second)

Acres in AOI Percent of AOI

2 Pennekamp gravelly
muck, 0-2 percent
slopes, extremely
stony

44.7199 4.3 100.0%

Totals for Area of Interest 4.3 100.0%

Description

Saturated hydraulic conductivity (Ksat) refers to the ease with which pores in a
saturated soil transmit water. The estimates are expressed in terms of micrometers
per second. They are based on soil characteristics observed in the field, particularly
structure, porosity, and texture. Saturated hydraulic conductivity is considered in
the design of soil drainage systems and septic tank absorption fields.

For each soil layer, this attribute is actually recorded as three separate values in
the database. A low value and a high value indicate the range of this attribute for
the soil component. A "representative" value indicates the expected value of this
attribute for the component. For this soil property, only the representative value is
used.

The numeric Ksat values have been grouped according to standard Ksat class
limits.

Rating Options

Units of Measure:  micrometers per second

Aggregation Method:  Dominant Component

Component Percent Cutoff:   None Specified

Tie-break Rule:  Fastest

Interpret Nulls as Zero:  No

Layer Options (Horizon Aggregation Method):  All Layers (Weighted Average)
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Hydrologic Soil Group

Hydrologic Soil Group— Summary by Map Unit — Monroe County, Keys Area, Florida (FL687)

Map unit symbol Map unit name Rating Acres in AOI Percent of AOI

2 Pennekamp gravelly
muck, 0-2 percent
slopes, extremely
stony

D 4.3 100.0%

Totals for Area of Interest 4.3 100.0%

Description

Hydrologic soil groups are based on estimates of runoff potential. Soils are
assigned to one of four groups according to the rate of water infiltration when the
soils are not protected by vegetation, are thoroughly wet, and receive precipitation
from long-duration storms.

The soils in the United States are assigned to four groups (A, B, C, and D) and
three dual classes (A/D, B/D, and C/D). The groups are defined as follows:

Group A. Soils having a high infiltration rate (low runoff potential) when thoroughly
wet. These consist mainly of deep, well drained to excessively drained sands or
gravelly sands. These soils have a high rate of water transmission.

Group B. Soils having a moderate infiltration rate when thoroughly wet. These
consist chiefly of moderately deep or deep, moderately well drained or well drained
soils that have moderately fine texture to moderately coarse texture. These soils
have a moderate rate of water transmission.

Group C. Soils having a slow infiltration rate when thoroughly wet. These consist
chiefly of soils having a layer that impedes the downward movement of water or
soils of moderately fine texture or fine texture. These soils have a slow rate of water
transmission.

Group D. Soils having a very slow infiltration rate (high runoff potential) when
thoroughly wet. These consist chiefly of clays that have a high shrink-swell
potential, soils that have a high water table, soils that have a claypan or clay layer
at or near the surface, and soils that are shallow over nearly impervious material.
These soils have a very slow rate of water transmission.

If a soil is assigned to a dual hydrologic group (A/D, B/D, or C/D), the first letter is
for drained areas and the second is for undrained areas. Only the soils that in their
natural condition are in group D are assigned to dual classes.

Rating Options

Aggregation Method:  Dominant Condition

Hydrologic Soil Group—Monroe County, Keys Area, Florida
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Component Percent Cutoff:   None Specified

Tie-break Rule:  Higher

Hydrologic Soil Group—Monroe County, Keys Area, Florida
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Chapter 2

2–5(210-VI-TR-55, Second Ed., June 1986)

Technical Release 55
Urban Hydrology for Small Watersheds

Estimating Runoff

Table 2-2a Runoff curve numbers for urban areas 1/

Curve numbers for
-------------------------------------------  Cover description  ----------------------------------------- -----------hydrologic soil group -------------

Average percent
Cover type and hydrologic condition impervious area 2/ A B C D

Fully developed urban areas (vegetation established)

Open space (lawns, parks, golf courses, cemeteries, etc.) 3/:
Poor condition (grass cover < 50%) .......................................... 68 79 86 89
Fair condition (grass cover 50% to 75%) .................................. 49 69 79 84
Good condition (grass cover > 75%) ......................................... 39 61 74 80

Impervious areas:
Paved parking lots, roofs, driveways, etc.

(excluding right-of-way) ............................................................. 98 98 98 98
Streets and roads:

Paved; curbs and storm sewers (excluding
right-of-way) ................................................................................ 98 98 98 98
Paved; open ditches (including right-of-way) .......................... 83 89 92 93
Gravel (including right-of-way) ................................................. 76 85 89 91
Dirt (including right-of-way) ...................................................... 72 82 87 89

Western desert urban areas:
Natural desert landscaping (pervious areas only)  4/ ..................... 63 77 85 88
Artificial desert landscaping (impervious weed barrier,

desert shrub with 1- to 2-inch sand or gravel mulch
and basin borders) ...................................................................... 96 96 96 96

Urban districts:
Commercial and business ................................................................. 85 89 92 94 95
Industrial ............................................................................................. 72 81 88 91 93

Residential districts by average lot size:
1/8 acre or less (town houses) .......................................................... 65 77 85 90 92
1/4 acre ................................................................................................ 38 61 75 83 87
1/3 acre ................................................................................................ 30 57 72 81 86
1/2 acre ................................................................................................ 25 54 70 80 85
1 acre ................................................................................................... 20 51 68 79 84
2 acres .................................................................................................. 12 46 65 77 82

Developing urban areas

Newly graded areas
(pervious areas only, no vegetation) 5/ ................................................................ 77 86 91 94

Idle lands (CN’s are determined using cover types
similar to those in table 2-2c).

1 Average runoff condition, and Ia = 0.2S.
2 The average percent impervious area shown was used to develop the composite CN’s. Other assumptions are as follows: impervious areas are

directly connected to the drainage system, impervious areas have a CN of 98, and pervious areas are considered equivalent to open space in
good hydrologic condition. CN’s for other combinations of conditions may be computed using figure 2-3 or 2-4.

3 CN’s shown are equivalent to those of pasture. Composite CN’s may be computed for other combinations of open space
cover type.

4 Composite CN’s for natural desert landscaping should be computed using figures 2-3 or 2-4 based on the impervious area percentage
(CN = 98) and the pervious area CN. The pervious area CN’s are assumed equivalent to desert shrub in poor hydrologic condition.

5 Composite CN’s to use for the design of temporary measures during grading and construction should be computed using figure 2-3 or 2-4
based on the degree of development (impervious area percentage) and the CN’s for the newly graded  pervious areas.



Chapter 2

2–7(210-VI-TR-55, Second Ed., June 1986)

Technical Release 55
Urban Hydrology for Small Watersheds

Estimating Runoff

Table 2-2c Runoff curve numbers for other agricultural lands 1/

         Curve numbers for
---------------------------------------  Cover description  --------------------------------------                 ------------  hydrologic soil group ---------------

Hydrologic
Cover type condition A B C D

Pasture, grassland, or range—continuous Poor 68 79 86 89
forage for grazing. 2/ Fair 49 69 79 84

Good 39 61 74 80

Meadow—continuous grass, protected from — 30 58 71 78
grazing and generally mowed for hay.

Brush—brush-weed-grass mixture with brush Poor 48 67 77 83
the major element. 3/ Fair 35 56 70 77

Good 30 4/ 48 65 73

Woods—grass combination (orchard Poor 57 73 82 86
or tree farm). 5/ Fair 43 65 76 82

Good 32 58 72 79

Woods. 6/ Poor 45 66 77 83
Fair 36 60 73 79

Good 30 4/ 55 70 77

Farmsteads—buildings, lanes, driveways, — 59 74 82 86
and surrounding lots.

1  Average runoff condition, and Ia = 0.2S.
2  Poor: <50%) ground cover or heavily grazed with no mulch.

 Fair: 50 to 75% ground cover and not heavily grazed.
 Good: > 75% ground cover and lightly or only occasionally grazed.

3  Poor: <50% ground cover.
 Fair: 50 to 75% ground cover.
 Good: >75% ground cover.

4  Actual curve number is less than 30; use CN = 30 for runoff computations.
5  CN’s shown were computed for areas with 50% woods and 50% grass (pasture) cover. Other combinations of conditions may be computed

from the CN’s for woods and pasture.
6  Poor: Forest litter, small trees, and brush are destroyed by heavy grazing or regular burning.

 Fair: Woods are grazed but not burned, and some forest litter covers the soil.
 Good: Woods are protected from grazing, and litter and brush adequately cover the soil.



Project Name: Mattress Firm @ 99550 Overseas Hwy, Key Largo, FL
Location:  99550 Overseas Hwy, Key Largo, FL
Pre-Development

Sheet Flow SITE
1. Surface description (Table 3-1) Gravel
2. Manning's roughness coefficient (Table 3-1) 0.011
3. Flow length, L (total L < 300 feet) feet 74
4. Two year / 24 hour rainfall, P2 inches 5.25
5. Land slope, s ft / ft 0.012
6. Tt  =  [ (0.007) (n L)0.8 ]  /  [ (P2)

0.5 (s)0.4 ] hour 0.02 + = 0.02

Sheet Flow SITE
1. Surface description (Table 3-1) Grass
2. Manning's roughness coefficient (Table 3-1) 0.25
3. Flow length, L (total L < 300 feet) feet 115
4. Two year / 24 hour rainfall, P2 inches 5.25
5. Land slope, s ft / ft 0.008
6. Tt  =  [ (0.007) (n L)0.8 ]  /  [ (P2)

0.5 (s)0.4 ] hour 0.31 + = 0.31

Shallow Concentrated Flow
7. Surface description (paved or unpaved) -
8. Flow length, L feet
9. Watercourse slope, s ft / ft
10. Average velocity, V (Figure 3-1) ft / sec
11. Tt  =  L  /  (3600 V) hour + = 0.00

Channel Flow
12. Cross-sectional flow area, A ft2 -
13. Wetted perimeter, Pw feet -
14. Hydraulic radius, Rh  =  A / Pw feet -
15. Pipe slope, s % -
16. Manning's roughness coefficient, n -
17. V  =  (1.49 / n) (Rh)

2/3 (s)1/2 ft / sec -
18. Flow length, L feet -
19. Tt  =  L  /  (3600 V) hour - + = -

20. Watershed or subarea (Tc or Tt)   hours  0.32

  minutes  19.5

TIME OF CONCENTRATION



Project Name: Mattress Firm @ 99550 Overseas Hwy, Key Largo, FL
Location:  99550 Overseas Hwy, Key Largo, FL
Post-Development
Basin ID: FDOT BASIN - US HWY 1

Sheet Flow FDOT BASIN
1. Surface description (Table 3-1) GRASS
2. Manning's roughness coefficient (Table 3-1) 0.41
3. Flow length, L (total L < 300 feet) feet 25
4. Two year / 24 hour rainfall, P2 inches 5.25
5. Land slope, s ft / ft 0.04377
6. Tt  =  [ (0.007) (n L)0.8 ]  /  [ (P2)

0.5 (s)0.4 ] hour 0.07 + = 0.07

Sheet Flow
1. Surface description (Table 3-1)
2. Manning's roughness coefficient (Table 3-1)
3. Flow length, L (total L < 300 feet) feet
4. Two year / 24 hour rainfall, P2 inches
5. Land slope, s ft / ft
6. Tt  =  [ (0.007) (n L)0.8 ]  /  [ (P2)

0.5 (s)0.4 ] hour + = 0.00

Shallow Concentrated Flow
7. Surface description (paved or unpaved) -
8. Flow length, L feet
9. Watercourse slope, s ft / ft
10. Average velocity, V (Figure 3-1) ft / sec
11. Tt  =  L  /  (3600 V) hour + = 0.00

Channel Flow
12. Cross-sectional flow area, A ft2 -
13. Wetted perimeter, Pw feet -
14. Hydraulic radius, Rh  =  A / Pw feet -
15. Pipe slope, s % -
16. Manning's roughness coefficient, n -
17. V  =  (1.49 / n) (Rh)

2/3 (s)1/2 ft / sec -
18. Flow length, L feet -
19. Tt  =  L  /  (3600 V) hour - + = -

20. Watershed or subarea (Tc or Tt)   hours  0.07

  minutes  4.1

TIME OF CONCENTRATION



Project Name: Mattress Firm @ 99550 Overseas Hwy, Key Largo, FL
Location:  99550 Overseas Hwy, Key Largo, FL
Post-Development
Basin ID: PERIMETER BASIN

Sheet Flow PERIMETER
1. Surface description (Table 3-1) GRASS
2. Manning's roughness coefficient (Table 3-1) 0.41
3. Flow length, L (total L < 300 feet) feet 53
4. Two year / 24 hour rainfall, P2 inches 5.25
5. Land slope, s ft / ft 0.0368
6. Tt  =  [ (0.007) (n L)0.8 ]  /  [ (P2)

0.5 (s)0.4 ] hour 0.13 + = 0.13

Sheet Flow PERMITER
1. Surface description (Table 3-1) GRAVEL
2. Manning's roughness coefficient (Table 3-1) 0.011
3. Flow length, L (total L < 300 feet) feet 45
4. Two year / 24 hour rainfall, P2 inches 5.25
5. Land slope, s ft / ft 0.002
6. Tt  =  [ (0.007) (n L)0.8 ]  /  [ (P2)0.5 (s)0.4 ] hour 0.02 + = 0.02

Shallow Concentrated Flow
7. Surface description (paved or unpaved) -
8. Flow length, L feet
9. Watercourse slope, s ft / ft
10. Average velocity, V (Figure 3-1) ft / sec
11. Tt  =  L  /  (3600 V) hour + = 0.00

Channel Flow
12. Cross-sectional flow area, A ft2 -
13. Wetted perimeter, Pw feet -
14. Hydraulic radius, Rh  =  A / Pw feet -
15. Pipe slope, s % -
16. Manning's roughness coefficient, n -
17. V  =  (1.49 / n) (Rh)

2/3 (s)1/2 ft / sec -
18. Flow length, L feet -
19. Tt  =  L  /  (3600 V) hour - + = -

20. Watershed or subarea (Tc or Tt)   hours  0.16

  minutes  9.3

TIME OF CONCENTRATION



  

ICPR Pre-Development Analysis

Mattress Firm at 99550 Overseas Hwy, Key Largo, FL

Feb 2016

     Simulation          Basin          Group  Time Max  Flow Max    Volume    Volume

                                                    hrs       cfs        in       ft3

Pre-Dev 25 y 72           SITE           BASE     60.06      1.54     9.984     12468

FG Project No. 354.003

Interconnected Channel and Pond Routing Model (ICPR)  ©2002 Streamline Technologies, Inc. Page 1 of 1
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ICPR Pre-Development Analysis

Mattress Firm at 99550 Overseas Hwy, Key Largo, FL

Feb 2016

INPUT

==========================================================================================

==== Basins ==============================================================================

==========================================================================================

         Name: SITE                     Node: SITE                   Status: Onsite         

        Group: BASE                     Type: SCS Unit Hydrograph CN

        Unit Hydrograph: Uh323                    Peaking Factor: 323.0          

          Rainfall File:                     Storm Duration(hrs): 0.00           

    Rainfall Amount(in): 0.000                 Time of Conc(min): 19.50          

               Area(ac): 0.344                   Time Shift(hrs): 0.00           

           Curve Number: 84.00              Max Allowable Q(cfs): 999999.000     

                DCIA(%): 0.00           

==========================================================================================

==== Nodes ===============================================================================

==========================================================================================

      Name: SITE                Base Flow(cfs): 0.000          Init Stage(ft): 0.000     

     Group: BASE                                               Warn Stage(ft): 0.000     

      Type: Stage/Area                                        

GHOST NODE FOR BASIN MAX GENERATION.

      Stage(ft)        Area(ac)

--------------- ---------------

==========================================================================================

==== Hydrology Simulations ===============================================================

==========================================================================================

         Name: Pre-Dev 25 y 72

     Filename: F:\354-Win Development\354.003 Mattress Firm - 99550 Overseas Hwy, Key Largo, FL\Drainage & SWM\I

      Override Defaults: Yes            

    Storm Duration(hrs): 72.00          

          Rainfall File: Sfwmd72        

    Rainfall Amount(in): 12.00          

Time(hrs)       Print Inc(min) 

--------------- ---------------

72.000          10.00          

FG Project No. 354.003

Interconnected Channel and Pond Routing Model (ICPR)  ©2002 Streamline Technologies, Inc. Page 1 of 1



  

ICPR Post-Development Analysis

Mattress Firm at 99550 Overseas Hwy, Key Largo, FL

Flood Protection Analysis - Min FFE_100yr-72hrFeb 2016

                                               Max Time       Max   Warning Max Delta  Max Surf  Max Time       Max  Max Time       Max

           Name          Group     Simulation     Stage     Stage     Stage     Stage      Area    Inflow    Inflow   Outflow   Outflow

                                                    hrs        ft        ft        ft       ft2       hrs       cfs       hrs       cfs

  MH - NW EXFIL           BASEPost 100 y 72 h     72.00     12.50     11.00   -0.0043       120     64.06      0.49     57.54      1.24

  MH - SE EXFIL           BASEPost 100 y 72 h     72.00     12.50     11.00    0.0032       119     59.81      0.90      0.00      0.00

           POND           BASEPost 100 y 72 h     72.00     12.50     11.00    0.0005      1874     59.66      1.73     60.00      0.85

 SPREADER SWALE           BASEPost 100 y 72 h     72.00     11.61    999.00    0.0002       497     60.00      0.07      0.00      0.00

      STORMTECH           BASEPost 100 y 72 h     72.00     12.50     11.00    0.0005      3200     60.00      0.85     64.06      0.49

FG Project No. 354.003

Interconnected Channel and Pond Routing Model (ICPR)  ©2002 Streamline Technologies, Inc. Page 1 of 1



  

ICPR Post-Development Analysis

Mattress Firm at 99550 Overseas Hwy, Key Largo, FL

Road Centerline Flood Protection Analysis_5yr-24hr

Feb 2016

                                               Max Time       Max   Warning Max Delta  Max Surf  Max Time       Max  Max Time       Max

           Name          Group     Simulation     Stage     Stage     Stage     Stage      Area    Inflow    Inflow   Outflow   Outflow

                                                    hrs        ft        ft        ft       ft2       hrs       cfs       hrs       cfs

  MH - NW EXFIL           BASE  Post 5yr-24hr     23.56     10.68     11.00   -0.0046       120     19.60      0.50      9.40      0.05

  MH - SE EXFIL           BASE  Post 5yr-24hr     23.56     10.68     11.00    0.0021       119      9.40      0.03      0.00      0.00

        OUTFALL           BASE  Post 5yr-24hr      0.00     10.41    999.00    0.0000         0     12.09      0.03      0.00      0.00

           POND           BASE  Post 5yr-24hr     23.56     10.68     11.00    0.0018      1081     12.00      0.77     12.00      0.58

 SPREADER SWALE           BASE  Post 5yr-24hr     12.09     10.43    999.00    0.0013       164     12.00      0.03     12.09      0.03

      STORMTECH           BASE  Post 5yr-24hr     23.56     10.68     11.00    0.0016      3200     12.00      0.58     19.60      0.50

FG Project No. 354.003

Interconnected Channel and Pond Routing Model (ICPR)  ©2002 Streamline Technologies, Inc. Page 1 of 1



  

ICPR Post-Development Analysis

Mattress Firm at 99550 Overseas Hwy, Key Largo, FL

Parking Lot Flood Protection Analysis

Feb 2016

                                               Max Time       Max   Warning Max Delta  Max Surf  Max Time       Max  Max Time       Max

           Name          Group     Simulation     Stage     Stage     Stage     Stage      Area    Inflow    Inflow   Outflow   Outflow

                                                    hrs        ft        ft        ft       ft2       hrs       cfs       hrs       cfs

  MH - NW EXFIL           BASE    Post 5y 1hr      0.66     10.01     11.00    0.0035       252      0.99      0.16      0.00      0.00

  MH - SE EXFIL           BASE    Post 5y 1hr      0.66     10.01     11.00    0.0050       238      0.58      0.35      0.00      0.00

        OUTFALL           BASE    Post 5y 1hr      0.00     10.41    999.00    0.0000         0      0.00      0.00      0.00      0.00

           POND           BASE    Post 5y 1hr      0.61     10.09     11.00    0.0050       840      0.58      1.87      0.61      1.11

 SPREADER SWALE           BASE    Post 5y 1hr      1.00     10.37    999.00    0.0013       146      0.58      0.04      0.00      0.00

      STORMTECH           BASE    Post 5y 1hr      1.00      9.96     11.00    0.0028      3213      0.61      1.11      0.99      0.16

FG Project No. 354.003

Interconnected Channel and Pond Routing Model (ICPR)  ©2002 Streamline Technologies, Inc. Page 1 of 1



  

ICPR Post-Development Analysis

Mattress Firm at 99550 Overseas Hwy, Key Largo, FL

Node Min-Max Report_25yr-72hr 

Feb 2016

                                               Max Time       Max   Warning Max Delta  Max Surf  Max Time       Max  Max Time       Max

           Name          Group     Simulation     Stage     Stage     Stage     Stage      Area    Inflow    Inflow   Outflow   Outflow

                                                    hrs        ft        ft        ft       ft2       hrs       cfs       hrs       cfs

  MH - NW EXFIL           BASE Post 25 y 72 h     60.06     10.99     11.00    0.0020       120     60.17      0.53      0.00      0.00

  MH - SE EXFIL           BASE Post 25 y 72 h     60.06     11.00     11.00   -0.0007       119      5.85      0.00      0.00      0.00

        OUTFALL           BASE Post 25 y 72 h      0.00     10.41    999.00    0.0000         0     60.05      1.50      0.00      0.00

           POND           BASE Post 25 y 72 h     60.06     11.00     11.00    0.0004      1219     60.00      1.38     60.00      1.67

 SPREADER SWALE           BASE Post 25 y 72 h     60.05     10.49    999.00    0.0001       182     60.05      1.50     60.05      1.50

      STORMTECH           BASE Post 25 y 72 h     60.06     11.00     11.00    0.0002      3200     59.67      0.51     60.17      0.53

FG Project No. 354.003

Interconnected Channel and Pond Routing Model (ICPR)  ©2002 Streamline Technologies, Inc. Page 1 of 1



  

ICPR Post-Development Analysis

Mattress Firm at 99550 Overseas Hwy, Key Largo, FL

Basin Max Report 

Feb 2016

     Simulation          Basin          Group  Time Max  Flow Max    Volume    Volume

                                                    hrs       cfs        in       ft3

 Post 25 y 72 hFDOT - US HWY 1           BASE     60.00      0.17     9.853      1059

FG Project No. 354.003

Interconnected Channel and Pond Routing Model (ICPR)  ©2002 Streamline Technologies, Inc. Page 1 of 1



  

ICPR Post-Development Analysis

Mattress Firm at 99550 Overseas Hwy, Key Largo, FL

Input Report 

Feb 2016

==========================================================================================

==== Basins ==============================================================================

==========================================================================================

         Name: FDOT - US HWY 1          Node: GHOST 1                Status: Onsite         

        Group: BASE                     Type: SCS Unit Hydrograph CN

        Unit Hydrograph: Uh323                    Peaking Factor: 323.0          

          Rainfall File:                     Storm Duration(hrs): 0.00           

    Rainfall Amount(in): 0.000                 Time of Conc(min): 4.10           

               Area(ac): 0.030                   Time Shift(hrs): 0.00           

           Curve Number: 83.00              Max Allowable Q(cfs): 999999.000     

                DCIA(%): 0.00           

Small landscaped area located SE of the building that sheetflows to the adjacent right-of-way. 

----------------------------------------------------------------------------------------------------

         Name: PERIMETER LSCP           Node: SPREADER SWALE         Status: Onsite         

        Group: BASE                     Type: SCS Unit Hydrograph CN

        Unit Hydrograph: Uh323                    Peaking Factor: 323.0          

          Rainfall File:                     Storm Duration(hrs): 0.00           

    Rainfall Amount(in): 0.000                 Time of Conc(min): 9.30           

               Area(ac): 0.011                   Time Shift(hrs): 0.00           

           Curve Number: 81.00              Max Allowable Q(cfs): 999999.000     

                DCIA(%): 0.00           

Small perimeter LS area along NW property boundary that serves as an outfall dissipater.

----------------------------------------------------------------------------------------------------

         Name: SITE                     Node: POND                   Status: Onsite         

        Group: BASE                     Type: SCS Unit Hydrograph CN

        Unit Hydrograph: Uh323                    Peaking Factor: 323.0          

          Rainfall File:                     Storm Duration(hrs): 0.00           

    Rainfall Amount(in): 0.000                 Time of Conc(min): 6.00           

               Area(ac): 0.304                   Time Shift(hrs): 0.00           

           Curve Number: 94.00              Max Allowable Q(cfs): 999999.000     

                DCIA(%): 0.00           

On-site area that drains to the stormwater management system. 

==========================================================================================

==== Nodes ===============================================================================

==========================================================================================

      Name: GHOST 1             Base Flow(cfs): 0.000          Init Stage(ft): 0.000     

     Group: BASE                                               Warn Stage(ft): 0.000     

      Type: Stage/Area                                        

Ghost node for FDOT Basin (Refer to Basin-Max Report).

      Stage(ft)        Area(ac)

--------------- ---------------

------------------------------------------------------------------------------------------

      Name: MH - NW EXFIL       Base Flow(cfs): 0.000          Init Stage(ft): 9.400     

     Group: BASE                                               Warn Stage(ft): 11.000    

      Type: Stage/Area                                        

      Stage(ft)        Area(ac)

--------------- ---------------

          9.400          0.0001

         10.650          0.0001

------------------------------------------------------------------------------------------

      Name: MH - SE EXFIL       Base Flow(cfs): 0.000          Init Stage(ft): 9.400     

     Group: BASE                                               Warn Stage(ft): 11.000    

      Type: Stage/Area                                        
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      Stage(ft)        Area(ac)

--------------- ---------------

          9.400          0.0001

         10.650          0.0001

------------------------------------------------------------------------------------------

      Name: OUTFALL             Base Flow(cfs): 0.000          Init Stage(ft): 10.410    

     Group: BASE                                               Warn Stage(ft): 999.000   

      Type: Time/Stage                                        

Low point is the northeast corner of the property; elevation 10.41' per survey.

      Time(hrs)       Stage(ft)

--------------- ---------------

           0.00          10.410

         999.00          10.410

------------------------------------------------------------------------------------------

      Name: POND                Base Flow(cfs): 0.000          Init Stage(ft): 9.400     

     Group: BASE                                               Warn Stage(ft): 11.000    

      Type: Stage/Area                                        

On-site pond.  Confining layer elevation = 9.4'.

      Stage(ft)        Area(ac)

--------------- ---------------

          9.400          0.0120

          9.500          0.0130

         10.000          0.0180

         11.000          0.0280

------------------------------------------------------------------------------------------

      Name: SPREADER SWALE      Base Flow(cfs): 0.000          Init Stage(ft): 10.000    

     Group: BASE                                               Warn Stage(ft): 999.000   

      Type: Stage/Area                                        

Dissipater for discharge to abutting property to match existing drainage pattern.

      Stage(ft)        Area(ac)

--------------- ---------------

         10.000          0.0010

         10.410          0.0037

------------------------------------------------------------------------------------------

      Name: STORMTECH           Base Flow(cfs): 0.000          Init Stage(ft): 9.400     

     Group: BASE                                               Warn Stage(ft): 11.000    

      Type: Stage/Volume                                      

StormTech storage chambers underneath vehicular use area.

      Stage(ft)      Volume(af)

--------------- ---------------

          9.400          0.0000

         10.650          0.0918

==========================================================================================

==== Cross Sections ======================================================================

==========================================================================================

              Name: OUTFALL TOB                  Group: BASE           

      Encroachment: No             

    Station(ft)   Elevation(ft)     Manning's N

--------------- --------------- ---------------

          0.000          10.500        0.410000

         10.500          10.410        0.410000

         25.500          10.440        0.410000

         40.500          10.470        0.410000

         58.500          10.500        0.410000
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==========================================================================================

==== Pipes ===============================================================================

==========================================================================================

         Name: EXFIL PIPES         From Node: MH - NW EXFIL      Length(ft): 100.00         

        Group: BASE                  To Node: MH - SE EXFIL           Count: 2              

                                                          Friction Equation: Automatic

               UPSTREAM       DOWNSTREAM                 Solution Algorithm: Most Restrictive

     Geometry: Circular       Circular                                 Flow: Both

     Span(in): 15.00          15.00                      Entrance Loss Coef: 0.00

     Rise(in): 15.00          15.00                          Exit Loss Coef: 1.00

   Invert(ft): 9.400          9.400                          Bend Loss Coef: 0.00

  Manning's N: 0.013000       0.013000                     Outlet Ctrl Spec: Use dc or tw

 Top Clip(in): 0.000          0.000                         Inlet Ctrl Spec: Use dc

 Bot Clip(in): 0.000          0.000                       Stabilizer Option: None

Upstream FHWA Inlet Edge Description:

Circular Concrete: Square edge w/ headwall

Downstream FHWA Inlet Edge Description:

Circular Concrete: Square edge w/ headwall

----------------------------------------------------------------------------------------------------

         Name: POND-EXFIL          From Node: MH - NW EXFIL      Length(ft): 12.00          

        Group: BASE                  To Node: POND                    Count: 1              

                                                          Friction Equation: Automatic

               UPSTREAM       DOWNSTREAM                 Solution Algorithm: Most Restrictive

     Geometry: Circular       Circular                                 Flow: Both

     Span(in): 15.00          15.00                      Entrance Loss Coef: 0.00

     Rise(in): 15.00          15.00                          Exit Loss Coef: 1.00

   Invert(ft): 9.400          9.400                          Bend Loss Coef: 0.00

  Manning's N: 0.013000       0.013000                     Outlet Ctrl Spec: Use dc or tw

 Top Clip(in): 0.000          0.000                         Inlet Ctrl Spec: Use dc

 Bot Clip(in): 0.000          0.000                       Stabilizer Option: None

Upstream FHWA Inlet Edge Description:

Circular Concrete: Square edge w/ headwall

Downstream FHWA Inlet Edge Description:

Circular Concrete: Square edge w/ headwall

Pipe connecting the pond and the exfiltratration pipes.

----------------------------------------------------------------------------------------------------

         Name: POND-STORMTECH      From Node: POND               Length(ft): 12.00          

        Group: BASE                  To Node: STORMTECH               Count: 1              

                                                          Friction Equation: Automatic

               UPSTREAM       DOWNSTREAM                 Solution Algorithm: Most Restrictive

     Geometry: Circular       Circular                                 Flow: Both

     Span(in): 15.00          15.00                      Entrance Loss Coef: 0.00

     Rise(in): 15.00          15.00                          Exit Loss Coef: 1.00

   Invert(ft): 9.400          9.400                          Bend Loss Coef: 0.00

  Manning's N: 0.013000       0.013000                     Outlet Ctrl Spec: Use dc or tw

 Top Clip(in): 0.000          0.000                         Inlet Ctrl Spec: Use dc

 Bot Clip(in): 0.000          0.000                       Stabilizer Option: None

Upstream FHWA Inlet Edge Description:

Circular Concrete: Square edge w/ headwall

Downstream FHWA Inlet Edge Description:

Circular Concrete: Square edge w/ headwall

Pipe connecting the pond with the underground storage system.
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----------------------------------------------------------------------------------------------------

         Name: STORMTECH-EXFIL     From Node: STORMTECH          Length(ft): 10.00          

        Group: BASE                  To Node: MH - NW EXFIL           Count: 1              

                                                          Friction Equation: Automatic

               UPSTREAM       DOWNSTREAM                 Solution Algorithm: Most Restrictive

     Geometry: Circular       Circular                                 Flow: Both

     Span(in): 15.00          15.00                      Entrance Loss Coef: 0.00

     Rise(in): 15.00          15.00                          Exit Loss Coef: 1.00

   Invert(ft): 9.400          9.400                          Bend Loss Coef: 0.00

  Manning's N: 0.013000       0.013000                     Outlet Ctrl Spec: Use dc or tw

 Top Clip(in): 0.000          0.000                         Inlet Ctrl Spec: Use dc

 Bot Clip(in): 0.000          0.000                       Stabilizer Option: None

Upstream FHWA Inlet Edge Description:

Circular Concrete: Square edge w/ headwall

Downstream FHWA Inlet Edge Description:

Circular Concrete: Square edge w/ headwall

Pipe connecting the Stormtech system with the exfiltration pipes.

==========================================================================================

==== Weirs ===============================================================================

==========================================================================================

         Name: SPILLWAY            From Node: POND           

        Group: BASE                  To Node: SPREADER SWALE 

         Flow: Both                    Count: 1              

         Type: Vertical: Mavis      Geometry: Rectangular    

                    Span(in): 28.00

                    Rise(in): 999.00

                  Invert(ft): 10.660

       Control Elevation(ft): 10.660

                                              TABLE

             Bottom Clip(in): 0.000           

                Top Clip(in): 0.000           

         Weir Discharge Coef: 3.200           

      Orifice Discharge Coef: 0.600           

Concrete control structure in pond

----------------------------------------------------------------------------------------------------

         Name: SPREADER TOB        From Node: SPREADER SWALE 

        Group: BASE                  To Node: OUTFALL        

         Flow: Both                    Count: 1              

         Type: Vertical: Mavis      Geometry: Irregular      

                        XSec: OUTFALL TOB

                  Invert(ft): 10.410

       Control Elevation(ft): 10.410

      Struct Opening Dim(ft): 9999.00

                                              TABLE

             Bottom Clip(ft): 0.000           

                Top Clip(ft): 0.000           

         Weir Discharge Coef: 3.200           

      Orifice Discharge Coef: 0.600           

==========================================================================================

==== Hydrology Simulations ===============================================================

==========================================================================================

         Name: Post 100 y 72 h

     Filename: F:\354-Win Development\354.003 Mattress Firm - 99550 Overseas Hwy, Key Largo, FL\Drainage & SWM\I

      Override Defaults: Yes            

    Storm Duration(hrs): 72.00          

          Rainfall File: Sfwmd72        

    Rainfall Amount(in): 14.00          
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Time(hrs)       Print Inc(min) 

--------------- ---------------

72.000          10.00          

----------------------------------------------------------------------------------------------------

         Name: Post 25 y 72 h 

     Filename: F:\354-Win Development\354.003 Mattress Firm - 99550 Overseas Hwy, Key Largo, FL\Drainage & SWM\I

      Override Defaults: Yes            

    Storm Duration(hrs): 72.00          

          Rainfall File: Sfwmd72        

    Rainfall Amount(in): 12.00          

Time(hrs)       Print Inc(min) 

--------------- ---------------

72.000          10.00          

----------------------------------------------------------------------------------------------------

         Name: Post 5y-1hr    

     Filename: F:\354-Win Development\354.003 Mattress Firm - 99550 Overseas Hwy, Key Largo, FL\Drainage & SWM\I

      Override Defaults: Yes            

    Storm Duration(hrs): 1.00           

          Rainfall File: Flmod          

    Rainfall Amount(in): 3.00           

Time(hrs)       Print Inc(min) 

--------------- ---------------

1.000           5.00           

----------------------------------------------------------------------------------------------------

         Name: Post 5yr-24hr  

     Filename: F:\354-Win Development\354.003 Mattress Firm - 99550 Overseas Hwy, Key Largo, FL\Drainage & SWM\I

      Override Defaults: Yes            

    Storm Duration(hrs): 24.00          

          Rainfall File: Flmod          

    Rainfall Amount(in): 6.00           

Time(hrs)       Print Inc(min) 

--------------- ---------------

24.000          5.00           

==========================================================================================

==== Routing Simulations =================================================================

==========================================================================================

         Name: Post 100 y 72 h     Hydrology Sim: Post 100 y 72 h

     Filename: F:\354-Win Development\354.003 Mattress Firm - 99550 Overseas Hwy, Key Largo, FL\Drainage & SWM\I

      Execute: No          Restart: No            Patch: No   

  Alternative: No   

        Max Delta Z(ft): 1.00                     Delta Z Factor: 0.00500        

    Time Step Optimizer: 10.000         

        Start Time(hrs): 0.000                     End Time(hrs): 72.00          

     Min Calc Time(sec): 0.5000               Max Calc Time(sec): 60.0000        

        Boundary Stages:                          Boundary Flows:                

Time(hrs)       Print Inc(min) 

--------------- ---------------

72.000          15.000         

Group           Run  

--------------- -----

BASE            Yes  

----------------------------------------------------------------------------------------------------

         Name: Post 25 y 72 h      Hydrology Sim: Post 25 y 72 h 
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     Filename: F:\354-Win Development\354.003 Mattress Firm - 99550 Overseas Hwy, Key Largo, FL\Drainage & SWM\I

      Execute: Yes         Restart: No            Patch: No   

  Alternative: No   

        Max Delta Z(ft): 1.00                     Delta Z Factor: 0.00500        

    Time Step Optimizer: 10.000         

        Start Time(hrs): 0.000                     End Time(hrs): 72.00          

     Min Calc Time(sec): 0.5000               Max Calc Time(sec): 60.0000        

        Boundary Stages:                          Boundary Flows:                

Time(hrs)       Print Inc(min) 

--------------- ---------------

72.000          15.000         

Group           Run  

--------------- -----

BASE            Yes  

----------------------------------------------------------------------------------------------------

         Name: Post 5y 1hr         Hydrology Sim: Post 5y-1hr    

     Filename: F:\354-Win Development\354.003 Mattress Firm - 99550 Overseas Hwy, Key Largo, FL\Drainage & SWM\I

      Execute: No          Restart: No            Patch: No   

  Alternative: No   

        Max Delta Z(ft): 1.00                     Delta Z Factor: 0.00500        

    Time Step Optimizer: 10.000         

        Start Time(hrs): 0.000                     End Time(hrs): 1.00           

     Min Calc Time(sec): 0.5000               Max Calc Time(sec): 60.0000        

        Boundary Stages:                          Boundary Flows:                

Time(hrs)       Print Inc(min) 

--------------- ---------------

999.000         15.000         

Group           Run  

--------------- -----

BASE            Yes  

----------------------------------------------------------------------------------------------------

         Name: Post 5yr-24hr       Hydrology Sim: Post 5yr-24hr  

     Filename: F:\354-Win Development\354.003 Mattress Firm - 99550 Overseas Hwy, Key Largo, FL\Drainage & SWM\I

      Execute: No          Restart: No            Patch: No   

  Alternative: No   

        Max Delta Z(ft): 1.00                     Delta Z Factor: 0.00500        

    Time Step Optimizer: 10.000         

        Start Time(hrs): 0.000                     End Time(hrs): 24.00          

     Min Calc Time(sec): 0.5000               Max Calc Time(sec): 60.0000        

        Boundary Stages:                          Boundary Flows:                

Time(hrs)       Print Inc(min) 

--------------- ---------------

999.000         15.000         

Group           Run  

--------------- -----

BASE            Yes  
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1.0 SUMMARY 
 
A brief summary of pertinent findings, conclusions and recommendations are presented below. This 
information should not be utilized in design or construction without reading the report in its entirety 
and paying particular attention to the recommendations presented in the text and Appendix. 
 
1.1 GENERAL 
 

Four (4) soil test borings (B-2, B-3, A-1, and A-2) were drilled at the subject site during this 
exploration.  Generally, the borings encountered a surface veneer of medium-dense to very 
dense sandy lime rock.  Planned boring locations B-1 and B-4 were not accessible due to site 
conditions that include a septic tank, low overhead power lines, and low-hanging trees. 

 
1.2 GROUNDWATER CONTROL 
 

Depths to groundwater in the proposed building pad area of the site was approximately 5.5 
feet below the existing ground surface.  We recommend site grades be left as high as 
practical to reduce groundwater control problems during construction.  
 

1.3 FOUNDATIONS 
 

Based on the information available, assumed loading and subsurface findings, we recommend 
the proposed structure be supported on a deep foundation system, specifically, 16-inch 
diameter auger-cast piles with a tip depth of 20 feet below current existing grade.  A deep 
foundation system is recommended because of the scour potential and the high wind loads 
that the structure must be designed to resist.  The auger-cast piles can be sized for allowable 
compressive and tensile capacities of 20 tons and 10 tons, respectively.   

 
1.4 MISCELLANEOUS  
 

Pavements:  Based on an estimated traffic loading and design life and the estimated soil 
subgrade strength based published data and on our experience with similar soils, the 
following pavement sections are recommended: 
o Light-Duty Pavements:  Asphalt pavement section of 1 inch of surface course, 2 

inches of binder, underlain by 6 inches of graded aggregate base. 
o Heavy-duty Pavements:  Asphalt pavement section of 2 inches of surface course, 2 

inches of binder, underlain by 8 inches of graded aggregate base.  As an option, 8 inches 
of concrete paving can be used, and is recommended in areas where dumpster, truck 
braking or sharp turning radius exist.  
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2.0 INTRODUCTION 
 
2.1 PROJECT INFORMATION 
 

Our understanding of this project is based on discussions with Apex Companies, LLC, 
review of the provided site plan, a site reconnaissance during boring layout, and our 
experience with similar projects. 
 
The project site is located at 99550 Overseas Highway in Key Largo, Florida. 
 
The proposed construction will consist of construction of a new Mattress Firm retail facility 
of approximately 4,000 square feet in area.  The existing parking lot will also be rehabilitated 
and provide parking for twelve vehicles at the northeast side of the property. 
 
No design information was provided; however, for purposes of developing the 
recommendations contained in this report we have assumed that column loads will not 
exceed 100 kips.  We have also assumed that finished site grades will be near existing grades.  
We have not been provided any traffic loading, but have assumed that the planned pavements 
will be restricted to automobile traffic (1,000 vehicles daily) in light duty areas, with only 
the occasional delivery or garbage truck (i.e. less than one truck per day, including 18-wheel 
tractor trailers).  If these assumptions are incorrect, please contact us immediately as the 
conclusions and recommendations may require revision. 

 
2.2 SCOPE OF WORK 
 

Apex Companies, LLC engaged NOVA to provide geotechnical engineering consulting 
services for the proposed Mattress Firm site.  This report briefly discusses our understanding 
of the project, describes our exploratory procedures and presents our findings, conclusions, 
and recommendations. 
 
The primary objective of this study was to perform a geotechnical exploration within the area 
of the proposed construction and to assess these findings as they relate to geotechnical 
aspects of the planned site development.  The authorized geotechnical engineering services 
included a site reconnaissance, a soil test boring and sampling program, engineering 
evaluation of the field data, and the preparation of this report.  
 
The services were performed substantially as outlined in our proposal number 01-10-15042, 
dated February 20, 2015, and in general accordance with industry standards.  Due to site 
conditions, two Standard Penetration Tests (SPT) could not be performed.  Upon arrival at 
the site, it was determined overhanging tree limbs, low overhead power lines, and an existing 
underground septic tank would prevent safe access to proposed boring locations B-1 and B-
4.   
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As authorized per the above referenced proposal, the completed geotechnical report was to 
include the following: 
♦ A description of the site, fieldwork, soil testing and general soil conditions encountered, 

as well as a Boring Location Plan, and individual Boring Records. 
♦ Site preparation considerations that include geotechnical discussions regarding site 

stripping and subgrade preparation, and engineered fill/backfill placement. 
♦ Foundation system recommendations for the proposed building, including allowable 

foundation capacity, recommended bearing depth(s), and installation considerations. 
♦ Pavement design considerations for the proposed parking and drive areas associated 

with this project. 
♦ Recommended quality control measures (i.e. sampling, testing, and inspection 

requirements) for site grading and foundation construction. 
 
The assessment of the presence of wetlands, floodplains, or water classified as State Waters 
of Florida was beyond the scope of this study.  Additionally, the assessment of site 
environmental conditions, including the detection of pollutants in the soil, rock, or 
groundwater at the site was also beyond the scope of this geotechnical study.  If desired by 
the client, NOVA can provide these services.   
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3.0 SITE DESCRIPTION 
 
3.1 GENERAL 
 

The site is bounded by Starbucks to the northeast, Burger King to the southwest, Highway 
US-1 (Overseas Highway) to the southeast, and wooded areas (possibly residential) to the 
northwest.   
 
A site topographic plan has not been provided.  Based on visual estimates, site topography 
appears to be relatively flat.  The site is wooded at the southwest portion of the lot and the 
parking lot is paved with gravel.  NOVA has not delineated wetlands for this project. 
 
Currently, the site is developed and includes two existing single-story structures.  The 
structures are currently occupied.  Based on a limited visual assessment of the structures, no 
distress or other evidence was noted that would indicate foundation related support problems.  
However, we note that the type, bearing design and design loading of foundations for these 
structures are unknown. We understand that both structures will be razed as part of 
development of this project. 

 
3.2 GEOLOGY / HYDROLOGY 
 
3.2.1 Site and Area Geology 
 

The site is located in the southern zone of the Atlantic Coastal Ridge.  The geology is 
characterized by the near surface Miami Limestone formation, which overlies the deeper Fort 
Thompson Formation. 
 
The Miami Limestone (formally the Miami Oolite), occurs at or near the surface in 
southeastern peninsular Florida from Palm Beach County to Miami-Dade and Monroe 
Counties.  It forms the Atlantic Coastal Ridge and extends beneath the Everglades where it is 
commonly covered by thin organic and freshwater sediments.   
 
The Miami Limestone consists of two (2) facies; an oolitic facies and a bryozoan facies.  The 
oolitis facies consists of white to orange- gray, poorly to moderately indurated, sandy oolitic 
limestone with scattered concentrations of fossils.  The bryozoan facies consists of white to 
orange-gray, poorly to moderately indurated, sandy fossiliferous limestone.  Beds of quartz 
sand are also present as unindurated sediments and unindurated limey sandstone.  Fossils 
present include mollusks, bryozoans, and corals.  Molds and casts of the fossils are common.  
The highly porous and permeable Miami Limestone forms much of the Biscayne Aquifer of 
the surficial aquifer system. 
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3.2.2 Groundwater  

 
Groundwater typically occurs as an unconfined aquifer condition.  Recharge is provided by 
the infiltration of rainfall and surface water through the soil overburden and porous 
limestone.  More permeable zones in the soil matrix can affect groundwater conditions.  The 
groundwater table is expected to correlate closely with sea levels given the close proximity 
to open waters.    The groundwater level was found to be generally 5.5 feet below existing 
grades.  
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4.0 FIELD AND LABORATORY PROCEDURES 
 
4.1 FIELD EXPLORATION  
 

Boring locations were established in the field by NOVA personnel using the provided site 
plan, and estimating/taping distances and angles from site landmarks.  Underground utility 
related adjustments of the boring locations were made at the time of the field exploration.  
Consequently, referenced boring locations are approximate.  If increased accuracy is desired 
by the client, NOVA recommends that the boring locations and elevations be surveyed. 
 
Our field exploration was conducted on March 10, 2015 and included the following: 
• Two (2) soil test borings (B-2 and B-3), each drilled to a depth of 20 feet below the 

existing ground surface in the proposed building pad area.   
• Two (2) auger only borings (A-1 and A-2), each drilled to a depth of 6 feet below the 

existing ground surface in the proposed parking lot area. 
• Two (2) proposed soil test borings (B-1 and B-4) could not be accessed due to existing 

site conditions. 
 

All drilling and sampling operations were performed in general accordance with ASTM 
designations. 
 
Test Boring Records in the Appendix show the standard penetration test (SPT) resistances, 
or “N- values”, and present the soil conditions encountered in the borings.  These records 
represent our interpretation of the subsurface conditions based on the field exploration data, 
visual examination of the split-barrel samples, and generally accepted geotechnical 
engineering practices.  The stratification lines and depth designations represent approximate 
boundaries between various subsurface strata.  Actual transitions between materials may be 
gradual. 
 
The groundwater levels reported on the Test Boring Records represent measurements made 
at the completion of the soil test borings.  The soil test borings were subsequently backfilled 
with the soil cuttings. 

 
4.2 LABORATORY TESTING  
 

Split-barrel samples were returned to our testing laboratory, where they were classified using 
visual/manual methods in accordance with the Unified Soil Classification System (USCS) 
and ASTM designations.  The descriptions presented in the boring logs should be considered 
approximate.  Further laboratory testing was beyond the scope of this exploration. 
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5.0 SUBSURFACE CONDITIONS 
 
5.1 SOIL CONDITIONS 
 

The following paragraphs provide generalized descriptions of the subsurface profiles and soil 
conditions encountered by the borings conducted during this study.  The Test Boring Records 
in the Appendix should be reviewed to provide more detailed descriptions of the subsurface 
conditions encountered at each boring location.  Conditions may vary at other locations and 
times. 

 
5.1.1 Surface Materials 
 

Sand and limestone: Generally light brown sand and limestone was encountered throughout 
the tested areas.  The material extended to the termination depth of the borings, 20 feet below 
the existing grade.   
 
The material was generally medium-dense to very dense in relative density with “N” values 
ranging from 15 to 100+ blows per foot (bpf).  Areas of medium dense to very dense sandy 
limestone were encountered to the termination depth of 20 feet below existing grade in all 
borings.   
  

5.2 GROUNDWATER CONDITIONS 
 
Groundwater was observed at depths ranging of approximately 5½ below the existing ground 
surface at the time of drilling.  The following table depicts the locations and depths where 
groundwater was encountered during this study:  

 
BORING APPROX. DEPTH  (ft) 

B-2 5’-5” 
B-3 5’-5” 
A-1 N/A  
A-2 N/A  

 
Groundwater levels vary with changes in season and rainfall, construction activity, surface 
water runoff and other site-specific factors, such as tidal influences.  In addition, groundwater 
levels in developed areas can be influenced by leaks from underground water and sewer lines. 
 
In addition, groundwater levels in developed areas can be influenced by leaks from 
underground water and sewer lines. 
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6.0 CONCLUSIONS AND RECOMMENDATIONS 
 
The following conclusions and recommendations are based on our understanding of the proposed 
construction, site observations, our evaluation and interpretation of the field data obtained during 
this exploration, our experience with similar subsurface conditions, and generally accepted 
geotechnical engineering principles and practices. 
 
Subsurface conditions in unexplored locations or at other times may vary from those encountered at 
specific boring locations.  If such variations are noted during construction, or if project development 
plans are changed, we request the opportunity to review the changes and amend our 
recommendations, if necessary. 
 
As previously noted, boring locations were established by estimating distances and angles from site 
landmarks.  Ground surface elevations were not determined.  If increased accuracy is desired by the 
client, we recommend that the boring locations and elevations be surveyed.  
 
6.1 SITE GRADING 
 
6.1.1 Site Preparation 
 

General:  Prior to proceeding with construction, all slabs, foundations, pavements, 
vegetation, root systems, topsoil, and other deleterious non-soil materials should be stripped 
from proposed construction areas.  Clean topsoil may be stockpiled and subsequently re-used 
in landscaped areas.  Debris-laden materials should be excavated, transported, and disposed 
off-site in accordance with appropriate solid waste rules and regulations.  Existing 
underground utilities were noted at the site.  All existing utility locations should be reviewed 
to assess their impact on the proposed construction and relocated/grouted in-place as 
appropriate. 

 
After clearing and stripping, areas which are at grade or will receive fill should be carefully 
evaluated by a NOVA geotechnical engineer.  The engineer will require proof rolling of the 
subgrade with multiple passes of a 20 to 30 ton loaded truck or other pneumatic-tired vehicle 
of similar size and weight.  The purpose of the proof-rolling is to locate soft, weak, or 
excessively wet fill or residual soils present at the time of construction.  Any unstable 
materials observed during the evaluation and proof-rolling operations should be undercut and 
replaced with structural fill or stabilized in-place by scarifying and re-densifying. 

 
6.1.2 Fill Placement 
 

Soil:  Fill materials should be low plasticity soil (Plasticity Index less than 30), free of non-
soil materials and rock fragments larger than 3 inches in any one dimension.  Based on visual 
examination, the existing soils appear suitable for re-use as structural fill.  Prior to 
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construction, bulk samples of the proposed fill materials should be laboratory-tested to 
confirm their suitability.   
 
Organic and/or debris laden material is not suitable for re-use as structural fill.  Topsoil, 
mulch and similar organic materials can be wasted in architectural areas.  Debris-laden 
materials should be excavated, transported and disposed of off-site in accordance with 
appropriate solid waste rules and regulations.   
 
Fill should be placed in thin, horizontal loose lifts (maximum 8-inch) and compacted to at 
least 95 percent of the modified Proctor maximum dry density (ASTM D 1557).  This is 
recommended within five (5) feet of all structural areas of the site.  The upper 8 inches of 
soil beneath pavements and slabs-on-grade should be compacted to at least 98 percent of 
the modified Proctor.  In confined areas, such as utility trenches or behind retaining walls, 
portable compaction equipment and thinner fill lifts (3 to 4 inches) may be necessary.   
 
Fill placement within landscape or other non-structural areas of the site should be placed 
and compacted to a minimum 92 percent of the soil’s maximum dry density as determined 
by ASTM D 1557. 
 
Fill materials used in structural areas should have a target maximum dry density of at least 
95 pounds per cubic foot (pcf).  If lighter weight fill materials are used, the NOVA 
geotechnical engineer should be consulted to assess the impact on design 
recommendations. 

 
Soil moisture content should be maintained within 3 percent of the optimum moisture 
content.  We recommend that the grading contractor have equipment on site during 
earthwork for both drying and wetting fill soils.  Moisture control may be difficult during 
rainy weather.  Soils excavated from below the groundwater table will likely require 
significant efforts to achieve acceptable moisture contents prior to re-use as fill. 
 
All filling operations should be observed by a NOVA soils technician who can confirm 
suitability of material used, and uniformity and appropriateness of compaction efforts.  
He/she can also document compliance with the specifications by performing field density 
tests nuclear testing methods (ASTM D 2922).  One test per 400 cubic yards and every 12 
inches of placed fill is recommended, with test locations well distributed throughout the 
fill mass.  When filling in small areas, at least one test per day per area should be performed. 
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6.2 GROUNDWATER CONTROL 
 
6.2.1 General 
 

Groundwater was encountered at the site.  Depending on the area of the site under 
consideration, groundwater levels have differing implications for design and construction.  
Ineffective temporary dewatering or sequencing will necessitate additional subgrade 
remediation.   
 
Stabilized groundwater was encountered at depths of approximately 5.5 feet below the 
existing ground surface.  Depending on the amount/depth of new fill placement, if any, 
temporary dewatering may be required during construction, especially for any below grade 
structures or utilities.  Raising site grades as much as practical will reduce the extent of 
dewatering systems, as well as require less remedial stabilization of the exposed subgrade.  
The impact of dewatering on adjacent streets, utilities and buildings should also be 
considered. 

 
As previously noted, groundwater levels are subject to seasonal, climatic, and other 
variations (such as tidal fluctuations) and may be different at other times and locations.  In 
addition, the geotechnical study was performed during a period of isolated rainfall.  The 
extent and nature of any dewatering required during construction will be dependent on the 
actual groundwater conditions prevalent at the time of construction and the effectiveness of 
construction drainage to prevent run-off into open excavations. 

 
6.2.2 Temporary Dewatering 
 

Design of a temporary dewatering system is usually the responsibility of the contractor.  
However, based on our experience with similar conditions, we believe a conventional 
construction dewatering system of trenches, sumps, and pumps should be possible to control 
both groundwater and rainfall runoff during construction. 
 
At the time of construction, groundwater must be lowered and continuously maintained at 
a minimum depth of about two (2) to three (3) feet below the working elevation to permit 
subgrade preparation and construction.  As stated previously, the contractor should assume 
responsibility for the specific means and methods that temporary dewatering will be 
accomplished, based on the conditions at the time of construction.  Failure to effectively 
dewater can impair and delay construction. 
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6.3 FOUNDATIONS 
 
6.3.1 General 

 
Final column loads were not available at the time of issuance of this report.  However, based 
upon previous experience with similar structures, we estimate that compressive column loads 
will be less than 100 kips.     
 
Uplift loads and lateral loading of the building foundations will also occur; however, actual 
tension and shear loads have not yet been determined.  We recommend that the structural 
engineer assess the anticipated lateral and tensile loads on the structure to determine if the 
capacities provided herein are adequate. 

 
6.3.2 Deep Foundations 
 

Due to wind and storm surge loading, a deep foundation system will be required to support 
the proposed building.  Several deep foundation systems are technically feasible for support 
of the building. However, based on our experience with similar subsurface conditions, we 
believe an augered cast-in-place pile system will likely be the most economical deep 
foundation system.  Consequently, we have limited our discussion to this foundation type.  If 
preliminary pricing by the contractor indicates other deep foundation systems are 
competitive, we can provide design and construction criteria for these alternatives.  
 
Pile Design Criteria: We recommend 16-inch diameter auger-cast piles designed for a 20-
ton compressive capacity be utilized for support.  Please note that the pile capacity 
recommendations are an estimate based on our experience with similar subsurface 
conditions.  If higher pile capacities are required then it is likely that higher compressive 
capacity can be achieved, but a compressive pile load test would be required to confirm such 
per the local building code. 
 
A minimum pile spacing of 3 pile diameters (center-to-center) is recommended.  We also 
recommend a minimum embedment length of 20 feet, measured from the existing site grades 
to the pile tips.   
 
The lateral capacity of a deep foundation is a function of the foundation’s diameter, length, 
rigidity, and the soil’s ability to resist deformation.  Commonly accepted methods of lateral 
pile analysis utilize a “Coefficient of Lateral Subgrade Reaction (“KH”). At this site, the 
lateral resistance will be provided by both residual soils and fill materials, with the resulting 
“KH” value likely varying between column locations.  For 16-inch diameter auger-cast piles 
at this site, we suggest a lateral design capacity of three (3) tons for anticipated maximum 
horizontal deflections of ¼ -inch, or less.  Higher lateral capacities may be available, but 
require a lateral load capacity test. 
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As an alternative approach, the lateral load capacity can be provided through the use of 
battered piles. The magnitude of lateral capacity is determined based on statics and is 
dependent on the pile capacity and degree of batter.  It has been our experience that a batter 
of 1(H):6(V), or less, allows the contractors to use their typical equipment and usually does 
not incur a substantial surcharge. 
 
Uplift or tensile capacities of the recommended foundation system should be limited to ten 
(10) tons, assuming adequate foundation reinforcement for the individual foundation 
members.  If a greater capacity is needed, then a load test is recommended.  Additionally, the 
recommended tensile capacity is based on individual pile members and does not take in to 
account capacity reductions because of group effects.  Group effects were not considered 
given the relatively light loads assumed for the structure.  If this assumption is incorrect, 
please advise us immediately so the loading can be re-evaluated. 

 
Pile Installation Procedures: During installation, the auger should be advanced to the 
recommended depths noted above.  The auger should initially be raised approximately 1 foot 
off the bottom of the hole as the grouting operation begins.  After a minimum of 5 feet of 
grout “head” is built up, the auger should be redrilled to the bottom of the hole.   The auger 
should then be retrieved in a smooth, continuous operation until the hole is filled with grout. 
 
The pile leads should be marked at 1 foot intervals so that the auger tip depth can easily be 
determined from the ground level.  Auger flights should be continuous and have a nominal 
outside diameter of 16 inches.  A cork should be provided at the point of discharge for 
protection of the hollow shaft during pile installation.  The bit should be a bottom discharge 
bit or should discharge at a point below the auger cutting teeth.  Excessively worn augers and 
cutting teeth should be replaced. 
 
Our experience indicates the integrity of auger-cast piles is highly dependent on appropriate 
installation methods and techniques.  Several important criteria, which should be closely 
monitored during construction, include: 

• The minimum required pump strokes per linear foot of pile, determined by 
pump calibration and local experience, should be maintained during pile 
installation.  Given the porous nature of the underlying limestone, a target grout 
factor (volume of actual grout placed divided by the theoretical volume of the 
augered hole) should be 130% or greater. 

• Grout pressure during pumping should be maintained between 75 and 300 psi. 
• The auger should not jump upward during withdrawal. 
• The grouting process should not be interrupted. 

 
If a question arises about these or other pile installation procedures, the auger retrieval should 
be suspended and the hole re-drilled at least 5 feet below the point in question. 
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Auger cast piles will require attention to assure that recently placed pile grout is not damaged 
by adjacent pile installation.  A minimum spacing of at least 6 pile diameters, or as required 
by the building code, should be maintained between piles installed on the same day. 

 
Probe Piles and Load Test: Based on the recommended allowable loads, no probe piles or 
load test should be required per the building code.  If higher capacities are required, please 
contact us so that a re-evaluation of this criteria can be performed. 

 
6.4 SLABS-ON-GRADE 
 

Slabs-on-grade may be adequately supported on the subgrade conditions anticipated at this 
site, subject to the recommendations in this report.  Slabs-on-grade should be jointed around 
columns and along walls to reduce cracking due to differential movement.  A 6-inch layer of 
crushed stone or clean sand may be placed beneath the building slabs to reduce non-uniform 
support conditions.   
 
Assuming finish site grades are near or above current elevations, an underdrain system is not 
necessary beneath the slabs, but an impermeable vapor barrier is recommended beneath 
finished spaces to reduce dampness. 
 
Once grading within the building footprint is completed, the subgrade is usually exposed 
to adverse construction activities and weather conditions during the period of sub-slab 
utility installation.  The subgrade should be well-drained to prevent the accumulation of 
water.  If the exposed subgrade becomes saturated, the geotechnical engineer should be 
consulted. 
 
After utilities have been installed and backfilled, a final subgrade evaluation should be 
performed by the geotechnical engineer immediately prior to slab-on-grade placement.  If 
practical, proofrolling may be used to redensify the surface and to detect any soil that has 
become excessively wet or otherwise loosened.  

 
6.5 PAVEMENTS  
 

Based on an estimated traffic loading and design life, the estimated soil subgrade strength 
based published data and on our experience with similar soils, the following pavement 
sections are recommended: 
• Light-Duty Pavements:  Asphalt pavement section of 1 inch of surface course, 2 

inches of binder, underlain by 6 inches of graded aggregate base. 
• Heavy-duty Pavements:  Asphalt pavement section of 2 inches of surface course, 2 

inches of binder, underlain by 8 inches of graded aggregate base.  As an option, 8 inches 
of concrete paving can be used, and is recommended in areas where dumpster, truck 
braking or sharp turning radius exist. 
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We recommend a minimum compaction of 98 percent of the maximum dry density for the 
crushed stone material as determined by the modified Proctor compaction test (ASTM D 
1557). The crushed stone should conform to applicable sections of the Florida Department 
of Transportation Standard Specifications for Road and Bridge Construction, latest edition.  
All asphalt and concrete material and paving operations should meet applicable 
specifications of the Florida Department of Transportation.  A NOVA technician should 
observe placement and perform density testing of the base course material and asphalt. 
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7.0 CONSTRUCTION OBSERVATIONS 
 
7.1 DEEP FOUNDATIONS 
 

Installation of production piles should be monitored on a full time basis by a NOVA 
representative.  Detailed records should be maintained by the geotechnical engineer who will 
confirm pile size, location, installed lengths, grout heads, grout pressures, tip elevation and 
rate of penetration.  Actual grout volumes vs. the theoretical hole volume should be recorded 
as well as the ease of placement of reinforcing steel.  These are significant indicators of the 
quality of pile installation, and the NOVA representative should monitor and record such for 
each pile installed. 
 
If a pile(s) encounters refusal at a depth which appears to be inconsistent with the borings, 
probe piles or other nearby production piles, it may be necessary to replace the pile or reduce 
its capacity.  Additionally, if the grout volume is appreciably less than 130% of the theoretical 
pile volume or the finished grout at a pile’s top drops more than three (3) feet after installation 
is complete, the geotechnical engineer should be contacted for guidance.  Such should be 
assessed on a case-by-case basis. 

 
7.2 SUBGRADE 
 

Once site grading is completed, the subgrade may be exposed to adverse construction 
activities and weather conditions. The subgrade should be well-drained to prevent the 
accumulation of water.  If the exposed subgrade becomes saturated, the NOVA geotechnical 
engineer should be consulted. 
 
A final subgrade evaluation should be performed by the NOVA geotechnical engineer 
immediately prior to pavements or slab-on-grade placement.  If practical, proof rolling may 
be used to re-densify the surface and to detect any soil, which has become excessively wet 
or otherwise loosened. 
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KEY TO SYMBOLS AND CLASSIFICATIONS 
 
 

DRILLING SYMBOLS 
 

 Split Spoon Sample 

 Undisturbed Sample (UD) 

 Standard Penetration Resistance (ASTM D1586‐67) 

 Water Table at least 24 Hours after Drilling 

 Water Table 1 Hour or less after Drilling 

100/2” Number of Blows (100) to Drive the Spoon a Number of Inches (2) 

NX, NQ Core Barrel Sizes: 2⅛‐ and 2‐Inch Diameter Rock Core, Respectively 

REC Percentage of Rock Core Recovered 

RQD Rock Quality Designation – Percentage of Recovered Core Segments 4 or more Inches Long 

 Loss of Drilling Water 

MC Moisture Content Test Performed 
 
 

CORRELATION OF PENETRATION RESISTANCE WITH RELATIVE DENSITY AND CONSISTENCY 
 

 Number of Blows, “N” Approximate Relative Density 

SANDS 

0 – 4 Very Loose 
5 – 10 Loose 

11 – 30 Medium Dense 
31 – 50 Dense 
Over 50 Very Dense 

   
 Number of Blows, “N” Approximate Consistency 

SILTS 
and 

CLAYS 

0 – 2 Very Soft 
3 – 4 Soft 
5 – 8 Firm 

9 – 15 Stiff 
16 – 30 Very Stiff 
31 – 50 Hard 
Over 50 Very Hard 

 
 

DRILLING PROCEDURES 
 

Soil sampling and standard penetration testing performed in accordance with ASTM D1586‐67. The standard 
penetration resistance is the number of blows of a 140 pound hammer falling 30 inches to drive a 2‐inch O.D., 1⅖‐
inch I.D. split spoon sampler one foot. Core drilling performed in accordance with ASTM D2113‐62T. The 
undisturbed sampling procedure is described by ASTM D1587‐67. Soil and rock samples will be discarded 60 days 
after the date of the final report unless otherwise directed. 
 
 



 

 
 

SOIL CLASSIFICATION CHART 
 
 

COARSE GRAINED 
SOILS 

GRAVELS Clean Gravel 
less than 5% fines 

GW Well graded gravel 
GP Poorly graded gravel 

Gravels with Fines 
more than 12% fines 

GM Silty gravel 
GC Clayey gravel 

SANDS Clean Sand 
less than 5% fines 

SW Well graded sand 
SP Poorly graded sand 

Sands with Fines 
more than 12% fines 

SM Silty sand 
SC Clayey sand 

FINE GRAINED 
SOILS 

SILTS AND CLAYS 
Liquid Limit 
less than 50 

Inorganic 
CL Lean clay 
ML Silt 

Organic OL Organic clay and silt 
SILTS AND CLAYS 

Liquid Limit 
50 or more 

Inorganic 
CH Fat clay 
MH Elastic silt 

Organic OH Organic clay and silt 
HIGHLY ORGANIC 

SOILS 
 Organic matter, dark 

color, organic odor 
PT Peat 

 
 

PARTICLE SIZE IDENTIFICATION 
 

GRAVELS Coarse ¾ inch to 3 inches 
Fine No. 4 to ¾ inch 

   
SANDS Coarse No. 10 to No. 4 

Medium No. 40 to No. 10 
Fine No. 200 to No. 40 

   
SILTS AND CLAYS  Passing No. 200 
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DRILLER: J&R Precision Drilling, Inc. LOGGED BY: JA

DRILLING METHOD: Auger DATE: Mar 10, 2015
DEPTH TO - WATER> INITIAL: N/A AFTER 24 HOURS: N/A CAVING> N/A

Equipment: CME 55 with auger
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APPENDIX C 
QUALIFICATIONS OF CONCLUSIONS 

 
 

 
 
 
 
 
 

 



 

QUALIFICATIONS OF RECOMMENDATIONS 
 
The findings, conclusions and recommendations presented in this report represent our professional 
opinions concerning subsurface conditions at the site. The opinions presented are relative to the 
dates of our site work and should not be relied on to represent conditions at later dates or at 
locations not explored. The opinions included herein are based on information provided to us, the 
data obtained at specific locations during the study and our past experience. If additional 
information becomes available that might impact our geotechnical opinions, it will be necessary 
for NOVA to review the information, reassess the potential concerns, and re-evaluate our 
conclusions and recommendations. 
 
Regardless of the thoroughness of a geotechnical exploration, there is the possibility that 
conditions between borings will differ from those encountered at specific boring locations, that 
conditions are not as anticipated by the designers and/or the contractors, or that either natural 
events or the construction process have altered the subsurface conditions. These variations are an 
inherent risk associated with subsurface conditions in this region and the approximate methods 
used to obtain the data. These variations may not be apparent until construction.  
 
The professional opinions presented in this geotechnical report are not final. Field observations and 
foundation installation monitoring by the geotechnical engineer, as well as soil density testing and 
other quality assurance functions associated with site earthwork and foundation construction, are an 
extension of this report. Therefore, NOVA should be retained by the owner to observe all earthwork 
and foundation construction to document that the conditions anticipated in this study actually exist, 
and to finalize or amend our conclusions and recommendations. NOVA is not responsible or liable 
for the conclusions and recommendations presented in this report if NOVA does not perform these 
observation and testing services.  
 
This report is intended for the sole use of Apex Companies, LLC only.  The scope of work performed 
during this study was developed for purposes specifically intended by Apex Companies, LLC and 
may not satisfy other users’ requirements.  Use of this report or the findings, conclusions or 
recommendations by others will be at the sole risk of the user.  NOVA is not responsible or liable 
for the interpretation by others of the data in this report, nor their conclusions, recommendations or 
opinions. 
 
Our professional services have been performed, our findings obtained, our conclusions derived 
and our recommendations prepared in accordance with generally accepted geotechnical 
engineering principles and practices in the State of Florida.  This warranty is in lieu of all other 
statements or warranties, either expressed or implied. 
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