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B. Hours of usage:  Designs shall be based on the following hours of usage 

Area of Lighting Annual Usage Hours 25 year Usage Hours 

All Venues 650 16,250 

C. Color:  The lighting system shall have a minimum color temperature of 5700K and a CRI of 65+. 

D. Mounting Heights:   To ensure proper aiming angles for reduced glare and to provide better 
playability, minimum mounting heights shall be as described below.  Higher mounting heights may 
be required based on photometric report and ability to ensure the top of the field angle is a minimum 
of 10 degrees below horizontal. 

Field Pole Designation Pole Height 

Soccer S1-S4 70' 

Pickleball T2, P1 50' 

Tennis T1-T4 50' 

Racquetball P1 50' 

Basketball P2-P3 50' 

1.3 ENVIRONMENTAL LIGHT CONTROL 

A. Light Control Luminaires: All luminaires shall utilize spill light and glare control devices including, but 
not limited to, internal shields, louvers and external shields. No symmetrical beam patterns are 
accepted. 

B. Glare Control: Maximum candela at a distance of 125’ should be better than that of a comparable HID 
design. These values are defined for the sports field listed below. Environmental glare impact scans 
must be submitted showing the maximum candela from the field edge 

Typical Field Type Maximum Candela at 125’ 

Soccer <136 candela 

C. The first page of a photometric report for all luminaire types proposed showing horizontal and vertical 
axial candle power shall be provided to demonstrate the capability of achieving the specified 
performance. Reports shall be certified by a qualified independent testing laboratory with a minimum 
of five years experience or by a manufacturer’s laboratory with a current accreditation under the 
National Voluntary Laboratory Accreditation Program for Energy Efficient Lighting Products. A 
summary of the horizontal and vertical aiming angles for each luminaire shall be included with the 
photometric report. 

D. Upper Beam Definition 

Fixtures shall not exceed the candlepower at the specified degrees above the center of the beam in 
the vertical plane as specified in the following table. 
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NEMA Classification of 
Vertical Beam 

Candela Degrees Above the Center of the 
Beam in the Vertical Plane 

4 10,000 15.00 degrees 

This mounting height increase will be calculated by referencing the fixture photometric report and 
determining the angle above vertical that the fixture achieves a candela reading less than or equal to 
10,000 candela. Pole heights will be increased 3.33’ for every one degree above 15.0 degrees 
needed to achieve a candela reading of 10,000. For example: If 10,000 candela is achieved at 19.5 
degrees above vertical, a minimum mounting height of 85’ (4.5 degrees x 3.33’) would be required for 
the poles. 

1.4 LIFE-CYCLE COSTS 

A. Manufacturer shall submit a 25-year life cycle cost calculation as outlined in the required submittal 
information. 

B. Preventative and Spot Maintenance: Manufacturer shall provide all preventative and spot 
maintenance, including parts and labor for 25 years from the date of equipment shipment. Individual 
outages shall be repaired when the usage of any field is materially impacted. Owner agrees to check 
fuses in the event of a luminaire outage. 

PART 2 – PRODUCT 

2.1 SPORTS LIGHTING SYSTEM CONSTRUCTION 

A. Manufacturing Requirements: All components shall be designed and manufactured as a system. All 
luminaires, wire harnesses, drivers and other enclosures shall be factory assembled, aimed, wired 
and tested. 

B. Fixtures are to be labeled individually for ease of installation and identification for warranty 
purposes 

C. Durability: All exposed components shall be constructed of corrosion resistant material and/or 
coated to help prevent corrosion. All exposed carbon steel shall be hot dip galvanized per ASTM 
A123. All exposed aluminum shall be powder coated with high performance polyester or anodized. 
All exterior reflective inserts shall be anodized, coated, and protected from direct environmental 
exposure to prevent reflective degradation or corrosion. All exposed hardware and fasteners shall be 
stainless steel of 18-8 grade or better, passivated and coated with aluminum-based thermosetting 
epoxy resin for protection against corrosion and stress corrosion cracking. Structural fasteners may 
be carbon steel and galvanized meeting ASTM A153 and ISO/EN 1461 (for hot dipped galvanizing), 
or ASTM B695 (for mechanical galvanizing). All wiring shall be enclosed within the cross-arms, pole, 
or electrical components enclosure. 

D. System Description: Lighting system shall consist of the following: 

1. Galvanized steel poles and cross-arm assembly.  Alternate: Concrete pole with a minimum of 
8,000 psi and installed with concrete backfill will be an acceptable alternative provided building 
code, wind speed and foundation designs per specifications are adhered to. 

2. Non-approved pole technology: 

a. Square static cast concrete poles will not be accepted. 

b. Direct bury steel poles which utilize the extended portion of the steel shaft for their 
foundation will not be accepted due to potential for internal and external corrosive reaction 
to the soils and long term performance concerns. 

3. Pre-stressed concrete base embedded in concrete backfill allowed to cure for 12-24 hours before 
pole stress is applied. Alternate may be an anchor bolt foundation designed such that the steel 
pole and any exposed steel portion of the foundation is located a minimum of 18 inches above 
final grade. The concrete for anchor bolt foundations shall be allowed to cure for a minimum of 
28 days before the pole stress is applied unless shorter cure time approved by structural 
engineer of record. 

4. Manufacturer will remote all drivers and supporting electrical equipment in aluminum enclosures 
mounted approximately 10 feet above grade. The enclosures shall be touch-safe and include 
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drivers and fusing with indicator lights on fuses to notify when a fuse is to be replaced for each 
luminaire. Disconnect per circuit for each pole structure will be located in the enclosure. Integral 
driver fixtures will not be accepted. 

5. Manufacturer shall provide surge protection at the pole equal to or greater than 40kA for each line 
to ground (Common Mode) as recommended by IEEE C62.41.2_2002. 

6. Wire harness complete with an abrasion protection sleeve, strain relief and plug-in connections 
for fast, trouble-free installation. 

7. All luminaires, visors, and cross-arm assemblies shall withstand 150 mph winds and maintain 
luminaire aiming alignment. 

8. Control cabinet to provide remote on-off control and monitoring of the lighting system. Cabinet 
shall be constructed of aluminum and be rated NEMA Type 4. Communication method shall be 
provided by manufacturer. Cabinet shall contain custom configured contactor modules for 30, 
60, and 100 amps, labeled to match field diagrams and electrical design. Manual off-on-auto 
selector switches shall be provided. 

9. Lightning Protection: Manufacturer shall provide integrated lightning grounding via concrete 
encased electrode grounding system as defined by NFPA 780 and be UL Listed per UL 96 and 
UL 96A. If grounding is not integrated into the structure, the manufacturer shall supply 
grounding electrodes, copper down conductors, and exothermic weld kits. Electrodes and 
conductors shall be sized as required by NFPA 780. The grounding electrode shall be minimum 
size of 5/8 inch diameter and 8 feet long, with a minimum of 10 feet embedment. Grounding 
electrode shall be connected to the structure by a grounding electrode conductor with a 
minimum size of 2 AWG for poles with 75 feet mounting height or less, and 2/0 AWG for poles 
with more than 75 feet mounting height. 

10. Enhanced corrosion protection package:  Due to the potentially corrosive environment for this 
project, manufacturers must provide documentation that their products meet the following 
enhanced requirements in addition to the standard durability protection specified above: 

a) Exposed carbon steel horizontal surfaces on the crossarm assembly shall be 
galvanized to no less than a five (5) mil average thickness. 

b) Exposed die cast aluminum components shall be Type II anodized per MIL-STD-
8625 and coated with high performance polyester. 

c) Exposed extruded aluminum components shall be Type II anodized per MIL-STD-
8625 and coated with high performance polyester. 

E. Safety: All system components shall be UL listed for the appropriate application. 

2.2 ELECTRICAL 

A. Electric Power Requirements for the Sports Lighting Equipment: 
1. Electric power: 480 Volt, 3 Phase 
2. Maximum total voltage drop: Voltage drop to the disconnect switch located on the poles shall 

not exceed five (5) percent of the rated voltage. 

B. Energy Consumption: The Max kW consumption for the field lighting system shall be 69kW.  

2.3 STRUCTURAL PARAMETERS 

A. Wind Loads:  Wind loads shall be based on the 2014 Florida Building Code. Wind loads to be 
calculated using ASCE 7-10, an ultimate design wind speed of 150mph and exposure category C 

2.1 CONTROL 

A. Instant On/Off Capabilities:  System shall provide for instant on/off of luminaires. 

B. Remote Lighting Control System: System shall allow owner and users with a security code to 
schedule on/off system operation via a web site, phone, fax or email up to ten years in advance. 
Manufacturer shall provide and maintain a two-way TCP/IP communication link. Trained staff shall 
be available 24/7 to provide scheduling support and assist with reporting needs. 
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The owner may assign various security levels to schedulers by function and/or fields. This function 
must be flexible to allow a range of privileges such as full scheduling capabilities for all fields to only 
having permission to execute “early off” commands by phone. Scheduling tool shall be capable of 
setting curfew limits. 

Controller shall accept and store 7-day schedules, be protected against memory loss during power 
outages, and shall reboot once power is regained and execute any commands that would have 
occurred during outage. 

C. Remote Monitoring System: System shall monitor lighting performance and notify manufacturer if 
individual luminaire outage is detected so that appropriate maintenance can be scheduled. The 
controller shall determine switch position (manual or auto) and contactor status (open or closed). 

D. Management Tools: Manufacturer shall provide a web-based database and dashboard tool of actual 
field usage and provide reports by facility and user group. Dashboard shall also show current status 
of luminaire outages, control operation and service. Mobile application will be provided suitable for 
IOS, Android and Blackberry devices. 

Hours of Usage: Manufacturer shall provide a means of tracking actual hours of usage for the field 
lighting system that is readily accessible to the owner. 

1. Cumulative hours: shall be tracked to show the total hours used by the facility 
2. Report hours saved by using early off and push buttons by users. 

E. Communication Costs: Manufacturer shall include communication costs for operating the controls 
and monitoring system for a period of 25 years. 

PART 3 – EXECUTION 

3.1 DELIVERY TIMING 

Delivery Timing Equipment On-Site: The equipment must be on-site 14 from receipt of approved 
submittals and receipt of complete order information. 

3.2 FIELD QUALITY CONTROL 

A. Laser aiming is required - This can be accomplished two ways 

1) If the fixtures are factory aimed, the crossarm assembly as one unit 

2) Fixtures that are not factory aimed must be individually laser aimed for quality control. 

B. Illumination Measurements: Upon substantial completion of the project and in the presence of the 

Contractor, Project Engineer, Owner's Representative, and Manufacturer's Representative, 

illumination measurements shall be taken and verified. The illumination measurements shall be 

conducted in accordance with IESNA LM-5-04. 

C. Field Light Level Accountability 

1. Light levels are guaranteed not to fall below the target maintained light levels for the entire 
warranty period of 25 Years. 

2. The contractor/manufacturer shall be responsible for an additional inspection one year from the 
date of commissioning of the lighting system and will utilize the owner’s light meter in the 
presence of the owner. 

3. The contractor/manufacturer will be held responsible for any and all changes needed to bring 
these fields back to compliance for light levels and uniformities. Contractor/Manufacturer will be 
held responsible for any damage to the fields during these repairs. 

D. Correcting Non-Conformance: If, in the opinion of the Owner or his appointed Representative, the 
actual performance levels including footcandles and uniformity ratios are not in conformance with the 
requirements of the performance specifications and submitted information, the Manufacturer shall be 
required to make adjustments to meet specifications and satisfy Owner. 
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3.4 WARRANTY AND GUARANTEE 

A. 25-Year Warranty: Each manufacturer shall supply a signed warranty covering the entire system for 
25 years from the date of shipment. Warranty shall guarantee specified light levels. Manufacturer 
shall maintain specifically-funded financial reserves to assure fulfillment of the warranty for the full 
term. Warranty does not cover weather conditions events such as lightning or hail damage, improper 
installation, vandalism or abuse, unauthorized repairs or alterations, or product made by other 
manufacturers. 

1) Manufacturer shall maintain specifically-funded financial reserves to assure fulfillment of the 
warranty for the full term. 

2) Manufacturer must have employees/technicians to service the equipment located within a 60 mile 
radius. This is in addition to a network of contractors used to service the system. 

3) If the control system is not provided by the manufacturer of the lighting system, the manufacturer of 
the Control System must have employees/technicians to service the equipment located within a 60 
mile radius. This is in addition to a network of contractors used to service the system. 

B. Maintenance: Manufacturer shall monitor the performance of the lighting system, including on/off 
status, hours of usage and luminaire outage for 25 years from the date of equipment shipment. 
Individual luminaire outages shall be repaired when the usage of any field is materially impacted. 
Owner agrees to check fuses in the event of a luminaire outage. 

PART 4 – DESIGN APPROVAL 

4.0 PRE-BID SUBMITTAL REQUIREMENTS (Non-Musco) 

A. Design Approval: The owner / engineer will review pre-bid submittals per section 4.0.B from all the 
manufacturers to ensure compliance to the specification 10 days prior to bid. If the design meets the 
design requirements of the specifications, a letter and/or addendum will be issued to the 
manufacturer indicating approval for the specific design submitted. 

B. Approved Product: Musco’s TLC  LED light source is the approved product. All substitutions must 
provide a complete submittal package for approval as outlined in Submittal Information at the end of 
this section at least 10 days prior to bid. Special manufacturing to meet the standards of this 
specification may be required.  An addendum will be issued prior to bid listing any other approved 
lighting manufacturers and designs. 

C. All listed manufacturers not pre-approved shall submit the information at the end of this section at 
least 10 days prior to bid. An addendum will be issued prior to bid; listing approved lighting 
manufacturers and the design method to be used. 

D. Bidders are required to bid only products that have been approved by this specification or addendum 
by the owner or owner’s representative. Bids received that do not utilize an approved 
system/design, will be rejected. 

PART 5 – DESIGN APPROVAL 

5.0 POST BID SUBMITTAL 

A. In the event that a manufacturer provides a submittal that is deemed to be incomplete, that 
manufacturer has 2 weeks maximum to provide all requested information. If the manufacturer does 
not comply with this timeline, they will be deemed non-compliant and the submittals will be rejected. 

REQUIRED SUBMITTAL INFORMATION FOR ALL MANUFACTURERS (NOT PRE-APPROVED) 10 DAYS PRIOR TO BID 
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All items listed below are mandatory, shall comply with the specification and be submitted according to pre-bid submittal 
requirements. Complete the Yes/No column to indicate compliance (Y) or noncompliance (N) for each item. Submit checklist 
below with submittal. 

Yes/ 
No 

Tab Item Description 

A 
Letter/ 

Checklist 

Listing of all information being submitted must be included on the table of contents. List the name of 
the manufacturer’s local representative and his/her phone number. Signed submittal checklist to be 
included. 

B 
Equipment 

Layout 
Drawing(s) showing field layouts with pole locations 

C 
On Field 
Lighting 
Design 

Lighting design drawing(s) showing: 
a. Field Name, date, file number, prepared by 
b. Outline of field(s) being lighted, as well as pole locations referenced to the center of the field (x 

& y), Illuminance levels at grid spacing specified 
c. Pole height, number of fixtures per pole, horizontal and vertical aiming angles, as well as 

luminaire information including wattage, lumens and optics 
d. Height of light test meter above field surface. 
e. Summary table showing the number and spacing of grid points; average, minimum and 

maximum illuminance levels in foot candles (fc); uniformity including maximum to minimum 
ratio, coefficient of variance (CV), coefficient of utilization (CU) uniformity gradient; number of 
luminaries, total kilowatts, average tilt factor; light loss factor. 

D 
Environmental 
Light Control 

Design 

Environmental glare impact scans must be submitted showing the maximum candela from the field 
edge on a map of the surrounding area 

F 
Photometric 

Report 

Provide first page of photometric report for all luminaire types being proposed showing candela 
tabulations as defined by IESNA Publication LM-35-02. Photometric data shall be certified by 
laboratory with current National Voluntary Laboratory Accreditation Program or an independent 
testing facility with over 5 years experience. 

G 
Performance 
Guarantee 

Provide performance guarantee including a written commitment to undertake all corrections required 
to meet the performance requirements noted in these specifications at no expense to the owner. 
Light levels must be guaranteed to not fall below target levels for warranty period. 

H 
Structural 

Calculations 

Pole structural calculations and foundation design showing foundation shape, depth backfill 
requirements, rebar and anchor bolts (if required). Pole base reaction forces shall be shown on the 
foundation drawing along with soil bearing pressures. Design must be stamped by a structural 
engineer in the state of FL, if required by owner. (May be supplied upon award). 

I 
Control & 
Monitoring 

System 

Manufacturer of the control and monitoring system shall provide written definition and schematics for 
automated control system to include monitoring. They will also provide 10 references of customers 
currently using proposed system in the state of FL 

J 
Electrical 

Distribution 
Plans 

Manufacturer bidding an alternate product must include a revised electrical distribution plan including 
changes to service entrance, panels and wire sizing, signed by a licensed Electrical Engineer in the 
state of FL 

K Warranty 
Provide written warranty information including all terms and conditions. Provide 10 references of 
customers currently under specified warranty in the state of FL 

L 
Project 

References 

Manufacturer to provide a list of 10 projects where the technology and specific fixture proposed for 
this project has been installed in the state of FL. Reference list will include project name, project city, 
installation date, and if requested, contact name and contact phone number. 

M 
Product 

Information 
Complete bill of material and current brochures/cut sheets for all product being provided. 

N Delivery 
Manufacturer shall supply an expected delivery timeframe from receipt of approved submittals and 
complete order information. 

O 
Non-

Compliance 
Manufacturer shall list all items that do not comply with the specifications. If in full compliance, tab 
may be omitted. 

The information supplied herein shall be used for the purpose of complying with the specifications for FFF Boggy Creek. By 
signing below I agree that all requirements of the specifications have been met and that the manufacturer will be responsible for 
any future costs incurred to bring their equipment into compliance for all items not meeting specifications and not listed in the 
Non-Compliance section. 

Manufacturer:  _________________________________________ Signature:  _________________________________________ 

Contact Name:  _________________________________________ Date:   ______/______/_____ 
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SECTION 32 84 23 

UNDERGROUND SPRINKLERS 

PART 1: GENERAL 

1.1 DESCRIPTION OF WORK 

1.1.1 Furnish all materials, equipment and labor as necessary for the installation of an irrigation system per the 

drawings and specifications.  All work should meet City of Tampa standards for materials and workmanship. 

1.1.2 Related Work: 

See Section 32 93 00: PLANTS 

1.2 RELATED DOCUMENTS: 

1.2.1 Drawings and general provisions of Contract, including General Provisions, Supplementary General 

Provisions, Special Conditions, and Division – 1 Specification sections apply to work specified in this section. 

1.3 DESCRIPTION OF WORK: 

1.3.1 Location of underground sprinkler system is shown on drawings if provided. 

1.3.2 Design and installation of system included in this section 

1.4 QUALITY ASSURANCE: 

1.4.1 Workmanship: All work shall be installed by skilled personnel, proficient in the trades required, in a neat, 

orderly and responsible manner with recognized standards of workmanship. The Contractor shall have had considerable 
experience and demonstrated ability in the installation of sprinkler irrigation systems of this type. 

1.5 SUBMITTALS: 

1.5.1 Product Data: Submit manufacturer’s technical data for all materials and installation instructions for 
underground sprinkler system prior to starting work on the project site. 

1.5.2 Drawings: Provide Design drawings that will include plan layout and details illustrating location and type 

of heads, valves, piping circuits, controls and accessories. If requested by the City, provide design calculations 
demonstrating how system component sizes were derived. 

1.5.2.1 Format: The irrigation system design plans shall be done in AutoCad to scale. These plans 
shall be provided to the City of Tampa prior to final acceptance of the project. Provide CD 

containing AutoCad (DWG files) 2013 version minimum along with the requirements of the 
general provisions of the contract.  

PART 2 PRODUCTS 

2.1 MATERIALS: 

2.1.1 Backflow Preventer: Top Ported – Double Check Vacuum Breaker sized to match the system and 
installed underground in a valve box of adequate size to ensure 2” of clearance of all valve handles. 

2.1.2 Irrigation Pipe: All main and lateral lines shall be PVC pipe ASTMD1785 1120 Schedule 40. Exception 
would be galvanized steel pipe, when specified, and if exposed paint with 2 coats of forest green enamel. 

1. Pipe Size:  Increased to allow expansion or nozzle size change. 
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a. No flow shall exceed 4’ per second. 

b. All laterals to heads will be 1” or larger on rotors and ¾” or larger on pop-ups, bubblers and Quick 
Couplers 

c. Nozzle and zone size will be calculated to provide maximum precipitation rate to reduce watering 
time based on meter size. 

d. No pipe smaller than ¾”. 

2.1.3 Sleeving: Sleeving shall be installed for all hardscape surfaces including, but not limited to, sidewalks, 

courts, etc. Contractor to verify Schedule 40 or HDPE. Sleeve size shall be 2 times irrigation pipe size minimum. For all 

sleeves containing lateral pipe and wiring, all wire to be in its own conduit. 

2.1.4 Adhesives: 

2.1.4.1 All connections, 4” and less, shall be Weld-On PC-64 purple primer and Weld-On PVC 702 clear 

cement. 

2.1.5 Pipe Fittings: 

2.1.5.1 ASTM D 2466 socket fittings Schedule 40 shall be used for PVC pipe. Put purple primer first, 
cement after. 

2.1.5.2 ANSI B 16.3 galvanized malleable iron screwed fittings shall be used for all galvanized pipe. 

2.1.6 Manual Valves: Manufactured as follows:  PVC Schedule 40 ball valves unless otherwise indicated. 

2.1.7 Quick Coupling Valve: Standard is Rainbird #3RC with minimum lateral size ¾”. Athletic fields with wells 

are Rainbird 44RC with minimum lateral size ½“. Ensure 2” of clearance of all valve handles. (See “Quick Coupling Valve 
Detail” for installation.) 

2.1.8 Electric Valves: Irritrol 200B series electric valve with flow control. AC or DC depending upon power 

source. If DC is specified, a separate common wire for each 6 zones must be installed. Master valve to be used with 

more than 2 zones of if main line crosses a roadway. No pressure regulator on valves. For reclaimed applications use 
Rainbird PEB valve. 

2.1.9 Automatic Valve Wiring: 14 gauge direct burial wire, color coded as follows: red for zones; blue for 

master valve and black for extras. Two black extra wires to be run to the furthest valve from controller in each direction. 
Wire splices shall be made at a common location, contained in a valve box and spliced using greased filling King wire 

nuts. All wire to be brought to timer location with 6’ pigtail to facilitate hook-up. Provide 12 gauge white common wire 

for any runs over 100’. 

2.1.10 Sprinkler Heads: Manufacturer’s standard unit designed to provide uniform coverage over entire area of 
spray shown on drawings at available water pressure and installed using K-flex pipe and Schedule 40 PVC 

connectors as follows: 

2.1.10.1 Rainbird Bubbler: #1402 – 0.5 GPM on K-Flex pipe (2 per tree). 

2.1.10.2 Rainbird Pop-up:  1800 series with nozzle to match application (No PRS). 

2.1.10.3 Hunter rotor:  Hunter I-20 or I-25 (athletic fields) with nozzle to match application. 

2.1.10.4 Micro (Maxi-Jet): to be matched to job and used only with Parks and Recreation Department 
approval. 

2.1.11 Valve Box: Provide plastic valve box with cover, size as needed, or as specified on drawings. Place level 

on brick or stone blacks. Provide a minimum of 2” of #57 stone below exposed PVC pipes. Top of valve 
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installed flushed with finished grade. Any valve placed in concrete must be concrete or double wall 
concrete rated plastic box. 

2.1.12 Computerized Irrigation Controller: Computerized irrigation controller and cabinet shall be supplied and 

installed by Contractor.  Coordination of installation of the controller with the City of Tampa is required by 

the Contractor. 

2.1.13 Computerized Irrigation Equipment: The following is part of the computerized system and is the 
responsibility of the awarded contractor. 

2.1.13.1 Computerized systems shall utilize a flow meter by Master Meter Inc. 

meter size, with a 1 or 10 gallon pulse depending on zone GPM. 

matched to the water 

2.1.13.2 Wiring from flow meter to controller must be 14-2 Maxi-com cable. 

made in the Maxi-com cable.  Maxi-com to be run under main line or in 

No splices should be 

conduit. 

2.1.13.3 Power source at timer should be A/C. D/C (requires special wiring) use

A/C have been exhausted. 

d only if all sources of 

WM DCVB FM MV ZV 

water double check flow master zone 
meter vacuum breaker meter valve valve 

2.1.14 Water Source: To be coordinated with City of Tampa prior to design of irrigation system. New water 

meters shall be requested and paid for by the contractor. If available, reclaimed water must be used for 
irrigation. Any system that is to be connected to reclaimed water or is indicated to have reclaimed in the 

near future shall have all materials of the appropriate color to indicate the use of reclaimed water. 

PART 3 – EXECUTION 

3.1 SYSTEM DESIGN: 

3.1.1 System design shall take into account existing physical and cultural features and all proposed site 

improvements to avoid conflicts and ensure an efficient optimal system. 

3.1.2 Design Pressures: Verify available water source and pressure prior to system design. Design system 

throughout to be compatible with available water source. Use reclaimed water whenever available. Athletic fields to be 
on a well system whenever possible. 

3.1.3 Location of Heads: Design locations in accordance with accepted sprinkler practice to provide 100% 
head to head coverage.  Make minor adjustments as necessary to avoid structures and other obstructions. 

3.1.4 Minimum Water Coverage: 

3.1.4.1 100% of all landscape beds and turf areas. 

3.1.4.2 Layout may be modified, if necessary to obtain coverage, and to suit manufacturer’s standard 
heads. Do not decrease number of heads indicated unless otherwise acceptable to City 

Representative.  Any proposed decrease must be approved by the City Representative. 

3.1.5 Group valves close to water source in 1 or 2 locations. Planting beds, trees and turf areas shall be on 

separate zones. 

3.1.6 Minimize wiring runs.  Maximize use of lateral lines.  Keep valves 5’ from closest hardscape. 
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3.1.7 No flow shall exceed 4 feet per second. 

3.1.8 Top of pipe to grade shall be: 
1. Manifolds: 6” 
2. Laterals:  12” 
3. Mainlines:  18” 

3.1.9 Design zones to have matched precipitation rates. 

3.1.10 Do not use pressure-regulating sprinklers. 

3.1.11 Insert sprinklers 3 inches from curbs, hardscapes and structures to allow for edging. 

3.1.12 Computerized irrigation system controller will be installed by the City of Tampa. Verify controller location 

prior to installation of irrigation system and related electrical wiring. 

3.1.13 No pipe smaller than ¾” 

3.1.14 Quick Coupler Valve (Rainbird #3RC or 44RC for athletic field applications) shall be located in a valve box 

(to grade). Provide 3” of galvanized main line up to and after a galvanized T. Provide 2’ of vertical 
galvanized pipe, capped at bottom. Mount QC valve on galvanized nipple, length as required. Quick 

Coupler to be on a separate main line (See Quick Coupler valve detail). 

3.1.15 Coordinate and confirm exact water source and electric source. 

3.2 ELECTRIC and WATER SERVICE: 

3.2.1 Water Service: The contractor shall include in the bid price all costs associated with providing water 

service to system as required. This includes all applications and fees required by City of Tampa Water Department to 

provide service, connection fees and all materials and labor for a complete functioning system. Contractor shall be 
responsible for applying and paying for any new water meters as required. Coordinate this requirement with the contract 

documents. 

3.2.2 Electric Service: Contractor shall include in bid price all costs associated with providing power service to 

system as indicated in the general provisions of the contract.  This includes all applications, drawings and fees required by 
Tampa Electric Company (TECO) and the City of Tampa. All work to comply with City of Tampa codes and TECO 

standards for power connection. All costs associated with power installation and connection shall be the responsibility of 
the contractor. 

3.2.3 Upon final acceptance of irrigation system, ownership of water and electric meters will be transferred to 

the City of Tampa. 

3.3 TRENCHING AND BACKFILLING: 

3.3.1 General: Protect existing utilities, paving, plants, trees and other facilities caused by irrigation 

operations. Contractor shall be responsible for the repair of any damage to existing utilities and paving. Excavate 
straight and true with bottom uniformly sloped to low point. 

3.3.2 Sunshine: Contactor shall be responsible for notifying underground utilities 48 hours prior to beginning 

work (800) 432-4770. No site work shall commence until all underground utilities have been properly located and 
identified. 

3.3.3 Backfill: Backfill with clean material from excavation. Remove organic material as well as rocks and 
debris larger than 1” diameter.  Place acceptable backfill material in 6” lifts, compacting each lift. 

3.3.4 Existing Lawns: Where trenching is required across existing lawns, trench no wider than necessary to 

accommodate pipes. 
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3.3.4.1 Backfill trench to within 6” of finished grade. Continue fill with acceptable topsoil and compact 
to bring area to the elevation of existing lawn. 

3.3.4.2 If trench is more than 6” in width, relay or plant new sod within 7 days after removal, roll and 
water generously. 

3.3.4.3 Restore to original condition any sod areas not in healthy condition equal to adjoining lawns 30 
days after planting. 

3.3.5 Existing Trees: All efforts shall be made to avoid trenching under the driplines of existing trees and 

canopy spread of proposed trees. All proposed trenching or other work under the limb spread of any and all trees shall 

be done by hand so that no limbs or branches or roots are damaged in any way. 

3.3.5.1 Trenching shall comply with Chapter 13-146, Technical Manual and shall be done to minimize 
root disturbance. City of Tampa representative shall be present prior to beginning work, to 

determine limits of root pruning and shall approve any work taking place within protective 

radius of trees.  All tree roots shall be severed cleanly per the Chapter 13 of the City Code. 

3.3.5.2 Protective radius schedule per Chapter 13 of the City Code reads as follows: 
1” caliper – no trenching within 4’ of tree trunk 
6” – 14”caliper – no trenching within 6’ of tree trunk 
15” – 34” caliper – no trenching within 15’ of tree trunk 
34” and greater – no trenching within 20’ unless approved by City Representative 

3.3.6 Pavements: 

3.3.6.1 Boring is the preferred method. Open cuts must be approved by City Representative. Where 

existing pavements must be crossed to install landscape irrigation system, saw cut straight 

clean lines 6” wider than trench. 

3.3.6.2 Excavate trench to required depth and width. 

3.3.6.3 Remove cut out pavement and excavated material from the site. 

3.3.6.4 Backfill with dry sand fill material, placing in 6” lifts to meet City of Tampa compaction 
requirements. 

3.3.6.5 Repair or replace pavement cuts with equivalent materials and finishes. 

3.3.6.6 If a concrete sidewalk is cut or damaged, the full section must be replaced. 

3.3.6.7 Piping under hardscape that is 5’ wider or greater shall be sleeved. 

3.3.6.8 Contractor is responsible for daily clean up of operations to include debris, directional bore 

slurry and any hydraulic fluids. 

3.4 INSTALLATION: (See details on construction drawings) 

3.4.1 A pre-construction meeting will occur on site prior to commencement of work. 

3.4.2 General: Contractor shall be responsible for filing and obtaining any and all agency permits as described. 

All work must conform to City of Tampa and the latest adopted plumbing code. Any work taking place along a city, 

county or state road or median must comply with appropriate regulating authority guidelines for Traffic Control for 
Construction and Maintenance Operations. 

3.4.3 Required Inspections: 
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3.4.3.1 Piping: prior to covering. 

3.4.3.2 All materials prior to planting and/or mulching. 

3.4.3.3 24 hour notice of inspection required. 

3.4.3.4 Main lines require pressure tests of 50 PSI to be maintained for minimum of 1 hour. 

3.4.4 Backflow Preventer: Top ported DCVB installed underground in a rectangular valve box with 6” gravel 
sump.  Box of adequate size for easy testing access. 

3.4.5 Control Valves:  Install in valve box.  Arrange in box for easy adjustment and removal. 

3.4.5.1 Adjust size of automatic control valves to provide flow rate of rated operating pressure required 
for each sprinkler zone. 

3.4.5.2 All zone wiring and Maxi-com cable to be installed under the main line or in conduit. Wiring 
that shares a sleeve with irrigation water lines shall be contained in its own conduit. 

3.4.6 Provide 18” of straight uninterrupted PVC pipe in front of the Master Meter and 12” of straight behind. 

3.4.7 Piping: Lay pipe on solid sub-base uniformly sloped. 

3.4.7.1 Install PVC pipe in dry weather when temperature is above 40 degrees F in strict accordance 
with manufacturer’s instructions. Allow joints to cure at least 24 hours at temperatures above 
40 degrees F (4 degrees C) before testing, unless otherwise recommended by manufacturer.  
All PVC connections will be cleaned with purple primer prior to cementing. 

3.4.7.2 Mainline depth shall be 18”. 

3.4.7.3 Lateral line depth shall be 12”. 

3.4.8 Sprinkler Heads: Flush circuit lines with full pressure and install nozzles after hydrostatic test is 

completed. 

3.4.8.1 Install all heads at manufacturer’s recommended heights. 

3.4.8.2 Locate part-circle heads to maintain a minimum distance of 3” from curbs, hardscape and 
structures. 

3.4.8.3 After completion of grading, seeding or sodding, and rolling of the grass areas, carefully adjust 
lawn sprinkler heads so they will be flush with grade. 

3.4.8.4 Pop-ups installed on ½” flex hose using Schedule 40 PVC connectors. 

3.4.8.5 Rotors to be installed on appropriate size flex hose using Schedule 40 PVC connectors. Ensure 
sprayer rotor water does not directly contact existing structures or hardscape areas. 

3.4.9 Dielectric Protection: Use dielectric fittings at connection where pipes of dissimilar metal are joined. 

3.4.10 Wiring: All wiring shall be performed by the contractor as shown on drawings. All wiring shall be run 

from point of connection back to the controller.  Provide 6’ pig tail. 

3.4.11 Quick Coupler Valves: Build and install per details on construction drawings. Valve box shall be 

adequately sized and installed so as not to interfere with the operation of the quick coupler key. 
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April 11, 2016 Reference No. 11112675 

Mr. H. Duane Milford, P.E., President Via Electronic and Regular Mail 
MPH Civil Consultants, Inc. 
P.O. Box 1121 
Odessa, Florida  33556 

Dear Mr. Milford: 

Re: Report of Subsurface Exploration and 
Geotechnical Engineering Services 
Forest Hills Park Drainage Improvements 
Tampa, Florida 

1. Introduction 

GHD Services Inc. (GHD) is pleased to provide the results of our subsurface exploration for the 

subject project.  Described below are the methods and results of our subsurface exploration and 

evaluation of the subsurface conditions encountered at the project site.  Based on our interpretation of 

the subsurface conditions from the soil boring data and our understanding of the desired drainage 

improvements, conclusions and recommendations regarding site and drainage improvements, borrow 

material usage from the proposed pond excavation, and soil material handling and placement are 

discussed herein. 

2. Project Information 

It is understood that sections of the park periodically flood (court areas and northeastern lawn 

between W.109
th 

Avenue and W. Seneca Avenue) and some sections remain wet for longer periods of 

time.  In order to help improve drainage along the west and east sides of the park, and to consistently 

utilize the entire park during the rainy season, the planned drainage improvements may include the 

construction of a drainage pond south of the park between W. Seneca Avenue and W. Bougainvillea 

Avenue. The soil from the construction of the drainage pond will be used to possibly modify grades 

and improve drainage within the existing park and in particular the open, north lawn area east of the 

park facility. Stormwater would then be conveyed through buried piping or an open ditch to discharge 

the water from the park to the new pond. Also associated with this project may be the relocation of 

an existing force main along the western boundary of the park. 

GHD Services Inc. 

4019 East Fowler Avenue Tampa Florida 33617 USA 
T 813 971 3882 F 813 971 1862 W www.ghd.com 

http://www.ghd.com/








 

   

   

     

   

      

    

    

 

    

 

   

   

   

  

    

   

  

  

     

  

  

    

   

     

 

    

 

   

      

    

 

  

 

      

 

    

    

 

 

fine sand is then indicated from depths of 30 to 38 inches.  Very pale brown fine sand follows below.  

From depths of 55 to more than 80 inches is dark grayish brown fine sand.  In most years, this soil has 

a seasonal high water table that fluctuates from the soil surface to a depth of 10 inches for 1 to 4 

months.  The water table recedes to a depth of 40 inches during prolonged dry periods. 

The USDA Soil Survey is not necessarily an exact representation of the soils on the site.  The 

mapping is based on interpretation of aerial maps with scattered shallow borings for confirmation. 

Accordingly, borders between mapping units are approximate and the change may be transitional.  

Differences may also occur from the typical stratigraphy, and small areas of other similar and 

dissimilar soils may occur within the soil mapping unit.  As such, there may be differences in the 

mapped descriptions included below and the boring descriptions obtained for this report.  The survey 

is, however, a good basis for evaluating the shallow soil conditions of the area.  Based on the results 

of our borings, the soils encountered are similar to both of the described soils. 

6.2 Soil Borings 

The soil profiles encountered in our borings are presented on the attached profiles on Figures 2 

through 4.  The profile information was developed from the field boring logs and visual review/manual 

classification of the recovered soil samples by an engineer in our laboratory in general accordance 

with ASTM D-2488 (Standard Practice for Description and Identification of Soils (Visual-Manual 

Procedure)). The transition between strata may be gradual and the indicated boundary approximate. 

Soil strata boundaries were estimated when they occurred between sample intervals.  Small variations 

not considered important to engineering evaluation may have been omitted or abbreviated for clarity.  

Differences in subsurface conditions can and should be expected between the boring locations. 

The majority of the soil borings encountered fine sand deposits with variable silt fines content (Strata 

1, 2, 3 and 4) that continued below the ground surface to depths ranging from 12 to 17 feet. A very 

clayey fine sand to sandy clay unit (Stratum 5) was penetrated below the upper sandy soils.  

Exceptions were noted at boring locations AB-5, SPT-1 and SPT-5 where the clay unit was 

encountered as shallow as 3.5 feet (AB-5) and 8 feet (SPT-1 and SPT-5).  The Atterberg limit 

determinations indicated that the Stratum 5 clayey soils were moderate to highly plastic with liquid 

limits ranging from 41% to 72% and plasticity indices between 21 and 52. Most of the deeper SPT 

borings were terminated in limestone.  Limestone was present below depths ranging from 17 to 27 

feet. 

6.3 Groundwater Information 

The surface of the unconfined surficial aquifer (groundwater table) was recorded in the borings at 

depths ranging from approximately 1.5 to 10 feet below existing grade.  The variations in groundwater 

levels are primarily due to ground surface elevation differences and influences from the southern 

drainage ditch. Estimating recorded groundwater elevations from Lidar topography indicates 

groundwater near El. 19 feet to El. 20 feet, outside the influence from the southern drainage ditch. 
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The position of the surface of the groundwater table will fluctuate seasonally, in response to variation 

in rainfall, surface drainage features and other factors. A seasonal effect will also occur such that 

groundwater level fluctuations can be expected between the dryer winter and spring months as 

compared to the summer months or the wet season.  Groundwater fluctuations between the wet and 

dry seasons could be on the order of 2 to 4 feet. 

7. Conclusions and Recommendations 

The following conclusions and recommendations are based on the project characteristics previously 

described, the data obtained in our field exploration and our experience with similar subsurface 

conditions and projects.   A general review of project plans and specifications by GHD is 

recommended in order to help insure that these recommendations have been implemented in 

accordance with our intent. 

7.1 General Site Preparation in Northeast Lawn Area 

During the November 2015 site meeting, it was discussed that the lawn area east of the buildings, 

between W.109
th 

Avenue and W. Seneca Avenue, becomes relatively wet and soggy during the rainy 

season.  The wet conditions are a combination of high groundwater levels and the fact that this area is 

lower in elevation than the surrounding roadways and residential houses, so surface water can flow 

into this area.  In order to improve the condition of this area, fill from the drainage pond proposed for 

the southeast section of the park, will be brought in, graded to raise this area and sodded for a play 

field. Listed below are general guidelines for filling this area. 

1. Prior to earthwork activities, the location of any existing underground utility lines within the 

construction area should be established. Provisions should then be made to relocate any 

interfering utility lines within the construction area to appropriate locations. 

2. The proposed construction area should be cleared of surface materials to expose the soil sub-

grade and stripped and grubbed. It is recommended that following clearing, the site be 

checked by an engineer or his representative for satisfactory stripping and grubbing conditions. 

At a minimum, and if practical, it is recommended that the clearing operations extend at least 5 

feet beyond the construction perimeters.  Any excavations or cavities formed by the removal of 

unsuitable material should be filled with clean structural fill placed and compacted in lifts. 

3. Following the clearing operations, the exposed ground should be proof-rolled as directed by 

representatives of GHD to check for the presence of unsuitable materials that require removal.  

The proof-rolling should consist of compaction with a vibratory roller, which should also 

uniformly densify the near surface sands. Compaction and densification of the north lawn area 

should be considered in the event future building and pavement expansions may utilize this 

space. The compactor should be operated at a slow walking pace and for at least a total of 10 

passes in perpendicular directions.  Careful observations should be made during the proof-

rolling to help identify areas of loose and/or soft yielding soils that may require over-excavation 

and replacement.  The proof-rolling should continue beyond the 10 passes, if necessary, until a 

density of at least 95 percent of the soil’s Modified Proctor dry density is obtained for a depth of 
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1 foot below the compacted surface, as determined by in-place density tests. Density testing 

should be performed on a frequency of one test per 5,000 square feet. 

4. Care should be used when operating the compactor close to existing structures to avoid 

transmission of vibrations that could disturb occupants or cause damage to structures.  

Accordingly, the contractor is advised to observe and document distress on any existing 

structures prior to beginning construction. 

5. Following satisfactory completion of the proof-rolling/compaction, the proposed north lawn area 

may be brought up to finished grade levels.  Imported fill or backfill should consist of fine sand 

with less than 15% passing the No. 200 sieve, free of rubble, organics, clay, debris and other 

unsuitable material.  Off-site fill should be tested for acceptance prior to acquisition. Strata 1, 2, 

3 and 4 are considered suitable for fill. Accepted sand fill should be placed in loose lifts not 

exceeding 9 to 12 inches in thickness and should be compacted to a minimum of 95% of the 

Modified Proctor maximum dry density.  Density tests to confirm compaction should be 

performed on the aforementioned frequency in each fill lift before the next lift is placed. 

6. Prior to beginning compaction of the fill or proof-rolling of the natural ground, soil moisture 

contents may need to be controlled in order to facilitate proper compaction.  If additional 

moisture is necessary to achieve compaction objectives, then water should be applied in such a 

way that it will not cause erosion or removal of the sub-grade soils.  The moisture content within 

the natural ground or fill soil should be controlled to within ±2 percentage points of optimum as 

established in ASTM D-1557 to help ensure development of both density and stability during 

compaction operations.  This range may be adjusted at the discretion of the engineer.   

7.2 Pipeline Construction 

It is our understanding that surface water flow from the park drainage improvements may be conveyed 

within a drainage pipe or an open ditch along the eastern boundary of the park. The borings located 

along the eastern boundary revealed that the proposed conveyance corridor is underlain by 

predominantly cohesionless sand deposits (Strata 1, 2, 3 and 4), within the upper 8 to 10 feet, which is 

within the depth range where the conveyance system is expected to be constructed.  Clayey soils 

(Stratum 5) could also be expected at the base of the excavation. 

Installation of the pipeline, in our opinion, can be performed using conventional earthwork equipment 

and techniques, with the assistance of excavation dewatering, as needed, to produce dry working 

conditions.  It is expected that the native soil deposits can be shaped, as necessary in order to receive 

and properly bed the pipeline.  Where the pipeline invert lies within clayey soil deposits, it may be 

necessary to undercut the native soil deposits and to replace the undercut materials with compacted 

granular backfill deposits, to promote a uniform bedding and uniform reaction of the pipeline to soil 

loads. 
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Based on our subsurface exploration program and the anticipated depth of embedment, the bottom of 

the pipe elevation will usually occur within fine sands to slightly silty and silty fine sand deposits.  

Clayey soils could also be expected. Depending upon City of Tampa specifications, groundwater 

conditions or the condition of the clayey sands (where present), the clayey sand deposits may require 

over excavation and replacement to properly support the pipe. The preparation of the pipe bedding 

and fill requirements should be in accordance with City of Tampa specifications.  

Ideally, the pipe should be bedded in firm granular soil that can be easily shaped to the bottom of the 

pipe.   If gravel is used for bedding, use of a fine gravel, such as a FDOT No. 89 grade, is 

recommended to limit future surface settlement due to soils infiltrating into the gravel over time. 

Backfilling around the pipe should consist of approved fine sand deposits.  The sand should be firmly 

tamped under the pipe haunches and at the spring-line of the pipe, taking care not to lift the pipe off its 

bed.  Backfilling should continue by bringing the fill up equally on each side of the pipe, using light 

compaction equipment, to avoid displacing the pipe laterally.  Careful inspection should be maintained 

during construction to verify satisfactory construction procedures. 

It is expected that the bulk of the pipeline will be installed using conventional cut-and-cover trenching 

techniques.  Trench preparation for pipeline installation/connection should comply with City of Tampa 

requirements.  Generally, trenches shall have a maximum width of 2 times the depth of installation at 

grade and sheeting or shoring should be used as necessary to produce a stable excavation.  Soils 

exposed in the bases of all satisfactory excavations should be protected against detrimental change in 

conditions such as from physical disturbance or rain. After the piping is installed, fill required to 

backfill the trench to final grade may be placed and properly compacted.  Adjustment of the moisture 

content to achieve proper compaction may be necessary.  The recommended field density should be 

confirmed by density tests in each layer or lift of backfill.  In-place density tests should be performed 

on each lift by an experienced engineering technician working under the direction of a licensed 

Geotechnical Engineer to verify that the recommended degree of compaction has been achieved. 

Density testing frequency should also follow City of Tampa specifications. 

In view of the anticipated depth of the proposed pipelines and the indicated elevation of the 

groundwater table, the localized need for dewatering should be anticipated to permit excavation and 

construction in dry conditions and to maintain excavation slope and bottom stability.  The excavation 

should be braced or sloped in accordance with the Florida Trench Safety Act. Surface run-off water 

should be drained away from the excavations and not be allowed to pond. 

7.3 Drainage Impacts and Improvements – Play Court Areas 

The park office and main facility are located on land elevated above the surrounding play court areas 

(tennis, racquetball and basketball), as well as the north lawn area east of the facility. It is understood 

that proper surface water drainage is maintained around the buildings and parking lot, such that 

drainage improvements may not be required in this area of the overall park.  Reportedly, the green 

areas around the play courts remain relatively soggy or wet during the rainy season and evidence of 

standing water, particularly on the basketball court, was observed during the site visit in November 

2015.  
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There are several ways to improve drainage. The most expensive alternative would be to remove the 

existing courts, strip and grub the area, raise and grade the area with fill from the proposed drainage 

pond, then reconstruct the courts.  If the courts are to remain in place, consideration could be given to 

the use of underdrains installed in the green areas around the courts to lower and maintain 

groundwater levels.  Shallow conveyance swales could also be incorporated to help effectively 

remove surface water.  This method would need a positive outfall for the discharge of groundwater 

and surface water. 

7.4 Drainage Pond Borrow Soil Characteristics 

The near surface Strata 1, 2 and 3 sands discussed in the previous paragraphs can be categorized as 

SP to SP-SM, or relatively clean to slightly silty fine sands based on the Unified Soil Classification 

System (USCS).  These soils would also be included in the A-3 classification as developed by the 

American Association of State and Highway Transportation Officials (AASHTO) designation M 145. 

These soil types are certainly considered suitable for fill in the northeast lawn, pavement areas and 

structures. The sandy soil types (SP, SP-SM or A-3) will possess improved permeability or drainage 

characteristics as compared to soils with increased fines content.  These fine sands should require 

minimal processing in order to properly place and compact.  Moisture contents will probably require 

adjustment in order to effect maximum densification, depending upon specification requirements.  It is 

anticipated that the majority of these soil types will be excavated above and below the water table and 

can occur in a relatively saturated state, but should effectively drain within stockpiles. Stratum 4 was 

classified as a silty, slightly clayey fine sand (SM or A-2-4), which will have increased silt fines content. 

While also considered suitable for fill, these soil types will be primarily excavated below the water 

table and will have to be dried for placement and compaction. 

The Stratum 5 clayey soils typically possessed increased fines content and associated plasticity (SC, 

CH, A-2-6, A-2-7) and would generally have in excess of 15% fines and will exhibit moderate to high 

plasticity characteristics so they should not be considered for pavement or structural fill.  If elected to 

utilize this material, methods to improve the plasticity characteristics of the clayey soils will generally 

necessitate blending with the upper, clean fine sands to produce a product with more desirable 

plasticity characteristics.  Consideration could be given to utilizing the highly plastic clayey soils in 

green areas (areas where structures or pavements are not planned), within the lower levels of bulk fill 

placement in utility trenches or to re-establish design grades within pond areas over excavated to 

utilize the more select soils, if allowed by City of Tampa.  The selection of areas where these clayey 

soils are used should be carefully considered in order to place in areas where future development is 

not anticipated.  Further, these areas will need to be properly graded to minimize the potential for 

ponding and facilitate surface drainage. 
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8. Limitations 

Our professional services have been performed, our findings obtained, and our opinions prepared in 

accordance with generally accepted geotechnical engineering principles and practices.  All testing was 

performed in general accordance with recognized methods and guidelines; minor procedural 

variations that are not expected to affect the conclusions reached herein may have been taken.  GHD 

is not responsible for the conclusions, opinions or recommendations made by others based on these 

data. 

The analysis and opinions submitted in this report are based upon the data obtained from the soil 

borings performed at the locations indicated. Once the drainage improvement plans are further 

developed, a re-evaluation of the opinions contained in this report may be necessary after we have 

had an opportunity to review the plans in order to be consistent with the improvements.  The scope of 

our services does not include any environmental assessment or investigation for the presence or 

absence of hazardous or toxic materials in the soil, groundwater or surface water within or beyond the 

site studied. Any statements in this report regarding odors, staining of soils, or other unusual 

conditions observed are strictly for the information of our client. 

9. Closure 

We trust the information in this report meets your requirements at this time.  Samples will be retained 

in our laboratory for approximately 90 days.  We appreciate the opportunity to continue our 

involvement in this project.  Should you have any questions, or require additional information, please 

do not hesitate to contact us at your convenience. 

Sincerely, 

GHD Services, Inc. 
Florida Engineering Business No. 9931 

Andres F. Alberdi, P.E. John C. Phillips, P.E. 

Principal Senior Geotechnical Engineer 

Florida License No.: 42449 Florida License No.:47586 

AA/JP/cap/Milford-1 

Encl. Figure 1 - Boring Location Map 
Figure 2 and 3 – Power Auger Boring Profiles 
Figure 4 – SPT Boring Profiles 
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