
 

 

 

 Development Review 

Committee 

 

 March 09, 2022 at 2:00 PM  

 In Person and via Zoom  

   

Meeting location: Howey-in the-Hills Town Hall 

101 N. Palm Ave., Howey-in-the-Hills, FL 34737 
 

Join Zoom 

Meeting: https://us06web.zoom.us/j/84994876091?pwd=aHRXUGpkLzM2ZGlLa2hzWHVYdlRPdz09 

Meeting ID: 849 9487 6091 | Passcode: 216996 

CALL TO ORDER 

ATTENDANCE 

NEW BUSINESS 

1. Discussion: Whispering Hills / Howey - Final Subdivision Plan Review 

PUBLIC COMMENTS 
Any person wishing to address the Development Review Committee and who is not on the agenda is asked to 

speak their name and address.  Three (3) minutes is allocated per speaker.  

ADJOURNMENT 

 

To Comply with Title II of the Americans with Disabilities Act (ADA): 
 

Qualified individuals may get assistance through the Florida Relay Service by dialing 7-1-1. Florida Relay is a 

service provided to residents in the State of Florida who are Deaf, Hard of Hearing, Deaf/Blind, or Speech 

Disabled that connects them to standard (voice) telephone users. They utilize a wide array of technologies, such as 

Text Telephone (TTYs) and ASCII, Voice Carry-Over (VCO), Speech to Speech (STS), Relay Conference 

Captioning (RCC), CapTel, Voice, Hearing Carry-Over (HCO), Video Assisted Speech to Speech (VA-STS) and 

Enhanced Speech to Speech. 

Howey Town Hall is inviting you to a scheduled Zoom meeting. 
Topic: DRC Meeting 

Time: Mar 9, 2022 2:00 PM Eastern Time (US and Canada) 

Join Zoom Meeting 

https://us06web.zoom.us/j/84994876091?pwd=aHRXUGpkLzM2ZGlLa2hzWHVYdlRPdz09 

Meeting ID: 849 9487 6091 

Passcode: 216996 
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Dial by your location 

        +1 312 626 6799 US (Chicago) 

        +1 646 558 8656 US (New York) 

        +1 301 715 8592 US (Washington DC) 

Find your local number: https://us06web.zoom.us/u/k8kJSiuSQ 

 

Please Note: In accordance with F.S. 286.0105: Any person who desires to appeal any decision or 

recommendation at this meeting will need a record of the proceedings, and that for such purposes may need to 

ensure that a verbatim record of the proceedings is made, which includes the testimony and evidence upon which 

the appeal is based.  The Town of Howey-in-the-Hills does not prepare or provide this verbatim record.  Note: In 

accordance with the F.S. 286.26: Persons with disabilities needing assistance to participate in any of these 

proceedings should contact Town Hall, 101 N. Palm Avenue, Howey-in-the-Hills, FL  34737, (352) 324-2290 at 

least 48 business hours in advance of the meeting. 
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MEMORANDUM 

 

TO:   Howey-in-the-Hills Development Review Committee  

CC:  J. Brock, Town Clerk  

FROM:  Thomas Harowski, AICP, Planning Consultant  

SUBJECT: Whispering Hills Final Subdivision Plan  

DATE:   March 2, 2022 
 

 

 

The applicant, Red Jacket Development has submitted an application for final 

subdivision plan approval for the Whispering Hills subdivision. The following comments 

are the planning comments based on the plans prepared by Unroe Engineering and 

dated 2/18/22. 

 

1. The plan requirements listed in Section 4.05.21 have been provided. 

 

2. Section 4.05.21 G requires that any subdivision name recorded in Lake County 

be differentiated from other subdivision names. Since this project started another 

development using the Whispering Hills name has begun development in the 

Leesburg area. We recommend the subdivision name be modified to Whispering 

Hills of Howey-in-the-Hills as the formal name to differentiate the two projects. 

 

3. The phasing page is unclear. Distinct colors or patterns were proposed with a key 

on Page C2, but the colors or patterns were not applied. We assume the pump 

station and Tract C are part of phase one along with the screening wall, 

landscaping and lots designated as Phase 1, but the page needs to be clarified. 

 

4. Why not add lots 62, 63, 93 -95, 114-116 and 121 to Phase 1 since the streets 

and utilities to support these lots will be constructed as part of Phase 1. 

 

5. Are lots 117 through 120 intended as Phase 1 or Phase 2? 

 

6. The swales proposed for Lots S 1 through S 20 need some level of attention in 

the owner’s documentation. Typically, owners will fill in swales once the house is 

built and they begin to hold water. The owners need to be advised that the swales 

are part of the drainage plan and environmental protection for the lake and 

wetlands and cannot be removed. 

 

7. The street signs within the subdivision need to match the Town’s sign standard. 

The County signs would only apply on Buckhill Road. Add a detail at D1/C10. 

 

TMHConsulting@cfl.rr.com  

                             97 N. Saint Andrews Dr. 

                    Ormond Beach, FL 32174 
 

                     PH: 386.316.8426  
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8. Sidewalks need to be a minimum of 5-feet wide. The detail on C-10 shows 4-foot 

sidewalks. This detail conflicts with other details and plans. To avoid any 

confusion the detail needs to be revised. 

 

9. There is a detail from Andreyev Engineering on C-12. The detail dates from 2009. 

Is Unroe Engineering certifying this detail with their seal on the page? 

 

10. The rear yard swale, detail 3/C12 shows a 3:1 slope on the back side of the 

swale. Is this too steep for rear yard application? 

 

11. Is the property owners’ association maintaining the streetlights? The Town has 

adopted the Duke Energy Sanibel fixture as its standard. The Sanibel fixture is 

similar to proposed fixture. The applicant may wish to consider converting the 

project to the Town’s standard fixture design. 

 

12. Please add a standard street tree typical design showing the Town’s 

requirements to include street trees on each lot between 5-feet and 8-feet from 

the edge of the right of way. and a minimum of three canopy trees for each lot. 

Reference Section 7.08.01 for specifics. Also note that each lot will meet the 

other standards of this section with documentation provided when construction 

plans are submitted. 

 

13. The open space and park tracts needs some improvement. Suggestions are: 

 

a. Tract A: Add a couple of shade trees and a bench. This tract also shows some 

tree removal in the area designated as open space. If there is no conflict with 

grading, these trees should remain. 

b. Tract B: Add some shade trees. 

c. Tract C: Add shade trees around the walking path. Some trees such as maple 

trees are fast growing and would add elements of shade for anyone using the 

walking trail for access. 

d. Tract I: The tract table shows landscaping as included but none is provided. 

Again, shade trees need to be added.  A couple of benches would help as well. 

 

14. There is no specification as to what landscape treatment is provided in open 

space areas, park areas and buffers other than the trees and shrubs as noted. Is 

sod to be provided? If so, this needs to be noted on the landscape plans. If not, 

what is proposed other than bare earth? 

 

15. The tract table shows tracts D-1 through D-4 as being dedicated to the Town. 

These are proposed as private streets and the roads need to be dedicated to the 

property owners’ association. 

 

16. Tract E, the mail area is shown as being dedicated to the Town. Again, this 

dedication needs to be to the property owners’ association. 

 

 

4

Item 1.



GRIFFEY ENGINEERING, INC. 
 

Whispering Hills Construction Plans – 1st Submittal 
Engineering Review Comments 
Page 1 
 
 
1. The water system calculations need to be revised and resubmitted.  The analyzed 
system needs to include the proposed offsite water mains up to the tie-in points on the 
town's system.  The pressures at the tie-in should be those from the flow test provided by 
the town.  The analysis needs to identify locations where booster pumps and pressure 
reducing valves will be needed. 
 
2. Provide a hydraulic analysis of the reclaimed system. 
 
3. What is the water source for the reclaimed system?  Sheets C1 & C2 call out an 
irrigation pump system at the end of the cul-de-sac.  Sheet C8 calls out a supply well in 
Tract H.  Provide details & specifications for the supply source. 
 
4. The lift station needs to meet the town’s standard detail and construction specifications 
manual.  The pumps need to be Hydromatic with recessed impellers and capable of 
passing 3” solids.  The station needs to be equipped with a SCADA system and back-up 
power generation. 
 
5. The project will need to coordinate with the power company to bring 3 phase power to 
the lift station. 
 
6. Based on the design calculations for the tie-in lift station (Venezia LS#2), the excess 
capacity for additional inflow is 122 GPM (326 GPM pump capacity less 204 GPM peak 
inflow).  This project is proposing a discharge into the station of 150 GPM.  This lift 
station needs to be field tested for its current operating condition and to determine if 
sufficient excess capacity exists, or if pump upgrades are needed. 
 
7. Provide a detail of the force main tie in to the existing lift station.  Locate and identify all 
existing influent lines (sizes & inverts) to avoid conflicts. 
 
8. The project will need to conduct a title search to verify the status of Greenbriar Avenue 
and/or secure an easement from the Lake County School Board for the force main going 
from Lakeshore Dr. to the lift station. 
 
9. The offsite improvements (utilities & sidewalk) should be prepared as a drawing set 
separate from the subdivision.  Provide a profile view of the off-site utilities.  The routes 
for the offsite utilities need to be field surveyed including underground (horizontal) utility 
locates.   
 
10. How will drainage be handled at the connection to N. Buckhill? Provide an intersection 
improvement plan that addresses stormwater, utilities, and traffic control. 
 
11. Coordinate with Lake County regarding the traffic control condition at the intersection 
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GRIFFEY ENGINEERING, INC. 
 

Whispering Hills Construction Plans – 1st Submittal 
Engineering Review Comments 
Page 2 
 
 
of N. Buckhill and the northern entrance.  The town’s recommendation is an all-way stop 
control. 
 
12. The project may need to dedicate additional right-of-way along N. Buckhill Road to 
meet minimum county standards.  Show on the layout plan the required right-of-way line.  
The sidewalk needs to be within the right-of-way, the landscape buffer behind it. 
 
13. The plans need to incorporate the town’s standard details. 
 
14. The minimum potable water main size is 6". 
 
15. Add a note that gate valves are not to be placed in curb lines or in curb ramps.  Adjust 
the depiction of the valves on the plans to show them outside of curbs and curb ramps. 
 
16. The irrigation mainline plan from the landscape architect is inconsistent with the 
engineering plans.  The reclaimed water main needs to be a single line within the 
right-of-way on the opposite side of the potable water main (not two parallel lines behind 
the right-of-way in an easement on the lots. 
 
17. What is the purpose of the driveway at the end of the cul-de-sac near Lot S1?  If it is 
to provide access to the dock, marina & boardwalk, then some vehicle parking should be 
provided. 
 
18. Identify on the plans the locations where sidewalks are to be constructed with the 
subdivision construction. 
 
19. Where sidewalks are being constructed, the area between the back of curb and the 
sidewalk will be fully sodded. 
 
20. Provide ADA curb ramps & crosswalks on all legs of intersections.  Crosswalks are to 
be per FDOT Design Standards 2017-18 Index 17346 Sheet 12 of 17.  The crosswalks at 
stop conditions should be standard crosswalks.  The crosswalks not at a stop condition 
should be special emphasis. All curb ramps are to be installed with the subdivision 
construction.   
 
21. Why is there a pond liner in the wet detention pond? 
 
22. Call out manhole (storm & sanitary) rims & inverts on the road profiles.  Call out the 
reclaimed lines in the plan view. 
 
23. Provide a vehicle turning evaluation to ensure that turned-away vehicles (cars & 
delivery trucks) can successfully navigate the route. 
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GRIFFEY ENGINEERING, INC. 
 

Whispering Hills Construction Plans – 1st Submittal 
Engineering Review Comments 
Page 3 
 
 
 
24. Provide dimensions & striping for the parking area near Lot 1. 
 
25. Some back-to-back lots have up to an 18' Finish Floor Elevation difference.  It is 
unlikely that the proposed rear lot swales will be effective and will probably be a 
maintenance problem.  Provide full block cross-sections (road CL to road CL) 
demonstrating how the lots and building pads will be graded to provide maintenance-free 
drainage. 
 
26. The grading plan needs to show on each lot the area that will be graded level for the 
building pads, including decks and swimming pools.  The plan needs to address how 
steep slopes and grade changes will be managed. 
 
27. Practical maintenance access needs to be provided for Swales 1-4. 
 
28. Provide an exhibit for review that shows the trees to be protected and removed 
imposed over the proposed grading plan. 
 
Additional comments may be added to these with the reviews of subsequent submittals. 
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FINAL CONSTRUCTIN PLANS FOR 
WHISPERING HILLS 

ph (407) 299-0650Business Authorization Number - EB 00006579

PO Box 690942, Orlando, Florida 32869-0942

Civil Engineering/Planning/Scientific Evaluation

Unroe Engineering, Inc

·

COV

General Notes:
1. Stormwater Retention Areas to be Owned & Maintained by HOA.
2. All Streets are Private.  Private Streets are in Tract "D"
3. All signage shall comply with City Codes
4. Electrical Power will be provided by underground service.
5. All Recreation and Landscape Tracts shall be maintained by HOA.
6. All sidewalks not fronting single family lots and all sidewalk ramps
shall be installed during road construction.
7. All extra recreational area improvements are shown for reference. Actual
implementation is contingent upon results of a market study.
8. Based upon the results of market research to be done, the developer may
elect to replace traditional telephone, cable, and internet services with a
multi-purpose fiber optic service.

Development Information
Gross Acreage
Wetlands Area
Net Acreage

Current Zoning
Future Land Use

Maximum Density

Proposed Lakefront
Proposed Pond Front
Proposed Standard
Total Number of lots
Proposed Density

Minimum Lot Area
Minimum Lot Width

Code Min. Living Area

Developer intention
Maximum Height
Max ISR

Minimum Setbacks
Front:
Rear:
Side:
Side Street:

Phasing

Open Space

Project Traffic

Projected School
Age Population

Stormwater Management

100 yr Flood

Projected Fire Flow

Utilities
Sewer:
Water:

Open Space Calculation
Required 25% of Gross land Area - 15.22 Ac

Provided Open Space
    Category            Area
    Recreation Tracts   1.58 Ac
    Stormwater Tract    9.18 Ac
    Wetlands area       1.25 Ac
    Open Space in ROW   2.55 Ac
    Landscape Buffers   1.17 Ac
    Common Open Space  15.73 Ac (25.8%)

    Lot Open Space     18.92 Ac
    Total Open Space   34.65 Ac (56.9%)

Impervious Areas
Lots 37.84 Ac @ 50%    18.92 Ac
Roads (9,592 lf)        5.28 Ac
Entry Tract             0.27 Ac
Walks (5' Wide)         1.76 Ac
Total Impervious       26.23 Ac ( 43.1%)
Open Space             34.65 Ac ( 56.9%)
Total                  60.88 Ac (100.0%)

60.88 ac (2,651,933 sf)
 1.25 ac (   54,355 sf)
59.63 Ac (2,597,578 sf)

MDR-2
Medium Density Residential

4.0 DU/net acreage

 20 Lots
  8 Lots
128 Lots
156 Lots
2.62 DU/Net Acre

9,000 sf
75' minimum

1,200 sf (Under Heat & Air)
Plus 400 sf Min Garage
2,500 sf (average)
35' feet (2.5 stories)
0.50

25'
25'
12.5'
12.5'

Multi-Phase Project

25% Required open space

1,474 Avg daily trips

156 units x 0.404 = 63 students

Provide Retention system
per City & SJRWMD Regulations

Flood zone X & AE
Per 12069C0485E, dated:12/18/2012

Final fire flow provided to site to be

determined by final design of off-site

water distribution system

Howey-in-the-Hills

Howey-in-the-Hills

·

·

2/18/2022 1:10:44 PM
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AutoCAD SHX Text
Howey-in-the-Hills, Florida 

AutoCAD SHX Text
Darcy Unroe PE 60929

AutoCAD SHX Text
Civil Engineer: Darcy Unroe PE Unroe Engineering, Inc PO Box 690942 Orlando, Florida 32869 Ph (407) 299-0650 Darcy@UnroeEngineering.com

AutoCAD SHX Text
PROJECT DESCRIPTION (PROPOSED IMPROVEMENTS) CONSTRUCTION OF A NEW 156 LOT RESIDENTIAL SUBDIVISION WITH CONNECTION TO PUBLIC SEWER AND WATER

AutoCAD SHX Text
Owner: Whispering Hills Unified Land Trust and Its Beneficiaries: Whispering Hills Florida, LLC & Whispering Shores Florida, LLC & Bredco Development Group, each in its capacity as trustee 625 Waltham Road Orlando, Florida 32809 Ph 407 855-1136 Contact Lawrence White

AutoCAD SHX Text
Surveyor: SurvTech Solutions, Inc 10220 US Highway 92E Tampa, Florida 33610 Ph (813) 621-4929 fx (813) 621-7194 Contact: David O'Brien Jr

AutoCAD SHX Text
Developer: Red Jacket Development Group 625 Waltham Ave Orlando, Florida 32809 Ph 407 855-1136 Fx 407 851-2226 Contact: Clay Frankel

AutoCAD SHX Text
Page 1 of 59

AutoCAD SHX Text
Description: Project Limits A portion of Government Lots 5 and 6, in Section 36, Township 20 South, Range 25 East, Lake County, Florida, more particularly described as follows: Commence at the Southwest corner of the Southeast ¼ of Section 36, Township 20 South, Range 25 East, Lake County, Florida; thence coincident with the South Boundary of said Southeast ¼, S 89°50'08" E a distance of 32.76 feet to a point on the East Right-of-way Boundary of Buckhill Road per OSPREY HEIGHTS-PHASE 1A, as recorded in Plat Book 33, Page 66 of the public records of Lake County, Florida, said point being the POINT OF BEGINNING; thence departing said South Boundary, coincident with said East Right-of-way Boundary and the Northerly extension thereof, N 00°36'32" E a distance of 2184.33 feet; thence N N 00°36'32" E a distance of 2184.33 feet; thence N  feet; thence N N 47°09'43" E a distance of 28.30 feet; thence N 31°02'11" E a distance of 24.81 feet; thence N 86°55'48" E a distance of 40.31 feet; thence N 55°05'08" E a distance of 38.19 feet; thence S 71°01'20" E a  feet; thence N 31°02'11" E a distance of 24.81 feet; thence N 86°55'48" E a distance of 40.31 feet; thence N 55°05'08" E a distance of 38.19 feet; thence S 71°01'20" E a thence N 31°02'11" E a distance of 24.81 feet; thence N 86°55'48" E a distance of 40.31 feet; thence N 55°05'08" E a distance of 38.19 feet; thence S 71°01'20" E a distance of 52.29 feet; thence N 64°09'46" E a distance of 61.62 feet; thence S 79°41'54" E a distance of 70.94 feet; thence N 60°39'33" E a distance of 110.96 feet; thence N 36°52'01" E a distance of 91.94 feet; thence N 13°52'52" W a distance of 29.71 feet; thence N 14°17'52" W a distance of 61.64 feet; thence N 06°23'22" E a distance of 30.93 feet; thence N 16°45'59" E a distance of 28.88 feet; thence S 86°22'27" E a distance of 91.79 feet; thence N 45°57'51" E a distance of 66.74 feet; thence S 55°54'12" E a distance of 29.18 feet; thence S 70°43'29" E a distance of 52.36 feet; thence N 89°10'11" E a distance of 183.00 feet; thence N 82°49'33" E a distance of 87.24 feet; thence N 69°29'41" E a distance of 52.88 feet; thence S 00°53'22" W a distance of 108.93 feet to a point coincident with a non-tangent curve concave to the Southwest, said curve having a radius of 46.00 feet, a delta angle of 38°39'48" and being subtended by a chord bearing S 56°23'48" E for a distance of 30.46 feet; thence coincident with the arc of said curve a distance of 31.04 feet; thence S 70°02'13" E a distance of 36.99 feet; thence N 66°26'02" E a distance of 104.12 feet; thence N 16°19'52 E a distance of 108.8 feet, more or less, to  thence N 16°19'52 E a distance of 108.8 feet, more or less, to the waters edge of Little Lake Harris; thence Southerly coincident with the waters edge of Little Lake Harris to the Northeast corner of the lands described in Official Records Book 1775, Page 275 of the Public Records of Lake County, Florida; thence departing said waters edge, coincident with the North Boundary of said lands for the following five (5) courses: 1.) N 84°17'12" W a distance of 269.90 feet; 2.) thence N 88°21'36" W a distance of 293.43 feet; 3.) thence S 89°30'46" W a distance of 224.96 feet; 4.) thence S 84°47'04" W a distance of 179.68 feet; 5.) thence N 89°13'45" W a distance of 421.93 feet to a point on the West Boundary of said lands; thence departing said North Boundary, coincident with said West Boundary, S 09°31'29" W a distance of 636.42 feet to a point on the aforementioned South Boundary of the Southeast   of said Section 36; thence coincident with said South Boundary, N 89°51'03" W a distance of 112.96 feet to the POINT OF BEGINNING. 14 of said Section 36; thence coincident with said South Boundary, N 89°51'03" W a distance of 112.96 feet to the POINT OF BEGINNING. Containing an area of 2651920.89 square feet, 60.880 acres more or less.2651920.89 square feet, 60.880 acres more or less. acres more or less.

AutoCAD SHX Text
Scale: N.T.S

AutoCAD SHX Text
STR - 36/20/25

AutoCAD SHX Text
Location Plan

AutoCAD SHX Text
Alt Key: 3564219

AutoCAD SHX Text
Site

AutoCAD SHX Text
Geotechnical Engineer: Andreyev Engineering, Inc 1170 W Minneola Ave Clermont, Fl 34711 Ph 352-241-0508 Fx 352-241-0977

AutoCAD SHX Text
Environmentalist: Modica and Associates, Inc 302 Mohawk Street Clermont, Florida 34711 Ph 352-394-2000 Fx 352-394-1159 Contact: Jim Modica

AutoCAD SHX Text
FLOOD CERTIFICATE: ZONE "X" & "AE" PER FLOOD INSURANCE RATE MAP (FIRM) COMMUNITY PANEL NO. 12069C0485E, dated:12/18/2012 BEARING BASIS THE COORDINATE AND BEARING STRUCTURE FOR THIS SURVEY IS BASED ON FLORIDA STATE PLANE COORDINATE SYSTEM, EAST ZONE, NORTH AMERICAN DATUM OF 1983 (NAD83), 1990 ADJUSTMENT. HORIZONTAL CONTROL STATION UTILIZED WAS NATIONAL GEODETIC SURVEY (NGS) FIRST (1ST) ORDER CONTROL STATION "LC 06". 

AutoCAD SHX Text
Utility Contacts Drinking Water Howey-in-the-Hills 101 N Palm Ave Howey-in-the-Hills, Fl 34737 Ph (352) 324-2264 Sewage Disposal Howey-in-the-Hills 101 N Palm Ave Howey-in-the-Hills, Fl 34737 Ph (352) 324-2264 Garbage Disposal Howey-in-the-Hills 101 N Palm Ave Howey-in-the-Hills, Fl 34737 Ph (352) 324-2264 Fire Protection Lake County Fire Rescue 315 W Main Street Tavares, Florida 32778 Ph (352) 343-9458 Electric Sumter Electric 330 S US Highway 301 Sumterville, Florida 33585 Ph (352) 357-5600 Communications Options  Phone Sprint PO Box 770339 Winter Garden, Florida 34777 Ph (407) 814-5246 Fx (407) 814-5320 Cable  Spectrum  1670 E Highway 50 Suite D Clermont, Florida 34711 Ph (352) 394-5541 Fiber Optic Centurylink 33 N Main Street Winter Garden, Florida  Ph (407) 814-5271

AutoCAD SHX Text
Date

AutoCAD SHX Text
Revisions

AutoCAD SHX Text
#

AutoCAD SHX Text
Description

AutoCAD SHX Text
Description

AutoCAD SHX Text
#

AutoCAD SHX Text
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EXISTING UTILITIES
THE LOCATIONS OF ALL EXISTING UTILITIES SHOWN ON THE PLANS HAVE BEEN DETERMINED FROM THE BEST INFORMATION AVAILABLE AND
ARE GIVEN THE CONVENIENCE OF THE CONTRACTOR THE ENGINEER ASSUMES NO RESPONSIBILIT Y FOR THEIR ACCURACY.   PRIOR TO THE
START OF ANY CONSTRUCTION ACTIVITY, IT SHALL BE THE CONTRACTOR' S RESPONSIBILITY TO NOTIFY THE VARIOUS UTILITIES AND TO MAKE
THE NECESSARY ARRANGEMENTS FOR ANY RELOCATIONS TO THESE UTILITIES WITH THE OWNER OF THE UTILITY.  THE CONTRACTOR SHALL
EXERCISE CAUTION WHEN CROSSING AN UNDERGROUND UTILITY, WHETHER SHOWN ON THE PLAN OR LOCATED BY THE UTILITY COMPANY.
ALL UTILITIES THAT INTERFERE WITH THE PROPOSED CONSTRUCTION SHALL BE RELOCATED BY THE RESPECTIVE UTILITY COMPANY AND THE
CONTRACTOR SHALL COOPERATE WITH THEM DURING RELOCATION OPERATIONS.  ANY DELAY OR INCONVENIENCE CAUSED TO THE
CONTRACTOR BY THE RELOCATION OF VARIOUS UTILITIES SHALL BE INCIDENTAL TO THE CONTRACT, AND NO EXTRA COMPENSATION WILL BE
ALLOWED.

DRAINAGE SYSTEMS
THE CONTRACTOR SHALL PERFORM ALL WORK PERTAINING TO DRAINAGE INCLUDING EXCAVATION OF STORMWATER POND PRIOR TO THE
COMMENCEMEN TOF OTHER WORK INCLUDED IN THESE PLANS. THE DRAINAGE FACILITIES SHALL BE MAINTAINED BY THE CONTRACTOR
DURING THE COURSE OF THIS CONTRACT. THE CONTRACTOR SHALL INCLUDE FUNDS IN THE DRAINAGE COSTS OF THE CONTRACT TO
OPERATE AND MAINTAIN THE DRAINAGE SYSTEMS DURING THE WORK PROCESS.  ANY REQUIRED DE-SILTING OF THE STORMWATER
MANAGEMENT SYSTEM SHALL BE COMPLETED PRIOR TO FINAL APPROVAL BY EOR

PERMITS AND PERMIT REQUIREMENTS
THE CONTRACTO RSHALL OBTAIN FROM THE OWNER COPIES OF ALL REGULATOR YAND LOCAL AGENCY PERMITS.  THE CONTRACTOR SHALL
BE EXPECTED TO REVIEW AND ABIDE BY ALL THE REQUIREMENT S AND LIMITATIONS SET FORTH IN THE PERMITS.  A COPY OF THE PERMIT
SHALL BE KEPT ON THE JOB AT ALL TIMES.

LAYOUT AND CONTROL
UNLESS OTHERWISE NOTED ON THE PLANS, THE CONTRACTOR SHALL PROVIDE FOR THE LAYOUT OF ALL THE WORK TO BE CONSTRUCTED.
BENCHMARK INFORMATION SHALL BE PROVIDED TO THE CONTRACTOR BY THE OWNER OR OWNER'S SURVEYOR. ANY DISCREPANCIES
BETWEEN FIELD MEASUREMENTS AND CONSTRUCTION PLAN INFORMATION SHALL BE BROUGHT TO THE ATTENTION OF THE ENGINEER
IMMEDIATELY.

QUALITY CONTROL TESTING REQUIREMENTS
ALL TESTING RESULTS SHALL BE PROVIDED TO THE OWNER/OPERATOR AND THE ENGINEER. TESTING REQUIREMENT SARE TO BE IN
ACCORDANC EWITH THE OWNER/OPERATOR 'SSPECIFICATION SAND REQUIREMENTS A.LL TEST RESULTS SHALL BE PROVIDED (PASSING AND
FAILING) ON A REGULAR AND IMMEDIATE BASIS. CONTRACTOR SHALL PROVIDE TESTING SERVICES THROUGH A FLORIDA LICENSED
GEOTECHNICA LENGINEERING FIRM ACCEPTABL ETO THE OWNER AND THE ENGINEER. CONTRACTOR TO SUBMIT TESTING FIRM TO OWNER
FOR APPROVAL PRIOR TO COMMENCING TESTING.

SHOP DRAWINGS
SHOP DRAWINGS AND CERTIFICATION SFOR ALL STORM DRAINAGE, WATER SYSTEM, SEWER SYSTEM AND PAVING SYSTEM MATERIALS AND
STRUCTURES ARE REQUIRED.   THE CONTRACTOR SHALL SUBMIT SHOP DRAWINGS TO THE ENGINEER FOR APPROVAL PRIOR TO ORDERING
THE MATERIALS REQUIRED FOR CONSTRUCTION.

EARTHWORK
EARTHWORK QUANTITIES
THE CONTRACTO RSHALL PERFORM HIS OWN INVESTIGATION SAND CALCULATION SAS NECESSARY TO ASSURE HIMSELF OF EARTHWORK
QUANTITIES.   THERE IS NO IMPLICATION THAT EARTHWORK BALANCES, AND THE CONTRACTOR SHALL BE RESPONSIBLE FOR ANY IMPORT
FILL NEEDED, OR FOR REMOVAL AND DISPOSAL OF EXCESS MATERIALS.

EROSION CONTROL
EROSION AND SILTRATION CONTROL MEASURES ARE TO BE PROVIDED AND INSTALLED PRIOR TO COMMENCEMENT OF CONSTRUCTION.  IT IS
THE SITE CONTACTORS RESPONSIBILITY TO OBTAIN FDEP NPDES NOI PRIOR TO ANY EARTHMOVING ACTIVITIES.  THESE MEASURES ARE TO
BE INSPECTED BY THE CONTRACTOR ON A REGULAR BASIS AND ARE TO BE MAINTAINED OR REPAIRED ON AN IMMEDIATE BASIS AS
REQUIRED.  REFER TO WATER MANAGEMEN TDISTRICT PERMIT FOR ADDITIONAL REQUIREMENTS FOR EROSION CONTROL AND SURFACE
DRAINAGE.  ALL AREAS DISTURBED DURING CONSTRUCTION SHALL BE STABILIZED WITH SOD WITHIN 7 DAYS OF COMPLETION OF
CONSTRUCTION. SOD SHALL BE THE SAME VARIETY OF EXISTING SOD LIMITS OF DISTURBANCE.

LIMITS OF DISTURBANCE
AT NO TIME SHALL THE CONTRACTOR DISTURB SURROUNDING PROPERTIES OR TRAVEL ON SURROUNDING PROPERTIES WITHOUT WRITTEN
CONSENT FROM THE PROPERTY OWNER. REPAIR OR RECONSTRUCTIO NOF DAMAGED AREAS ON SURROUNDIN GPROPERTIES SHALL BE
PERFORMED BY THE CONTRACTOR ON AN IMMEDIATE BASIS. ALL COSTS FOR REPAIRS SHALL BE THE RESPONSIBILITY OF THE CONTRACTOR
AND NO EXTRA COMPENSATIONS HALL BE PROVIDED. GRADING AND/OR CLEARING ON PROPERTIE SOTHER THAN SHOWN ON THE APPROVED
PLANS IS PROHIBITED.

TREE REMOVAL
THE CONTRACTO RSHALL NOTIFY THE OWNER AND THE ENGINEER WHEN ALL WORK IS LAID OUT (SURVEY STAKED), SO THAT A
DETERMINATION MAY BE MADE OF SPECIFIC TREES TO BE REMOVED. NO TREES ON THE CONSTRUCTIO NPLANS AS BEING SAVED SHALL BE
REMOVED WITHOUT PERMISSION FROM THE OWNER AND ENGINEER.

CLEARING AND GRUBBING
THE CONTRACTOR SHALL BE RESPONSIBLE FOR CLEARING AND GRUBBING FOR SITE CONSTRUCTION INCLUDING CLEARING FOR PAVING,
UTILITIES, DRAINAGE FACILITIES AND BUILDING CONSTRUCTION. ALL AREAS TO BE CLEARED SHALL BE FIELD STAKED AND REVIEWED BY THE
OWNER AND/OR ENGINEER PRIOR TO ANY CONSTRUCTION.

MATERIAL STORAGE/DEBRIS REMOVAL
1. NO COMBUSTIBLE BUILDING MATERIALS MAY BE ACCUMULATED ON THE SITE AND NO CONSTRUCTION WORK INVOLVING COMBUSTIBLE
MATERIALS MAY BEGIN UNTIL INSTALLATION OF ALL REQUIRED WATER MAINS AND FIRE HYDRANTS HAVE BEEN COMPLETED, DEP APPROVAL
RECEIVED FOR THE WATER MAINS, AND THE HYDRANTS ARE IN OPERATION.  CONSTRUCTION WORK INVOLVING NON-COMBUSTIBLE
MATERIALS, SUCH AS CONCRETE, MASONRY AND STEEL MAY BEGIN PRIOR TO THE FIRE HYDRANTS BEING OPERATIONAL.
2. ALL MATERIA LS EXCAVATED SHALL REMAIN THE PROPERTY OF THE OWNER AND SHALL BE STOCKPILED AT ON-SITE LOCATIONS AS
SPECIFIED BY THE OWNER .MATERIALS SHALL BE STOCKPILED SEPARATEL YAS TO USABLE (NON-ORGANIC) FILL STOCKPILES AND ORGANIC
(MUCK) STOCKPILES IF MUCK IS ENCOUNTERED C. ONTRACTO RSHALL BE RESPONSIBL EFOR THE REMOVAL OF ALL UNSUITABLE FILL
MATERIALS FROM THE SITE. ALL CLAY ENCOUNTERED SHALL BE EXCAVATED OUT AND REPLACED WITH CLEAN GRANULAR FILL MATERIALS.

FILL MATERIAL
ALL MATERIALS SHALL CONTAIN NO MUCK, STUMPS, ROOTS ,BRUSH ,VEGETATIVE MATTER ,RUBBISH OR OTHER MATERIAL THAT WILL NOT
COMPACT INTO A SUITABLE AND ENDURING BACKFILL .FILL SHALL BE CLEAN ,NON-ORGANIC G, RANULAR MATERIAL WITH NOT MORE THAN
10% PASSING THE NO. 200 SIEVE.

COMPACTION
FILL MATERIALS PLACED UNDER ROADWAYS SHALL BE COMPACTED TO AT LEAST 98% OF THE MAXIMUM DENSITY AS SPECIFIED IN AASHTO
T-180. ALL OTHER FILL AREAS ARE TO BE COMPACTED TO AT LEAST 95% MAXIMUM DENSITY AS SPECIFIED IN AASHTO T-180. FILL MATERIALS
SHALL BE PLACED AND COMPACTED IN A MAXIMUM OF 12" LIFTS. THE CONTRACTOR SHALL PROVIDE THE ENGINEER AND OWNER WITH ALL
(PASSING AND FAILING) TESTING RESULTS. RESULTS SHALL BE PROVIDED ON A TIMELY AND REGULAR BASIS PRIOR TO CONTRACTOR'S PAY
REQUEST SUBMITTAL FOR THE AFFECTED WORK.

PAVEMENT AND/OR ROAD AND RIGHT-OF-WAY WORK
GENERAL DESIGN INTENT
ALL PAVING SURFACES IN INTERSECTION SAND ADJACENT SECTIONS SHALL BE GRADED TO DRAIN POSITIVELY IN THE DIRECTION SHOWN BY
THE FLOW ARROWS ON THE PLANS AND TO PROVIDE A SMOOTHLY TRANSITIONED DRIVING SURFACE FOR VEHICLES WITH NO SHARP BREAKS
IN GRADE, AND NO UNUSUALLY STEEP OR REVERSE CROSS SLOPES. APPROACHES TO INTERSECTION SAND ENTRANCE AND EXIT GRADES TO
INTERSECTION SWILL HAVE TO BE STAKED IN THE FIELD AT DIFFERENT GRADES THAN THE CENTERLINE GRADES TO ACCOMPLISH THE
PURPOSES OUTLINED. IN ADDITION, THE STANDARD CROWN WILL HAVE TO BE CHANGED IN ORDER TO DRAIN POSITIVELY IN THE AREA OF
INTERSECTIONS.  IT IS THE CONTRACTOR' SRESPONSIBILIT YTO ACCOMPLISH THE ABOVE AND THE ENGINEER SHALL BE CONSULTED SO THAT
HE MAY MAKE ANY AND ALL REQUIRED INTERPRETATION OSF THE PLANS OR GIVE SUPPLEMENTAR YINSTRUCTION TO ACCOMPLISH THE
INTENT OF THE PLANS.

MATERIALS/CONSTRUCTION SPECIFICATIONS
MATERIALS AND CONSTRUCTION METHODS FOR THE ROADWAY CONSTRUCTION SHALL BE IN ACCORDANCE WITH THE FLORIDA DEPARTMENT
OF TRANSPORTATION STANDARD SPECIFICATIONS FOR ROAD AND BRIDGE CONSTRUCTION LATEST EDITION.

PAVEMENT SECTION REQUIREMENTS
CONSTRUCTION OF ROADWAY, SUBGRADE PREPARATION, AND PAVEMENT INSTALLATION SHALL CONFORM TO FDOT STANDARDS AND SOILS
REPORT RECOMMENDATIONS UNLESS OTHERWISE NOTED IN THE CONSTRUCTION DOCUMENTS.

SIDEWALKS
SIDEWALKS ARE TO BE CONSTRUCTED IN THE AREA AS SHOWN ON THE CONSTRUCTION PLANS. SIDEWALK SHALL BE CONSTRUCTED OF 4
INCHES OF CONCRETE WITH A 28 DAY COMPRESSION STRENGTH OF 2500 PSI.  JOINTS SHALL BE EITHER TOOLED OR SAWCUT AT A DISTANCE
OF 5' LENGTHS, HANDICAPPED RAMPS SHALL BE PROVIDED AT ALL INTERSECTION SAND BE IN ACCORDANCE WITH STATE REGULATIONS FOR
HANDICAP ACCESSIBILITY.  ALL CROSS SLOPES SHALL BE LESS THAN 2.0% AND RUNNING SLOPES SHALL BE LESS THAN 5.0%

PAVEMENT MARKINGS/SIGNAGE
PAVEMENT MARKINGS AND SIGNAGE SHALL BE PROVIDED AS SHOWN ON THE CONSTRUCTION PLANS AND SHALL MEET THE REQUIREMENTS
OF THE OWNER/OPERATOR.  SIGNAGE SHALL BE IN CONFORMANC EWITH MUTCD (LATEST EDITION). A 48-HOUR PAVEMENT CURING TIME WILL
BE PROVIDED PRIOR TO APPLICATION OF THE PAVEMENT MARKINGS. REFLECTIVE PAVEMENT MARKINGS SHALL BE INSTALLED IN
ACCORDANCE WITH FDOT INDEX NO. 17352.

TRAFFIC CONTROL
WHERE APPLICABLE A MOT PLAN SHALL BE SUBMITTED TO THE ENGINEER PRIOR TO COMMENCEMEN OTF WORK. A MINIMUM OF 2-WAY, ONE
LANE TRAFFIC SHALL BE MAINTAINED IN THE WORK SITE AREA. ALL CONSTRUCTION WARNING SIGNAGE SHALL BE IN PLACE PRIOR TO
COMMENCEMEN TOF CONSTRUCTION AND BE MAINTAINED THROUGHOU TCONSTRUCTION.  ACCESS SHALL BE CONTINUOUSLY MAINTAINED
FOR ALL PROPERTY OWNERS SURROUNDIN GTHE WORK SITE AREA.  LIGHTED WARNING DEVICES ARE TO BE OPERATIONAL PRIOR TO DUSK
EACH NIGHT DURING CONSTRUCTION.

CURBING
CURBING SHALL BE CONSTRUCTED WHERE NOTED ON THE CONSTRUCTION PLANS. CONCRETE FOR CURBS SHALL BE DEPARTMENT OF
TRANSPORTATION CLASS "1" CONCRETE WITH A 28 DAY COMPRESSION STRENGTH OF 2500 PSI. ALL CURBS SHALL HAVE SAW CUT
CONTRACTION JOINTS AND SHALL BE CONSTRUCTED AT INTERVALS NOT TO EXCEED 10'-0" ON CENTER. CONSTRUCTION OF CURBS SHALL BE
IN CONFORMANCE WITH FDOT STANDARD SPECIFICATIONS FOR ROAD AND BRIDGE CONSTRUCTION SECTION 520 AND DETAILS PROVIDED ON
THE CONSTRUCTION PLANS.

ROW RESTORATION
ALL AREAS WITHIN THE RIGHT-OF-WAY SHALL BE FINISH GRADED WITH A SMOOTH TRANSITION INTO EXISTING GROUND. ALL SWALES SHALL
BE STABILIZED IMMEDIATEL YAFTER FINAL GRADING. ALL DISTURBED AREAS SHALL BE RAKED CLEAN OF ALL LIMEROCK AND ROCKS AND
SODDED AFTER FINAL GRADING IN ACCORDANCE WITH THE CONSTRUCTION PLANS PRIOR TO FINAL INSPECTION. ALL GRASSING (SOD) SHALL
BE MAINTAINED BY THE CONTRACTOR UNTIL FINAL ACCEPTANCE BY THE OWNER/OPERATOR.

SITE ACCESS
ALL ACCESS TO THE JOB SITE FOR CONSTRUCTION AND RELATED ACTIVITIES SHALL BE BY EXISTING STREETS AND ROADS.

LANDSCAPING
PROVIDE MINIMUM 5' SEPARATION FROM UTILITIES AND TREES WITH INVASIVE ROOT SYSTEMS.

WATER PIPE MATERIALS
WATER SYSTEM SHOP DRAWINGS SHALL BE SUBMITTED TO THE ENGINEER AND SHALL MEET THE LOCAL JURISDICTION MINIMUM
REQUIREMENTS.

POLYVINYL CHLORIDE PLASTIC PIPE (PVC) 4" THROUGH 12" SHALL BE MANUFACTURED IN ACCORDANCE WITH ANSI/AWWA C900 (LATEST
EDITION) AND SHALL HAVE A MINIMUM WORKING PRESSURE OF 150 PSI AND A DR (DIMENSION RATIO) OF 18. ALL PVC PIPE SHALL BEAR THE
NSF LOGO FOR POTABLE WATER. JOINTS SHALL BE OF THE PUSH-ON TYPE AND COUPLINGS CONFORMING TO ASTM D3139, DR18 PIPE.

DUCTILE IRON PIPE (DIP) SHALL BE STANDARD PRESSURE CLASS 350 IN SIZES 4" THROUGH 12" AND CONFORM TO ANSI/AWWA C150/A21.50
(LATEST EDITION). ALL DUCTILE IRON PIPE SHALL HAVE A STANDARD THICKNESS OF CEMENT MORTAR LINING AS SPECIFIED IN ANSI/AWWA
C104/A21.4 (LATEST EDITION). PIPE JOINTS SHALL BE OF THE PUSH-ON RUBBER GASKET TYPE CONFORMING TO ANSI/AWWA C111/A21.11
(LATEST EDITION).

PIPE DETECTOR WITH LOCATOR WIRE SHALL BE INSTALLED ON ALL WATER MAINS PER DETAIL. PIPE SIZES GREATER THAN 12" SHALL BE
SEPARATELY SPECIFIED ON THE PLANS; WITH THICKNESS CLASSES TO BE SHOWN BASED ON WORKING PRESSURES, PIPE DEPTH AND
TRENCH CONDITIONS F. ITTINGS FOR DUCTILE IRON PIPE AND PVC C-900 PIPE SHALL BE DUCTILE IRON AND SHALL CONFORM TO ANSI/AWWA
C153/A21.10 (LATEST EDITION) AND SHALL BE CEMENT LINED IN CONFORMANCE WITH ANSI/AWWA C104/A21.4 (LATEST EDITION).

POLYETHYLEN EWRAP USED FOR CORROSION PREVENTION ON DUCTILE IRON PIPE SHALL CONFORM TO THE REQUIREMENT SOF ANSI/ASTM
D1248. THE MINIMUM NOMINAL THICKNESS SHALL BE 0.008 IN. (8 MILS). INSTALLATION OF POLY WRAP SHALL BE IN ACCORDANCE WITH AWWA
C105. TRANSMISSION MAIN SHALL BE DIP RATED FOR 250 PSI.

VALVES
GATE VALVES SHALL BE RESILIENT SEAT AND SHALL CONFORM TO ANSI/AWWA C509.87 WITH WRENCH NUT, EXTENSION STEMS AND OTHER
APPURTENANCE SAS REQUIRED. MANUFACTURER 'SCERTIFICATIO NOF THE VALVES COMPLIANC EWITH AWWA SPECIFICATIO NC509 AND
TESTS LISTED THEREIN WILL BE REQUIRED. VALVES SHALL BE CLOW, DRESSER, KENNEDY, AMERICAN.

AIR RELEASE VALVES
AIR RELEASE VALVES SHALL BE PLACED AT HIGH POINTS OF THE TRANSMISSION MAIN TO PERMIT ESCAPE OF TRAPPED AIR. THE VALVE SIZE,
LOCATION AND METHOD OF INSTALLATIO NSHALL BE INDICATED ON THE DRAWINGS, OR AS DIRECTED BY THE ENGINEER. AIR
RELEASEVALVES SHALL BE CRISPN PRESSURE AIR VALVE TYPE.

WATER SERVICES
UNLESS OTHERWISE NOTED IN THE PLANS, THE UTILITY COMPANY SHALL PROVIDE AND INSTALL WATER METERS. CONTRACTOR SHALL
CONSTRUCT WATER SERVICE THROUGH THE CURB STOP AND SET METER BOXES TO FINISHED GRADE AS SHOWN ON THE WATER SYSTEM
DETAIL SHEET.

POLYETHYLENE (PE) PRESSURE PIPE FOR WATER SERVICES 1/2" THROUGH 3" SHALL CONFORM TO AWWA C901.88,MIN. 200 PSI. AND SHALL BE
PHILLIPS DRISCO CTS 5100 (DR-9) ASTM D-2737 ,200 PSI. ALL SERVICES SHALL INCLUDE THE FOLLOWING: LOCKING CURB STOPS, WYE
BRANCHES, UNIONS AS REQUIRED, PE SERVICE PIPE AND CORPORATION STOPS. THE SERVICE SHALL BE COMPLETE THROUGH THE CURB
STOP AS SHOWN ON THE DETAIL SHEET AND SHALL BE OF THE TYPE REQUIRED FOR COMPATIBILITY WITH THE SERVICE LINES SPECIFIED
AND FITTINGS SHALL BE MANUFACTURED BY FORD.

WHERE APPLICABLE - UNLESS OTHERWISE NOTED IN PLANS, UTILITY COMPANY SHALL PROVIDE AND INSTALL IRRIGATION METERS. WHERE
RECLAIM SERVICE IS NOT PROVIDED, CONTRACTOR SHALL CONSTRUC TIRRIGATION SERVICE THROUGH THE CURB STOP AND SET NEW
BOXES TO FINISHED GRADE AS SHOWN ON THE WATER SYSTEM DETAIL SHEET.

PIPE INSTALLATION
PIPE INSTALLATIO NOF PVC WATER MAIN SHALL BE IN CONFORMANC EWITH ASTM D2774 (LATEST EDITION) .INSTALLATION OF DUCTILE IRON
PIPE WATER MAIN SHALL BE IN CONFORMANCE WITH AWWA C600.87.

COMPACTED BACKFILL SHALL BE TO 98% MAXIMUM DENSITY AS DETERMINED BY AASHTO T-180 UNDER ALL PAVEMENTS WITH 12" MAXIMUM
LIFT THICKNESS .OTHER COMPACTION OF BACKFILL SHALL BE TO 95% MAXIMUM DENSITY AS DETERMINED BY AASHTO T-180 WITH 12"
MAXIMUM LIFT THICKNESS. SEE PIPE TRENCHING DETAILS.

MINIMUM COVER OVER ALL PIPE SHALL BE 36" FROM TOP OF PIPE TO FINISHED GRADE. SEE PLAN AND PROFILE SHEETS FOR REQUIRED
DEPTH.

NEW OR RELOCATED, UNDERGROUND WATER MAINS SHALL BE LAID TO PROVIDE A HORIZONTAL DISTANCE OF AT LEAST SIX FEET, AND
PREFERABLY TEN FEET, BETWEEN THE OUTSIDE OF THE WATER MAIN AND THE OUTSIDE OF ANY EXISTING OR PROPOSED GRAVITY- OR
PRESSURE-TYPE SANITARY SEWER, WASTEWATER FORCE MAIN, OR PIPELINE CONVEYING RECLAIMED WATER NOT REGULATED UNDER PART
III OF CHAPTER 62-610, F.A.C. THE MINIMUM HORIZONTAL SEPARATION DISTANCE BETWEEN WATER MAINS AND GRAVITY-TYPE SANITARY
SEWERS SHALL BE REDUCED TO THREE FEET WHERE THE BOTTOM OF THE WATER MAIN IS LAID AT LEAST SIX INCHES ABOVE THE TOP OF
THE SEWER. NEW OR RELOCATED, UNDERGROUND WATER MAINS CROSSING ANY EXISTING OR PROPOSED GRAVITY- OR VACUUM-TYPE
SANITARY SEWER SHALL BE LAID SO THE OUTSIDE OF THE WATER MAIN IS AT LEAST SIX INCHES, AND PREFERABLY 12 INCHES, ABOVE OR AT
LEAST 12 INCHES BELOW THE OUTSIDE OF THE OTHER PIPELINE. HOWEVER, IT IS PREFERABLE TO LAY THE WATER MAIN ABOVE THE OTHER
PIPELINE. AT THE UTILITY CROSSINGS DESCRIBED ABOVE, ONE FULL LENGTH OF WATER MAIN PIPE SHALL BE CENTERED ABOVE OR BELOW
THE OTHER PIPELINE SO THE WATER MAIN JOINTS WILL BE AS FAR AS POSSIBLE FROM THE OTHER PIPELINE. ALTERNATIVELY, AT SUCH
CROSSINGS, THE PIPES SHALL BE ARRANGED SO THAT ALL WATER MAIN JOINTS ARE AT LEAST THREE FEET FROM ALL JOINTS IN
VACUUM-TYPE SANITARY SEWERS, OR PIPELINES CONVEYING RECLAIMED WATER REGULATED UNDER PART III OF CHAPTER 62-610, F.A.C.,
AND AT LEAST SIX FEET FROM ALL JOINTS IN GRAVITY- OR PRESSURE-TYPE SANITARY SEWERS, WASTEWATER FORCE MAINS, OR PIPELINES
CONVEYING RECLAIMED WATER NOT REGULATED UNDER PART III OF CHAPTER 62-610, F.A.C.

ALL WATER MAINS SHALL BE INSTALLED WITH CONCRETE THRUST BLOCKS.
ALL PLUGS, CAPS, TEES, BENDS, FIRE HYDRANTS, VALVES, ETC. SHALL BE MECHANICAL JOINT FITTINGS.

G - General
G1.   These notes shall apply to all work in this set of drawings.
G2.   It will be the responsibility of the contractor(s) to insure that all required permits are obtained and are in hand at the job site prior to the
commencement of construction. Contractors shall abide by all conditions contained therein.  It is the contractors sole responsibility to ensure that
all construction is in accordance with local agencies codes, regulations and requirements.
G3.   Prior to commencement, the contractor shall provide a construction schedule for various site work elements so that site visits may be
coordinated.
G4.   Contractor shall furnish the owner with accurate certified record drawings showing all as-constructed work at the of completion of
construction. The surface water system shall include elevations and dimensions of control structures, weirs, inverts, manholes and volumes in
storage ponds.  Water and sewer system shall include location of all piped utilities, appurtenances and devices, elevations of manhole inverts,
tops and pipe crossings.  Drawings shall be certified by a Florida-registered land surveyor.
G5.   Structure elevations controlling water levels shall be built to  1/8"± (0.01 ft); inverts and water control elevations shall be built  to 1/4"± (0.02
ft).  Assigned volumes are absolute minimums. All other tolerances shall be built to local jurisdiction or industry standards.
G6.   The locations of all existing utilities and storm drainage shown on plans have been field verified to the best extent possible. However, it is
the contractor's responsibility to verify the field locations of all underground utilities and to determine any possible conflicts prior to the start of any
construction. Any delay or inconvenience to the contractor by the relocation of the various utilities shall be incidental to the contract and no extra
compensation is allowed.
G7.   The contractor shall immediately notify the engineer of any discrepancies found between the drawings and the field conditions prior to
construction in the area impacted by the conflict.
G8.   In accordance with Florida Law (553.851) the contractor must notify the gas or other utility a minimum of 48 hours and a maximum of five
days prior to excavation. (Excluding weekends).
G9.   All requirements and recommendations of inspection personnel other than the owner's shall be reported to the engineer/owner prior to
implementation. Compensation will not be allowed for work which is not authorized by the engineer/owner in writing.
G10.  All work shall be open to and subject to inspection by authorized personnel of the utility companies, project engineer and regulatory
agencies.
G11.  Contractor shall notify all appropriate utility companies and water management agencies of proposed start up.
G12.  Contractor shall stake all improvements using the centerline, building dimensions and pond dimensions. Contractor shall confirm the
building dimensions with the drawings prior to stakeout. It is the contractors sole responsibility to completely stake and check all improvements to
ensure adequate positioning, both horizontal and vertical, including minimum building setbacks prior to the installation of any improvement.  Any
conflicts shall be brought to the attention of the EOR prior to construction
13.  All work on public right-of-way shall comply with FDOT applicable indexes and all local jurisdiction regulations. Disturbed areas shall be
compacted to design density and sodded. Signs and barricades per FDOT and Manual of Uniform Traffic Control Devices.
G14.  All sidewalks and curb cuts shall be installed to meet the requirements of the ADA and Florida Accessibility Code.  Specifically, no running
slopes greater than 5.0% and not cross slopes greater than 2.0%.  All curb ramps shall be constructed per standard FDOT indexes unless
specifically noted otherwise.
G15.  Compact all utility trenches within the top 2' of the roadway to 98% of the modified proctor density (AASHTO T-180).  All other fill shall be
compacted to 95% of maximum density.
G16,  Recommendations of the Geotechnical Report are made part of the specifications and notations and shall be followed carefully.  A copy of
the report may be obtained from the Owner or Engineer.
G17  The concrete compressive strength for curb, gutter and flatwork shall be 3000 psi at 28 days (FDOT Class I).  Provide concrete test
cylinders and documentation.
G18.  The contractor shall reference and restore property corners and land markers disturbed during construction (under the direction of a Florida
registered land surveyor).
G19.  All property affected by this work shall be restored to a condition equal to or better than existed unless specifically exempted by the plans.
The cost for such restoration shall be incidental to other construction and no extra compensation will be allowed.
G20.  Roadway markings and striping to be installed in accordance with FDOT index #17345 and local jurisdiction standards.  Striping shall be
coordinated with local jurisdiction standards.
G21.  If seal coat is required on new pavement, temporary striping will be required until seal coat is applied (90 day curing time is required.)
G22.  Prior to implementation, the contractor shall prepare a maintenance of traffic plan.  The MOT plan shall conform to FDOT and local
jurisdiction standards.
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SXbVection ) VtateV tKat SoolV anG Sool GeckV mXVt be ���Ieet IUom
ViGe anG UeaU SUoSeUt\ lineV�
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Vetback IoU Sool eTXiSment UemainV at �� Ieet
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Match
Existing

Grade

3:1 M
ax

Match
Existing
Grade

Top Bank 70.0
25 yr Max Stage 68.74

Control Elev 65.00

Grade Change 63.00

Bottom 55.00

Wet Detention Pond Section

Ex Grade

Note:
Berm shall be designed and
certified complete by a
Registered Geotechnical
Engineer

Bottom of
Skimmer

Skimmer

6:1

4" Tk 3000 conc

Match
Ex Grade

3:1

Section B-B

Top of Berm Elev A

Weir Elev B

Section A-A

Swale  Weir

Fiberglass
Skimmer

Enkamat
Type 7012

4" Tk Concrete

Tract "E" Site Plan
Scale: 1"=20'

Typical 50' Wide ROW Pavement Section

Notes:
1. Contractor to pave the first lift as 34" and second  34" lift will be installed at the time of substantial completion of homes for each

phase.
2. Pavement section as shown is taken from Geotechnical Engineer's  recommendations/
3. Site contractor to coordinate with developer to install sleeves for  use by electrical, cable, telephone and etc.
4. After application of the first lift the contractor and homebuilders are jointly responsible for maintenance of pavement.  The

developer shall be notified when all repairs have been completed.

1
C12

6" Concrete Pavement

Typical  Access Easement Section2
C12

12" Compacted Subgrade
Concrete Pavement Notes::
1. 6" Thick on 12" Compacted Subgrade
2. All concrete 4,000 psi/28 day strength Portland Cement Type I
3. Contractor shall submitt jointing plan for approval prior to construction.
4. Expansion joints required at abutting structures, curbs, walks, etc.
5. Contraction joints shall be saw cut 1 " deep, maximum spacing 20'.
6. Construction or cold joints shall be doweled or keyed on joint line only.
7. Site contractor to coordinate with developer to install sleeves for  use by

electrical, cable, telephone and etc.

D1
C12

Drainage Easement

Rear Yard Swale Detail

4:1 Slope 4:1 Slope

Ex Grade

3
C12

4
C12

Conveyance Swale Detail5
C12

Conveyance Swale Detail6
C12 D3

C12

Pond Liner per
Detail

3:1 Slope

SHWT

69.83

D4
C12

Swale #1
A - 67.00, B - 66.30

Swale #2
A - 67.50, B - 66.80

Swale #3
A - 68.0, B - 67.30

Swale #4
A - 67.0, B - 66.30
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Curb Inlet Details D2
C13

Curb Inlet Details

D3
C13

Storm Structure Bottom Details D4
C13

Type "C" Ditch Bottom Inlet
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Mitered End Section D2
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Mitered End Section
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Buckhill Road Landscape Buffer
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Elev 52.00

Note:
Final pump selection and design is TBD
based on final design information
provided by the City.  Specifically the
design connection pressure.
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Ex 6" Water
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10x10 Tee

Appox

Inv 142.00

10" Gate

Valve

10" Gate

Valve

New Off-Site Hydrant #2

New Hydrant & Valve

Approx Inv 143.0

98' - 8"

Water Main

10x8" Reducer

1537' - 10"

Water Main
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4" Plug Valve

New San ARV #1

Approx Inv 80.00

New 10" Gate Valve

Approx inv 80.00

492 lf of 4" ForceMain

45° bend

New ARV #2

Approx Inv 87.00

Low Point

Aprox Inv 76.0

650 lf of 4" Force Main

18 lf of 4" Force Main

18 lf of 4" Force Main

45° bend

615 lf of 4" Force Main
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1537' - 10"

Water Main

New Off-Site Hydrant #1

New Hydrant & Valve

Approx Inv 85.0

90° Bend

Approx Inv 83.0

20' - 10"

Water Main

45' - 10" DIP

by directional Bore

45° Bend

Approx Inv 83.0

50' - 10"

Water Main

45° Bend

Approx Inv 82.0

970' - 10"

Water Main

45° Bend

Approx Inv 76.5

45° Bend

Approx Inv 76.5

14' - 10" Water Main

144' - 10" Water Main

11.25° Bend

Approx Inv 76.75

150' - 10" Water Main

11.25° Bend

Approx Inv 76.75

261' - 10" Water Main

1,160' - 10"

Water Main

Connect to Ex 6" Water Main

with 6x10 Tapping Saddle

and Valve

Approx 77.00

Low Point

Aprox Inv 76.0
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Low Point

Aprox Inv 67.0

615 lf of 4" Force Main

641 lf of 4" Force Main

New ARV #3

Approx Inv 78.00

Low Point

Aprox Inv 68.0

712 lf of 4" Force Main

(2) 45° Bends

Aprox. inv 71.50

Install 40'  - 4" DIP by

Directional bore

New Crossing

FM below Water main

12" Min clear
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Core drill connection to ex lift station

Approximate Inv 74.00
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45° Bend

Approx Inv 76.5

144' - 10" Water Main

11.25° Bend

Approx Inv 76.75

150' - 10" Water Main

11.25° Bend

Approx Inv 76.75

261' - 10" Water Main

11.25° Bend

Approx Inv 76.75

70' - 10" DIP

by directional Bore

192' - 10" Water Main

11.25° Bend

Approx Inv 77.00

11.25° Bend

Approx Inv 77.25

100' - 10" Water Main

22.5° Bend

Approx Inv 77.50

350' - 10" Water Main

90° Bend

Approx Inv 81.00

Connect to Ex

8" Water Main

with 8x10 Tapping Saddle

and Valve

90° Bend

Approx Inv 81.00

40' - 10" DIP

by directional Bore
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t
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d

Connect to Ex 6" Water Main

with 6x10 Tapping Saddle

and Valve

Approx 77.00

1,160' - 10"

Water Main

45° bend

New ARV #2

Approx Inv 87.00

18 lf of 4" Force Main

18 lf of 4" Force Main

45° bend

615 lf of 4" Force Main

2/21/2022 9:09:34 AM
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Landscape Notes:
· Entrance Signs may be located In the Landscape Easements. Such Landscape Buffers and Screens will be

consistent with COHH LDR's.

Tree Protection Notes
A certified tree survey has been conducted by Ellis Surveying, Inc.
Of the total non-Pines located within the Parcel, the majority have ,been Identified as Diseased, Decayed, Dying, or
Dangerous and will be removed. Of the remaining healthy non-Pines, many are in the way of construction.   The
Developer agree to maximize the number of  healthy non-Pine trees .

Trees will be saved in accordance with COHH Tree Protection Barrier Details.

Tree Requirements:
1. Howie LDR's require 3 trees per lot therefore a total of no less than 468 trees will be provided on  the
completed project. For any Lots having less than 3 trees homebuilders will be required to cure the deficiency.
2. In addition, to satisfy the replacement plantings requirement homebuilders will be required to provide the
requisite replacement trees.

5' Wide
Walking Trail

Wetland Line

WETLANDS

LITTLE LAKE HARRIS

Waters Edge

WHISPERING LAKE (Proposed
Recreational Lake)

Landscape Tract
20' x 565' (apprx)
(Common Area to
be H.O.A. Maint.
Responsibility)

Landscape Tract
10' x 1250' (apprx)
(Common Area to
be H.O.A. Maint.
Responsibility)

Trees With the Potential
To Be Saved (Typical)

Entrance Signs

Proposed Guard House

Tree Save Table

Note:
This table refers to trees that can potentially be saved as depicted on sheet TM2 & TM3

2/18/2022 1:11:29 PM
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Landreth Lighting Luminaire Schedule

Symbol [MANUFAC] Qty Label Arrangement Description LLF Lum. Watts Lum. Lumens BUG Rating

NLS LIGHTING 57 SLA SINGLE CAL-S-TP1-S6-T2-32L-53-30K-UNV-AM-FINISH-10K; MOUNTED ON A4-S-SGL-3R-FINISH ARM & DBRSAP 14' 5 188 FINISH HH T3R POLE 1.000 54 5508 B2-U0-G2

BEGA 7 SLB SINGLE 77263 K3 BLK 1.000 3 131 B0-U1-G0
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Construction Notes
1.  All work shall be in strict accordance
with the 2020 Florida Building Codes.
2.  A concrete work shall be in accordance
with ACI 318-08.
3.  All concrete 28 day strength shall be
3,000 psi
4.  Footing design is based on the minimum
soil bearing pressure of 2,000 psi
5.  If footing elevation occurs in unsuitable
soils, the engineer shall be notified
immediately.

Engineering Notes
Basic Wind Speed - 130 MPH
Wind importance factor - 1
Building Category - 2
Wind exposure - C
Design wind pressure - 29.4 PSF

FOUNDATIONS:

CONCRETE:

   CONCRETE SHALL HAVE AN UNCONFINED COMPRESSIVE STRENGTH OF 3000 PSI AT 28 DAYS.

CONCRETE PROTECTION FOR REINFORCING BARS SHALL BE AS FOLLOWS:

FOOTING      3" CLEAR, BOTTOM AND SIDES, 2" CLEAR , TOP
SLABS        3/4" CLEAR, U.N.O.
PIERS        1-1/2"  CLEAR TO STIRRUPS
COLUMNS      1-1/2"  CLEAR TO TIES

   SPREAD FOOTINGS SHALL BEAR ON SOIL COMPACTED TO DENSITY OF AT LEAST 95% OF MODIFIED
PROCTOR MAXIMUM DENSITY (ASTM D1557) THE SOIL SHALL BE COMPACTED TO THIS DENSITY TO A
DEPTH OF AT LEAST TWO (2) FEET BELOW TO BOTTOM OF FOOTING.

   FILL UNDER FLOOR SLABS SHALL SHALL BE COMPACTED TO DENSITY OF AT LEAST 95% OF
MODIFIED PROCTOR MAXIMUM DENSITY (ASTM).

   IT SHALL BE OWNER'S RESPONSIBILITY TO VERIFY SOIL BEARING CAPACITY AND SUB SURFACE
CONDITIONS, PRIOR TO START OF CONSTRUCTION.  OWNERS  GEOTECHNICAL CONSULTANT MAY
RECOMMEND SITE PREPARATION . CONTRACTOR SHALL COORDINATE SOIL INVESTIGATION FINDINGS
AND REQUIREMENTS OTHER THAN LISTED ABOVE WITH OWNER AND HIS GEOTECHNICAL CONSULTANTS
SUBSEQUENT RECOMMENDATIONS

   DESIGN OF REINFORCED CONCRETE CONFORMS WITH BUILDING CODE REQUIREMENTS FOR
REINFORCED CONCRETE- AC1 318, LATEST EDITION.

   REINFORCING STEEL SHALL BE ASTM A-615 GRADE 60 DEFORMED NEW BILLET STEEL CONFORMING
TO ACI 301, ACI315, AVI 318 AND CRSI MANUAL OF STANDARD PRACTICE, LATEST EDITION.

   ALL CONTINUOUS VERTICAL AND HORIZONTAL REINFORCING STEEL IN FOOTINGS, BEAMS, AND
COLUMN SHALL BE LAP SPLICED A MINIMUM OF 36 BAR DIAMETERS OR 18", WHATEVER IS GREATER.
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TO PUMP WATER FROM LITTLE LAKE HARRIS INTO THE ONSITE POND FOR IRRIGATION
PURPOSES. PUMP 2 IS TO PUMP WATER THROUGHOUT THE IRRIGATION SYSTEM.
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IRRIGATION MAINLINE PLAN

CALL: TOLL FREE
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NOT FOR CONSTRUCTION.

THESE PLANS ARE DIAGRAMMATIC OF THE WORK TO BE PERFORMED.
ALL LANDSCAPED AREAS ARE TO RECEIVED 100% COVERAGE. DO NOT
IRRIGATE BAHIA SOD. IRRIGATION EQUIPMENT MAY BE SHOWN OFFSET

FOR GRAPHIC CLARITY PURPOSES ONLY. AVOID ALL UTILITIES AND TREE
ROOT BALLS DURING INSTALLATION. ALL PUMPING EQUIPMENT IS TO BE

COORDINATED PRIOR TO CONSTRUCTION.
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IRRIGATION NOTES & LEGEND

1. THE PLANS AND DRAWINGS ARE DIAGRAMMATIC OF THE WORK TO BE PERFORMED. SOME
COMPONENTS MAY BE SHOWN OUTSIDE THE WORK AREA FOR CLARITY. THE WORK SHALL BE EXECUTED IN
A MANNER TO AVOID CONFLICTS WITH UTILITIES AND OTHER ELEMENTS OF CONSTRUCTION, INCLUDING
LANDSCAPE MATERIALS. ALL DEVIATIONS FROM THE PLANS SHALL BE APPROVED BY THE OWNER'S
REPRESENTATIVE BEFORE BEING INSTALLED.

2. THE CONTRACTOR SHALL COMPLY WITH ALL CURRENT LOCAL CODES, ORDINANCES, AND REGULATIONS.

3. ALL IRRIGATION MAINLINE AND LATERAL LINES ARE TO NOT EXCEED A VELOCITY OF 5FPS.

4. THE CONTRACTOR SHALL NOT WILLFULLY INSTALL ANY ASPECT OF THE IRRIGATION SYSTEM AS SHOWN
ON THE PLANS AND DRAWINGS, WHEN IT IS OBVIOUS IN THE FIELD THAT OBSTRUCTIONS, GRADE
DIFFERENCES, OR DISCREPANCIES EXIST THAT MIGHT NOT HAVE BEEN KNOWN DURING THE DESIGN OF
THE IRRIGATION SYSTEM. IN THE EVENT THAT NOTIFICATION OF THE CONFLICT IS NOT APPROVED BY THE
OWNER'S REPRESENTATIVE, THE CONTRACTOR WILL ASSUME FULL RESPONSIBILITY FOR ALL REVISIONS.

5. REFER TO THE LANDSCAPE PLANS WHEN TRENCHING TO AVOID TREE ROOT BALLS WHEN INSTALLING
IRRIGATION EQUIPMENT. CALL 811 AND REFER TO UTILITY PLANS PRIOR TO TRENCHING.

6. IRRIGATION CONTRACTOR SHALL VERIFY ALL SITE CONDITIONS, INCLUDING UTILITY LOCATIONS BEFORE
INSTALLATION OF THE IRRIGATION SYSTEM. THE CONTRACTOR IS RESPONSIBLE FOR COORDINATING
INSTALLATION WITH ALL OTHER CONSTRUCTION ON SITE, ESPECIALLY LANDSCAPE INSTALLATION. THE
IRRIGATION SYSTEM SHALL BE RELOCATED AT NO ADDITIONAL COST FOR ANY CONFLICT WITH LANDSCAPE
INSTALLATION OR ANY OTHER SITE CONSTRUCTION OR EXISTING CONDITIONS.

7. VERIFY THE REQUIRED MINIMUM STATIC WATER PRESSURE IS AVAILABLE AT THE PROJECT SITE PRIOR
TO BEGINNING THE IRRIGATION INSTALLATION.  NOTIFY THE IRRIGATION DESIGN CONSULTANT AND
LANDSCAPE ARCHITECT IN WRITING IF THE MINIMUM STATIC WATER PRESSURE OR WATER VOLUME IS NOT
AVAILABLE. SEE PLAN SHEET FOR REQUIREMENTS.

8. WHERE EXISTING OR NEW TREES, LIGHT FIXTURES, SIGNS, ELECTRONIC CONTROLLERS AND/OR OTHER
OBJECTS ARE AN OBSTRUCTION TO AN IRRIGATION SPRINKLER'S PATTERN, THE COMPONENT AND PIPING
SHALL BE RELOCATED AS NECESSARY TO OBTAIN PROPER COVERAGE OF AN IRRIGATION SPRINKLER'S
PATTERN WITHOUT DAMAGING THE OBSTRUCTION.

9. 100% HEAD TO HEAD COVERAGE IS REQUIRED. ASSURE THAT ANY MODIFIED SPACING DOES NOT
EXCEED THE SPACING SHOWN IN THE PLANS.

10.  THE IRRIGATION CONTRACTOR SHALL ADJUST ALL SPRINKLERS TO AVOID OVER SPRAY ONTO
IMPERVIOUS AREAS.

11.  ALL MATERIALS AND EQUIPMENT SHOWN SHALL BE NEW. IF THE DRAWINGS DO NOT THOROUGHLY
DESCRIBE THE TECHNIQUES TO BE USED, THE INSTALLER SHALL FOLLOW THE INSTALLATION METHODS
AND INSTRUCTIONS RECOMMENDED BY THE PRODUCT MANUFACTURER.

12.  THE LOCATION OF THE IRRIGATION MAINLINE SHALL BE IDENTIFIED IN THE FIELD AND APPROVED BY
THE OWNER'S REPRESENTATIVE BEFORE INSTALLATION.

13.  THE IRRIGATION CONTRACTOR IS TO SUBMIT PRODUCT SPECIFICATION SHEETS FOR ALL IRRIGATION
EQUIPMENT TO BE USED FOR APPROVAL BY THE LANDSCAPE ARCHITECT PRIOR TO INSTALLATION.

14.  THE QUANTITIES SHOWN IN THE LEGEND SHEETS SHALL NOT BE USED FOR BIDDING PURPOSES. THE
CONTRACTOR WILL BE RESPONSIBLE FOR CONDUCTING A COMPREHENSIVE MATERIALS TAKEOFF TO
DETERMINE THE ACTUAL QUANTITIES OF MATERIAL NECESSARY TO EXECUTE THE WORK DESCRIBED IN
THE DOCUMENTS.

15.   ALL TRENCHES SHALL BE BACKFILLED WITH CLEAN DEBRIS-FREE MATERIALS.

16.   IRRIGATION CONTRACTOR IS TO INSTALL CHRISTY ZONE TAGS WITH THE CORRESPONDING
CONTROLLER ZONE NUMBER AT EACH CONTROL VALVE.

17.   WHEN THE IRRIGATION MAINLINE IS 3" OR LARGER, ALL CHANGES OF DIRECTION SHALL BE
ACCOMPLISHED WITH THE USE OF DUCTILE IRON ELBOWS AND TEES W/ PROPER THRUST BLOCKING.
INSTALL JOINT RESTRAINT FITTINGS AS NECESSARY.

18.   AS BUILT DOCUMENTS ARE TO BE PROVIDED TO THE OWNER UPON COMPLETION OF THE PROJECT.
THE MAINLINE, CONTROL VALVES, ISOLATION VALVES, GROUND RODS AND SPLICE BOXES SHALL BE
LOCATED WITH A MEASUREMENT FROM TWO FIXED POINTS.

19.  THE IRRIGATION CONTRACTOR SHALL SECURE ANY AND ALL NECESSARY PERMITS FOR THE WORK
PRIOR TO COMMENCEMENT OF ON-SITE OPERATIONS.

20.  A MAINLINE PRESSURE TEST IS TO BE CONDUCTED BEFORE BACKFILLING. ALL FINDINGS ARE TO BE
REPORTED TO THE LANDSCAPE ARCHITECT WITHIN TWENTY FOUR HOURS POST TEST.

21.  ALL SLEEVES ARE TO BE TWO TIMES THE SIZE OF THE PIPE AND TO BE COORDINATED WITH THE
HARDSCAPE CONTRACTORS PRIOR TO CONSTRUCTION.

22.  PROVIDE ALL NECESSARY EQUIPMENT FOR THE TWO-WIRE SYSTEM TO OPERATE EFFICIENTLY. SEE THE
TWO-WIRE NOTES.

*THE QUANTITIES SHOWN IN THE LEGEND SHEETS SHALL NOT BE USED FOR
BIDDING PURPOSES. THE CONTRACTOR WILL BE RESPONSIBLE FOR CONDUCTING A
COMPREHENSIVE MATERIALS TAKEOFF TO DETERMINE THE ACTUAL QUANTITIES OF
MATERIAL NECESSARY TO EXECUTE THE WORK DESCRIBED IN THE DOCUMENTS.
ALL PUMPING EQUIPMENT IS YET TO BE SPECIFIED AND COORDINATED.

irrigation notes tw0-wire NOTES

CONTROLLER SHALL INTERFACE WITH HUNTER ICD DECODERS, EACH CAPABLE OF CONTROLLING 1, 2, 4, OR 6
VALVES (ICD-100, ICD-200, ICD-400, AND ICD-600)

PROVIDE AN ICD-SEN SENSOR DECODER FOR FLOW SENSOR(S) AND/OR CLIK SENSOR(S) ON TWO WIRE PATH

WIRE CONNECTIONS FROM DECODER OUTPUT TO SOLENOID SHALL BE 14 AWG, TYPE PE

WIRE DISTANCE FROM DECODER OUTPUT TO SOLENOID UNDER NORMAL CONDITIONS SHALL NOT EXCEED 150-FT
[45-M]

INSTALL IN VALVE BOX ON DECODER STAKE KIT (DECSTAKE-10) WITH BOTTOM OF DECODER FACING UP

CONTRACTOR SHALL INDICATE ASSOCIATED VALVE NUMBER(S) ON MANUFACTURER PROVIDED LABEL ON DECODER
WITH PERMANENT MARKER

DECODERS

WIRE FOR TWO-WIRE PATH SHALL BE TWISTED AND JACKETED HUNTER IDWIRE, OR APPROVED EQUAL (PAIGE
ELECTRIC P7354D); COATED WIRE SHALL NOT BE ACCEPTED AS AN EQUAL: ACCEPTABLE EQUAL PRODUCTS MUST
CONSIST OF TWO SEPARATELY PE JACKETED WIRE TWISTED INSIDE OF A PE JACKET

CONTRACTOR SHALL INSTALL IDWIRE1 (14 AWG) FOR WIRE PATH LENGTH UP TO 10,000-FT [3,048-M] AND IDWIRE2 (12
AWG) FOR WIRE PATH LENGTH UP TO 15,000-FT [4,572-M], WIRE PATH LENGHTS DECREASE WITH SUBSTITUTED WIRE

WIRE JACKET COLORS SHALL BE SUCH TO FACILITATE THE IDENTIFICATION OF VARIOUS WIRE PATH ZONES; SEE
WIRE JACKET CHART FOR WIRE TYPE, COLOR AND ASSOCIATED VALVES

THE CONTROLLER ALLOWS UP TO THREE (3) TWO-WIRE PATHS PER OUTPUT MODULE, CONTRACTOR SHALL NOT
CONNECT ANY TWO-WIRE PATH FROM ONE OUTPUT MODULE TO ANOTHER OUTPUT MODULE

WIRE CONNECTION FROM DECODER OUTPUT TO SOLENOID SHALL BE COLORED TO MATCH THE ASSOCIATED
DECODER OUTPUT STATION COLOR; RED AND BLUE COLORED WIRES SHALL NOT BE USED FOR CONNECTION
BETWEEN DECODER OUTPUT AND SOLENOID

WIRES

ALL CONNECTIONS AND SPLICES IN THE RED/BLUE TWO-WIRE PATH MUST BE MADE WITH 3M DBR/Y-6 WATERPROOF
CONNECTORS INSTALLED PER MANUFACTURERS INSTRUCTIONS IN VALVE BOX WITH OPEN END OF CONNECTOR
FACING DOWN

CONTRACTOR SHALL PROVIDE 36-IN [1-M] LOOP OF SLACK WIRE, MEASURED FROM TOP OF VALVE BOX, NEATLY
COILED INSIDE ALL SPLICE BOXES AND VALVE BOXES

ANY SPLICES IN THE TWO-WIRE PATH NOT ASSOCIATED WITH A DECODER SHALL BE HOUSED IN SEPARATE VALVE
BOXES WITH 36-IN [1-M] LOOP OF SLACK WIRE

CONTRACTOR SHALL INDICATE TWO-WIRE PATH DIRECTIONS IN PERMANENT MARKER WITHIN 6-IN [2.5-CM] OF
TWO-WIRE SPLICE ON WIRE JACKET OR ID TAG ZIP TIED TO WIRE: INCOMING WIRE SHALL BE MARKED “CONTROLLER”
ON WIRE JACKET OR ID TAG AND MUST INCLUDE ZIP-TIE ATTACHED TO WIRE JACKET EACH OUTGOING TWO-WIRE
PATH SHALL BE MARKED WITH CONNECTED VALVES ON WIRE JACKET

CONTRACTOR SHALL ENSURE ALL CONNECTIONS TO BE WATERTIGHT WITH NO ELECTRICAL LEAKAGE TO GROUND
OR SHORTING BETWEEN CONDUCTORS

SPLICES

ALL GROUNDING AND INSTALLATION OF EQUIPMENT SPECIFIED SHALL BE INSTALLED IN STRICT COMPLIANCE WITH
THE MANUFACTURER'S RECOMMENDATIONS AND IN ACCORDANCE WITH LOCAL, STATE, AND FEDERAL
REQUIREMENTS

BOTH THE CONTROLLER AND THE DECODERS SHALL BE GROUNDED TO GROUND RODS OR PLATES WITH LESS THAN
10 OHMS RESISTANCE

IRRIGATION CONTROLLER AND PAD SHALL NOT FALL WITHIN THE SPHERE OF INFLEUNCE OF A GROUND ROD OR
PLATE

AT A MINIMUM, EARTH GROUND SHALL BE CONNECTED AT THE FIRST DECODER OF EACH WIRE PATH LEAVING THE
CONTROLLER, AND EVERY 12TH VALVE/DECODER OR 1,000-FT [304-M] OF TWO-WIRE RUN (WHICHEVER IS SHORTER),
AND AT THE LAST VALVE/DECODER IN ANY WIRE RUN EXCEEDING 50' FROM MAIN WIRE PATH

FOR USE OF GROUNDING PLATE:

SOLID COPPER GROUNDING PLATE SHALL HAVE A PRE-WELDED #6 AWG INSULATED GREEN-YELLOW WIRE

GROUND PLATES ARE TO BE INSTALLED TO A MINIMUM DEPTH OF 30-IN [76-CM]

GROUND PLATES SHALL BE MADE OF A COPPER ALLOY INTENDED FOR GROUNDING APPLICATIONS AND HAVE
MINIMUM DIMENSIONS AS FOLLOWS:

A. FOR GROUNDING CONTROLLERS - 4-IN [10-CM] X 8-FT [1.2-M] X 0.0625-IN [1.5-MM] SOLID COPPER
GROUNDING PLATE, WITH 25-FT [7.6-M] CONTINUOUS LENGTH OF 6 AWG, GREEN INSULATED, WITH
EXTRUDED YELLOW STRIPE, SOLID BARE COPPER WIRE WELDED TO THE PLATE (PAIGE ELECTRIC 182199IC)
AND TWO 50-LB [22.6-KG] BAGS OF POWERSET EARTH CONTACT MATERIAL (PAIGE ELECTRIC 1820058) FOR
POROUS SOILS OR TWO 50-LB [22.6-KG] BAGS OF POWERFILL EARTH CONTACT MATERIAL (PAIGE ELECTRIC
1820059) FOR NON-POROUS SOILS

B. FOR GROUNDING DECODERS - 4-IN [10-CM] X 3-FT [1-M] X 0.0625-IN [1.5-MM] SOLID COPPER GROUNDING
PLATE, WITH 15-FT [4.5-M] CONTINUOUS LENGTH OF 10 AWG, GREEN INSULATED, WITH EXTRUDED YELLOW
STRIPE, SOLID BARE COPPER WIRE IS WELDED TO THE PLATE (PAIGE ELECTRIC 182201IC) AND ONE 50-LB
[22.6-KG] BAG OF POWERSET EARTH CONTACT MATERIAL (PAIGE ELECTRIC 1820058) FOR POROUS SOILS OR
ONE 50-LB [22.6-KG] BAG OF POWERFILL EARTH CONTACT MATERIAL (PAIGE ELECTRIC 1820059) FOR
NON-POROUS SOILS FOR USE OF GROUNDING ROD: GROUND ROD SHALL BE 5/8-IN [15-MM] DIAMETER X 8-FT
[1.2-M] LONG COPPER CLAD STEEL GROUND RODS WITH 15-FT [4.5-M] PRE-WELDED #6 AWG INSULATED
GREEN-YELLOW WIRE (PAIGE ELECTRIC PART # 182000IC6)

GROUND ROD SHALL BE DRIVEN INTO THE GROUND IN A VERTICAL POSITION OR AN OBLIQUE ANGLE NOT TO
EXCEED 45 DEGREES AT A LOCATION 10-FT [3-M] FROM THE ELECTRONIC EQUIPMENT, THE GROUND PLATE, OR
THE WIRES AND CABLES CONNECTED TO EQUIPMENT BEING GROUNDED

ADDITIONAL GROUND ROD IN DAISY CHAIN INSTALLATION SHALL BE 5/8-IN [15-MM] DIAMETER X 8-FT 
[1.2-M] LONG COPPER CLAD STEEL GROUND RODS WITH 25-FT [4.5-M] PRE-WELDED #6 AWG INSULATED 
GREEN-YELLOW WIRE (PAIGE ELECTRIC PART # 182007IC6)

GROUND RODS SHALL BE COVERED BY A VALVE BOX

ALL CIRCUIT COMPONENTS SHALL BE INSTALLED IN STRAIGHT LINES

GROUNDING

CONTRACTOR SHALL INSTALL PAIGE ELECTRIC 250090LED LIGHTENING ARRESTOR PER MANUFACTURERS
SPECIFICATIONS AS CLOSE TO CONTROLLER POWER SOURCE AS POSSIBLE TO PROTECT THE IRRIGATION
CONTROLLER FROM SURGES THROUGH 120 OR 240 VAC WIRES

SURGE PROTECTION (LIGHTING ARRESTOR)

CONTRACTOR SHALL PROVIDE PROJECT OWNER WITH THE FOLLOWING AT PROJECT COMPLETION AND TURN OVER:
A2C-D SD CARD WITH SAVED STATION AND IRRIGATION PROGRAM INFORMATION

PRODUCT MANUALS

IN ADDITION TO IRRIGATION AS-BUILT REQUIREMENTS, THE CONTRACTOR SHALL INCLUDE IN THE AS-BUILT
DRAWINGS OF IRRIGATION SYSTEM GRAPHICALLY DEPICTING LOCATION OF TWO-WIRE PATH(S), GROUNDING
LOCATION AND TYPE, DECODERS, NON-DECODER WIRE SPLICES, INDICATION OF TWO-WIRE SPLICE TYPES (1-WAY,
2-WAY, 3-WAY, ETC), AND TERMINATION OF TWO-WIRE PATHS ICD-HP HANDHELD PROGRAMMER AND DIAGNOSTIC
TOOL ROAM XL HANDHELD REMOTE AND RECEIVER

TURN OVER ITEMS

PRIOR TO INSTALLATION THE CONTRACTOR SHALL HAVE COMPLETED AND RECEIVED CERTIFICATION FOR THE
FOLLOWING TRAINING MODULES PROVIDED BY HUNTER INDUSTRIES:

DECODER SPECIALIST PROGRAM

MULTIMETER BASICS COURSE

EXPERT PROGRAM

MANUFACTURER TRAINING

PRIOR TO INSTALLATION OF TWO-WIRE IRRIGATION SYSTEM, A PRE-CONSTRUCTION MEETING SHALL BE CONDUCTED
WITH PROJECT OWNER'S REPRESENTATIVE, INSTALLING CONTRACTOR, AND IRRIGATION TWO-WIRE MANUFACTURER
AT NO ADDITIONAL COST FROM MANUFACTURER

PRE-CONSTRUCTION MEETING

HUNTER INDUSTRIES (800) 733-2823

TECHNICAL SUPPORT

CONTRACTOR SHALL LOCATE AND INSTALL GROUND ROD AND/OR PLATE IN AREA OF MOIST SOIL TO MAXIMIZE
ELECTRICAL CONDUCTIVITY

GROUND ROD AND PLATE LOCATION

CALL: TOLL FREE
1.800.422.4133

UNDERGROUND SERVICE ALERT

TWO DAYS BEFORE YOU DIG

SYMBOL MANUFACTURER/MODEL/DESCRIPTION QTY PSI

HUNTER PROS-12-PRS30-CV-F-R SHORT RADIUS NOZZLES
SHRUB SPRAY, 30 PSI REGULATED 12" POP-UP. WITH
FACTORY INSTALLED DRAIN CHECK VALVE, FLOGUARD AND
RECLAIMED PURPLE BODY CAP. CO-MOLDED WIPER SEAL
WITH UV RESISTANT MATERIAL.

7 30

HUNTER PROS-12-PRS30-CV-F-R 5` STRIP SPRAY
SHRUB SPRAY, 30 PSI REGULATED 12" POP-UP. WITH
FACTORY INSTALLED DRAIN CHECK VALVE, FLOGUARD AND
RECLAIMED PURPLE BODY CAP. CO-MOLDED WIPER SEAL
WITH UV RESISTANT MATERIAL.

171 30

HUNTER PROS-12-PRS30-CV-F-R 8` RADIUS
SHRUB SPRAY, 30 PSI REGULATED 12" POP-UP. WITH
FACTORY INSTALLED DRAIN CHECK VALVE, FLOGUARD AND
RECLAIMED PURPLE BODY CAP. CO-MOLDED WIPER SEAL
WITH UV RESISTANT MATERIAL.

8 30

HUNTER PROS-12-PRS30-CV-F-R 10` RADIUS
SHRUB SPRAY, 30 PSI REGULATED 12" POP-UP. WITH
FACTORY INSTALLED DRAIN CHECK VALVE, FLOGUARD AND
RECLAIMED PURPLE BODY CAP. CO-MOLDED WIPER SEAL
WITH UV RESISTANT MATERIAL.

5 30

HUNTER PROS-12-PRS30-CV-F-R 12` RADIUS
SHRUB SPRAY, 30 PSI REGULATED 12" POP-UP. WITH
FACTORY INSTALLED DRAIN CHECK VALVE, FLOGUARD AND
RECLAIMED PURPLE BODY CAP. CO-MOLDED WIPER SEAL
WITH UV RESISTANT MATERIAL.

3 30

HUNTER PROS-12-PRS30-CV-F-R 15` RADIUS
SHRUB SPRAY, 30 PSI REGULATED 12" POP-UP. WITH
FACTORY INSTALLED DRAIN CHECK VALVE, FLOGUARD AND
RECLAIMED PURPLE BODY CAP. CO-MOLDED WIPER SEAL
WITH UV RESISTANT MATERIAL.

1 30

HUNTER PROS-12-PRS30-CV-F-R ADJUSTABLE ARC
SHRUB SPRAY, 30 PSI REGULATED 12" POP-UP. WITH
FACTORY INSTALLED DRAIN CHECK VALVE, FLOGUARD AND
RECLAIMED PURPLE BODY CAP. CO-MOLDED WIPER SEAL
WITH UV RESISTANT MATERIAL.

16 30

HUNTER PCB-R FLOOD BUBBLER, 1/2" FIPT.  WITH PURPLE
CAP FOR RECLAIMED WATER USE.

146 30

SYMBOL MANUFACTURER/MODEL/DESCRIPTION QTY

HUNTER ICV-G-R
1", 1-1/2", 2", AND 3" PLASTIC ELECTRIC REMOTE CONTROL
VALVES, GLOBE CONFIGURATION, WITH NPT THREADED
INLET/OUTLET, FOR COMMERCIAL/MUNICIPAL USE. WITH
RECLAIMED WATER ID, PURPLE HANDLE.

7

LEEMCO LMV-44BB
4" X 4" LMV-BB SERIES MAINLINE GATE VALVE. THE BELL X
BELL VERSION PROVIDES IN-LINE ISOLATION WHERE THE
LOCATION IS NOT NEAR A MAINLINE DUCTILE IRON FITTING.

25

HUNTER A2C-225D-P
225-STATION DECODER CONTROLLER WITH ONE (2) A2C-D75
MODULE IN AN OUTDOOR PLASTIC WALL MOUNT
ENCLOSURE.

1

HUNTER MWS
WEATHER STATION WITH RAIN SENSOR, WIND SENSOR, 120
VAC, 5 AMP. 5 YEAR WARRANTY.

1

LAKE PUMP 1

WATER METER 2" 1

IRRIGATION LATERAL LINE: PVC CLASS 200 SDR 21-NP 3,242 L.F.

IRRIGATION MAINLINE: PVC CLASS 200 SDR 21-NP 16,939 L.F.

PIPE SLEEVE: PVC SCHEDULE 40 1,236 L.F.
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IRRIGATION DETAILS

GROUNDING ROD
1" = 1'-0"

8'-0" TO 12'-0"

NOTES:

1. ALL GROUNDING REQUIREMENTS FOR CONTROLLERS
SHALL CONFORM TO  LOCAL ELECTRIC CODES.

2. GROUNDING ROD SHALL NOT BE LOCATED IN THE SAME
TRENCH AS IRRIGATION  MAINLINES OR LATERAL LINES.

3. VALVE BOX SHALL BE WRAPPED WITH A MINIMUM 3 MIL
THICK PLASTIC AND SECURED TO THE VALVE BOX
USING DUCT TAPE OR ELECTRICAL TAPE.

4. INSTALL GROUNDING ROD PER THE CONTROLLER
MANUFACTURER'S SPECIFICATIONS AND
RECOMMENDATIONS.
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FINISH GRADE1

PAVEMENT2

THREE (3) 4" x 8" BRICKS3

5/8" x 8'-0" COPPER GROUNDING
ROD

4

GROUNDING ROD CLAMP5

#6 AWG BARE COPPER WIRE6

1/2" PVC ELECTRICAL CONDUIT AND
SWEEP FOR EARTH GROUND

7

1
FX-IR-FX-AUXEQ-01

ELECTRICAL PULL BOX (LOW VOLTAGE)
1 1/2" = 1'-0"

24" MIN. 1

23

4

5

NOTES:

1. VALVE BOXES SHALL BE LOCATED IN PLANTING AREAS.

2. SPLICES SHALL ONLY BE MADE AT ELECTRICAL PULL
BOXES.

3. LOW VOLTAGE WIRES UNDER ROADWAYS MUST BE IN
CONTINUOUS CONDUIT WITH 90° SCH. 40 PVC SWEEPS
TERMINATING IN PULL BOXES.

4. ALL WIRE CONNECTIONS SHALL BE MADE USING
DBR/Y-6 CONNECTORS OR APPROVED EQUAL.

5. VALVE BOX SHALL BE WRAPPED WITH MINIMUM 3 MIL.
THICK PLASTIC AND SECURE IT USING DUCT TAPE OR
ELECTRICAL TAPE.

6

7
8

PAVEMENT1

RECTANGULAR VALVE BOX WITH
LOCKING LID

2

WATERPROOF WIRE CONNECTORS3

CONTROLLER WIRES WITH MIN. 24"
EXPANSION CURLS

4

FINISHED GRADE5

3/8" WELDED WIRE MESH6

FOUR (4) 4" x 8" BRICKS7

DIRECT BURIAL (LOW VOLTAGE)
IRRIGATION CONTROLLER WIRES

8

2
FX-IR-FX-AUXEQ-02

IRRIGATION TRENCHING
1 1/2" = 1'-0"

1
2

NOTES:

1. SEE IRRIGATION LEGEND FOR MAINLINE AND LATERAL

LINE PIPE SIZE AND TYPE.

2. DIRECT BURIAL CONTROL WIRES SHALL BE INSTALLED

IN SCH. 40 PVC ELECTRICAL CONDUIT IF REQUIRED.

3. 2-WIRE IRRIGATION WIRE SHALL BE INSTALLED IN SCH.

40 PVC ELECTRICAL CONDUIT.

4. DETECTABLE LOCATOR TAPE SHALL BE LOCATED SIX

INCHES (6") ABOVE THE ENTIRE MAINLINE RUN.

24" MIN.

6"
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FINISHED GRADE1

PAVEMENT2

NON-PRESSURIZED LINE
(LATERAL LINE)

3

DETECTABLE LOCATOR TAPE4

PRESSURIZED LINE (MAINLINE)5

DIRECT BURIAL LOW VOLTAGE
CONTROL WIRES

6
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FX-IR-FX-AUXEQ-08

SLEEVE AT ROAD
1 1/2" = 1'-0"

FINISHED GRADE

NATIVE SOIL BACKFILL
COMPACT TO 95% COMPACTION

PVC MAIN LINE

BACKFILL WITH 100% COARSE SAND, WATER
JET & MECHANICALLY COMPACT TO 90%
OPTIMUM DENSITY. ALLOW 48 HOURS TO

SETTLE, AND BACKFILL AND COMPACT WITH
NATIVE SOIL.
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4" MIN. 4" MIN.

4"
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C
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WIDTH VARIES

4
FX-IR-FX-AUXEQ-15

NOTES:

1. SEE IRRIGATION LEGEND FOR MAINLINE SIZE AND TYPE.

2. ALL SLEEVES SHALL BE SCH. 40 PVC PIPE.

3. ALL SLEEVES SHALL EXTEND 12" BEYOND THE EDGE OF PAVEMENT.

4. END OF SLEEVES SHALL BE LOCATED WITH A WOODEN STAKE OR PVC
PIPE. LOCATORS SHALL RUN CONTINUOUSLY FROM THE END OF THE
SLEEVE TO FINISHED GRADE.

PIPE BENEATH PAVEMENT
1" = 1'-0"

3'
-0

"

PAVEMENT1

BASE ROCK2

CLEAN BACKFILL, 95%
RELATIVE COMPACTION
UNDER PAVING OR PER
CIVIL ENGINEER'S PLANS

3

CONTROL WIRES, SLEEVE
UNDER PAVING.
INSTALL ADJACENT TO
PRESSURIZED MAINLINE.
BUNDLE SHALL BE NO
MORE THAN 50% OF PIPE
DIAMETER

4

MAINLINE, SLEEVE UNDER
PAVING TO BE TWO
TIMES THE DIAMETER
OF THE PRESSURIZED
MAINLINE PIPE

5

NON-PRESSURIZED LINE,
SLEEVE UNDER PAVING
TO BE BE TWO TIMES
THE DIAMETER OF THE
LATERAL LINE

6

1

2

3

4

5

6

5
FX-IR-FX-AUXEQ-05

THRUST BLOCKING
3/4" = 1'-0"

PLAN VIEWS

SECTION VIEWS

45 DEG. ELBOW TEE 90 DEG. ELBOW

END OF LINE CAPPED LINE

1

UTILITY BOX

1 1

2 2

POURED IN-PLACE CONCRETE, 120 LBS. MINIMUM, TYPICAL1

FINISHED GRADE2

6
FX-IR-FX-AUXEQ-11

NOTES:

1. FLOW SENSOR MAKE AND MODEL NUMBER SHALL BE PER CONTROLLER
MANUFACTURER'S SPECIFICATIONS AND RECOMMENDATIONS (SEE
IRRIGATION PLANS).

2. FLOW SENSOR WIRE SHALL BE PER CONTROLLER MANUFACTURER'S
SPECIFICATIONS.

3. INSTALL FLOW SENSOR PER MANUFACTURER'S SPECIFICATIONS AND
RECOMMENDATIONS.

4. ALL WIRE RUNS SHALL BE CONTINUOUS WITHOUT ANY SPLICES.
WIRE CONNECTIONS SHALL BE MADE USING DBR/Y-6 CONNECTORS
OR APPROVED SUBSTITUTE.

5. VALVE BOX SHALL BE WRAPPED WITH A MIN. OF THREE (3) MIL THICK
PLASTIC AND SECURE IT TO THE VALVE BOX USING DUCT TAPE OR
ELECTRICAL TAPE.

6. SEE MASTER VALVE/FLOW SENSOR DETAIL FOR LINEAR DIMENSIONS.

FLOW SENSOR
3/4" = 1'-0"

FLOW
DIRECTION

3

1

2

4

5

6

7

8

9

FINISH GRADE1

MAINLINE PIPE FROM
MASTER VALVE (SEE
MASTER VALVE/FLOW
SENSOR DETAIL FOR
MAINLINE PIPE SIZE)

2

IRRIGATION VALVE
WIRES WITH 12" MIN.
EXPANSION COIL

3

FOUR (4) 4" x 8" BRICKS4

FLOW SENSOR (SEE
IRRIGATION PLANS FOR
MAKE AND MODEL)

5

SCH. 40 PVC REDUCER
BUSHING

6

SCH. 40 PVC 45 DEG.
ELBOW

7

3" THICK LAYER OF PEA
GRAVEL OR APPROVED
SUBSTITUTE

8

3/8" WELDED WIRE MESH9

7
FX-IR-FX-AUXEQ-03

PLAN VIEW

SECTION VIEW

2

18
" 

M
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M
U

M

3
4

5

6

IRRIGATION BUBBLER W/ LAYOUT
3/4" = 1'-0"

7

3

4

8

5

9

NOTES:

1. ALL IRRIGATION FITTINGS SHALL BE SCH. 40 PVC UNLESS
SPECIFIED OTHERWISE.

2. ALL THREADED CONNECTIONS FROM SCH. 40 TO SCH. 80 PVC
SHALL BE MADE USING TEFLON TAPE.

3. CONTRACTOR SHALL SETTLE THE AREA AROUND THE
BUBBLER AND EDGE OF THE ROOT BALL SO THAT ALL
IRRIGATION FLOWS THROUGH THE ROOT BALL.

1

FINISHED GRADE1

PRESSURE COMPENSATING BUBBLER SHALL BE SET 1"
ABOVE FINISHED GRADE (SEE IRRIGATION SCHEDULE FOR
MAKE AND MODEL)

2

SWING JOINT, SEE DETAIL3

SCH. 40 PVC 90° ELBOW SLIP TO THREAD4

LATERAL LINE IRRIGATION (SEE IRRIGATION PLANS FOR
SIZING)

5

EDGE OF ROOT BALL. SETTLE BACKFILL SO IRRIGATION
FLOWS THROUGH ROOT BALL

6

EDGE OF ROOT BALL7

EXISTING OR MODIFIED SOIL (SEE SPECIFICATIONS FOR
SOIL MODIFICATION)

8

SCH. 40 PVC TEE OR 90° ELBOW9

9
FX-IR-FX-BUBB-04

PLAN VIEW

SECTION VIEW

NOTES:

1. ALL IRRIGATION FITTINGS SHALL BE SCH. 40 PVC UNLESS
SPECIFIED OTHERWISE.

2. ALL THREADED CONNECTIONS FROM SCH. 40 TO SCH. 80 PVC
SHALL BE MADE USING TEFLON TAPE.

3. CONTRACTOR SHALL SETTLE THE AREA AROUND THE
BUBBLER AND EDGE OF THE ROOT BALL SO THAT ALL
IRRIGATION FLOWS THROUGH THE ROOT BALL.

IRRIGATION BUBBLER (2) W/ LAYOUT
3/4" = 1'-0"

1 2
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9FINISHED GRADE1

PRESSURE COMPENSATING BUBBLER SHALL BE SET 1" ABOVE
FINISHED GRADE (SEE IRRIGATION SCHEDULE
FOR MAKE AND MODEL)

2

SWING JOINT, SEE DETAIL3

SCH. 40 PVC 90° ELBOW SLIP TO THREAD4

LATERAL LINE IRRIGATION (SEE IRRIGATION
PLANS FOR SIZING)

5

EDGE OF ROOT BALL. SETTLE BACKFILL SO
IRRIGATION FLOWS THROUGH ROOT BALL

6

EDGE OF ROOT BALL7

EXISTING OR MODIFIED SOIL (SEE SPECIFICATIONS
FOR SOIL MODIFICATION)

8

SCH. 40 PVC TEE OR 90° ELBOW9

10
FX-IR-FX-BUBB-01

PROS-12 SPRAY HEAD WITH PRO-FLEX TUBING
3" = 1'-0"

FINISH GRADE

MODEL PROS-12 SPRAY HEAD

LATERAL PIPE

LATERAL TEE OR ELL

SWING JOINT:
HUNTER 'PRO-FLEX' TUBING,

HSBE-050 ELBOWS (2), &
MARLEX STREET ELBOW (1)

8
FX-IR-HUNT-SPRA-48

LMV-SB-SERIES GATE VALVE
NTS

24
" 

M
IN

.

1

2

3

4

5

6

78

FINISHED GRADE1

10" DIAMETER ROUND VALVE BOX2

FILTER FABRIC BARRIER3

6" DEEP PEA GRAVEL SUMP4

6" ADS, LENGTH AS REQUIRED5

LEEMCO LMV-SB
SPIGOT x BELL SELF-RESTRAINED,
RESILIENT WEDGE GATE VALVE
(SIZED PER MAINLINE)

6

LEEMCO SB SERIES GASKET TEE7

PVC MAINLINE8

FX-IR-LEEM-ISOL-05
11
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Open Space
Recreation

Type I

Type I

Type I

0.43 Ac

0.40 Ac

0.35 Ac

0.40 Ac

Type I

Type I

Type I

Type I

Type I

Type I

Type I

0.39 Ac

0.39 Ac

0.45 Ac

0.38 Ac

0.40 Ac

0.38 Ac

0.24 Ac

0.25 Ac

0.23 Ac

0.32 Ac

0.21 Ac0.21 Ac

0.23 Ac

Type II

Type II

0.21 Ac

0.23 Ac

0.23 Ac

0.21 Ac0.21 Ac0.21 Ac
0.22 Ac0.22 Ac

0.22 Ac

0.26 Ac

0.21 Ac

Type II

Type II

0.28 Ac

Type II

0.21 Ac

0.21 Ac

0.21 Ac

0.22 Ac0.22 Ac0.22 Ac0.23 Ac0.25 Ac0.27 Ac

0.21 Ac

0.20 Ac

Type II

Type II

Type II

Type II 0.22 Ac

Type II

Type II

0.22 Ac

Type II

0.25 Ac

0.21 Ac

0.20 Ac

0.21 Ac
0.21 Ac

0.23 Ac

0.23 Ac

0.21 Ac

0.21 Ac

0.21 Ac

0.28 Ac

0.28 Ac

0.24 Ac

0.21 Ac
0.21 Ac

0.22 Ac

Type II

Type II

Type II

0.21 Ac

0.21 Ac

0.21 Ac

0.21 Ac

0.21 Ac

0.21 Ac

0.21 Ac

0.21 Ac

0.21 Ac

0.22 Ac

0.21 Ac

0.21 Ac

Type II

0.21 Ac

0.21 Ac

0.21 Ac

0.21 Ac

Type II

0.21 Ac

0.21 Ac

0.21 Ac

0.27 Ac

0.22 Ac 0.21 Ac 0.22 Ac

0.20 Ac

0.20 Ac

0.20 Ac

0.21 Ac

Type II

Type II

0.21 Ac

0.21 Ac

0.20 Ac

0.24 Ac

0.21 Ac

0.21 Ac

0.28 Ac

0.22 Ac

Type II

Type II

0.27 Ac

0.24 Ac

0.23 Ac

0.23 Ac

0.27 Ac

0.29 Ac

0.23 Ac

0.23 Ac

Type II

Type II

Type II

Type II

Type II

Type II

0.23 Ac

0.23 Ac

Type II

Type II

Type II

0.23 Ac

0.24 Ac

0.22 Ac0.23 Ac

0.24 Ac

0.24 Ac

0.21 Ac

Open Space

Open Space
Recreation

Open Space

Recre
ation

0.28 Ac

0.22 Ac

Tract "F"

Tract "B"

Tract "A"

Tract I

Open Space
Tract "E"

SLS
Tract "H"

78

Lot S11

Lot 73

Lot 35
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SEE SHEET L300 FOR LANDSCAPE
BUFFER ENLARGEMENT

OVERALL NOTES: per sheet TM1 of Unroe Engineering, Inc. Whispering Hills Subdivision Plan Set dated 7/2/2020

Tree Protection Notes

A certified tree survey has been conducted by Ellis Surveying, Inc.
Of the total non-Pines located within the Parcel, the majority have ,been Identified as Diseased, Decayed, Dying, or
Dangerous and will be removed. Of the remaining healthy non-Pines, many are in the way of construction. The
Developer agree to maximize the number of healthy non-Pine trees .
Trees will be saved in accordance with COHH Tree Protection Barrier Details.

Tree Requirements:
1. Howie LDR's require 3 trees per lot therefore a total of no less than 468 trees will be provided on the
completed project. For any Lots having less than 3 trees homebuilders will be required to cure the deficiency.
2. In addition, to satisfy the replacement plantings requirement homebuilders will be required to provide the
requisite replacement trees.
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CANOPY TREES CODE QTY BOTANICAL / COMMON NAME SIZE NOTES

AR 12 Acer rubrum / Red Maple 4` Ht. 10` Ht.
Florida Fancy #1

MG 12 Magnolia grandiflora / Southern Magnolia 4" Cal. 10` Ht.
Florida Fancy #1, 30 gallon container or greater.

PE 39 Pinus elliottii / Slash Pine 4" Cal. 10` Ht.
Florida Fancy #1

QR 14 Quercus virginiana 'Cathedral' / Cathedral Southern Live Oak 4" Cal. 10` Ht.
Florida Fancy #1

ORNAMENTAL TREES CODE QTY BOTANICAL / COMMON NAME SIZE NOTES

IC 26 Ilex cassine / Dahoon Holly 2.5" Cal. 8` Ht.
Florida Fancy #1

LR 26 Lagerstroemia indica x fauriei 'Tuscarora' / Tuscarora Crape Myrtle Multi-Trunk 1.5" Cal. Canes 8` Ht.
Florida Fancy #1

PA 19 Prunus angustifolia / Chickasaw Plum 2.5" Cal. 8` Ht.
Florida Fancy #1

SHRUBS CODE QTY BOTANICAL / COMMON NAME SIZE NOTES

HP 50 Hamelia patens 'Firefly' / Firefly Firebush 3 gal. 18"x18", Full

MC 220 Muhlenbergia capillaris / Pink Muhly Grass 3 gal. 18" ht. min.

SC 48 Serenoa repens 'Cinerea' / Silver Saw Palmetto 7 gal. 24"x24", Full

VO 50 Viburnum obovatum 'Densa' / Dwarf Walter's Viburnum 3 gal. 18"x18", Full

VS 471 Viburnum suspensum / Sandankwa Viburnum 3 gal. 30" Ht. Min.

PLANT SCHEDULE

SOD NOTE:
All sod areas to be non-irrigated Bahia Sod

Kaley 
Dunlap

Digitally signed by 
Kaley Dunlap 
Date: 2022.01.17 
17:07:47 -05'00'
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TREE PLANTING DETAIL
SCALE: N.T.S.

3"-6" SOIL BERM TO OUTSIDE
OF ROOTBALL

MULCH, 4" THICKNESS TYP. AND ONLY
1" OVER ROOTBALL

LOOSEN SIDE SLOPES OF
PLANTING PIT

TAMP BACKFILL IN 6" LIFTS, MIX
IMPORTED FILL WITH NATIVE SOIL
IF NEEDED

ROOTBALL SITS ON BOTTOM OF
PLANTING PIT

TOP OF ROOTBALL 1-2" ABOVE
FINISH GRADE

10" PLASTIC DRAIN TUBING IF TREE
LOCATED OUTSIDE OF LARGER
PLANTING AREA

2X ROOTBALL WIDTH

EQUAL EQUAL

FINISH GRADE

NOTES:

1. ENSURE PLANTING PIT DRAINS WELL PRIOR TO INSTALLATION.

2. REMOVE TREE FROM CONTAINER OR REMOVE UPPER 13 OF BURLAP AND WIRE MESH FOR B&B TREES.

3. SLICE ROOTBALL VERTICALLY ON OUTSIDE EDGES OF AND AROUND ROOTBALL.

4. TREE TO BE PLUMB. STAKE TREE, SUBMIT TREE STAKING DETAILS AND LAYOUT  FOR APPROVAL.

CL

1
P-ED-01

SHRUB PLANTING DETAIL
SCALE: N.T.S.

SCARIFY SIDE SLOPES

ROOTBALL ON EXISTING SOIL

SOIL BERM TO OUTSIDE
OF ROOTBALL

FINISH GRADE

MULCH 3" THICKNESS TYP.
1" MAX. OVER ROOTBALL

3X ROOTBALL DIMENSION

TAMP BACKILL IN 6" LIFTS.
MIX IMPORTED FILL WITH
NATIVE SOIL IF NECESSARY

CUT INTO GRADE AT EDGE
OF BED SUCH THAT MULCH
SURFACE MEETS
FINISH GRADE

EQUAL EQUAL

2
P-ED-04

L200

LANDSCAPE CALCULATIONS,
NOTES, AND DETAILS

Know what's below.
before you dig.Call

R

GENERAL NOTES:

1. IT IS THE RESPONSIBILITY OF THE GENERAL CONTRACTOR
TO REVIEW THE SITE CONDITIONS AND INFORM THE
LANDSCAPE ARCHITECT AND OWNER OF ANY
DISCREPANCIES IN SITE CONDITIONS OR EXISTING GRADES
THAT ARE NOT DESCRIBED ON THE PLANS BEFORE
COMMENCING WORK.

2. LANDSCAPE PLANTING CONTRACTOR SHALL CONTACT THE
LANDSCAPE ARCHITECT TO REVIEW PLANS BEFORE
COMMENCING WORK IN ORDER TO ASSURE CLOSE
COORDINATION.

3. PRIOR TO PROJECT COMPLETION THE SITE IS TO BE
THOROUGHLY CLEANED OF ALL CONSTRUCTION DEBRIS,
SIGNS, ETC. AND REVIEWED BY THE LANDSCAPE
ARCHITECT AND OWNER.

4. NO CONSTRUCTION ACTIVITY INCLUDING GRADE
CHANGES, SURFACE TREATMENTS OR EXCAVATIONS OF
ANY KIND IS PERMITTED WITHIN THE AREA IDENTIFIED AS A
TREE PROTECTION ZONE (TPZ). IN ADDITION, NO ROOT
CUTTING, NO STORAGE OF MATERIALS OR FILL, NO
MOVEMENT OR STORAGE OF VEHICLES OR EQUIPMENT IS
PERMITTED WITHIN THESE AREAS. THE AREAS IDENTIFIED
AS A TPZ MUST REMAIN UNDISTURBED AT ALL TIMES.

5. ARBORICULTURAL WORK: ANY ROOTS OR BRANCHES
WHICH EXTEND BEYOND THE TREE PROTECTION ZONE
WHICH REQUIRE PRUNING, MUST BE PRUNED BY A
QUALIFIED ARBORIST OR OTHER TREE PROFESSIONAL AS
APPROVED BY THE OWNER OR OWNER'S REP. ALL PRUNING
OF TREE ROOTS AND BRANCHES MUST BE IN
ACCORDANCE WITH APPROPRIATE ARBORICULTURAL
STANDARDS.

6. CONTRACTORS MUST CLEAN UP ALL TRASH AND DEBRIS
ON THE CONSTRUCTION SITE AT THE END OF EACH DAY.
LIGHTWEIGHT MATERIAL, PACKAGING, AND OTHER ITEMS
MUST BE COVERED OR WEIGHTED DOWN TO PREVENT
WIND FROM BLOWING SUCH MATERIALS OFF OF THE
CONSTRUCTION SITE. DURING THE CONSTRUCTION
PERIOD, THE CONSTRUCTION SITE MUST BE KEPT NEAT
AND TIDY, DIRT, MUD OR OTHER DEBRIS RESULTING FROM
ACTIVITY ON SITE MUST BE PROMPTLY REMOVED FROM
SURROUNDING ROADS/PARKING AREAS.

7. CONTRACTOR TO CALL 1-800-432-4770 (CALL 811) TWO
WEEKS PRIOR TO VERIFY LOCATION OF UNDERGROUND
LINES, PIPES AND CABLES.

SURVEY NOTES:

1. SEE CIVIL DRAWINGS FOR EXISTING CONDITIONS SURVEY.

2. SEE CIVIL DRAWINGS FOR EROSION AND SEDIMENTATION
CONTROL PLAN.

3. THE CONTRACTOR SHALL MAKE A FULL REVIEW OF ALL
EXISTING CONDITIONS OF THE SITE AND SHALL REPORT
DISCREPANCIES TO THE LANDSCAPE ARCHITECT BEFORE
STARTING WORK. THE CONTRACTOR SHALL ASSUME
RESPONSIBILITY FOR ACTUAL CONDITIONS AS THEY EXIST
ON SITE.

4. EXISTING TREE CANOPIES WERE NOT SURVEYED. ALL TREE
CANOPIES INDICATED ARE BASED ON SATELLITE IMAGERY
AND AVERAGE CANOPY SIZE PER SURVEYED D.B.H. AND
SPECIES.

5. EXISTING AND PROPOSED UTILITY LOCATIONS SHOWN ARE
APPROXIMATE UNLESS SPECIFICALLY NOTED OTHERWISE
IN THE DRAWINGS. SEE CIVIL PLANS FOR LOCATION OF
BOTH PROPOSED AND EXISTING UTILITIES.

6. VERIFY LOCATIONS AND DEPTHS OF ALL UTILITIES IN THE
FIELD AND NOTIFY LANDSCAPE ARCHITECT OF ANY
CONFLICTS BETWEEN LAYOUT/GRADING AND SITE
UTILITIES PRIOR TO THE START OF CONSTRUCTION.

PLANTING INSTALLATION NOTES:

1. PLANT MATERIAL TO BE FLORIDA FANCY OR FLORIDA #1 OR
BETTER. ALL PLANT MATERIALS SHALL CONFORM TO THE
MINIMUM GUIDELINES ESTABLISHED BY THE AMERICAN
STANDARD FOR NURSERY STOCK PUBLISHED BY THE AMERICAN
ASSOCIATION OF NURSERYMEN, INC.

2. ALL PLANTS SHALL BE HEALTHY, VIGOROUS, FREE OF DISEASE,
INSECTS AND PESTS.

3. THE LANDSCAPE ARCHITECT RESERVES THE RIGHT TO REJECT
PLANT MATERIAL AT THE NURSERY OR AT THE SITE.

4. THE LANDSCAPE CONTRACTOR SHALL STAKE THE LOCATION OF
ALL PROPOSED PLANT MATERIAL FOR APPROVAL BY THE
LANDSCAPE ARCHITECT PRIOR TO PLANTING. NO PLANTS SHALL
BE PLANTED BEFORE THE ACCEPTANCE OF ROUGH GRADING.
THE TRUNK FLARE (AT THE BASE OF THE TREE) SHALL BE
PROPERLY EXPOSED FOR ALL PLANTINGS.

5. KEEP ROOTBALLS INTACT PRIOR TO AND DURING PLANTING
OPERATIONS. PLANTS WITH BROKEN OR DAMAGED ROOT BALLS
SHALL BE REJECTED AND IMMEDIATELY REMOVED FROM THE
SITE. KEEP ROOT BALLS DAMP AND PROTECTED FROM DAMAGE
DUE TO SUN AND WIND.

6. PLANTING PIT EXCAVATION: EXCAVATE FOR TREES WITH SLIGHTLY
VERTICAL SIDES AND WITH BOTTOM OF EXCAVATION SLIGHTLY
CROWNED TO PROMOTE DRAINAGE. SOIL EXCAVATED FROM PITS
WILL BE USED TO BACKFILL THE PLANTING PITS.

7. ALL PLANTED AREAS WITHIN OR OUTSIDE THE LIMIT OF WORK
WHICH ARE DISTURBED DURING CONSTRUCTION (INCLUDING
PLANTING OPERATIONS) SHALL BE RETURNED TO ORIGINAL
GRADE, LOAMED AND SEEDED OR MULCHED (AS APPROPRIATE)
BY THE CONTRACTOR AT NO ADDITIONAL EXPENSE TO THE
OWNER.

8.  TREE PLANTING: SEE DETAILS HEREIN FOR ADDITIONAL
INFORMATION RELATED TO PLANTING PIT DIMENSIONS, PLANTING
OPERATIONS, BACKFILLING, AND STAKING OF TREES.

9. CONTAINER STOCK PLANTING: PLANT CONTAINER GROWN
STOCK THE SAME AS SPECIFIED FOR BALLED AND BURLAPPED
STOCK, BUT REMOVE CONTAINERS COMPLETELY.

10. OBSTRUCTIONS: IF OBSTRUCTIONS OR OTHER CONDITIONS
DETRIMENTAL TO HEALTHY PLANT GROWTH ARE ENCOUNTERED,
NOTIFY LANDSCAPE ARCHITECT IMMEDIATELY AND REQUEST
ADDITIONAL INSTRUCTIONS.

11. WATERING AND DRAINAGE: FILL EXCAVATIONS WITH WATER AND
ALLOW WATER TO PERCOLATE OUT BEFORE PLANTING. IF
PLANTING PITS DO NOT PERCOLATE OR DRAIN PROPERLY, NOTIFY
LANDSCAPE ARCHITECT AND REQUEST ADDITIONAL
INSTRUCTIONS PRIOR TO PLANTING. DO NOT PLANT INTO POORLY
DRAINING PITS; POORLY DRAINING PLANTING PITS MAY HOLD
WATER AND DROWN PLANTS.

12. WATERING: FLOOD ALL PLANTS WITH WATER TWICE WITHIN THE
FIRST 24 HOURS AFTER PLANTING.

13. 13. ALL PLANT MATERIAL SHALL BE MULCHED AFTER PLANTING.
BACKFILL TO ALLOW ROOM FOR 3" THICKNESS OF MULCH AFTER
SETTLING, AND PLACE MULCH IN DISH AFTER FIRST WATERING
AND WITHIN ONE WEEK OF PLANTING.

14. PRUNING AND SHAPING: PRUNE, THIN OUT AND SHAPE PLANTS IN
COMPLIANCE WITH AMERICAN ASSOCIATION OF NURSERYMEN,
HORTICULTURAL STANDARDS TO PRESERVE THE NATURAL
CHARACTER AND ONLY AS APPROVED BY THE LANDSCAPE
ARCHITECT. RETAIN REQUIRED HEIGHT AND SPREAD. DO NOT
ALTER SHAPE AND DO NOT CUT LEADERS. REMOVE ALL DEAD
WOOD, SUCKERS, BROKEN OR BRUISED BRANCHES, AND
CROSSING BRANCHES.

LOCATION AND BUFFER TYPE REQUIREMENT PROVIDED

NORTH
Timber S I 70

Land Use Code: 5400
not required not required

WEST
Government Submerged Land

Land Use Code 8095
Little Lake Harris Wetland Area

not required not required

SOUTH
Single Family Lakefront
Land Use Code: 0103

not required not required

EAST
Public R.O.W

TYPE A BUFFER
1,777 linear feet

20' WIDTH
per 50 linear feet

1,777 LF/50 LF = 35.54
(2) CANOPY TREES = 35.54*2 = 71 CANOPY TREES

(2) ORNAMENTAL TREES = 35.54*2 = 71 ORNAMENTAL TREES
(1) SINGLE ROW OF SHRUBS

SOLID WALL
(71) CANOPY TREES

(71) ORNAMENTAL TREES
(1) HEDGE ROW

LANDSCAPE REQUIREMENTS
PER HOWEY-IN-THE-HILLS LAND DEVELOPMENT CODE

7.02.00 BUFFERS
2. A landscaped wall buffer with a minimum depth of 15 feet. The wall shall maintain a height of six feet from
grade on highest side and all walls shall have a decorative exterior (no exposed block). Acceptable materials
for wall faces are brick, stucco or stone or a combination of those materials. Wall columns shall have a
maximum spacing of thirty feet (30’) on walls up to two hundred feet (200’) in length and forty feet (40’) on
walls more than two hundred feet (200’) in length. Wall columns may extend up to two feet (2’) above the
height of the wall. Within each fifty-foot (50’) increment along the wall, two (2) canopy trees, two (2) understory
trees, and 30 linear feet of shrubs shall be planted. The trees shall not be closer than five feet (5’) to a walk or
wall. The shrubs shall be at least 30” in height at time of planting. For single family subdivisions, these buffers
shall be on common property and dedicated to the homeowners’ association for ownership and maintenance
responsibilities. For multi-family sites, the buffer will be either owned by the property owner, or in the event of
multiple owners, a condominium association or other common entity will own and maintain the buffer.

PROVIDED: 6' HEIGHT FINISHED WALL WITH LANDSCAPE BUFFER (SEE CHART BELOW)
REQUIREMENT SATISFIED.

7.04.01 Florida Water Star Program/Florida Friendly Landscaping
A. All required landscaping and irrigation shall be installed and maintained to be consistent with the

water-efficient landscaping requirements established herein. Landowners are additionally encouraged to
follow Waterwise Florida Landscapes, Florida Water Star Program, and Florida Irrigation Society
Standards.

B. Landscape plants shall be selected based on appropriateness to the site considering conditions such as
soil type, moisture, and sunlight using the principal of “right plant – right place,” as described by the
Florida Friendly Landscaping program. The plants shall be grouped and irrigated by hydrozone in
accordance with their respective water needs. A list of appropriate plants and plant resources is contained
in The Plant List for Lake County.

C. Synthetic Lawns and Plants: Synthetic or artificial turf, trees and plants shall be prohibited from use in lieu
of required live plantings.

D. Limit irrigated lawn areas. Irrigation is not mandated by the Town. The use, type and location of irrigated
lawn area in the landscape shall be selected in a planned manner and used as a fill-in material. Since
most lawn varieties used in landscape require supplemental watering more frequently than other types of
landscape plants, turf shall be placed so that it can be irrigated separately. The installation of turf grass
shall be subject to the following:

1. Irrigated turf grasses may be installed on a maximum of sixty (60) percent of
the pervious (landscape) area of any lot or parcel as follows:

TURF GRASS TABLE
Site Size Irrigated Turf Area
< 5 Acres 60% of the pervious landscaped areas
5 to 10 Acres 60% of the pervious landscaped area, not to
exceed 5 acres, whichever is less.
>10 acres 60% of the pervious landscaped area, not to
exceed 10 acres, whichever is less

2. Exemptions:
(a) Unirrigated turf having an excellent drought tolerance rating, such as
Bahia grass, may be used on the entire site and is not subject to this
limitation.
(b) Agricultural uses, commercial golf courses greens and fairways,
cemeteries, and public or private active recreation fields such as ball fields
are exempt from this limitation.
(c) Existing Development: Property owners shall be encouraged to replace
lawns and plants with Florida-Friendly Landscaping and drought tolerant turf for development existing as
of June 14, 2021.
(d) The percentage of micro irrigation and/or non-irrigated areas shall be no less than 40 percent of
the total irrigable area.

PROVIDED: BAHIA SOD AND FLORIDA FRIENDLY LANDSCAPING
REQUIREMENT SATISFIED.

7.05.01 Parking Lots
A. Terminal islands. Each row of parking spaces shall be terminated by landscaped islands to separate

parking from adjacent drive aisles. Terminal islands shall measure a minimum of ten feet (10’) in width
and 20 feet (20’) in length. Each terminal island shall include a canopy tree which is at least 4 inches DBH
at time of planting, and ground cover. Shrubs may also be included.

B. Interior islands. Interior islands shall be used to shade parking lots. Interior islands are required every ten
(10) parking spaces and shall be, at a minimum, the same size of a parking space (10 feet by 20 feet).
Each interior island shall include a canopy tree which is at least 4 inches DBH at time of planting, and
ground cover. Shrubs may also be included.

C. Divider medians. Landscaped divider medians shall form a continuous landscaped strip between abutting
rows of parking. The minimum width of a divider median shall be 10 feet. Canopy trees at least 4 inches
DBH at time of planting shall be spaced no fewer than one tree every 40 feet. Ground cover, shrubs, and
understory trees shall also be included in divider medians.

D. All parking lot landscaping shall be designed with an irrigation system.

PARKING AREA LOCATED AT MAIL KIOSK AND ENTRY GATES
PROVIDED: (1) CANOPY TREE PER TERMINAL ISLAND AND GROUNDCOVER
REQUIREMENT SATISFIED.

Kaley 
Dunlap

Digitally signed 
by Kaley Dunlap 
Date: 2022.01.17 
17:08:00 -05'00'
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CANOPY TREES CODE QTY BOTANICAL / COMMON NAME SIZE NOTES

AR 7 Acer rubrum / Red Maple 4` Ht. 10` Ht.
Florida Fancy #1

MG 12 Magnolia grandiflora / Southern Magnolia 4" Cal. 10` Ht.
Florida Fancy #1, 30 gallon container or greater.

PE 39 Pinus elliottii / Slash Pine 4" Cal. 10` Ht.
Florida Fancy #1

QR 13 Quercus virginiana 'Cathedral' / Cathedral Southern Live Oak 4" Cal. 10` Ht.
Florida Fancy #1

ORNAMENTAL TREES CODE QTY BOTANICAL / COMMON NAME SIZE NOTES

IC 26 Ilex cassine / Dahoon Holly 2.5" Cal. 8` Ht.
Florida Fancy #1

LR 26 Lagerstroemia indica x fauriei 'Tuscarora' / Tuscarora Crape Myrtle Multi-Trunk 1.5" Cal. Canes 8` Ht.
Florida Fancy #1

PA 19 Prunus angustifolia / Chickasaw Plum 2.5" Cal. 8` Ht.
Florida Fancy #1

SHRUBS CODE QTY BOTANICAL / COMMON NAME SIZE NOTES

HP 50 Hamelia patens 'Firefly' / Firefly Firebush 3 gal. 18"x18", Full

MC 123 Muhlenbergia capillaris / Pink Muhly Grass 3 gal. 18" ht. min.

SC 45 Serenoa repens 'Cinerea' / Silver Saw Palmetto 7 gal. 24"x24", Full

VS 471 Viburnum suspensum / Sandankwa Viburnum 3 gal. 30" Ht. Min.

PLANT SCHEDULE ROADWAY BUFFER

CANOPY TREES CODE QTY BOTANICAL / COMMON NAME SIZE NOTES

AR 7 Acer rubrum / Red Maple 4` Ht. 10` Ht.
Florida Fancy #1

MG 12 Magnolia grandiflora / Southern Magnolia 4" Cal. 10` Ht.
Florida Fancy #1, 30 gallon container or greater.

PE 39 Pinus elliottii / Slash Pine 4" Cal. 10` Ht.
Florida Fancy #1

QR 13 Quercus virginiana 'Cathedral' / Cathedral Southern Live Oak 4" Cal. 10` Ht.
Florida Fancy #1

ORNAMENTAL TREES CODE QTY BOTANICAL / COMMON NAME SIZE NOTES

IC 26 Ilex cassine / Dahoon Holly 2.5" Cal. 8` Ht.
Florida Fancy #1

LR 26 Lagerstroemia indica x fauriei 'Tuscarora' / Tuscarora Crape Myrtle Multi-Trunk 1.5" Cal. Canes 8` Ht.
Florida Fancy #1

PA 19 Prunus angustifolia / Chickasaw Plum 2.5" Cal. 8` Ht.
Florida Fancy #1

SHRUBS CODE QTY BOTANICAL / COMMON NAME SIZE NOTES

HP 50 Hamelia patens 'Firefly' / Firefly Firebush 3 gal. 18"x18", Full

MC 123 Muhlenbergia capillaris / Pink Muhly Grass 3 gal. 18" ht. min.

SC 45 Serenoa repens 'Cinerea' / Silver Saw Palmetto 7 gal. 24"x24", Full

VS 471 Viburnum suspensum / Sandankwa Viburnum 3 gal. 30" Ht. Min.
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CANOPY TREES CODE QTY BOTANICAL / COMMON NAME SIZE NOTES REMARKS

AR 4 Acer rubrum / Red Maple 4` Ht. 10` Ht. Florida Fancy #1

QR 1 Quercus virginiana 'Cathedral' / Cathedral Southern Live Oak 4" Cal. 10` Ht. Florida Fancy #1

SHRUBS CODE QTY BOTANICAL / COMMON NAME SIZE NOTES REMARKS

MC 97 Muhlenbergia capillaris / Pink Muhly Grass 3 gal. 18" ht. min.

SC 3 Serenoa repens 'Cinerea' / Silver Saw Palmetto 7 gal. 24"x24", Full

VO 50 Viburnum obovatum 'Densa' / Dwarf Walter's Viburnum 3 gal. 18"x18", Full

PLANT SCHEDULE MAIL KIOSK AND ENTRY GATE AREA
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Sanitary Sewage Lift Station Calculations

Date:

Project Name:  Whispering Hill Subdivision

Based on 156 Dwelling Units

Residential Connetions 156.00 ERC

Total Flow @ 300 gpd/ERC 46,800 gpd 32.50 gpm

Peak Flow (Factor = 4.0 ADF) 187,200 gpd 130.00 gpm

Minimum Daily Flow (Factor = 0.3 ADF) 14,040 gpd 9.75 gpm

Pump Station Characteristics
Pump Capacity 150 gpm

Head Calculation

Static Head 

Pumps Off 48.0 NAVD

Elevation of Connection Point 74.0 NAVD

Static Head 26.0 ft

Pumpline Friction Loss

4832' of 4.0" PVC @ 150 gpm 77.4 ft

Connection Point Pressure 0.0 ft

Design Residual Pressure 0.0 ft

Other losses 0.7 ft

Total Design Head 104.1 ft

Cycle Time Calculation

72" Diameter Tank 212 gal/ft

Operating Range 12.0 in

Operating Volume 212 gal

Max Cycle Time (at ADF)

Fill Time 6.5 min

Pump time 1.8 min

Total Cycle Time 8.3 min

Min Cycle Time (at Peak Flow)

Fill Time 1.6 min

Pump time 10.6 min

Total Cycle Time 12.2 min

Prepared by: Darcy Unroe PE 60292

Flow Calculations

February 10, 2022

Prepared By:

Darcy Unroe PE 60929
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Force Main Calcaulations - to ARV1

Project Whispering Hill Subdivision

Date

"C" Factor= 130 D=Dia

Hazen - Williams Formula : hf = .002083 x L x (100 / C )^1.85 x ( GPM^1.85 / D^4.8655 )

One Pump On

4 4

Flow Subtotal  HLStatic Lift Station Losses Total HL

GPM HL/ft Length HL/ft Length (ft) (ft) (ft) (ft)

60 0.0029 974 0.0029 5 2.88 32 0.7 35.6

80 0.0050 974 0.0050 5 4.90 32 0.7 37.6

100 0.0076 974 0.0076 5 7.40 32 0.7 40.1

120 0.0106 974 0.0106 5 10.37 32 0.7 43.1

140 0.0141 974 0.0141 5 13.79 32 0.7 46.5

160 0.0180 974 0.0180 5 17.66 32 0.7 50.4

Static Lift: ARV1 inv - Pumps Off = 80-48 = 32 ft

 NOTE:   Station Losses consists of:  `

Fitting Equivelant length

4- 90 deg bends 6.2 ft    

(1) Tee  Branch Flow 6.6 ft

4" Check & 4" Plug Valve 23.6 ft

34' of 4" PVC   8.0 ft

Total Equivalent Pipe Length 44.4 ft  @ 150 gpm  = 0.71 ft head loss

  NOTE: VELOCITY = GPM DIVIDED BY PIPE DIA. SQ. DIVIDED BY 2.45

4.0 " PIPE 150 GPM 3.83 fps OK

February 10, 2022

4.0" PVC (onsite) 4.0" PVC (offsite)
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Force Main Calcaulations - to ARV2

Project Whispering Hill Subdivision

Date

"C" Factor= 130 D=Dia

Hazen - Williams Formula : hf = .002083 x L x (100 / C )^1.85 x ( GPM^1.85 / D^4.8655 )

One Pump On

4 4

Flow Subtotal  HLStatic Lift Station Losses Total HL

GPM HL/ft Length HL/ft Length (ft) (ft) (ft) (ft)

60 0.0029 974 0.0029 1,085 6.05 29 0.7 35.8

80 0.0050 974 0.0050 1,085 10.30 29 0.7 40.0

100 0.0076 974 0.0076 1,085 15.57 29 0.7 45.3

120 0.0106 974 0.0106 1,085 21.81 29 0.7 51.5

140 0.0141 974 0.0141 1,085 29.01 29 0.7 58.7

160 0.0180 974 0.0180 1,085 37.14 29 0.7 66.9

Static Lift: ARV2 inv - Pumps Off = 77-48 = 29 ft

 NOTE:   Station Losses consists of:  `

Fitting Equivelant length

4- 90 deg bends 6.2 ft    

(1) Tee  Branch Flow 6.6 ft

4" Check & 4" Plug Valve 23.6 ft

34' of 4" PVC   8.0 ft

Total Equivalent Pipe Length 44.4 ft  @ 150 gpm  = 0.71 ft head loss

  NOTE: VELOCITY = GPM DIVIDED BY PIPE DIA. SQ. DIVIDED BY 2.45

4.0 " PIPE 150 GPM 3.83 fps OK

February 10, 2022

4.0" PVC (onsite) 4.0" PVC (offsite)
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Force Main Calcaulations - to ARV3

Project Whispering Hill Subdivision

Date

"C" Factor= 130 D=Dia

Hazen - Williams Formula : hf = .002083 x L x (100 / C )^1.85 x ( GPM^1.85 / D^4.8655 )

One Pump On

4 4

Flow Subtotal  HLStatic Lift Station Losses Total HL

GPM HL/ft Length HL/ft Length (ft) (ft) (ft) (ft)

60 0.0029 974 0.0029 2,360 9.80 30 0.7 40.5

80 0.0050 974 0.0050 2,360 16.68 30 0.7 47.4

100 0.0076 974 0.0076 2,360 25.21 30 0.7 55.9

120 0.0106 974 0.0106 2,360 35.32 30 0.7 66.0

140 0.0141 974 0.0141 2,360 46.98 30 0.7 77.7

160 0.0180 974 0.0180 2,360 60.14 30 0.7 90.9

Static Lift: ARV2 inv - Pumps Off = 78-48 = 30 ft

 NOTE:   Station Losses consists of:  `

Fitting Equivelant length

4- 90 deg bends 6.2 ft    

(1) Tee  Branch Flow 6.6 ft

4" Check & 4" Plug Valve 23.6 ft

34' of 4" PVC   8.0 ft

Total Equivalent Pipe Length 44.4 ft  @ 150 gpm  = 0.71 ft head loss

  NOTE: VELOCITY = GPM DIVIDED BY PIPE DIA. SQ. DIVIDED BY 2.45

4.0 " PIPE 150 GPM 3.83 fps OK

February 10, 2022

4.0" PVC (onsite) 4.0" PVC (offsite)
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Force Main Calcaulations - to Outlet

Project Whispering Hill Subdivision

Date

"C" Factor= 130 D=Dia

Hazen - Williams Formula : hf = .002083 x L x (100 / C )^1.85 x ( GPM^1.85 / D^4.8655 )

One Pump On

Flow Subtotal  HLStatic Lift Station Losses Total HL

GPM HL/ft Length HL/ft Length (ft) (ft) (ft) (ft)

60 0.0029 974 0.0029 3,858 14.20 26 0.7 40.9

80 0.0050 974 0.0050 3,858 24.18 26 0.7 50.9

100 0.0076 974 0.0076 3,858 36.53 26 0.7 63.2

120 0.0106 974 0.0106 3,858 51.19 26 0.7 77.9

140 0.0141 974 0.0141 3,858 68.08 26 0.7 94.8

160 0.0180 974 0.0180 3,858 87.16 26 0.7 113.9

 NOTE:   Station Losses consists of:  `

Fitting Equivelant length

4- 90 deg bends 6.2 ft    

(1) Tee  Branch Flow 6.6 ft

4" Check & 4" Plug Valve 23.6 ft

34' of 4" PVC   8.0 ft

Total Equivalent Pipe Length 44.4 ft  @ 150 gpm  = 0.71 ft head loss

  NOTE: VELOCITY = GPM DIVIDED BY PIPE DIA. SQ. DIVIDED BY 2.45

4.0 " PIPE 150 GPM 3.83 fps OK

4.0" PVC (offsite)

February 10, 2022

4.0" PVC (onsite)
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www.cranepumps.com

 SECTION
 PAGE 
 DATE
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Submersible Grinder Pumps

33
3B

Series NGV
18 Frame

7/19

Series: NGV
3, 5 , 7.5 & 10HP, 
3450RPM, 60Hz

DESCRIPTION:
THE GRINDER PUMP IS DESIGNED TO
REDUCE DOMESTIC, COMMERCIAL,
INSTITUTIONAL AND LIGHT INDUSTRIAL 
SEWAGE TO A FINELY GROUND SLURRY.

Sample Specifi cations: Section 3 Page 12.

Specifi cations:
DISCHARGE:

NGV Vertical  ........... 2" NPT
NGVH Flange........... 2"/2.50"/3", Horizontal
NGVHH Flange ........ 2.50"/3", Horizontal

LIQUID TEMPERATURE .............. 104°F (40°C) Continuous
VOLUTE  ....................................... Cast Iron ASTM A-48, Class 30
MOTOR HOUSING ....................... Cast Iron ASTM A-48, Class 30
SEAL PLATE  ............................... Cast Iron ASTM A-48, Class 30
IMPELLER: Design ...................... 12 Vane,Vortex, With Pump Out Vanes
    On Back Side. Dynamically Balanced, 
   ISO G6.3

Material  ................... Cast Iron ASTM A-48, Class 30
SHREDDING RING  ...................... Hardened 440C Stainless Steel,
   Rockwell® C-55
CUTTER  ....................................... Hardened 440C Stainless Steel,
   Rockwell® C-55
SHAFT  ......................................... 416 Stainless Steel
SQUARE RINGS  .......................... Buna-N
HARDWARE  ................................. 300 Series Stainless Steel
PAINT  ........................................... Axalta™ Corlar® Epoxy, Two Coats
SEAL: Design  ..................... Tandem Mechanical, Oil Filled Reservoir 

Material .................... Rotating Faces - Carbon
   Stationary Faces - Ceramic
   Elastomer - Buna-N
   Hardware -300 Series Stainless
CORD ENTRY ............................... Custom Molded, Quick Connected 
   for Sealing and Strain Relief
POWER CORD ............................. CSA Certifi ed Submersible Power 
   Cable 2000V - Ordered Separately 
UPPER BEARING:

Design  ..................... Single Row, Ball, Oil Lubrication
Load  ........................ Radial

LOWER BEARING:
Design  ..................... Double Row, Ball, Oil Lubrication

 Load ......................... Radial & Thrust
MOTOR:  Design  ..................... NEMA B 
   Three Phase Torque Curve 
   Oil-Filled, Squirrel Cage Induction,   
   Inverter Duty rated per NEMA MG1

Insulation.................. Class H Varnish & Magnet Wire
SINGLE PHASE ............................ Requires overload protection to be 
   included in control panel. Requires start  
   components to be included in panel.   
   Provided with pump
THREE PHASE ............................. Requires overload protection to be 
   included in control panel
MOISTURE SENSORS ................. Normally Open (N/O), Requires relay 
   in control panel
TEMPERATURE SENSOR ........... Normally Closed (N/C) 
   To be wired in series with control circuit
OPTIONAL EQUIPMENT .............. Seal Material, Impeller Trims, 
   Cord Length, Leg Kit

WARNING: 
CANCER AND REPRODUCTIVE HARM -
WWW.P65WARNINGS.CA.GOV

LR16567

®
C           US

I&O Manual

Sample Specification
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Submersible Grinder Pumps

35
3B

Series NGV

inches
(mm)

Vertical (NGV - 18 Frame)

Horizontal (NGVH - 18 Frame)

Optional Leg Kit - p/n 125506

12/18

IMPORTANT !
1.) MOISTURE AND TEMPERATURE SENSORS MUST BE CONNECTED TO VALIDATE THE WARRANTY.
2.) A SPECIAL MOISTURE SENSOR RELAY IS REQUIRED IN THE CONTROL PANEL FOR PROPER OPERATION OF THE MOISTURE SENSORS.
 CONTACT BARNES PUMPS FOR INFORMATION CONCERNING MOISTURE SENSING RELAYS FOR CUSTOMER SUPPLIED CONTROL PANELS.
3.) THESE PUMPS ARE CSA LISTED FOR PUMPING WATER AND WASTEWATER. DO NOT USE TO PUMP FLAMMABLE LIQUIDS.
4.) INSTALLATIONS SUCH AS DECORATIVE FOUNTAINS OR WATER FEATURES PROVIDED FOR VISUAL ENJOYMENT MUST BE INSTALLED IN 
 ACCORDANCE WITH THE NATIONAL ELECTRIC CODE ANSI/NFPA 70 AND/OR THE AUTHORITY HAVING JURISDICTION. THIS PUMP IS NOT
 INTENDED FOR USE IN SWIMMING POOLS, RECREATIONAL WATER PARKS, OR INSTALLATIONS IN WHICH HUMAN CONTACT WITH PUMPED
 MEDIA IS A COMMON OCCURRENCE.
5.) THIS PUMP IS NOT APPROPRIATE FOR THOSE APPLICATIONS SPECIFIED AS CLASS 1 DIVISION 1 HAZARDOUS LOCATIONS.
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36
3B

Series NGV

inches
(mm)

Horizontal (NGVHH - 18 Frame)

Optional Leg Kit - p/n 125506

Horizontal (NGVHH - 21 Frame)

12/18

IMPORTANT !
1.) MOISTURE AND TEMPERATURE SENSORS MUST BE CONNECTED TO VALIDATE THE WARRANTY.
2.) A SPECIAL MOISTURE SENSOR RELAY IS REQUIRED IN THE CONTROL PANEL FOR PROPER OPERATION OF THE MOISTURE SENSORS.
 CONTACT BARNES PUMPS FOR INFORMATION CONCERNING MOISTURE SENSING RELAYS FOR CUSTOMER SUPPLIED CONTROL PANELS.
3.) THESE PUMPS ARE CSA LISTED FOR PUMPING WATER AND WASTEWATER. DO NOT USE TO PUMP FLAMMABLE LIQUIDS.
4.) INSTALLATIONS SUCH AS DECORATIVE FOUNTAINS OR WATER FEATURES PROVIDED FOR VISUAL ENJOYMENT MUST BE INSTALLED IN 
 ACCORDANCE WITH THE NATIONAL ELECTRIC CODE ANSI/NFPA 70 AND/OR THE AUTHORITY HAVING JURISDICTION. THIS PUMP IS NOT
 INTENDED FOR USE IN SWIMMING POOLS, RECREATIONAL WATER PARKS, OR INSTALLATIONS IN WHICH HUMAN CONTACT WITH PUMPED
 MEDIA IS A COMMON OCCURRENCE.
5.) THIS PUMP IS NOT APPROPRIATE FOR THOSE APPLICATIONS SPECIFIED AS CLASS 1 DIVISION 1 HAZARDOUS LOCATIONS.
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Series NGVHH
Performance Curve

7.5, 10 & 15HP, 3450RPM, 60Hz

STANDARD IMPELLER SIZES

Pump HP

15
10
7.5

Impeller Dia.
in. (mm)

8.00 (203)
6.50 (165)
5.75 (146)

Testing is performed with water, specifi c gravity 1.0 @ 68° F @ (20°C), other fl uids may vary performance
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Unroe Engineering, Inc 
Civil Engineering/Planning/Scientific Evaluations 

PO Box 690942, Orlando, Florida 32869 
Ph (407) 299-0650 <> Darcy@UnroeEngineering.com 

 
 
 
 

January 13, 2022 
 
Project: Whispering Hills Subdivision 
 

Narrative 
 The purpose of these calculations is to analyze the proposed water distribution system capacity 
under the peak flow conditions for fire protection.  The system will be considered with the peak flow in 
the two most critical fire hydrants.  The system will be capable of delivering the peak fire flow of 1,000 
gpm to the most distant hydrants with a minimum pressure of 24 psi.   
 

Design Condition #1 
Consider the peak fire flow flowing through the fire hydrant at the end of line on Buckhill Road.  This 
hydrant is located at the highest point in the system. 
 

Design Condition #1 - Node Table 

Label  

Invert 
Elevation 

[ft] 

Total 
Demand 

[gpm] 
Pressure 

[psi] 

N-0 81.00 -618.79 134.59 

N-1 77.50 -381.21 134.74 

N-2 83.00 0.00 53.80 

N-3 84.00 0.00 53.22 

N-4 67.50 0.00 60.34 

N-5 94.00 0.00 48.76 

N-6 109.50 0.00 41.96 

N-7 122.00 0.00 36.38 

N-8 106.00 0.00 43.53 

N-9 121.00 0.00 36.82 

N-10 130.00 0.00 32.67 

N-11 143.00 0.00 25.84 

N-12 143.00 1000.00 24.27 

N-13 68.00 0.00 60.12 
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Design Condition #1 - Pipe Table     

Label  Length [ft] 

Pipe 
Diameter 

[in] 

Friction 
Headloss 

Coeff.  Flow [gpm] Velocity [ft/s] 
Total 

Headloss [ft] 

N-0--N-1 1267.00 6 130 133.99 1.56 3.350 

N-1--N-2 1356.00 10 130 515.20 2.45 4.930 

N-2--N-3 471.00 8 130 119.66 0.89 0.341 

N-3--N-4 398.00 8 130 49.68 0.37 0.057 

N-4--N-13 91.00 6 130 0.00 0.00 0.000 

N-4--N-5 1775.00 8 130 49.68 0.37 0.253 

N-5--N-3 1152.00 8 130 -69.98 0.52 0.309 

N-5--N-6 290.00 8 130 119.66 0.89 0.210 

N-6--N-7 290.00 8 130 165.75 1.23 0.384 

N-7--N-10 432.00 8 130 167.01 1.24 0.581 

N-10--N-11 765.00 10 130 515.20 2.45 2.782 

N-11--N-0 3967.00 10 130 -484.80 2.31 12.888 

N-2--N-8 325.00 10 130 395.53 1.88 0.724 

N-8--N-9 294.00 10 130 349.44 1.66 0.521 

N-9--N-10 330.00 10 130 348.18 1.66 0.581 

N-8--N-6 1103.00 8 130 46.09 0.34 0.137 

N-9--N-7 648.00 8 130 1.26 0.01 0.000 

N-11--N-12 98.00 8 130 1000.00 7.44 3.623 
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Design Condition #2 
Consider the peak fire flow flowing through the fire hydrant# 13 on Whispering Hills Court.  This hydrant 
is located at the furthest point in the system. 
 

Design Condition #2 - Node Table 

Label  

Invert 
Elevation 

[ft] 

Total 
Demand 

[gpm] 
Pressure 

[psi] 

N-0 81.00 -603.84 135.58 

N-1 77.50 -396.16 133.08 

N-2 83.00 0.00 52.56 

N-3 84.00 0.00 49.81 

N-4 67.50 0.00 53.89 

N-5 94.00 0.00 45.99 

N-6 109.50 0.00 40.43 

N-7 122.00 0.00 35.52 

N-8 106.00 0.00 42.60 

N-9 121.00 0.00 36.14 

N-10 130.00 0.00 32.37 

N-11 143.00 0.00 27.56 

N-12 143.00 0.00 27.56 

N-13 68.00 1000.00 49.36 
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Design Condition #2 - Pipe Table    

Label  Length [ft] 

Pipe 
Diameter 

[in] 

Friction 
Headloss 

Coeff.  Flow [gpm] 
Velocity 

[ft/s] 

Total 
Headloss 

[ft] 

N-0--N-1 1267.00 6 130 183.54 2.13 6.000 

N-1--N-2 1356.00 10 130 579.71 2.76 6.134 

N-2--N-3 471.00 8 130 529.62 3.94 5.366 

N-3--N-4 398.00 8 130 673.56 5.01 7.078 

N-4--N-13 91.00 6 130 1000.00 11.62 9.952 

N-4--N-5 1775.00 8 130 -326.44 2.43 8.254 

N-5--N-3 1152.00 8 130 143.94 1.07 1.176 

N-5--N-6 290.00 8 130 -470.38 3.50 2.653 

N-6--N-7 290.00 8 130 -300.96 2.24 1.160 

N-7--N-10 432.00 8 130 -186.38 1.39 0.711 

N-10--N-11 765.00 10 130 -420.29 2.00 1.908 

N-11--N-0 3967.00 10 130 -420.29 2.00 9.893 

N-2--N-8 325.00 10 130 50.09 0.24 0.016 

N-8--N-9 294.00 10 130 -119.33 0.57 0.071 

N-9--N-10 330.00 10 130 -233.92 1.11 0.278 

N-8--N-6 1103.00 8 130 169.42 1.26 1.522 

N-9--N-7 648.00 8 130 114.58 0.85 0.433 

N-11--N-12 98.00 8 130 0.00 0.00 0.000 
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file:///C/Users/UEbiz/Unroe%20Engineering%20Dropbox/WH2/MISC/Water%20Calcs/New%20Flow%20Tests.txt[2/15/2022 9:22:31 AM]

Per our conversation on Friday I have provided the flow rates for the two closest hydrants to Buckhill road.

In front of Lake Hills school 
Static PSI 70
Residual PSI 40
GPM 960

East side of Revels road across from 11128 East Revels
Static PSI 70
Residual PSI 50
GPM 1080

If you need anything else please feel free to call.
Supervisor of Utilities
Howey In The Hills
JJ Southall
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Narrative 

Discussion of Design 
These calculations are intended to support a revision to the approved Whispering Hills Subdivision 

Design and Water Management District Permit (ERP102286-02).  The original engineering and 

stormwater calculations were prepared by Denham Summit Engineering , LLC.  The proposed 

development will use the same design approach with updated post-development conditions. 

This subject property is a 50+ acre site located at the north end of Buckhill Road in Howey-in-the-Hills. 

The project will consist of 156 single-family residential homes with associated infrastructure. The site is 

bordered on the north and east by Little Lake Harris, on the west by Buckhill Road and on the south by 

undeveloped property which is currently being used as farmland.  

The existing topography of the site falls from the southwest comer to the lake edge of the property.  

There is approximately 85’ of elevation change across the property.  The drainage design will be divided 

into two separate treatment systems. The main retention pond will be a lined wet pond sized to retain 

the runoff volume from the the 100 yr. 24 hr. storm. This retained volume will then be used to irrigate 

the lots and open space tracts to help maintain water quality for Little Lake Harris. The remaining part of 

the stormwater system consists of a small swale which will intercept discharge from the lakefront lots 

on the east side of the property and limit discharge to pre-development conditions. The main retention 

pond will have a broad-crested overflow weir which will allow for discharge of storm events in excess of 

the 100 year storm. 

Pre-construction Site Conditions: 
In the pre-development the site consists of one basin depicted on the pre-development basin map in the 

appendix section of this report.  The basin consists of the site boundary and a small portion of offsite 

area southwest of the site.  The entire basin slopes uniformly towards Little Lake Harris. There are no 

major storage or depressional areas located within the basin. 

Based on a review of the NSRC soils map for Lake County, the site contains five different soil types. The 

majority of the site is covered by fine sands consisting of Chandler, Tavares, and two local Urban-

Complex varieties of sands all of which have been classified as hydrologic group 'A' soils. The remaining 

soil type Pompano Sands is found along the lakeshore of the property and is classified as hydrologic 

group 'B/D' soil.   A copy of the soils map for the site has been provided in the Appendix of the report.  

A complete subsurface investigation for the site has been performed by Andreyev & Associates which is 

also included in the appendix. A summary of the results is tabulated below: 

 

Main Retention Area - Design Parameters  

Borings 
Depth to 
Confining 
Layer (ft) 

Depth 
to 

SHWT 
(ft) 

Kh Kv Porosity 

AB 3, AB 4, AB 
5 

15.5 5.5 20.0 13.3 0.25 
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Rearyard Swales - Design Parameters   

Borings 
Depth to 
Confining 
Layer (ft) 

Depth 
to 

SHWT 
(ft) 

Kh Kv Porosity 

AB 6 7.0 2.0 10.0 6.7 0.2 

AB 7 7.0 5.0 10.0 6.7 0.2 

AB 8 7.0 1.0 10.0 6.7 0.2 

Average 7.0 2.7 10.0 6.7 0.2 

 

Post Development Site Conditions 
The Post-Development site will be divided into two basins. The first basin is labeled Post-1 and contains 

49.05 acres. This basin flows to the lined wet retention pond located along the north boundary of the 

site. This pond has been lined for both aesthetic reasons and that it will serve has the holding area for 

the irrigation water which will serve the project. The design of this stormwater reuse pond conforms 

with SJRWMD rule 40C-42 and is also designed to meet the nutrient loading criteria specified for direct 

discharges to impaired water-bodies. The reuse pond is sized to hold the runoff volume created by the 

100yr/24hr storm event without direct discharge to Little Lake Harris. Reuse calculations have been 

provided to demonstrate the overall efficiency of the proposed system. In addition to the pond volume, 

the irrigation supply will be supplemented with water from Little Lake Harris when rainfall is insufficient 

to provide the required irrigation volume.  

The second basin labeled Post-2 is a 5.88 ac. basin which contains the lakefront lots and is served by a 

small dry retention swale located adjacent the lake. The swale will provide storage for treatment volume 

and attenuation and will limit the discharge to the adjacent property to pre-development rates. 

Flood Zone 
The subject property is in flood zone X & AE (FEMA l 2069C0460 D) with Base Flood Elevation is 64.00 

NAVD.  All proposed development will be upland of the 64 contour.   

  

 

  

90

Item 1.



91

Item 1.

AutoCAD SHX Text
Scale: N.T.S

AutoCAD SHX Text
STR - 36/20/25

AutoCAD SHX Text
Location Plan

AutoCAD SHX Text
Alt Key: 3564219

AutoCAD SHX Text
Site



6

4

6

5

6

6

6

6

6

7

6

8

6

9

7

0

6

9

6

8

6

7

6

6

6

5

6

3

5

8

7

0

7

1

7

2

7

3

7

4

7

5

7

6

7

7

6
8
.
0

6
6
.
5

6
6
.
5

6
8
.
0

6

8

.

0

6

8

.

0

6

6

.

5

6

6

.

5
6

6

.

5

6

8

.

0

6

8

.

0

6

8

.

0

6

6

.

5

6

6

.

5

6

8

.

0

6

8

.

0

6

8

.

06

6

.

5

6

6

.

5

6

8

.

0

6

8

.

0

6

6

.

5

6

6

.

5

6

7

.

0

6

7

.
0

6

7

.

0

6

7

.

0

6

7

.

0

6

7

.

0

6
7
.
0

6
7
.
0

6
5
.
5

6
5
.
5

6

5

.

5

6

5

.

5

6

5

.

5

6

5

.

5

6

5

.
5

6

5

.
5

6

7

.

5

6

7

.

5

6

6

.

0

6

6

.

0

6

7

.

5

6

7

.

5

6

6

.

0

6

7

.

5

6

7

.

5

6

6

.

0

6

6

.

0

6

7

.

0

6

7

.

0

6

5

.

5

6

5

.

5

6

7

.

0

6

5

.

5

6

5

.

5

6

7

.

0

6

5

.

5

6

5

.

56

7

.

0

6

7

.

0

6

5

.

5

6

5

.

5

6

7

.

0

6

7

.

0

6

6

.

0

6

6

.

5

6

5

6

5

6

5

6
5

6

5

6

5

6

5

65

6

5

6

5

6

5

6

5

6

4

6

4

6
4

6

4

6

4

6

4

6

4

6

4

7

8

W

H

I

S

P

E

R

I

N

G

 

L

A

K

E

 

L

O

O

P

Retention Tract "C"

Lot S1

Open Space

O

p

e

n

 

S

p

a

c

e

D

o

g

 

w

a

l

k

Tract "F"

T

r

a

c

t

 

I

Open Space

Tract "E"

SLS

Tract "H"

Lot S7

Lot S3

Lot S14

Lot S12

Lot S13

Lot S15

Lot S18

Lot S20

Open Space

Lot 102

Lot 10

Lot 55

Lot 18

Lot 21

Lot 62

Lot 71

Lot 72

Lot 22

Lot 6

Lot 123

Lot 135

Lot S2

Lot S4

Lot S6

Lot S8

Lot S9

Lot S5

Lot S10

Lot S11

Lot S17

Lot S16

Lot S19

Tract "B"

108

Lot 1

Lot 14

Lot 12

Lot 11

Lot 15

Lot 13

Lot 17

Lot 16

Lot 20

Lot 19

Lot 25

Lot 23

Lot 24

Lot 51

Lot 26

Lot 48

Lot 53

Lot 49

Lot 50

Lot 52

Lot 54

Lot 57

Lot 56

Lot 61

Lot 58

Lot 59

Lot 67

Lot 64

Lot 60

Lot 65

Lot 66

Lot 68

Lot 69

Lot 70

Lot 73

Lot 75

Lot 77

Lot 74

Lot 81

Lot 78

Lot 76

Lot 82

Lot 84

Lot 80

Lot 83

Lot 86

Lot 87

Lot 85

Lot 88

Lot 90

Lot 91

Lot 89

Lot 97

Lot 92

Lot 93

Lot 96

Lot 99

Lot 98

Lot 100

Lot 103

Lot 101

Lot 104

Lot 105

Lot 106

Lot 107

Lot 110

Lot 108

Lot 109

Lot 111

Lot 112

Lot 113

Lot 114

Lot 117

Lot 115

Lot 116

Lot 119

Lot 120

Lot 121

Lot 124

Lot 125

Lot 127

Lot 126

Lot 128

Lot 133

Lot 129

Lot 130

Lot 131

Lot 132

Lot 27

Lot 31

Lot 28

Lot 30

Lot 33

Lot 32

Lot 34

Lot 35

Lot 36

Lot 37

Lot 38

Lot 39

Lot 42

Lot 40

Lot 41

Lot 44

Lot 43

Lot 45

Lot 46

Lot 47

Lot 63

Lot 118

Lot 134

Lot 4

Lot 5

Lot 7

Lot 94

Lot 8

Lot 9

Lot 79

Lot 95

Lot 136

Lot 2

Lot 3

Lot 29

Lot 122

Open Space

Tract "A"

7

0

Civil Engineering/Planning/Scientific Evaluations

Unroe Engineering, Inc
PO Box 690942, Orlando, Florida 32869 <> PH 407-299-0650 <> Fx 407-429-7639

Pond 1

Rearyard

Swales

92

Item 1.

AutoCAD SHX Text
63

AutoCAD SHX Text
63

AutoCAD SHX Text
63

AutoCAD SHX Text
64

AutoCAD SHX Text
64

AutoCAD SHX Text
64

AutoCAD SHX Text
64

AutoCAD SHX Text
64

AutoCAD SHX Text
66

AutoCAD SHX Text
66

AutoCAD SHX Text
66

AutoCAD SHX Text
66

AutoCAD SHX Text
66

AutoCAD SHX Text
66

AutoCAD SHX Text
66

AutoCAD SHX Text
66

AutoCAD SHX Text
66

AutoCAD SHX Text
66

AutoCAD SHX Text
67

AutoCAD SHX Text
67

AutoCAD SHX Text
67

AutoCAD SHX Text
67

AutoCAD SHX Text
67

AutoCAD SHX Text
67

AutoCAD SHX Text
67

AutoCAD SHX Text
67

AutoCAD SHX Text
67

AutoCAD SHX Text
67

AutoCAD SHX Text
68

AutoCAD SHX Text
68

AutoCAD SHX Text
68

AutoCAD SHX Text
68

AutoCAD SHX Text
68

AutoCAD SHX Text
68

AutoCAD SHX Text
68

AutoCAD SHX Text
68

AutoCAD SHX Text
68

AutoCAD SHX Text
68

AutoCAD SHX Text
69

AutoCAD SHX Text
69

AutoCAD SHX Text
69

AutoCAD SHX Text
69

AutoCAD SHX Text
69

AutoCAD SHX Text
69

AutoCAD SHX Text
69

AutoCAD SHX Text
69

AutoCAD SHX Text
69

AutoCAD SHX Text
70

AutoCAD SHX Text
70

AutoCAD SHX Text
70

AutoCAD SHX Text
70

AutoCAD SHX Text
70

AutoCAD SHX Text
70

AutoCAD SHX Text
70

AutoCAD SHX Text
70

AutoCAD SHX Text
70

AutoCAD SHX Text
71

AutoCAD SHX Text
71

AutoCAD SHX Text
71

AutoCAD SHX Text
71

AutoCAD SHX Text
71

AutoCAD SHX Text
71

AutoCAD SHX Text
71

AutoCAD SHX Text
71

AutoCAD SHX Text
71

AutoCAD SHX Text
72

AutoCAD SHX Text
72

AutoCAD SHX Text
72

AutoCAD SHX Text
72

AutoCAD SHX Text
72

AutoCAD SHX Text
72

AutoCAD SHX Text
72

AutoCAD SHX Text
72

AutoCAD SHX Text
72

AutoCAD SHX Text
73

AutoCAD SHX Text
73

AutoCAD SHX Text
73

AutoCAD SHX Text
73

AutoCAD SHX Text
73

AutoCAD SHX Text
73

AutoCAD SHX Text
73

AutoCAD SHX Text
73

AutoCAD SHX Text
73

AutoCAD SHX Text
74

AutoCAD SHX Text
74

AutoCAD SHX Text
74

AutoCAD SHX Text
74

AutoCAD SHX Text
74

AutoCAD SHX Text
74

AutoCAD SHX Text
74

AutoCAD SHX Text
74

AutoCAD SHX Text
74

AutoCAD SHX Text
75

AutoCAD SHX Text
75

AutoCAD SHX Text
75

AutoCAD SHX Text
75

AutoCAD SHX Text
75

AutoCAD SHX Text
75

AutoCAD SHX Text
75

AutoCAD SHX Text
75

AutoCAD SHX Text
75

AutoCAD SHX Text
76

AutoCAD SHX Text
76

AutoCAD SHX Text
76

AutoCAD SHX Text
76

AutoCAD SHX Text
76

AutoCAD SHX Text
76

AutoCAD SHX Text
76

AutoCAD SHX Text
76

AutoCAD SHX Text
76

AutoCAD SHX Text
77

AutoCAD SHX Text
77

AutoCAD SHX Text
77

AutoCAD SHX Text
77

AutoCAD SHX Text
77

AutoCAD SHX Text
77

AutoCAD SHX Text
77

AutoCAD SHX Text
77

AutoCAD SHX Text
79

AutoCAD SHX Text
79

AutoCAD SHX Text
79

AutoCAD SHX Text
79

AutoCAD SHX Text
79

AutoCAD SHX Text
79

AutoCAD SHX Text
79

AutoCAD SHX Text
79

AutoCAD SHX Text
80

AutoCAD SHX Text
80

AutoCAD SHX Text
80

AutoCAD SHX Text
80

AutoCAD SHX Text
80

AutoCAD SHX Text
80

AutoCAD SHX Text
80

AutoCAD SHX Text
80

AutoCAD SHX Text
80

AutoCAD SHX Text
81

AutoCAD SHX Text
81

AutoCAD SHX Text
81

AutoCAD SHX Text
81

AutoCAD SHX Text
81

AutoCAD SHX Text
82

AutoCAD SHX Text
82

AutoCAD SHX Text
82

AutoCAD SHX Text
82

AutoCAD SHX Text
82

AutoCAD SHX Text
83

AutoCAD SHX Text
83

AutoCAD SHX Text
83

AutoCAD SHX Text
83

AutoCAD SHX Text
83

AutoCAD SHX Text
84

AutoCAD SHX Text
84

AutoCAD SHX Text
84

AutoCAD SHX Text
84

AutoCAD SHX Text
84

AutoCAD SHX Text
85

AutoCAD SHX Text
85

AutoCAD SHX Text
85

AutoCAD SHX Text
85

AutoCAD SHX Text
85

AutoCAD SHX Text
85

AutoCAD SHX Text
85

AutoCAD SHX Text
85

AutoCAD SHX Text
85

AutoCAD SHX Text
86

AutoCAD SHX Text
86

AutoCAD SHX Text
86

AutoCAD SHX Text
86

AutoCAD SHX Text
86

AutoCAD SHX Text
86

AutoCAD SHX Text
86

AutoCAD SHX Text
102

AutoCAD SHX Text
102

AutoCAD SHX Text
102

AutoCAD SHX Text
102

AutoCAD SHX Text
102

AutoCAD SHX Text
103

AutoCAD SHX Text
103

AutoCAD SHX Text
103

AutoCAD SHX Text
103

AutoCAD SHX Text
103

AutoCAD SHX Text
104

AutoCAD SHX Text
104

AutoCAD SHX Text
104

AutoCAD SHX Text
104

AutoCAD SHX Text
104

AutoCAD SHX Text
105

AutoCAD SHX Text
105

AutoCAD SHX Text
105

AutoCAD SHX Text
105

AutoCAD SHX Text
105

AutoCAD SHX Text
106

AutoCAD SHX Text
106

AutoCAD SHX Text
106

AutoCAD SHX Text
107

AutoCAD SHX Text
107

AutoCAD SHX Text
119

AutoCAD SHX Text
119

AutoCAD SHX Text
119

AutoCAD SHX Text
119

AutoCAD SHX Text
119

AutoCAD SHX Text
120

AutoCAD SHX Text
120

AutoCAD SHX Text
120

AutoCAD SHX Text
120

AutoCAD SHX Text
120

AutoCAD SHX Text
125

AutoCAD SHX Text
125

AutoCAD SHX Text
125

AutoCAD SHX Text
125

AutoCAD SHX Text
126

AutoCAD SHX Text
126

AutoCAD SHX Text
126

AutoCAD SHX Text
127

AutoCAD SHX Text
127

AutoCAD SHX Text
127

AutoCAD SHX Text
133

AutoCAD SHX Text
133

AutoCAD SHX Text
134

AutoCAD SHX Text
134

AutoCAD SHX Text
138

AutoCAD SHX Text
147

AutoCAD SHX Text
147

AutoCAD SHX Text
148

AutoCAD SHX Text
148

AutoCAD SHX Text
149

AutoCAD SHX Text
149

AutoCAD SHX Text
150

AutoCAD SHX Text
138

AutoCAD SHX Text
138

AutoCAD SHX Text
138

AutoCAD SHX Text
135

AutoCAD SHX Text
111

AutoCAD SHX Text
111

AutoCAD SHX Text
110

AutoCAD SHX Text
110

AutoCAD SHX Text
109

AutoCAD SHX Text
109

AutoCAD SHX Text
108

AutoCAD SHX Text
108

AutoCAD SHX Text
107

AutoCAD SHX Text
107

AutoCAD SHX Text
106

AutoCAD SHX Text
106

AutoCAD SHX Text
124

AutoCAD SHX Text
124

AutoCAD SHX Text
124

AutoCAD SHX Text
124

AutoCAD SHX Text
123

AutoCAD SHX Text
123

AutoCAD SHX Text
123

AutoCAD SHX Text
123

AutoCAD SHX Text
122

AutoCAD SHX Text
122

AutoCAD SHX Text
122

AutoCAD SHX Text
122

AutoCAD SHX Text
121

AutoCAD SHX Text
121

AutoCAD SHX Text
121

AutoCAD SHX Text
121

AutoCAD SHX Text
121

AutoCAD SHX Text
118

AutoCAD SHX Text
118

AutoCAD SHX Text
118

AutoCAD SHX Text
118

AutoCAD SHX Text
118

AutoCAD SHX Text
117

AutoCAD SHX Text
117

AutoCAD SHX Text
117

AutoCAD SHX Text
117

AutoCAD SHX Text
117

AutoCAD SHX Text
113

AutoCAD SHX Text
113

AutoCAD SHX Text
113

AutoCAD SHX Text
113

AutoCAD SHX Text
113

AutoCAD SHX Text
112

AutoCAD SHX Text
112

AutoCAD SHX Text
112

AutoCAD SHX Text
109

AutoCAD SHX Text
109

AutoCAD SHX Text
109

AutoCAD SHX Text
108

AutoCAD SHX Text
108

AutoCAD SHX Text
108

AutoCAD SHX Text
100

AutoCAD SHX Text
100

AutoCAD SHX Text
100

AutoCAD SHX Text
100

AutoCAD SHX Text
100

AutoCAD SHX Text
100

AutoCAD SHX Text
101

AutoCAD SHX Text
101

AutoCAD SHX Text
101

AutoCAD SHX Text
101

AutoCAD SHX Text
101

AutoCAD SHX Text
99

AutoCAD SHX Text
99

AutoCAD SHX Text
99

AutoCAD SHX Text
99

AutoCAD SHX Text
99

AutoCAD SHX Text
99

AutoCAD SHX Text
98

AutoCAD SHX Text
98

AutoCAD SHX Text
98

AutoCAD SHX Text
98

AutoCAD SHX Text
98

AutoCAD SHX Text
98

AutoCAD SHX Text
97

AutoCAD SHX Text
97

AutoCAD SHX Text
97

AutoCAD SHX Text
97

AutoCAD SHX Text
97

AutoCAD SHX Text
97

AutoCAD SHX Text
96

AutoCAD SHX Text
96

AutoCAD SHX Text
96

AutoCAD SHX Text
96

AutoCAD SHX Text
96

AutoCAD SHX Text
96

AutoCAD SHX Text
94

AutoCAD SHX Text
94

AutoCAD SHX Text
94

AutoCAD SHX Text
94

AutoCAD SHX Text
94

AutoCAD SHX Text
94

AutoCAD SHX Text
94

AutoCAD SHX Text
93

AutoCAD SHX Text
93

AutoCAD SHX Text
93

AutoCAD SHX Text
93

AutoCAD SHX Text
93

AutoCAD SHX Text
93

AutoCAD SHX Text
93

AutoCAD SHX Text
92

AutoCAD SHX Text
92

AutoCAD SHX Text
92

AutoCAD SHX Text
92

AutoCAD SHX Text
92

AutoCAD SHX Text
92

AutoCAD SHX Text
92

AutoCAD SHX Text
91

AutoCAD SHX Text
91

AutoCAD SHX Text
91

AutoCAD SHX Text
91

AutoCAD SHX Text
91

AutoCAD SHX Text
91

AutoCAD SHX Text
91

AutoCAD SHX Text
90

AutoCAD SHX Text
90

AutoCAD SHX Text
90

AutoCAD SHX Text
90

AutoCAD SHX Text
90

AutoCAD SHX Text
90

AutoCAD SHX Text
90

AutoCAD SHX Text
89

AutoCAD SHX Text
89

AutoCAD SHX Text
89

AutoCAD SHX Text
89

AutoCAD SHX Text
89

AutoCAD SHX Text
89

AutoCAD SHX Text
89

AutoCAD SHX Text
88

AutoCAD SHX Text
88

AutoCAD SHX Text
88

AutoCAD SHX Text
88

AutoCAD SHX Text
88

AutoCAD SHX Text
88

AutoCAD SHX Text
88

AutoCAD SHX Text
87

AutoCAD SHX Text
87

AutoCAD SHX Text
87

AutoCAD SHX Text
87

AutoCAD SHX Text
87

AutoCAD SHX Text
87

AutoCAD SHX Text
87

AutoCAD SHX Text
78

AutoCAD SHX Text
78

AutoCAD SHX Text
78

AutoCAD SHX Text
78

AutoCAD SHX Text
78

AutoCAD SHX Text
78

AutoCAD SHX Text
78

AutoCAD SHX Text
78

AutoCAD SHX Text
130

AutoCAD SHX Text
130

AutoCAD SHX Text
131

AutoCAD SHX Text
131

AutoCAD SHX Text
132

AutoCAD SHX Text
132

AutoCAD SHX Text
129

AutoCAD SHX Text
129

AutoCAD SHX Text
128

AutoCAD SHX Text
128

AutoCAD SHX Text
137

AutoCAD SHX Text
137

AutoCAD SHX Text
139

AutoCAD SHX Text
83

AutoCAD SHX Text
83

AutoCAD SHX Text
82

AutoCAD SHX Text
82

AutoCAD SHX Text
82

AutoCAD SHX Text
81

AutoCAD SHX Text
81

AutoCAD SHX Text
81

AutoCAD SHX Text
81

AutoCAD SHX Text
84

AutoCAD SHX Text
84

AutoCAD SHX Text
84

AutoCAD SHX Text
140

AutoCAD SHX Text
140

AutoCAD SHX Text
145

AutoCAD SHX Text
145

AutoCAD SHX Text
144

AutoCAD SHX Text
144

AutoCAD SHX Text
143

AutoCAD SHX Text
143

AutoCAD SHX Text
142

AutoCAD SHX Text
142

AutoCAD SHX Text
141

AutoCAD SHX Text
141

AutoCAD SHX Text
83

AutoCAD SHX Text
112

AutoCAD SHX Text
112

AutoCAD SHX Text
150

AutoCAD SHX Text
63

AutoCAD SHX Text
63

AutoCAD SHX Text
111

AutoCAD SHX Text
111

AutoCAD SHX Text
111

AutoCAD SHX Text
114

AutoCAD SHX Text
114

AutoCAD SHX Text
114

AutoCAD SHX Text
114

AutoCAD SHX Text
114

AutoCAD SHX Text
115

AutoCAD SHX Text
115

AutoCAD SHX Text
115

AutoCAD SHX Text
115

AutoCAD SHX Text
115

AutoCAD SHX Text
116

AutoCAD SHX Text
116

AutoCAD SHX Text
116

AutoCAD SHX Text
116

AutoCAD SHX Text
116

AutoCAD SHX Text
95

AutoCAD SHX Text
95

AutoCAD SHX Text
95

AutoCAD SHX Text
95

AutoCAD SHX Text
95

AutoCAD SHX Text
95

AutoCAD SHX Text
95

AutoCAD SHX Text
136

AutoCAD SHX Text
146

AutoCAD SHX Text
146

AutoCAD SHX Text
110

AutoCAD SHX Text
110

AutoCAD SHX Text
110

AutoCAD SHX Text
84

AutoCAD SHX Text
83

AutoCAD SHX Text
82

AutoCAD SHX Text
Tract "G"

AutoCAD SHX Text
Tract "G"

AutoCAD SHX Text
Tract "G"

AutoCAD SHX Text
Tract "G"

AutoCAD SHX Text
Tract "G"

AutoCAD SHX Text
Tract "G"

AutoCAD SHX Text
Tract "G"



 

Lake County Property Appraiser
Lake BCC

pointLayer

Override 1

polygonLayer
Override 1
Street Names
Local Streets

Subdivision Lot Numbers
Building Footprints
Property Name
Tax Parcels Alternate Key
Tax Parcels
County Boundary
Surrounding Counties

Water Bodies
Lake Mack Flood Plain
Letter of Map Amendment
Letter of Map Revision
Elevation Certificates

February 18, 2022
0 0.085 0.170.0425 mi

0 0.1 0.20.05 km

1:5,000

Lake County Board of County Commissioners
 

93

Item 1.



USGS The National Map: Orthoimagery.  Data refreshed October 2017.
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Section 2 Drainage Calculations 

Pre-Development 
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Whispering Hills Drainage Report 

Appendix 6 

PRE-DEVELOPMENT 

Curve Number Calculation 

Time of Concentration Calculation 

Pre Basin Map 

Denharn 
Summitt 
Enginccring, LLC 

12 
Red Jacket Development 

96

Item 1.



I 
I 

I 

Whispering Hills 
Pre-Development 

Basin Pre-1 

CURVE NUMBER Soil 
Type 

Area 
(AC) 

% Land 
Used 

Area 
Totals 

% 
Area C.N. 

% Area 
x C.N. 

Impervious 
Woods-Grass, Fair A 0.00 0% 0.00 0% 98 0.00 
Pervious 
Woods-Grass, Fair A 57.28 100% 51.97 94% 39 36.73 

Impervious 
Woods-Grass, Fair BID 0.00 0% 0.00 0% 98 0.00 
Pervious 
Woods-Grass, Fair B/D 3.21 100% 3.21 6% 72 4.19 

Total Area = 55.18 CN 40.92 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
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- - - - - - - - - - - - - - - - - - - 
Pre Time of Concentration (Tc) 

Note: 1. See sheet 3 for TR-55 data used in these calculafions. 

Sheet f/ow travel time ca/cu/afar 

Shallow Concetrated flow travel time 

ca/cu/afar Channel flaw travel time calculator 

Tota' 
Tc Mn. Basin # 

Surface 
Desc. 

Manning's 
n 

Flow 
Length, 

ft. 

2yr124h 

rainfall 

p2 

Land 
slope, s, 

ft/ft. 

Sheet 
Flow, 
mm 

Surface 
Desc.(please 

enter "paved" or 
"unpaved") 

Flow 
Length, 

ft. 

Water 
course 

slope, s, 
ft/ft. 

Avg. V, 
fps 

Shallow 
Conc 

Flow, mm 

Flows- 
sec A, sf 

Wetted 
Per. Ft. 

Hyd 

rad, ft 

Channel 
Slope, a, 

ft/ft. 
Manning's 

n 

Flow 
Length, 

ft 

Avg V, 

fps 

Channel 
Flow, 
mm. 

Pre-1 tree farm 0.50 300 4.5 0.022 50.46 unpaved 2200 0.040 3.23 11.36 3.14 6.28 0.5 0.002 0.013 0 3.23 0.00 
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Astatu 

Whisperinq 

June07 

SHEET NO. 

of 1 

GLS 

GLS 

GLS 

I 

SCALE5 

1 in = 500 ft. 

1 

Howey-In-TNO-HIIIL FIord 

Whispering Hills 

SEC.36. TWNSHP 20S. R 25E 

Pre-De velopment 
Basin Map 

Denham Summitt 
Engineering, LLC - 

3667 Simonfon Place, Lake Mary. 1L 32746 
Ph. 407-323-0705, Fx. 407-264-6901 

N iL 
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Whispering Hills Drainage Report 

Appendix 7 

PRE-DEVELOPMENT 

ICPR Input Report 

ICPR Basin Summary 

D enh am 
Summitt 
Engineering, LLC 

13 
Red Jacket Development 
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Whispering Hills Pre/Post Input Report 

Basins 

Nodes 

Pipes 

Time (hrs) 

0.00 
22.00 
36.00 

120.00 

Upstream FHWA Inlet Edge Description: 
Circular Concrete: Square edge w/ headwall 

Downstream FHWA Inlet Edge Description: 
Circular Concrete: Square edge w/ headwali 

Channels 

Stage )ft) 

63 .000 
63. 500 
63.900 
63.500 

AuxElev2)ft) 

Intercoimected Channel and Pond Routing Model (ICPR) ©2002 Streamline Technologies, Inc. Page 1 of 4 

Name: From Node: Length)ft) : 0.00 

Group: BASE To Node: Count: 1 

Friction Equation: Average Conveyance 
UPSTREAM DOWNSTREAM Solution Algorithm: Automatic 

Geometry: Circular Circular Flow: Both 
Span)in): 0.00 0.00 Entrance Loss Coef: 0.00 
Rise (in): 0.00 0.00 Exit Loss Coef: 0.00 

Invert)ft): 0.000 0.000 Bend Loss toeS: 0.00 
Mannings N: 0.000000 0.000000 Outlet Ctrl Spec: Use dc or tw 

Top Clip(in): 0.000 0.000 Inlet Ctrl Spec: Use dn 
Rot Clip(in): 0.000 0.000 Stabilizer Option: None 

Name: From Node: Length(tt) : 0.00 
Group: BASE To Node: Count: 1 

UPSTREAM DOWNSTREAM Friction Equation: Average Conveyance 
Geometry: Trapezoidal Trapezoidal Solution Algorithm: Automatic 

Invert)ft) : 0.000 0. 000 Flow: Both 
TClpInitZ)ft) : 9999.000 9999.000 Contraction Cost: 0.000 
Manninga N: 0.000000 0.000000 Expansion Coet: 0.000 
Top Clip)ft): 0.000 0.000 Entrance Loss Coef: 0.000 
Bet Clip)ft): 0.000 0.000 Exit Loss Coef: 0.000 

Main XSec: Outlet Ctrl Spec: Use dc or 1w 
AuxElevi (ft) Inlet Ctrl Spec: Use dn 

Aux XSecl: Stabilizer Option: None 

Unit Hydrograph: Uh484 Peaking Factor: 484.0 
Rainfall File: timed Storm Duration(hrs): 24.00 

Rainfall Amount)in): 8.600 Time of Conc(min): 61.80 
Area(ac) : 55.180 Time Shift(hrs): 0.00 

Curve Number: 40.92 Max Allowable Q(cfs) : 999999.000 
DCIA)%): 0.00 

Aux XSec2: 
Top Width)ft) 

Depth)ft) 
Bot Width)ft): 0.000 0.000 
LtSdSlp(h/v) : 0.00 0. 00 

RtSdSlp)h/v) : 0.00 0.00 

Name: Pre-1 Node: LKHarris Status: Onsite 
Group: Pre Type: SCS Unit Hydrograph 

Name: LkHarris Base Flow)cfs) : 0.000 mit Stage)ft) : 63.000 
Group: BASE Warn Stage(ft): 66.000 
Type: Time/Stage 
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Whispering Hills PrelPost Input Report 

Upstream FHWA Inlet Edge Description: 
Circular Concrete: Square edge WI headwall 

Downstream FHWA Inlet Edge Description: 
Circular Concrete: Square edge wI headwall 

Weirs 

Bottom Clip(ft) : 0.000 
Top Clip(ft) : 0.000 

Weir Discharge Coef: 3.200 
Orifice Discharge Coef: 0.600 

Hydrology Simulations 

Name: lOOyr24hr 
Filename: D:\Whispering Hills\ICPR\lOOyr24hr.R32 

Override Defaults: Yes 
Storm Duration(hrs): 24.00 

Rainfall File: Flmod 
Rainfall Amount(in) : 10.60 

Time(hrs) Print Inc(min) 

24.000 15.00 

Name: 25yr96hr 

TABLE 

Interconnected Channel and Pond Routing Model (ICPR) ©2002 Streamline Technologies, Inc. Page 2 of 4 

Name: From Node: Length(ft): 0.00 
Group: BASE To Node: Count: 1 

UPSTREAM DOWNSTREAM Friction Equation: Average Conveyance 
Geometry: Circular Circular Solution Algorithm: Automatic 
Span(in): 0.00 0.00 Flow: Both 
Rise(in): 0.00 0.00 Entrance Loss Coef: 0.000 

Invert(ft) : 0.000 0.000 Exit Loss Coef: 0.000 
Manning's N: 0.000000 0.000000 Outlet Ctrl Spec: Use dc or tw 
Top Clip(in): 0.000 0.000 Inlet Ctrl Spec: Use dn 

Bot Clip(in): 0.000 0.000 Solution Incs: 10 

Drop Structures 

Name: Weir2 From Node: Swale2 
Group: BASE To Node: LEHarris 
Flow: Both Count: 1 

Type: Vertical: Freed Geometry: Trapezoidal 

Bottom Width(ft) : 160.00 
Left Side Slope (hlv) : 10.00 

Right Side Slope (hlv) : 10.00 
Invert(ft) : 141.000 

Control Elevation(ft) : 141.000 
Struct Opening Dim(ft) : 9999.00 

Name: lCyr24hr 
Filename: D:\Whispering Hills\ICPR\lOyr24hr.R32 

Override Defaults: Yes 
Storm Duration(hrs): 24.00 

Rainfall File: Flmod 
Rainfall Amount(in): 7.40 

Time(hrs) Print Inc(min) 

24.000 15.00 

Name: 25yr24hr 
Filename: D:\Whispering Hills\ICPR\2Gyr24hr.R32 

Override Defaults: No 

Timehrs) Print lnc(min) 

24.000 15.00 
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I 
Whispering Hills PrelPost Input Report 

Filename: D:\Whispering H!lls\ICPR\25yr96hr.R32 

I Override Defaults: Yes 
Storm Duration(hrs) : 96.00 

Rainfall File: Sjrwmd9t 
Rainfall Pmount (in): 11.20 

I 
Time(hrs) Print Inc(min) 

96.000 15.00 

Name: mean annual 
D:\Whispering Nills\ICPR\mean annual.R32 

Override Defaults: Yes 
Storm Duration(hrs): 24.00 

Rainfall File: Flmod 
Amount(in): 4.50 

Time(hrs) Print Inc(min) 

24.000 15.00 

Routing Simulations 

Name: lOOyr24hr Hydrology Sim: lOOyr24hr 

I 
Filename: D:\Whispering Hills\ICPR\lOOyr24hr.132 

Execute: Yes Restart: No Patch: No 

Alternative: No 

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

I 
Time Step Optimizer: 0.000 

Start Time(hra) : 0.000 End Time)hra) : 30.00 
Mm Cab Time(sec) 0.1000 Max Caic Time)sec) : 150.0000 

Boundary Stages: Boundary Flows: 

ITime(hrs) 
Print Inc(min) 

30.000 5000 

Run 

BASE Yes 
Post Yes 
Pee Yes 

l Name: lOyr24hr Hydrology Sim: lOyr24hr 
Filename: D:\Whispering Hills\ICPR\lOyr24hr.132 

Execute: Yes Restart: No Patch: No 

I Alternative: No 

Max Delta Z(ft) 1.00 Delta Z Factor: 0.00500 
Time Step Optimizer: 0.000 

Start Time(hrs): 0.000 End Time(hrs): 30.00 

I 
Mm Calc Time)sec): 0.1000 Max Calc Time(sec): 1500000 

Boundary Stages: Boundary Flows: 

Time(hrs) Print Inc(min) 

I30.000 
5.000 

Group Run 

BASE Yes 

I Post Yes 
Pre Yes 

I 
Name: 2Syr24hr Hydrology Sim: 25yr24hr 

Filename: D:\Whispering Hills\ICPR\2Syr24hr.132 

Execute: Yes Restart: No Patch: No 
Alternative: No 

I Max Delta Z(ft) : 1.00 Delta Z Factor: 0.00500 
Time Step Optimizer: 0.000 

Interconnected Channel and Pond Routing Model (ICPR) ©2002 Streamline Technologies, Inc. Page 3 of 4 
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I 
Whispering Hills Pre/Post Input Report 

Start Time(hrs) : 0000 End Time(hrs) : 30.00 
Win Calc Time(sec): 0.1000 Max Cab Time(sec): 150.0000 

Boundary Stages: Boundary Flows: 

Time(hrs) Print Inc(min) 

I30.000 
5.000 

Group Run 

BASE Yes 
Yes 

Pre Yes 

2Syrg6hr Hydrology Sim: 2SyrSGhr 
Filename: D:\Whispering Hills\ICPR\2SyrG6hr.132 

Execute: Yes Restart: No Patch: No 
Alternative: No 

Time(hrs) Print Inc(min) 

120.000 5.000 

Run 

BASE Yes 
Post Yes 
Pre Yes 

Name: mean annual Hydrology Sim: mean annual 
Filename: 0: \Whispering Hills\ICPR\mean annual.132 

Yes Restart: No Patch: No 
Alternative: No 

Print Inc(min) 

30.000 5.000 

Group Run 

Yes 
Post Yes 
Pre Yes 

Boundary Conditions 

I 
I 
I 

Interconnected Channel and Pond Routing Model (ICPR) ©2002 Streamline Technologies, Inc. Page 4 of 4 

Delta Zft) : 1.00 Delta Z Factor: 0.00500 
Time Step Optimizer: 0.000 

Start Time (hrs) : 0.000 End Time (hrs) : 120.00 
Win Calc Time(sec) : 0.1000 Max Caic Time(sec) : 150.0000 

Boundary Stages: Boundary Flows: 

Max Delta Z(ft) : 1.00 Delta Z Factor: 0.00500 
Time Step Optimizer: 0.000 

Time(hrs): 0.000 End Time(hrs): 30.00 
Win Calc Time(sec) : 0.1000 Max Calc Time(sec) : 150.0000 

Boundary Stages: Boundary Flows: 
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I 
Whispering Hills Pre Basin Summery 

Basin Name: Pre-1 
Name: Pre 

Simulation: lOOyr24hr 
Node Name: LKHarris 

Basin Type: SCS Unit Hydrograph 

Unit Nydrograph: Uh484 
Fator: 484.0 

Spec Time Inc (mm): 8.24 
Comp Time Inc (mm): 8.24 

Rainfall File: Fimod 
Rainfall Amount (in): 10.600 
Storm Duration )hrs): 24.00 

U 
Status: Onsite 

Time of Conc (mm): 61.80 
Time Shift )hra): 0.00 

Area )ac) : 55.180 
Vol of Unit Hyd (in): 1.000 

Number: 40.920 
DCIA )%): 0.000 

Time Max )hrs) : 12.63 
Flow Max )cfs) : 58.559 

Runoff Volume (in): 2.675 
Runoff Volume (ft3) : 535894.016 

Basin Name: Pre-1 

U 
Group Name: Pre 
Simulation: lOyr24hr 
Node Name: LKHarris 

Basin Type: SCS Unit Hydrograph 

Hydrograph: Uh484 
Peaking Fator: 484.0 

Spec Time Inc (mm): 8.24 
Comp Time Inc (mm) : 8.24 

Rainfall File: Fimod 
Rainfall Amount (in): 7.400 

Duration )hrs): 24.00 
Status: Onsite 

Time of Conc mm): 61.80 
Time Shift )hrs): 0.00 

Area ac) : 55.180 
of Unit Hyd (in): 1.000 

Curve Number: 40.920 
DCIA )%): 0.000 

Time Max )hrs) : 12.77 
Flow Max (cfs) : 18.782 

Volume in): 1.070 
Runoff Volume )ft3) : 214288.008 

Name: Pre-1 
Group Name: Pre 
Simulation: 25yr24hr 
Node Name: LNHarris 

Basin Type: SOS Unit Nydrograph 

Hydrograph: Uh484 
Peaking Fator: 484.0 

Spec Time Inc (mm): 8.24 
Comp Time Inc )min): 8.24 

Rainfall File: Flmod 
Amount (in): 8.600 

Storm Duration )hrs): 24.00 
Status: Dnsite 

Time of Conc (mm): 61.80 
Time Shift )hra) : 0.00 

Ares ac): 55.180 
of Unit Hyd )in): 1.000 

Curve Number: 40.920 
DCIA (6): 0.000 

Time Max )hrs) : 12.77 
Max )cfs): 31.558 

Runoff Volume (in): 1.613 
Runoff Volume )ft3) : 323067.152 

Basin Name: Pre-1 

Interconnected Channel and Pond Routing Model (ICPR) ©2002 Streamline Technologies, Inc. Page 1 of 2 
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I 
Whispering Hills Pre Basin Summary 

Group Name: Pre 

U 

Simulation: 25yr96hr 
Node Name: LKHarris 

Basin Type: SCS Unit Hydrograph 

Unit Hydrograph: Uh484 
Peaking Fator: 484.0 

Spec Time Inc (mm): 8.24 
Comp Time Inc (mm): 8.24 

Rainfall File: Sjrwmd96 
Rainfall Amount (in): 11.200 
Storm Duration )hrs): 96.00 

Status: Onsite 
Time of Conc (mm): 61.80 

Time Shift )hrs): 0.00 
Area ac): 55.180 

Vol of Unit Hyd (in): 1.000 
Curve Number: 40.920 

(%): 0.000 

Time Max (hrs( : 60.43 
Flow Max (cfs(: 58.821 

Runoff Volume (in): 3.033 
Runoff Volume )ft3) : 607506.272 

I 
Basin Name: Pre-1 
Group Name: Pre 

mean annual 
Node Name: LKharris 

Basin Type: SCS Unit Hydrograph 

Unit Hydrograph: Uh484 

U 

Peaking FatOr 484.0 
Spec Time Inc (mm): 8.24 
Comp Time Inc (mm): 8.24 

Rainfall File: Flmod 
Rainfall Amount (in): 4.500 
Storm Duration )hrs) : 24.00 

Onsite 
Time of Conc (mm): 61.80 

Time Shift (hrs) : 0.00 
Area ac) : 55.180 

Vol of Unit Hyd (in) : 1.000 
Curve Number: 40.920 

U 
DCIA )%) : 0.000 

Time Max (hrs) : 14.01 
Flow Max (cfs) : 1.025 

Runoff Volume (in): 0.161 
Runoff Volume (ft3( : 32223.132 

I 
1 

I 
I 
I 
I 

Interconnected Channel and Pond Routing Model (ICPR) ©2002 Streamline Technologies, Inc. Page 2 of 2 
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 Section 2 Drainage Calculations 

Post-Development 
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Basin & Impervious Areas

Project: Whispering Hills

Date: 2/17/2022

Basin Label Areas (sf) Area (Ac)

Post-1 2,160,893 49.61

Post-2 256,300 5.88

Total 2,417,193 55.49

Basin Post-1 Impervious Areas

Lots  (31.95 Ac @ 50%) 15.98 Ac

Pond Impervious 6.72 Ac

Sidewalks (15,333 lf @ 5') 1.76 Ac

Roadway (9,592 lf @ 24') 5.28 Ac

Tract "E" 0.33 Ac

Total Impervious 30.07 Ac

percent Impervious 61%

.

Basin Post-2 Impervious Areas

Lots  (5.88 Ac @ 50%) 2.94 Ac

percent Impervious 50%
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Curve Number Calculations

Project: Whispering Hills

Date: 2/17/2022

Basin Post-1

Description HGS Type Area (Ac) % Land Use
Areas 

Total (Ac)
Cn CN*Area

Pond (imp) A 48.79 12% 5.90 100 590.37

Residential (imp) A 48.79 47% 22.93 98 2247.14

Residential (perv) A 48.79 41% 19.95 39 778.19

Pond (imp) B/D 0.82 100% 0.82 100 82.00

Residential (imp) B/D 0.82 0% 0.00 98 0.00

Residential (perv) B/D 0.82 0% 0.00 72 0.00

Weighted Cn 74.54

Basin Post-2

Description HGS Type Area (Ac) % Land Use
Areas 

Total (Ac)
Cn CN*Area

Pond (imp) A 5.75 0% 0.00 100 0.00

Residential (imp) A 5.75 50% 2.88 98 281.94

Residential (perv) A 5.75 50% 2.88 39 112.20

Pond (imp) B/D 0.13 0% 0.00 100 0.00

Residential (imp) B/D 0.13 50% 0.07 98 6.37

Residential (perv) B/D 0.13 50% 0.07 72 4.68

Weighted Cn 68.86
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Time of Concentration

Project: Whispering Hills

Date: 2/17/2022

Basin
Sheet Flow 

Slope Ft/Ft

Sheet 

Flow 

Length 

(ft)

Man "n"

Sheet 

Flow Time 

(min)

Shall Conc 

Flow Slope  

(ft/ft)

Shall Conc 

Flow 

Length (ft)

P or U
Velocity 

(fps)

Shallow 

Conc Flow 

Time 

(min)

Pipe Flow 

(ft)

Pipe Flow 

Time 

(min)

Tc (min)

Post-1 0.0026 188 0.25 31.5 0.0072 276 P 8.21 0.6 1794 4.85 37

Post-2 0.07 300 0.25 15.5 0.074 109 U 0.73 2.5 0 0 18
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Pollution Abatement Volumes

Project: Whispering Hills

Date:

Basin Post-1
Pollution abatement volume is based on dry detention with recovery

through re-use

Use the larger of the two options

Option 1  (2.5"ximpervious area) 6.27 Ac/ft

Option 2 (0.5" x Basin Area) 2.07 Ac/ft

Use Storage required 6.27 ac-ft required Storage

Storage provided 9.33 Ac-ft

Basin Post-2
Pollution abatement volume is based on on-line dry retention

Use the larger of the two options

Option 1  (1.25"ximp area + 0.5" x Basin Area) 0.55 Ac/ft

Option 2 (0.5" x Basin Area + 0.5" x Basin Area) 0.49 Ac/ft

Use 0.55 ac-ft required Storage

2/17/2022
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Pond 1 - Calculations

Project: Whispering Hills

Date:

Stage Storage Above Control Elevation
Elev 

(NAVD)
Area (Ac)

Volume 

(Ac-ft)
Description

70.00 6.72 30.95 Top Bank

69.00 6.51 24.33

68.00 6.29 17.93

67.00 6.08 11.74

66.60 6.00 9.33 PAV

66.00 5.87 5.77

65.00 5.66 0.00 Control Elevation

Stage Storage Below Control Elevation
Elev 

(NAVD)
Area (Ac)

Volume 

(Ac-ft)
Description

65.00 5.66 35.96 Control Elevation

64.00 5.46 30.40

63.00 5.26 25.04 Grade Change

62.00 5.16 19.83

61.00 5.06 14.73

60.00 4.96 9.72

59.00 4.86 4.81

58.00 4.76 0.00 Bottom

2/17/2022
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Modified Permenant Pool Calcs

Project: Whispering Hills

Date:

Stage Storage Below Control Elevation
Elev 

(NAVD)
Area (Ac)

Volume 

(Ac-ft)
Description

65.00 1.78 11.19 Control Elevation

64.00 1.71 9.44

63.00 1.64 7.77 Grade Change

62.00 1.61 6.15

61.00 1.57 4.56

60.00 1.54 3.01

59.00 1.50 1.49

58.00 1.47 0.00 Bottom

Wet Detention Pond Calculations
Wet Season Rainfall Depth 31 in

Required Residence Time 21 days

Required Permanent Pool 9.50 Ac-ft

Povided Permanent Pool 11.19 Ac-ft {OK}

Total Depth of Pond 12.00 ft (Less than or equal to 12 ft - {OK})

Mean Depth of Pond 6.28 ft  (between 2 and 8 ft - {OK})

2/17/2022
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Swale1- Calculations

Project: Whispering Hills
Date:

Stage Storage 
Elev 

(NAVD)
Area (Ac)

Volume 
(Ac-ft)

Description

67.00 0.35 0.39 Top Bank
66.30 0.26 0.17 PAV
66.00 0.23 0.10
65.50 0.17 0.00 Bottom

2/17/2022
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Swale 1 Recovery Calculations
Project: Whispering Hills Subdivision

Date: February 18, 2022

Input Data

Fillable Porosity 0.20

Unsaturated vertical hydraulic conductivity 10.00 ft/day

Saturated horizontal hydraulic conductivity 6.70 ft/day

Factor of safety 2.00

Seasonal High Water Level 62.30 NGVD

Impervious Layer 55.00 NGVD

Average width of basin 24.00 ft

Recovered Volume 7,563 cf

Output

Stage One Flow

Design infiltration rate 5.00 ft/day

Stage One Flow Volume 0.11 ac-ft

Time to Saturate the basin 3.07 hours

Stage Two Flow

Saturated Lateral flow can be modelled using the modified MODRET method.

This method makes use of dimensionless curves with parameters Fx and Fy.

Fy is calculated to be 0.92

This Corresponds to an Fx of 4.26

Basin Width 24.00

D 8.90

The time required for stage two flow 6.39 hours

Total Recovery Time (Sum of Stage One & Stage Two) 9.46 hours

BasRecov.3 Unroe Engineering/1998
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Swale2- Calculations

Project: Whispering Hills
Date:

Stage Storage 
Elev 

(NAVD)
Area (Ac)

Volume 
(Ac-ft)

Description

67.50 0.14 0.15 Top Bank
66.80 0.10 0.07 PAV
67.00 0.11 0.09
66.00 0.07 0.00 Bottom

2/17/2022
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Swale 2 Recovery Calculations
Project: Whispering Hills Subdivision

Date: February 18, 2022

Input Data

Fillable Porosity 0.20

Unsaturated vertical hydraulic conductivity 10.00 ft/day

Saturated horizontal hydraulic conductivity 6.70 ft/day

Factor of safety 2.00

Seasonal High Water Level 63.30 NGVD

Impervious Layer 56.00 NGVD

Average width of basin 24.00 ft

Recovered Volume 2,976 cf

Output

Stage One Flow

Design infiltration rate 5.00 ft/day

Stage One Flow Volume 0.04 ac-ft

Time to Saturate the basin 2.59 hours

Stage Two Flow

Saturated Lateral flow can be modelled using the modified MODRET method.

This method makes use of dimensionless curves with parameters Fx and Fy.

Fy is calculated to be 0.89

This Corresponds to an Fx of 3.91

Basin Width 24.00

D 8.65

The time required for stage two flow 7.81 hours

Total Recovery Time (Sum of Stage One & Stage Two) 10.40 hours

BasRecov.3 Unroe Engineering/1998
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Swale3- Calculations

Project: Whispering Hills
Date:

Stage Storage 
Elev 

(NAVD)
Area (Ac)

Volume 
(Ac-ft)

Description

68.00 0.41 0.45 Top Bank
67.30 0.31 0.20 PAV
67.00 0.27 0.12
66.50 0.20 0.00 Bottom

2/17/2022
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Swale 3 Recovery Calculations
Project: Whispering Hills Subdivision

Date: February 18, 2022

Input Data

Fillable Porosity 0.20

Unsaturated vertical hydraulic conductivity 10.00 ft/day

Saturated horizontal hydraulic conductivity 6.70 ft/day

Factor of safety 2.00

Seasonal High Water Level 64.80 NGVD

Impervious Layer 57.50 NGVD

Average width of basin 24.00 ft

Recovered Volume 8,863 cf

Output

Stage One Flow

Design infiltration rate 5.00 ft/day

Stage One Flow Volume 0.07 ac-ft

Time to Saturate the basin 1.63 hours

Stage Two Flow

Saturated Lateral flow can be modelled using the modified MODRET method.

This method makes use of dimensionless curves with parameters Fx and Fy.

Fy is calculated to be 0.78

This Corresponds to an Fx of 1.85

Basin Width 24.00

D 8.15

The time required for stage two flow 37.16 hours

Total Recovery Time (Sum of Stage One & Stage Two) 38.80 hours

BasRecov.3 Unroe Engineering/1998
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Swale4- Calculations

Project: Whispering Hills
Date:

Stage Storage 
Elev 

(NAVD)
Area (Ac)

Volume 
(Ac-ft)

Description

67.00 0.21 0.23 Top Bank
66.30 0.16 0.10 PAV
66.00 0.13 0.06
65.50 0.10 0.00 Bottom

2/17/2022

121

Item 1.



Swale 4 Recovery Calculations
Project: Whispering Hills Subdivision

Date: February 18, 2022

Input Data

Fillable Porosity 0.20

Unsaturated vertical hydraulic conductivity 10.00 ft/day

Saturated horizontal hydraulic conductivity 6.70 ft/day

Factor of safety 2.00

Seasonal High Water Level 62.80 NGVD

Impervious Layer 55.50 NGVD

Average width of basin 24.00 ft

Recovered Volume 4,459 cf

Output

Stage One Flow

Design infiltration rate 5.00 ft/day

Stage One Flow Volume 0.05 ac-ft

Time to Saturate the basin 2.59 hours

Stage Two Flow

Saturated Lateral flow can be modelled using the modified MODRET method.

This method makes use of dimensionless curves with parameters Fx and Fy.

Fy is calculated to be 0.88

This Corresponds to an Fx of 3.31

Basin Width 24.00

D 8.65

The time required for stage two flow 10.89 hours

Total Recovery Time (Sum of Stage One & Stage Two) 13.48 hours

BasRecov.3 Unroe Engineering/1998
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Simple Basin: Post-1
Scenario: Scenario1

Node: Pond1
Hydrograph Method: Santa Barbara Urban Hydrograph
Infiltration Method: Curve Number

Time of Concentration: 37.0000 min
Max Allowable Q: 9999.00 cfs

Time Shift: 0.0000 hr
Area: 49.6100 ac

Curve Number: 74.5
% Impervious: 0.00

% DCIA: 0.00
% Direct: 0.00

Rainfall Name:

Comment:

Simple Basin Runoff Summary [Scenario1]
Basin
Name

Sim Name Max Flow
[cfs]

Time to
Max Flow
[hrs]

Total
Rainfall
[in]

Total
Runoff [in]

Area [ac] Equivalent
Curve
Number

% Imperv % DCIA

Post-1 100 yr 24
hour

206.67 12.0167 10.60 7.31 49.6100 74.5 0.00 0.00

Post-1 25 yr 24
hour

155.17 12.0167 8.60 5.48 49.6100 74.5 0.00 0.00
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Simple Basin Runoff Rate: Post-1 [Scenario1]
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Simple Basin Runoff Volume: Post-1

Simple Basin: Post-2
Scenario: Scenario1

Node: Swale1
Hydrograph Method: Santa Barbara Urban Hydrograph
Infiltration Method: Curve Number

Time of Concentration: 8.0000 min
Max Allowable Q: 9999.00 cfs

Time Shift: 0.0000 hr
Area: 1.8200 ac

Curve Number: 68.9
% Impervious: 0.00

% DCIA: 0.00
% Direct: 0.00

Rainfall Name:

Comment:
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Simple Basin Runoff Summary [Scenario1]
Basin
Name

Sim Name Max Flow
[cfs]

Time to
Max Flow
[hrs]

Total
Rainfall
[in]

Total
Runoff [in]

Area [ac] Equivalent
Curve
Number

% Imperv % DCIA

Post-2 100 yr 24
hour

14.90 12.0000 10.60 6.61 1.8200 68.9 0.00 0.00

Post-2 25 yr 24
hour

11.05 12.0000 8.60 4.84 1.8200 68.9 0.00 0.00

Simple Basin Runoff Rate: Post-2 [Scenario1]
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Simple Basin Runoff Volume: Post-2

Simple Basin: Post-3
Scenario: Scenario1

Node: Swale2
Hydrograph Method: Santa Barbara Urban Hydrograph
Infiltration Method: Curve Number

Time of Concentration: 8.0000 min
Max Allowable Q: 9999.00 cfs

Time Shift: 0.0000 hr
Area: 0.7200 ac

Curve Number: 68.9
% Impervious: 0.00

% DCIA: 0.00
% Direct: 0.00

Rainfall Name:

Comment:
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Simple Basin Runoff Summary [Scenario1]
Basin
Name

Sim Name Max Flow
[cfs]

Time to
Max Flow
[hrs]

Total
Rainfall
[in]

Total
Runoff [in]

Area [ac] Equivalent
Curve
Number

% Imperv % DCIA

Post-3 100 yr 24
hour

5.89 12.0000 10.60 6.61 0.7200 68.9 0.00 0.00

Post-3 25 yr 24
hour

4.37 12.0000 8.60 4.84 0.7200 68.9 0.00 0.00

Simple Basin Runoff Rate: Post-3 [Scenario1]
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Simple Basin Runoff Volume: Post-3

Simple Basin: Post-4
Scenario: Scenario1

Node: Swale3
Hydrograph Method: Santa Barbara Urban Hydrograph
Infiltration Method: Curve Number

Time of Concentration: 8.0000 min
Max Allowable Q: 0.00 cfs

Time Shift: 0.0000 hr
Area: 1.8000 ac

Curve Number: 68.9
% Impervious: 0.00

% DCIA: 0.00
% Direct: 0.00

Rainfall Name:

Comment:
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Simple Basin Runoff Summary [Scenario1]
Basin
Name

Sim Name Max Flow
[cfs]

Time to
Max Flow
[hrs]

Total
Rainfall
[in]

Total
Runoff [in]

Area [ac] Equivalent
Curve
Number

% Imperv % DCIA

Post-4 100 yr 24
hour

14.74 12.0000 10.60 6.61 1.8000 68.9 0.00 0.00

Post-4 25 yr 24
hour

10.93 12.0000 8.60 4.84 1.8000 68.9 0.00 0.00

Simple Basin Runoff Rate: Post-4 [Scenario1]
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Simple Basin Runoff Volume: Post-4

Simple Basin: Post-5
Scenario: Scenario1

Node: Swale4
Hydrograph Method: Santa Barbara Urban Hydrograph
Infiltration Method: Curve Number

Time of Concentration: 18.0000 min
Max Allowable Q: 9999.00 cfs

Time Shift: 0.0000 hr
Area: 1.5400 ac

Curve Number: 68.9
% Impervious: 0.00

% DCIA: 0.00
% Direct: 0.00

Rainfall Name:

Comment:
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Simple Basin Runoff Summary [Scenario1]
Basin
Name

Sim Name Max Flow
[cfs]

Time to
Max Flow
[hrs]

Total
Rainfall
[in]

Total
Runoff [in]

Area [ac] Equivalent
Curve
Number

% Imperv % DCIA

Post-5 100 yr 24
hour

8.93 12.0167 10.60 6.59 1.5400 68.9 0.00 0.00

Post-5 25 yr 24
hour

6.57 12.0167 8.60 4.83 1.5400 68.9 0.00 0.00

Simple Basin Runoff Rate: Post-5 [Scenario1]
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Simple Basin Runoff Volume: Post-5

Weir Link: Pond1 Overflow
Scenario: Scenario1

From Node: Pond1
To Node: Lake Harris

Link Count: 1
Flow Direction: Both

Damping: 0.0000 ft
Weir Type: Broad Crested Vertical

Geometry Type: Trapezoidal
Invert: 69.75 ft

Control Elevation: 0.00 ft
Max Depth: 0.75 ft

Extrapolation Method: Normal Projection
Bottom Width: 15.00 ft

Left Slope: 4.000 (h:v)
Right Slope: 4.000 (h:v)

Bottom Clip
Default: 0.00 ft

Op Table:
Ref Node:

Top Clip
Default: 0.00 ft

Op Table:
Ref Node:
Discharge Coefficients

Weir Default: 2.800
Weir Table:

Orifice Default: 0.600
Orifice Table:

Comment:
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Link Min/Max Conditions with Times [Scenario1]
Link
Name

Sim
Name

Max
Flow
[cfs]

Min
Flow
[cfs]

Min/Max
Delta
Flow
[cfs]

Max Us
Velocity
[fps]

Max Ds
Velocity
[fps]

Time to
Max
Flow
[hrs]

Time to
Min
Flow
[hrs]

Time to
Min/Max
Delta
Flow
[hrs]

Time to
Max Us
Velocity
[hrs]

Time to
Max Ds
Velocity
[hrs]

Pond1
Overflo
w

100 yr
24 hour

1.83 0.00 0.01 0.97 0.97 24.0063 0.0000 23.5230 24.0063 24.0063

Pond1
Overflo
w

25 yr 24
hour

0.00 0.00 0.00 0.00 0.00 0.0000 0.0000 0.0000 0.0000 0.0000

Link Flow: Pond1 Overflow [Scenario1]

Weir Link: Swale1 Wier
Scenario: Scenario1

From Node: Swale1
To Node: Lake Harris

Bottom Clip
Default: 0.00 ft

Op Table:
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Link Count: 1
Flow Direction: Both

Damping: 0.0000 ft
Weir Type: Broad Crested Vertical

Geometry Type: Trapezoidal
Invert: 66.30 ft

Control Elevation: 0.00 ft
Max Depth: 0.75 ft

Extrapolation Method: Normal Projection
Bottom Width: 15.00 ft

Left Slope: 4.000 (h:v)
Right Slope: 4.000 (h:v)

Ref Node:
Top Clip

Default: 0.00 ft
Op Table:
Ref Node:
Discharge Coefficients

Weir Default: 2.800
Weir Table:

Orifice Default: 0.600
Orifice Table:

Comment:

Link Min/Max Conditions with Times [Scenario1]
Link
Name

Sim
Name

Max
Flow
[cfs]

Min
Flow
[cfs]

Min/Max
Delta
Flow
[cfs]

Max Us
Velocity
[fps]

Max Ds
Velocity
[fps]

Time to
Max
Flow
[hrs]

Time to
Min
Flow
[hrs]

Time to
Min/Max
Delta
Flow
[hrs]

Time to
Max Us
Velocity
[hrs]

Time to
Max Ds
Velocity
[hrs]

Swale1
Wier

100 yr
24 hour

11.83 0.00 0.02 1.75 1.75 12.0504 0.0000 11.8896 12.0509 12.0509

Swale1
Wier

25 yr 24
hour

6.89 0.00 0.02 1.48 1.48 12.0963 0.0000 11.9684 12.0967 12.0967
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Link Flow: Swale1 Wier [Scenario1]

Weir Link: Swale2 Wier
Scenario: Scenario1

From Node: Swale2
To Node: Lake Harris

Link Count: 1
Flow Direction: Both

Damping: 0.0000 ft
Weir Type: Broad Crested Vertical

Geometry Type: Trapezoidal
Invert: 68.80 ft

Control Elevation: 0.00 ft
Max Depth: 0.75 ft

Extrapolation Method: Normal Projection
Bottom Width: 15.00 ft

Left Slope: 4.000 (h:v)
Right Slope: 4.000 (h:v)

Bottom Clip
Default: 0.00 ft

Op Table:
Ref Node:

Top Clip
Default: 0.00 ft

Op Table:
Ref Node:
Discharge Coefficients

Weir Default: 2.800
Weir Table:

Orifice Default: 0.600
Orifice Table:

Comment:
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Link Min/Max Conditions with Times [Scenario1]
Link
Name

Sim
Name

Max
Flow
[cfs]

Min
Flow
[cfs]

Min/Max
Delta
Flow
[cfs]

Max Us
Velocity
[fps]

Max Ds
Velocity
[fps]

Time to
Max
Flow
[hrs]

Time to
Min
Flow
[hrs]

Time to
Min/Max
Delta
Flow
[hrs]

Time to
Max Us
Velocity
[hrs]

Time to
Max Ds
Velocity
[hrs]

Swale2
Wier

100 yr
24 hour

0.14 0.00 0.00 0.00 0.00 17.5555 0.0000 16.4957 0.0000 0.0000

Swale2
Wier

25 yr 24
hour

0.00 0.00 0.00 0.00 0.00 0.0000 0.0000 0.0000 0.0000 0.0000

Link Flow: Swale2 Wier [Scenario1]

Weir Link: Swale3 Wier
Scenario: Scenario1

From Node: Swale3
To Node: Lake Harris

Link Count: 1
Flow Direction: Both

Bottom Clip
Default: 0.00 ft

Op Table:
Ref Node:

Top Clip
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Damping: 0.0000 ft
Weir Type: Broad Crested Vertical

Geometry Type: Trapezoidal
Invert: 67.30 ft

Control Elevation: 0.00 ft
Max Depth: 0.75 ft

Extrapolation Method: Normal Projection
Bottom Width: 15.00 ft

Left Slope: 4.000 (h:v)
Right Slope: 4.000 (h:v)

Default: 0.00 ft
Op Table:
Ref Node:
Discharge Coefficients

Weir Default: 2.800
Weir Table:

Orifice Default: 0.600
Orifice Table:

Comment:

Link Min/Max Conditions with Times [Scenario1]
Link
Name

Sim
Name

Max
Flow
[cfs]

Min
Flow
[cfs]

Min/Max
Delta
Flow
[cfs]

Max Us
Velocity
[fps]

Max Ds
Velocity
[fps]

Time to
Max
Flow
[hrs]

Time to
Min
Flow
[hrs]

Time to
Min/Max
Delta
Flow
[hrs]

Time to
Max Us
Velocity
[hrs]

Time to
Max Ds
Velocity
[hrs]

Swale3
Wier

100 yr
24 hour

10.34 0.00 0.02 1.68 1.68 12.0730 0.0000 11.9481 12.0737 12.0737

Swale3
Wier

25 yr 24
hour

5.38 0.00 0.02 1.37 1.37 12.1466 0.0000 12.0160 12.1471 12.1471
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Link Flow: Swale3 Wier [Scenario1]

Weir Link: swale4 weir
Scenario: Scenario1

From Node: Swale4
To Node: Lake Harris

Link Count: 1
Flow Direction: Both

Damping: 0.0000 ft
Weir Type: Sharp Crested Vertical

Geometry Type: Trapezoidal
Invert: 66.30 ft

Control Elevation: 0.00 ft
Max Depth: 0.75 ft

Extrapolation Method: Normal Projection
Bottom Width: 15.00 ft

Left Slope: 4.000 (h:v)
Right Slope: 4.000 (h:v)

Bottom Clip
Default: 0.00 ft

Op Table:
Ref Node:

Top Clip
Default: 0.00 ft

Op Table:
Ref Node:
Discharge Coefficients

Weir Default: 2.800
Weir Table:

Orifice Default: 0.600
Orifice Table:

Comment:
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Link Min/Max Conditions with Times [Scenario1]
Link
Name

Sim
Name

Max
Flow
[cfs]

Min
Flow
[cfs]

Min/Max
Delta
Flow
[cfs]

Max Us
Velocity
[fps]

Max Ds
Velocity
[fps]

Time to
Max
Flow
[hrs]

Time to
Min
Flow
[hrs]

Time to
Min/Max
Delta
Flow
[hrs]

Time to
Max Us
Velocity
[hrs]

Time to
Max Ds
Velocity
[hrs]

swale4
weir

100 yr
24 hour

7.98 0.00 0.01 1.55 1.55 12.0644 0.0000 11.8306 12.0647 12.0647

swale4
weir

25 yr 24
hour

5.29 0.00 0.01 1.36 1.36 12.1122 0.0000 11.9684 12.1127 12.1127

Link Flow: swale4 weir [Scenario1]

Node: Lake Harris
Scenario: Scenario1

Type: Time/Stage
Base Flow: 0.00 cfs

Initial Stage: 63.00 ft
Warning Stage: 66.00 ft
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Boundary Stage:

Year Month Day Hour Stage [ft]
0 0 0 0.0000 63.00
0 0 0 12.0000 63.50
0 0 0 36.0000 63.70
0 0 0 120.0000 63.50

Comment:

Node Max Conditions w/ Times [Scenario1]
Node
Name

Sim
Name

Warning
Stage
[ft]

Max
Stage
[ft]

Min/Max
Delta
Stage
[ft]

Max
Total
Inflow
[cfs]

Max
Total
Outflow
[cfs]

Max
Surface
Area
[ft2]

Time to
Max
Stage
[hr]

Time to
Min/Max
Delta
Stage
[hr]

Time to
Max
Total
Inflow
[hr]

Time to
Max
Total
Outflow
[hr]

Lake
Harris

100 yr
24 hour

66.00 63.60 0.0003 30.07 0.00 0 24.0063 0.7277 12.0616 0.0000

Lake
Harris

25 yr 24
hour

66.00 63.60 0.0003 17.40 0.00 0 24.0053 0.7277 12.1170 0.0000
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Stage  [ Node: Lake Harris ]

Node: Pond1
Scenario: Scenario1

Type: Stage/Volume
Base Flow: 0.00 cfs

Initial Stage: 65.00 ft
Warning Stage: 70.00 ft

Stage [ft] Volume [ac-ft] Volume [ft3]
70.00 30.95 1348182
69.00 24.33 1059815
68.00 17.93 781031
67.00 11.74 511394
66.00 5.77 251341
65.00 0.00 0

Comment:
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Node Max Conditions w/ Times [Scenario1]
Node
Name

Sim
Name

Warning
Stage
[ft]

Max
Stage
[ft]

Min/Max
Delta
Stage
[ft]

Max
Total
Inflow
[cfs]

Max
Total
Outflow
[cfs]

Max
Surface
Area
[ft2]

Time to
Max
Stage
[hr]

Time to
Min/Max
Delta
Stage
[hr]

Time to
Max
Total
Inflow
[hr]

Time to
Max
Total
Outflow
[hr]

Pond1 100 yr
24 hour

70.00 69.87 0.0010 206.66 1.83 291933 24.0063 12.4040 12.0167 24.0063

Pond1 25 yr 24
hour

70.00 68.74 0.0010 155.17 0.00 281142 24.0053 15.7446 12.0166 0.0000

Stage  [ Node: Pond1 ]

Node: Swale1
Scenario: Scenario1

Type: Stage/Area
Base Flow: 0.00 cfs

Initial Stage: 65.50 ft
Warning Stage: 67.00 ft
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Stage [ft] Area [ac] Area [ft2]
67.00 0.3460 15072
66.00 0.2290 9975
65.50 0.1710 7449

Comment:

Node Max Conditions w/ Times [Scenario1]
Node
Name

Sim
Name

Warning
Stage
[ft]

Max
Stage
[ft]

Min/Max
Delta
Stage
[ft]

Max
Total
Inflow
[cfs]

Max
Total
Outflow
[cfs]

Max
Surface
Area
[ft2]

Time to
Max
Stage
[hr]

Time to
Min/Max
Delta
Stage
[hr]

Time to
Max
Total
Inflow
[hr]

Time to
Max
Total
Outflow
[hr]

Swale1 100 yr
24 hour

67.00 66.71 0.0010 14.90 11.83 13577 12.0504 11.6481 12.0000 12.0504

Swale1 25 yr 24
hour

67.00 66.59 0.0010 11.05 6.89 12973 12.0963 11.8610 12.0000 12.0963
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Stage  [ Node: Swale1 ]

Node: Swale2
Scenario: Scenario1

Type: Stage/Area
Base Flow: 0.00 cfs

Initial Stage: 66.00 ft
Warning Stage: 67.50 ft

Stage [ft] Area [ac] Area [ft2]
67.50 0.1380 6011
67.00 0.1140 4966
66.00 0.0670 2919

Comment:

Node Max Conditions w/ Times [Scenario1]
Node
Name

Sim
Name

Warning
Stage

Max
Stage

Min/Max
Delta

Max
Total

Max
Total

Max
Surface

Time to
Max

Time to
Min/Max

Time to
Max

Time to
Max
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Node
Name

Sim
Name

Warning
Stage
[ft]

Max
Stage
[ft]

Min/Max
Delta
Stage
[ft]

Max
Total
Inflow
[cfs]

Max
Total
Outflow
[cfs]

Max
Surface
Area
[ft2]

Time to
Max
Stage
[hr]

Time to
Min/Max
Delta
Stage
[hr]

Time to
Max
Total
Inflow
[hr]

Time to
Max
Total
Outflow
[hr]

Swale2 100 yr
24 hour

67.50 68.82 0.0010 5.89 0.14 6011 17.5480 11.9481 12.0000 17.5555

Swale2 25 yr 24
hour

67.50 68.49 0.0010 4.37 0.00 6011 24.0053 12.0315 12.0000 0.0000

Stage  [ Node: Swale2 ]

Node: Swale3
Scenario: Scenario1

Type: Stage/Area
Base Flow: 0.00 cfs

Initial Stage: 66.50 ft
Warning Stage: 68.00 ft
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Stage [ft] Area [ac] Area [ft2]
68.00 0.4050 17642
67.00 0.2680 11674
66.50 0.2000 8712

Comment:

Node Max Conditions w/ Times [Scenario1]
Node
Name

Sim
Name

Warning
Stage
[ft]

Max
Stage
[ft]

Min/Max
Delta
Stage
[ft]

Max
Total
Inflow
[cfs]

Max
Total
Outflow
[cfs]

Max
Surface
Area
[ft2]

Time to
Max
Stage
[hr]

Time to
Min/Max
Delta
Stage
[hr]

Time to
Max
Total
Inflow
[hr]

Time to
Max
Total
Outflow
[hr]

Swale3 100 yr
24 hour

68.00 67.67 0.0009 14.74 10.34 15692 12.0730 11.8162 12.0000 12.0730

Swale3 25 yr 24
hour

68.00 67.55 0.0009 10.93 5.38 14930 12.1461 11.9351 12.0000 12.1466

Stage  [ Node: Swale3 ]
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Node: Swale4
Scenario: Scenario1

Type: Stage/Area
Base Flow: 0.00 cfs

Initial Stage: 65.50 ft
Warning Stage: 67.00 ft

Stage [ft] Area [ac] Area [ft2]
67.00 0.2400 10454
66.00 0.1350 5881
65.50 0.1000 4356

Comment:

Node Max Conditions w/ Times [Scenario1]
Node
Name

Sim
Name

Warning
Stage
[ft]

Max
Stage
[ft]

Min/Max
Delta
Stage
[ft]

Max
Total
Inflow
[cfs]

Max
Total
Outflow
[cfs]

Max
Surface
Area
[ft2]

Time to
Max
Stage
[hr]

Time to
Min/Max
Delta
Stage
[hr]

Time to
Max
Total
Inflow
[hr]

Time to
Max
Total
Outflow
[hr]

Swale4 100 yr
24 hour

67.00 66.62 0.0010 8.93 7.98 8701 12.0641 9.7694 12.0164 12.0644

Swale4 25 yr 24
hour

67.00 66.54 0.0010 6.57 5.29 8365 12.1118 11.3907 12.0166 12.1122
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Stage  [ Node: Swale4 ]
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Whispering Hills Stormwater Reuse Pond Calculations 

Land Use Category 

Pre-Development Tree 
Post-Development SFR 40% Impervious 

Phosphorus Reduction Required 

100% (.0024/.25) 

Development Area (ac.) 
Retention Volume Provided (ac.-fI.) 

C Coefficient 

EIA (C * Drainage Area) 

Reuse Volume 
Average Weekly Irrigation Rate 
Irrigated Area (Pervious Area - Pond Berm) 
Reuse Rate 

Annual Runoff Reused (per Figure 31.7 handbook) 95% 

Estimated Irrigation Phosphorus Removal Efficiency 97% 

Estimated Pond Phosphorus Removal Efficiency 64.5% 

System Phosphorus Remval Efficiency 97% 

1-(((1-.645)x(1-.97))x(.95)+(1-.645)x(1-.95)) 

Irrigation Pump Sizing 

Phosphorus Loading 

0.004 kglac.-yr. 
0.25 kg/ac.-yr. 

Reduction Percentage 

99% 

53.71 ac. 
8.16 ac.-ft. 

0.51 

27.52 ac. 

3.56 in/EIA 
1.40 in./wk. 

28.30 ac. 
0.206 in/EIA per day 

Irrigation Pump must be able to pump at the specified rate above. Irrigation designer must account for this 

flow during the design of the irrigation system. 

Irrigation Rate 1.40 in.Iwk. 

Irrigated Area 28.30 ac. 

# of Days per Week used for Irrigation 2 days 

Daily Watering Window 12 hr. 

Required Irrigation Rate (gpm) 747.07 gpm 
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Complete Report (not including cost) Ver 3.0.0
Project: Whispering Hills
Date: 2/18/2022 12:34:32 PM

Site and Catchment Information

Analysis: Net Improvement

Catchment 
Name Pond 1 Swales 

Rainfall Zone Florida Zone 2 Florida Zone 2 
Annual Mean 
Rainfall 50.00 50.00 

Pre-Condition Landuse Information
Landuse

SJRWMD Apopka Open 
Space/Recreation/Fallow Crop: 
TN=1.100 TP=0.050 

SJRWMD Apopka Open 
Space/Recreation/Fallow Crop: 
TN=1.100 TP=0.050 

Area (acres) 49.61 5.88 
Rational 
Coefficient (0-1) 0.01 0.01 

Non DCIA 
Curve Number 41.00 39.00 

DCIA Percent 
(0-100) 0.00 0.00 

Nitrogen EMC 
(mg/l) 1.100 1.100 

Phosphorus 
EMC (mg/l) 0.050 0.050 

Runoff Volume 
(ac-ft/yr) 1.571 0.157 

Nitrogen 
Loading (kg/yr) 2.131 0.213 

Phosphorus 
Loading (kg/yr) 0.097 0.010 

Post-Condition Landuse Information
Landuse Single-Family: TN=2.070 TP=0.327 Low-Density Residential: TN=1.645 TP= 

0.27 
Area (acres) 49.61 5.88 
Rational 
Coefficient (0-1) 0.50 0.41 

Non DCIA 
Curve Number 41.00 39.00 

Page 1 of 6

2/18/2022about:blank
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Catchment Number: 1 Name: Pond 1
Project: Whispering Hills
Date: 2/18/2022

Multiple BMP in Series Design Parameters

BMP in Series Number: 1
BMP Type: Wet Detention

BMP in Series Number: 2
BMP Type: Stormwater Harvesting

BMP in Series Number: 3
BMP Type: None

BMP in Series Number: 4
BMP Type: None

Watershed Characteristics

DCIA Percent 
(0-100) 61.00 50.00 

Wet Pond Area 
(ac) 6.72 0.00 

Nitrogen EMC 
(mg/l) 2.070 1.645 

Phosphorus 
EMC (mg/l) 0.327 0.270 

Runoff Volume 
(ac-ft/yr) 88.711 9.991 

Nitrogen 
Loading (kg/yr) 226.418 20.265 

Phosphorus 
Loading (kg/yr) 35.767 3.326 

Permanent Pool Volume (ac-ft) 11.190
Permanent Pool Volume (ac-ft) for 31 days residence 7.534
Annual Residence Time (days) 46
Littoral Zone Efficiency Credit
Wetland Efficiency Credit

Total Contributing Area to Harvesting (ac) 42.890
Total Area Available for Irrigation (ac) 34.650
Available Harvest Volume (ac-ft) 9.330
Harvest Rate (0.1-4.0 in/week) 2.000

Catchment Area (acres) 49.61

Page 2 of 6
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Surface Water Discharge

Media Mix Information

Groundwater Discharge (Stand-Alone)

Load for Multiple BMP in Series

Load Diagram for Multiple BMP ( As Used In Routing)

Contributing Area (acres) 42.890
Non-DCIA Curve Number 41.00
DCIA Percent 61.00
Rainfall Zone Florida Zone 2
Rainfall (in) 50.00

Required TN Treatment Efficiency (%) 99
Provided TN Treatment Efficiency (%) 94
Required TP Treatment Efficiency (%) 100
Provided TP Treatment Efficiency (%) 97

Type of Media Mix Not Specified
Media N Reduction (%)
Media P Reduction (%)

Treatment Rate (MG/yr) 0.000
TN Mass Load (kg/yr) 0.000
TN Concentration (mg/L) 0.000
TP Mass Load (kg/yr) 0.000
TP Concentration (mg/L) 0.000

Load
N: 226.42 kg/yr
P: 35.77 kg/yr

→
Treatment
N: 94 %
P: 97 %

→
Surface Discharge
N: 13.60 kg/yr
P: 1.16 kg/yr

↓
Mass Reduction
N: 212.82 kg/yr
P: 34.61 kg/yr

Page 3 of 6
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Catchment Number: 2 Name: Swales
Project: Whispering Hills
Date: 2/18/2022

Retention Design

Watershed Characteristics

Surface Water Discharge

Media Mix Information

Groundwater Discharge (Stand-Alone)

Upstream Nodes
None

Load
N: 226.42 kg/yr
P: 35.77 kg/yr
Q: 88.71 ac-ft

→
Treatment
N: 94.0 %
P: 96.8 %

→
Mass Discharged
N: 13.60 kg/yr
P: 1.16 kg/yr
Q: 88.71 ac-ft

↓
Mass Removed
N: 212.82 kg/yr
P: 34.61 kg/yr

Retention Depth (in) 1.120
Retention Volume (ac-ft) 0.549

Catchment Area (acres) 5.88
Contributing Area (acres) 5.880
Non-DCIA Curve Number 39.00
DCIA Percent 50.00
Rainfall Zone Florida Zone 2
Rainfall (in) 50.00

Required TN Treatment Efficiency (%) 99
Provided TN Treatment Efficiency (%) 90
Required TP Treatment Efficiency (%) 100
Provided TP Treatment Efficiency (%) 90

Type of Media Mix Not Specified
Media N Reduction (%)
Media P Reduction (%)

Treatment Rate (MG/yr) 0.000
TN Mass Load (kg/yr) 18.224

Page 4 of 6
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Load Diagram for Retention (stand-alone)

Load Diagram for Retention ( As Used In Routing)

Summary Treatment Report Version: 3.0.0

Total nitrogen target removal met? No
Total phosphorus target removal met? No

Summary Report

TN Concentration (mg/L) 0.000
TP Mass Load (kg/yr) 2.991
TP Concentration (mg/L) 0.000

Load
N: 20.26 kg/yr
P: 3.33 kg/yr

→
Treatment
N: 90 %
P: 90 %

→
Surface Discharge
N: 2.04 kg/yr
P: 0.34 kg/yr

↓
Mass Reduction
N: 18.22 kg/yr
P: 2.99 kg/yr

Upstream Nodes
None

Load
N: 20.26 kg/yr
P: 3.33 kg/yr
Q: 9.99 ac-ft

→
Treatment
N: 89.9 %
P: 89.9 %

→
Mass Discharged
N: 2.04 kg/yr
P: 0.34 kg/yr
Q: 1.01 ac-ft

↓
Mass Removed
N: 18.22 kg/yr
P: 2.99 kg/yr

Project: Whispering Hills

Analysis Type: Net Improvement
BMP Types: 
     Catchment 1 - Multiple BMP
     Catchment 2 - Retention

Date:2/18/2022

Routing Summary
Catchment 1 Routed to Outlet
Catchment 2 Routed to Outlet

Page 5 of 6
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Nitrogen

Phosphorus

Surface Water Discharge
Total N pre load 2.34 kg/yr
Total N post load 246.68 kg/yr
Target N load reduction 99 %
Target N discharge load 2.34 kg/yr
Percent N load reduction 94 %
Provided N discharge load 15.64 kg/yr 34.48 lb/yr
Provided N load removed 231.04 kg/yr 509.45 lb/yr

Surface Water Discharge
Total P pre load .107 kg/yr
Total P post load 39.094 kg/yr
Target P load reduction 100 %
Target P discharge load .107 kg/yr
Percent P load reduction 96 %
Provided P discharge load 1.492 kg/yr 3.29 lb/yr
Provided P load removed 37.602 kg/yr 82.912 lb/yr

From Pre-Condition Loads 
Existing N Discharge 2.34 (kg/yr)
Existing P Discharge .107 (kg/yr)

Page 6 of 6

2/18/2022about:blank

156

Item 1.



 

 Attachments 

 

 

157

Item 1.



GEOTECHNICAL INVESTIGATION 
WHISPERING PINES SUBDIVISION 

NORTH BOCKH(LL ROAD 
HOWEY IN THE HILLS 

LAKE COUNTY, FLORIDA 

ECEr'ID 
rot4TE SPR' 

REGUORI 
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Dear Mr. Frankel: 

As you requested, Andreyev Engineering, Inc. (AEI) has completed a geotechnical 
engineering study for the above referenced project. This engineering study was conducted 
in general accordance with our proposal dated October 1 2, 2005. The following report 
presents the findings of the study. 

SITE LOCATION AND DESCRIPTION 

The subject property currently consists of undeveloped vacant land mainly occupied by 
planted pine trees and overgrown vegetation, and is located immediately to the east of 
North. Buckhill Road in Howey in the Hills, Lake County. The proposed project consists of 
a 103-lot subdivision, associated paved roadways, two (2) stormwater retention areas, and 
backyard retention swale. Little Lake Harris is located immediately to the east and north of 
the subject property. Based on the review of the U.S.G.S. Topographic Map "Howey in 
the Hills, Florida", the site is estimated to occur at elevations ranging from + 1 50 feet 
above National Geodetic Vertical Datum (NGVD) in the southwest portion of the subject 
property to +65 ft-NGVD along the edge of Little Lake Harris. The topography within the 
subject site slopes from the southwest to the east-northeast portions of the site. The 
U.S.G.S. Topographic Map "Howey in the Hills, Florida" Quadrangle Map showing the 
approximate layout of the subject site is presented on the attached Figure 1. 

PURPOSE AND SCOPE OF INVESTIGATION 

The purpose of this investigation was to characterize the soil and groundwater conditions 
across the site for the design and construction of the proposed stormwater retention ponds 
and swale, and pavement section design. In order to characterize the soil and groundwater 
conditions across the site, the following investigation was conducted: 

Andreyev 
Engineering, 
Inc. 
V Groundwater V Environmental V Geotechnical V Construction Materials Testing 

CLERMONT OFFICE 
1170W. MinneolaAvénue 
Clermont, Florida 34711 
352-241-0508 
Fax: 352-241-0977 

November 01, 2005 
Revised February 22, 2006 

Project No. CPGT-05-408 

Red Jacket Development Group 
625 Waltham Avenue 
Orlando, Florida 32809 
Attention: Mr. Clay Fränkel 

SUBJECT: Geotechnical Investigation, Proposed Whispering Pines Subdivision Project, 
North Bockhill Road, Howey in the Hills, Lake County, Florida 

I The Villages Ocala Sanford St. Petersburg 
352-75 1 -2478 352-40 1 -9522 407-330-7763 727-527-5735 

Fax 352-751-2633 Fax 352-401-9523 Fax 407-330-7765 Fax 727-527-6084 
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Red Jacket Development Group 
Geo technical Investigation, Proposed Whispering Pines Subdivision Project, 
North Bockhi/ Road, Howey in the Hills, Lake County, Floridé 

o Drilled five (5) auger borings to depths of 9 and 20 feet within the proposed 
stormwater retention ponds. 

Drilled five (5) auger borings to a depth of 7 feet within the proposed backyard 
retention swales. 

o Drilled eight (8) auger borings to a depth of 7 feet within the proposed paved 
roadways. 

o Collected five (5) undisturbed tube soil samples and conducted laboratory 
permeability tests in order to determine the vertical saturated hydraulic conductivity 
of the soil underlying the proposed ponds and swales. 

o Conducted engineering, evaluation of encountered soil conditions, identification of 
confining layers and any unsuitable soil conditions. Géotechnical recommendations 
are provided for water retention area and swale design and pavement section 
design. 

o Prepared this geotechnical report including results of soils investigations in profile 
form, evaluation of encountered conditions, and geotechnical recommendations. 

S.C.S. SOIL SURVEY. 

The "Soil Survey of Lake County, Florida" published by the U.S. Department of Agriculture 
Soil Conservation Service (S.C.S.) was reviewed; The shallow soil types'identified at the 
site are as follows: 

o Astatula sand; dark surface, 0 to 5 percent slopes, which is described as a nearly 
level to gently 'sloping, excessively drained sandy soil. The seasonal high 
groundwater table for this soil is at a depth of more than '1 20' inches. The 
hydrologic group for Astatula sand, dark surface, 0 to 5 percent slopes, is "A". 

o Astatula sand, dark surface, 5 to 12 percent slopes. This is'a sloping to strongly 
sloping, excessively drained sandy soil. The water table is at a depth of more than 
1 20 inches. Permeability is very rapid throughout the profile. The hydrologic group 
for Astatula fine sand, dark surface, 5'to 12 percent slopes is "A". 

o Lake sand, 0 to 5 percent slopes. This is a nearly level to gently sloping, well- 
drained to excessively drained sandy soil. 'The water table is at a depth of- mare' 
than 120 inches. Permeability is very rapid throughout the profile. The hydrologic 
group for Lake fine sand, 0 to 5 percent slopes is "A". 

o Tavares sand which is described as a nearly level to gently sloping, moderately well 
drained soil. The water table is 'at a depth of 40 to 60 inches for mor than 6 
months of the year, and it recedes to a depth greater than 60 inches during periods 
of drought. The hydrologic group for Tavares sand is "A". 
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Red Jacket Development Group 3 
Geo technical Investigation, Proposed Whispering Pines Subdivision Project, 
North Bockhill Road, Howey in the Hills, Lake county, Florida 

a. Pompano sand, acid. This soil unit is described as a nearly level; poorly drained soil. 
The water table is within a depth ot 1 0 inches for 2 to 6 months' and at a depth of 
10 to 40 inches during the rest of the year. The hydrologic group for Pompano 
sand is "BID". 

The S.C.S. Soil Survey of Lake County showing the approximately layout of the subject 
property is presented on the attached Figure 2. 

FIELD AND LABORATORY INVESTIGATIONS 

Borings 

Five (5) auger borings,: AB-1 through AB-5, were drilled within the proposed water 
retention areas to depths of 9 and 1 3 feet below existing grade; five (5) auger borings, AB- 
6 through AB-1 0, were drilled within the proposed backyard s.wales to a depth of 7 feet; 
and eight (8) auger borings were drilled within the proposed paved roadways to a depth of 
8 feet below existing grade. The boring locations were provided by Red Jacket 
Development Group. Representative soil samples were collected at each change of soil 
strata for visual classification. The approximate location of borings is presented on the site 
plan on Figure 3. 

Laboratory Hydraulic Conductivity Tests 

Five (5) undisturbed tube soil samples were collected from the proposed stormwater 
retention are)as and swales and five (5) laboratory hydraulic conductivity te'sts were 
conducted in order to 'determine'the vertical saturated hydraulic conductivity of the soils 
'underlying the proposed water retention and swale areas. The tests were conducted using 
the falling head field permeability method. 

Classification Tests 

Following visual classification of the collected soil samples, four (4) laboratory 
classification, tests were conducted in order to upgrade the visual classification. The tests 
included the.moisture content and percent of fines passing the No. 200 sieve. ., 
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USCS = Unified Soil Classification System 

In general, the soils encountered within the proposed stormwater retention and swale areas 
and paved roadways consisted of surficial layers of strata 1, 2, 4 and 6, fine sands 
extending from the ground surface to depths ranging between 1 .5 and 1 5 feet followed by 
strata 3, 5 and 7, fine sand, slightly silty fine sand and slightly organic fine sand to the 
boring termination depths of 7 and 20 feet below existing grade. 

STRATUM 
No. SOIL DESCRIPTION USCS GROUP 

1 Light brown fine sand SP 

2 Brown to grayish-brown fine sand SR 

3 / Orangish-brown fine sand SP 

4 Dark brown fine sand SP 

Orangish-brown slightly silty fine sand SP-SM 

6 Gray fine sand SF 

7 Dark brown slightly organic fine sand SF 

Red Jacket Development Group 4. 
Geo technical Investigation, Proposed Whispering Pines Subdivision Project, 
North Bockhill Road, Howey in the Hills, Lake County, Florida 

INVESTIGATION RESULTS 
J 

Soil Stratigraphy -J 

The test borings were drilled on October 20, 2005. The approximate location of the 
borings is presented on Figure 3. The results of our field exploration program, including 
the stratification profiles and associated field test, results, are graphically presented in the 
form of soil profiles on Figure 4. Soil stratification is based on review of recovered soil 
samples and interpretation of the field boring logs by a geotechnical engineer. The soil 
classification was performed using the Unified Soil Classification System. Horizontal lines 
designating the interface between different soils on the profiles represent approximate 
boundaries. The transition between layers is typically gradual. 

The following 7 strata were identified in the borings: 

1 

I 
I 
I 
I 

I 
I 
I 
1 

I 
I 
1 

I 
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Groundwater Conditions 

The stabilized groundwater table was measured at depths ranging from 1 .2 to 6.5 feet 
below existing grade in borings AB-5 through AB-1 0 and RB-4, and was not encountered 
to the boring termination depths in borings AB-1 through AB-4, RB-i through RB-3 and RB- 
5 through RB-8. Based on the review of the S.C.S. Soil Survey of Lake County, the 
U.S.G.S. Topographic Map "Howey in the Hills, Florida", the encountered soil conditions, 
and the measured groundwater levels, the seasonal high groundwater table within the 
subject site is estimated to occur at an elevation of approximately + 63.5 feet above 
National Geodetic Vertical Datum. The stabilized groundwater table measurements are 
shown adjacent to the soil profiles on Figure 4. 

Hydraulic Conductivity Test Results 

Based on the hydraulic conductivity test results, the vertical saturated hydraulic 
conductivity of the light brown fine sand (stratum 1) layer was measured at 1 0.4 feet per 
day in boring AB-2, the vertical saturated hydraulic conductivity of the brown to grayish- 
brown fine sand (stratum 2) layer was measured at 33.8 feet per day in boring AB-3, the 
vertical saturated hydraulic conductivity of the dark brown fine sand (stratum 4) layer was 
measured at 58.2 and 9.6 feet per day in borings AB-5 and AB-6, and the vertical 
saturated hydraulic conductivity of the gray fine sand (stratum 6) layer was measured at 
0.6 feet per day in boring AB-9. The results of the hydraulic conductivity tests are 
presented adjacent to the soil profiles and at the tested depths on Figure 4. 

Classification Tests 

The results of the classification tests indicate that for the light brown fine sand (stratum 1) 
layer the moisture content is 4.0 percent and the percent of fines passing the No. 200 
sieve is 3.3 percent, for the brown to grayish-brown fine sand (stratum 2) layer the 
moisture content is 22.0 percent and the percent of fines passing the No. 200 sieve is 2.2 
percent, for the orangish-brown fine sand (stratum 3) layer the moisture content is 4.0 
percent and the percent of fines passing the No. 200 sieve is 4.3 percent, and for the 
orangish-brown slightly ilty fine sand (stratum 5)layer the moisture content is 4.3 percent 
and the percent of fines passing the No. 200 sieve is 8.0 percent. The results of the tests 
are presented adjacent to the soil profiles and at the tested depths on Figure 4. 
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1-1/2" asphaltic concrete wearingsurface 
6" soil-cement base designed and constructed in accordance with current Portland 
Cement Association recommended methods. Minimum 7 day compressive strength 
èf 300 psi. - 

1 2' subgrade consisting of free draining natural fine sand or fine sand fill. Siibgrade 
to be compacted to a minimum density of 95 percent of the Modified Proctor 
Maximum Density (AASHTO T-180). 

Red Jacket Development Group 6 
Geo technical Investigation, Proposed Whispering Pines Subdivision Project, 
North Bockhil/ Road, Howey in the Hills, Lake County, Florida 

EVALUATIONS AND RECOMMENDATIONS 

Water Retention Areas and Swales 

Based on the results of this investigation it is our opinion that the site soil and groundwater 
conditions are generally suitable for design of dry water retention areas and backyard. 
swales as part of the stormwater management system for the proposed development. In 
general, the encountered soil conditions consisted of well drained sandy soils having a 

deep groundwater table in the uphill areas and a shallow groundwater table in the downhill 
areas adjacent to Little Lake Harris. Site filling may be required within the backyard swales 
in order to provide sufficient separation between the bottom of the swale and the seasonal 
high groundwater table. 

Infiltration and recovery analysis must be performed for the proposed retention areas and 
swales as required by the St. John's River Water Management District. For this purpose 
we recommend utilizing the shallow aquifer soil and groundwater parameters presented in 
Table 1. 

Pavement Section Design 

In gereral, the existing shallow subsurface soils are considered suitable for support of a 
flexible (limerock) or semi-flexible (soil-cement) type pavement base after subgrade 
preparation for the proposed paved roadways. The use of one system over another is 
normally- governed by the depth to the encountered and/or seasonal high groundwater 
table. Soil cement is typically used in areas where groundwater levels are within 1 .5 feet 
of the proposed bottom of the base course. 

Recommended section for semi-flexible (soil-cement) and flexible (limerock) pavements are 
as follows: 

Soil-Cement Base 

164

Item 1.



Red Jacket Development Group 
Geo technical Investigation, Proposed Whispering Pines Sub division Project, 
North Bockhil Road, Howey in the Hi/Is, Lake County, Florida 

Limerock Base 

1-1/2" asphaltic concrete wearing surface 
8" limerock base course. Quality of limerock to be in accordance with current 
Florida Department bf Transportation specifications and compacted to a minimum 
density equivalent to 95 percent of the Modified Proctor (AASHTO T-1 80). 
6" stabilized subbase with minimum Florida Bearing.Value (FBV) of 50 psi or (LBR) 
of 40 percent. The subbase should be compacted to a minimum density equivalent 
to 95 percent of the Modified Proctor Maximum Density (AASHTO T-1 80) for a 
depth of 1 foot below pavement subgrade. 

Asphaltic wearing surface for the flexible and semi-flexible sections typically consists of 
Type 5, meeting current Florida Department of Transpotation specifications. The wearing. 
surface should be compacted to a minimum density of 95 percent of the Laboratory 
Density as determined by the Marshall Stability Test method for the approved job mix 
formula. 

The recommendations presented above are'minimum assuming normal light passenger car 
and pick-up truck traffic with occasional garbage or delivery trucks. Traffic should not be 
allowed on the subgrade prior to placement of the base to avoid rutting. The final 
pavement thickness design should be checked by the project civil engineer using data 
contained in this report and anticipated traffic conditions. 

LIMITATIONS 

The recommendations regarding elevations of confining layers and season'al high 
groundwater table were based on U.S.G.S. Topographic data with the exception of boring 
AB-9. It is strongly recommended that a site specific elevation survey be conducted and 
the results forwarded to our office for review. Adjustments to the parameters presented 
on Table 1 will likely be made basedon the site specific elevation survey. 

) 
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Sincerely, 

ANDREYEV ENGINEERING, INC. 

Pbio Colmenares, M.S. 
Project Manager 

cc: BREDCO 

t 
- 
SCOtC&vifl, P.E 

FL RégitratlbrNo. 48125 

Red Jacket Development Group 8 
Geo technical Investigation, Proposed Whispering Pines Subdivision Project, 
North Bockhill Road, Howey in the Hills, Lake County, Florida 

CLOSURE 

We appreciate the opportunity to participate in this project and we trust that the 
information presented herein is sufficient for your immediate needs. Should you have any 
questions or comments concerning the contents of this attached report, please do not 
hesitate to contact the undersigned. 
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- - - - - - - - - - - - - - - - - - - 
TABLE I 

PROPOSED WHISPERING PINES SUBDIVISION PROJECT 
SOIL AND GROUNDWATER PARAMETERS 

Pond 

WRAI 

Elevation of 
Seasonal High 
Groundwater 

Table 
(ft-NGVD) 

WRA2 

Horizontal: 
atUrate 

HydraUli! 
Conduc 
(Feel 

e 
oefficient 

Boring elevation obtained from the U.S.G.S. Topographic Map "Howey in the Hills, Florida" with the exception of boring AB-9. 

** Factors of safety have been assigned to the horizontal saturated and vertical unsaturated hydraulic conductivity values. 
Additional factors of safety are not required. 

(1) Average of boring elevation and confining layer elevation of borings AB-3, AB-4 and AB-5. 

AB-1 &AB-2 130.0 110.0 110.5 15.0 10.0 0.20 

AB-3 thru AB5 755(1) 60.0" 70.0 20.0 13.3 0.25 

AB-6 67.0 60.0 65.0 10.0 6.7 0.20 

AB-7 70.0 63.0 65.0 10.0 6.7 0.20 

AB-8 66.0 59.0 65.0 10.0 6.7 0.20 

AB-9 63.5 58.0 63.5 10.0 6.7 0.20 

AB-lO 65.0 58.0 65.0 10.0 6.7 0.18 
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