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SECTION A 
 

FOR AGENCY USE ONLY 
ACOE Application #   DEP/WMD Application #    
Date Application Received    Date Application Received   
Proposed Project Lat.     Fee Received $   
Proposed Project Long.  Fee Receipt #     
 

PART 1: 
Are any of the activities described in this application proposed to occur in, on, or over wetlands or other surface 
waters?   yes   no 
Is this application being filed by or on behalf of a government entity or drainage district?  yes  no 

 
A. Type of Environmental Resource Permit Requested (check at least one).  See Attachment 2 for 
thresholds and  descriptions. 
  Noticed General - include information requested in Section B. 
  Standard General (Single Family Dwelling) - include information requested in Sections C  
  and D.  
  Standard General (all other Standard General projects) - include information requested  
  in Sections C and E. 
  Individual (Single Family Dwelling) - include information requested in Sections C and D. 
  Individual (all other Individual projects) - include information requested in Sections C and  
  E. 
  Conceptual - include information requested in Sections C and E. 
  Mitigation Bank Permit (construction) - include information requested in Sections C and  
  F.  (If the proposed mitigation bank involves the construction of a surface water   
  management system requiring another permit defined above, check the appropriate box  
  and submit the information requested by the applicable section.) 
  Mitigation Bank (conceptual) - include information requested in Sections C and F. 
 
B. Type of activity for which you are applying (check at least one) 
 
  Construction or operation of a new system, other than a solid waste facility, including 

 dredging or filling in, on or over wetlands and other surface waters. 
  Construction, expansion or modification of a solid waste facility. 
  Alteration or operation of an existing system which was not previously permitted by a 

 WMD or DEP. 
  Modification of a system previously permitted by a WMD or DEP.   
  Provide previous permit numbers: FDEP #48-0187635-002-EM and 48-0187635-003-EM    
  Alteration of a system  Extension of permit duration   Abandonment of a system

  Construction of additional phases of a system     Removal of a system 
 
C. Are you requesting authorization to use Sovereign Submerged Lands? 
 yes   no 
 (See Section G and Attachment 5 for more information before answering this question.) 
 
D. For activities in, on, or over wetlands or other surface waters, check type of federal dredge and fill 

permit requested: 
 Individual  Programmatic General  General 
 Nationwide    Not Applicable 
 
E. Are you claiming to qualify for an exemption?  yes   no 
 If yes, provide rule number if known.       
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PART 3: 
A. OWNER(S) OF LAND 

 B.  ENTITY TO RECEIVE PERMIT (IF OTHER THAN 
OWNER)  

Name 
Mr. R. David McConnell     

Name
  NA     

Title and Company 
Vice President, Waste Management Inc., of Florida 

Title and Company
      

Address  
6501 Greenland Road     

Address
      

City, State, Zip 
Jacksonville, Florida   32258   

City, State, Zip 
      

Telephone and Fax 
904-370-1945     Fax   

Telephone and Fax 
      

C.  AGENT AUTHORIZED TO SECURE PERMIT   D.  CONSULTANT (IF DIFFERENT FROM AGENT) 
Name 
Chris Schumacher, P.E.      

Name
same       

Title and Company 
Project Engineer, Applied Technology and Management 

Title and Company 
      

Address  
5550 NW 111th Boulevard     

Address  
      

City, State, Zip 
Gainesville, FL  32653     

City, State, Zip 
      

Telephone and Fax 
386-418-6400  fax 386-418-6401     

Telephone and Fax 
      

PART 4:  (Please provide metric equivalent for federally funded projects): 
 
A. Name of Project, including phase if applicable:  Vista Landfill Phased Redesign     
 
B. Is this application for part of a multi-phase project?   
 yes   no 
 
C. Total applicant-owned area contiguous to the project?  
 150.6     ac.;        ha. 
 
D. Total area served by the system:  129.1    ac.;         ha. 
 
E. Impervious area for which a permit is sought: 129.1  ac.;         ha. 
 
F. Volume of water that the system is capable of impounding:   
 175.95  ac. ft.;         m 
 
G. What is the total area of work in, on, or over wetlands or other surface waters? 
 0  ac.;         ha.         sq. ft.;         sq. m. 
 
H. Total volume of material to be dredged:   0     yd;         m 
 
I. Number of new boat slips proposed:        wet slips;         dry slips 
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PART 5: 
 
Project location (use additional sheets if needed): 
County(ies)  Orange    
Section(s)    28   Township   21 South     Range    28 East    
Section(s)        Township        Range        
Section(s)        Township        Range        
 
Land Grant name, if applicable:    NA     
 
Tax Parcel Identification Number:       
 
Street Address, Road or other location: 255 West Keene Road     
 
City, Zip Code, if applicable: Apopka, FL  32703      
 
PART 6:  Describe in general terms the proposed project, system, or activity. 
 
Construct a redesigned total retention stormwater system to serve the Vista Landfill for the interim 5-year plan with a 
pre-consumer vegetative waste organic recycling facility and the buildout conditions.    
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PART 7: 
 
A. If there have been any pre-application meetings, including on-site meetings, with regulatory staff, please list 
the date(s), location(s), and names of key staff and project representatives. 
      
 
B. Please identify by number any MSSW/Wetland Resource/ERP/ACOE Permits pending, issued or denied for 
projects at the location, and any related enforcement actions. 
 
Agency  Date No.\Type of 

Application 
Action Taken 

FDEP   12/11/02  48-01786735-001-EM   issued      
FDEP      12/11/02       48-01786735-002-EM   issued      
FDEP   12/11/02  48-01786735-003EM issued 
 
C. Note:  The following information is required for projects proposed to occur in, on or over wetlands that need a 
federal dredge and fill permit or an authorization to use state owned submerged lands.  Please provide the names, 
addresses and zip codes of property owners whose property directly adjoins the project (excluding application) and/or 
(for proprietary authorizations) is located within a 500 ft. radius of the applicant's land.  Please attach a plan view 
showing the owner's names and adjoining property lines.  Attach additional sheets if necessary. 
1. 
NA      

2. 
      

3. 
      

4. 
      

5. 
      

6. 
      

7. 
      

8. 
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 ERP QUESTIONS AND RESPONSES 
 

Section C:  Questions 1 through 6 
 
1. Indicate the project boundaries on a USGS quadrangle map.  Attach a location map 

showing the boundary of the proposed activity.  The map should also contain a north 
arrow and a graphic scale; show Section(s), Township(s), and Range(s); and must be of 
sufficient detail to allow a person unfamiliar with the site to find it. 

 
A project location map with the property boundaries is shown on Figure C-1.  The 
project is located in Section 28, Township 21 South, Range 28 East in Apopka, 
Florida.  The site is located on the south side in the City of Apopka.  The City of 
Apopka is located in northwest portion of Orange County, Florida. 

 
2.  Provide the names of all wetlands, or other surface waters that would be dredged, filled, 

impounded, diverted, drained, or would receive discharge (either directly or indirectly), or 
would otherwise be impacted by the proposed activity, and specify if they are in an 
Outstanding Florida water or Aquatic Preserve: 

 
As per the previous Florida Department of Environmental Protection (FDEP) and 
City of Apopka and Orange County Environmental Protection Department permit 
applications, the landfill footprint does not encroach into wetlands or other 
surface waters. 

 
3. Attach a depiction (plan and section views), which clearly shows the works or other 

facilities proposed to be constructed.  use multiple sheets, if necessary.  use a scale 
sufficient to show the location and type of works. 

 
Please refer to the half size drawing Figures C-2A through C-2H for plan, profile 
and detail drawings of the grading works and storm water management facilities 
for the interim (5-year) plan and final buildout conditions.   

 
4. Briefly describe the proposed project (such as “construct a deck with boat shelter”, 

“replace two existing culverts”, “construct surface water management system to serve 
150-acre residential development”): 

 
Construct a reconfigured and phased storm water management system for a 
Class III landfill interim 5-year plan and closure plan at the Vista Landfill. 

 
5. Specify the acreage of wetlands or other surface waters, if any, that are proposed to be 

disturbed, filled, excavated, or otherwise impacted by the proposed activity: 
 

There is no wetland or other surface water impacts for the construction of the 
landfill and the associated storm water management system.  

 
6. Provide a brief statement describing any proposed mitigation for impacts to wetlands 

and other surface waters (attach additional sheets if necessary): 
 

Wetland mitigation is not applicable since there are no wetland impacts.  
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ERP QUESTIONS AND RESPONSES  
 
 

Section E:  Questions I through VII 
 
 
I. Site Information 
 

A. Provide a map(s) of the project area and vicinity delineating USDA/SCS soil types. 
 

Please refer to Figure E-1 and Table 1 for a soil type location map of the site 
with the tabulated physical soil characteristics and soil and water features 
tables as taken from The Soil Conservation Service Soil Survey for Orange 
County.  

 
B. Provide recent aerials, legible for photointerpretation with a scale of 

1 inch = 400 feet, or more detailed, with project boundaries delineated on the aerial. 
 

Please refer to Figure E-2 for an aerial of the landfill photographed on 
December 12, 2009 at an approximate scale of 1” = 400’. 

 
C. Identify the seasonal high water or mean high tide elevation and normal pool or 

mean low tide elevation for each on site wetland or surface water, including 
receiving waters into which runoff will be discharged.  Include dates, datum, and 
methods used to determine these elevations. 

 
This question is not applicable since the storm water management system will 
be dry retention with no surface discharge into wetlands or surface waters 

 
D.  Identify the wet season high water tables at the locations representative of the entire 

project site.  Include dates, datum, and methods used to determine these elevations. 
 

The wet season high water table elevations are taken from the historical water 
levels and records of previous permit applications as documented in the new 
Geotechnical Report entitled “Report on Review OF SHWT and Aquifer 
Parameters for Stormwater Management System Design” prepared by Devo 
Engineering attached in Appendix B. From the attached report, the seasonal 
high surficial water table elevation ranges from a high of elevation 85 to a low 
of elevation 60 NGVD-29. Also, the following table lists the pond bottoms and 
the estimated seasonal high ground water elevations at the existing and 
proposed pond locations as per the recommendations summarized on Table 3 
on Page 7 in the attached Geotechnical Report by Devo Engineering.   
 

 
 

           Seasonal High           
        Pond Bottom     Water Table                

            Elevation     Elevation                
       (ft-NGVD-29)             (ft-NGVD-29)              

    
 I.  Interim (5-Year) Plan 
 
  Temporary Pond        68.0       60.0 
  Interim Pond 10        84.0       79.0    
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  Interim Pond 11        86.0       60.0 
  Interim Pond 12        70.0       62.0 
 
 
 II. Buildout Plan 
 
              Pond 1 (existing)         70.0        60.0                    
               Pond 2 (existing)         70.0        60.0     
               Pond 3 (existing)               90.0        85.0      
               Pond 4                  82.0        60.0      
               Pond 5                  72.0        60.0       
               Pond 6                              85.0        67.0                     
               Pond 7                     102.0        85.0       
               Pond 8                       92.0        77.0       
               Pond 9                       78.0                          74.0       
  Pond 10          82.0        79.0      
  Pond 11          80.0        60.0      
  Pond 12          71.0        62.0                                    
 
   

 
II. Environmental Considerations 
 

A. Provide results of any wildlife surveys that have been conducted on the site, and 
provide any comments pertaining to the project from the Florida Game and Fresh 
Water Fish Commission and U. S. Fish and Wildlife Service. 

 
Since the landfill is an existing, ongoing operation, this question is not 
applicable to this permit renewal. 

 
B. Provide a description of how water quantity, quality, hydroperiod, and habitat will be 

maintained in on-site wetlands and other surface waters that will be preserved or will 
remain undisturbed. 

 
The dry retention systems do not adversely affect the groundwater water table 
or the existing wetland water tables in the offsite Lake Cora wetland treatment 
project.  The pond bottoms are all set above at a minimum of 3 feet above the 
average seasonal high groundwater elevations for the site. 

 
C. Provide a narrative description of any proposed mitigation plans, including purpose, 

maintenance, monitoring, and construction sequence and techniques, and 
estimated costs. 

 
This issue does not apply to the site since there is no wetland encroachment 
proposed with this modification application. 

 
D. Describe how boundaries of wetlands or other surface waters were determined.  If 

there has ever been a jurisdictional declaratory statement, a formal wetland 
determination, a formal determination, a validated informal determination, or a 
revalidated jurisdictional determination, provide the identifying number. 

 
The boundary of the lone offsite created wetland (Lake Cora wetland 
treatment project) was determined in previous FDEP and Orange County 
permit applications by others and is documented in the Geotechnical Report 
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by Devo Engineering (Appendix B).   
 

 
III. Plans 
 
Provide clear detailed plans for the system including specifications, plan (overhead) views, 
cross sections (with the locations of the cross sections shown on the corresponding plan view), 
and profile (longitudinal) views of the proposed project.  The plans must be signed and sealed 
by an appropriate registered professional as required by law.  Plans must include a scale and a 
north arrow.  These plans should show the following: 
 

A. Project area boundary and total land area, including distances and orientation from 
roads or other land marks; 

 
Please refer to the boundary and topographic survey flown and prepared by 
Techmap on Deember 21, 2009, located on the last page of the full-sized 
construction drawings in Appendix A for the previously established site 
dimensions and existing topography. The total land area owned for the parcel 
is 150.6 acres.  A site aerial topographical survey was flown on December 8, 
2009 by Techmap and is referenced to both McQueen and Keene Roads.   

 
B. Existing land use and land cover (acreage and percentages); and on-site natural 

communities, including wetlands and other surface waters, aquatic communities, 
and uplands.  Use the Florida Land Use Cover and Classification System (FLUCCS) 
(Level 3) for projects proposed in the South Florida Water Management District and 
use the National Wetlands Inventory (NWI) for projects proposed in the Southwest 
Florida Water Management District.  Also identify each community with a unique 
identification number, which must be consistent in all exhibits. 

 
As per the previous permit applications, the only existing (natural) community 
onsite that has not been altered by landfill activities are the existing pine trees 
on the southern half of the site (southwest corner), with a FLUCCS Code of 
441, coniferous plantations.  The vast majority of the site is in a state of filling 
and is represented as disturbed, open lands, with a FLUCCS code of 194 or 
storm water ponds at FLUCCS code 166.  Please refer to the existing (pre-
developed) FLUCCS Code map shown on Figure E-3. 

 
C. The existing topography extending at least 100 feet off the project area, and 

including adjacent wetlands and other surface waters.  All topography shall include 
the location and a description of known benchmarks, referenced to NGVD.  For 
systems waterward of the mean high water (MHW) or seasonal high water lines, 
show water depths, referenced to mean low water (MLW) in tidal areas or seasonal 
low water in non-tidal areas, and list the range between MHW and MLW.  For 
docking facilities, indicate the distance to, location of, and depths of the nearest 
navigational channel and access routes to the channel. 
 
A digitized copy of the aerial topographical survey performed on December 
21, 2009 by Techmap, is underlain on Drawings 2 through 5 of 9 and 
presented as a stand-alone survey on the last page of the full-size plan 
drawings located in Appendix A.  

 
D.  If the project is in the known flood plain of a stream or other water course, identify 

the flood plain boundary and approximate flooding elevations; identify the 100-year 
flood elevation and flood plain boundary of any lake, stream or other watercourse 
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located on or adjacent to the site; 
 
As presented in previous permit applications, the site is located outside of the 
100-year floodplain.  This area is designated as Flood Zone “X”.  This area lies 
outside the 100-year flood zone as per FEMA Flood Insurance Rate Map 
Number 12095C0120F, panel 120 of 750, of Orange County, Florida, issued 
September 25, 2009.  Please refer to Figure E-4 for a FEMA FIRM Map of the 
project area. 

 
E. The boundaries of wetlands and other surface waters within the project area.  

Distinguish those wetlands and other surface waters that have been delineated by 
any binding jurisdictional determination; 

 
There are no wetlands or surface waters on the project site.   

 
F. Proposed land use, land cover, and natural communities (acreage and 

percentages), including wetlands and other surface waters, undisturbed uplands, 
aquatic communities, impervious surfaces, and water management areas.  Use the 
same classification system and community identification number used in III (B) 
above. 

 
As in previous permit applications, the proposed land uses are the following: 
166 – holding ponds, 834 – landfills, and 194 – open land/buffer. 
 
The percentages of the land uses are as follows: 
 
Stormwater ponds 36.5 acres (24%)   FLUCCS = 166 
Landfill Area        103.1 acres   (68%) FLUCCS = 835 
Open Areas              11 acres   (8%)   FLUCCS = 194 
 
Please refer to the proposed (post developed) FLUCCS Code Map shown on 
Figure E-5. 

 
G. Proposed impacts to wetlands and other surface waters, and any proposed 

connections/outfalls to other surface waters or wetlands; 
 

This issue is not relevant to the site. 
 

H. Proposed buffer zones; 
 

The City of Apopka land development requirements mandate a 100-foot 
no-waste setback around the perimeter of the landfill.  This area is comprised 
of buffer landscaping and retention ponds. 

 
I. Pre- and post-development drainage patterns and basin boundaries showing the 

direction of flows, including any off-site runoff being routed through or around the 
system; and connections between wetlands and other surface waters; 

 
The pre-developed drainage patterns are shown on the topographic survey at 
the end of the construction plans. The storm water management system at the 
Vista Landfill is designed for total retention, with no surface discharge.  The 
post-development drainage patterns are presented on the contributing 
drainage sub-basin map and final grading plans presented in Drawings 2 
through 5 of 9, located in Appendix A.  Please note that the drainage system is 
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designed as dry retention with no offsite discharge from the retention ponds 
for the 25-year/ 24-hour and the 100-year / 24-hour design storms.   

 
J. Location of all water management areas with details of size, side slopes, and 

designed water depths; 
 

Drawings 2, 3, and 6, located in Appendix A contain the location and 
dimensions of all water management facilities with design high water 
elevations.  

 
K. Location and details of all water control structures, control elevations, any seasonal 

water level regulation schedules; and the location and description of benchmarks 
(minimum of one benchmark per structure); 

 
The locations, dimensions and details of the water control structures are 
found on Drawings 2, 3, and 6 through 8, located in Appendix A.  All 
elevations are referenced to National Geodetic Vertical Datum 1929 
(NGVD-29). 
 

L. Location, dimensions, and elevations of all proposed structures, including docks, 
seawalls, utility lines, roads, and buildings; 

 
No additional buildings or structures are proposed in this application. 

 
M. Location, size, and design capacity of the internal water management facilities; 

 
The locations of the internal water management facilities are shown on 
Drawings 2 through 4 of 9 located in Appendix A.  The revised stage-versus-
storage calculations for the internal water management facilities (dry ponds) 
are presented on Table 2. 

 
N. Rights-of-way and easements for the system, including all on-site and off-site areas 

to be reserved for water management purposes, and rights-of-way and easements 
for the existing drainage system, if any; 
 
The system is privately owned and operated and no rights-of-way or drainage 
easements have been proposed. 

 
O. Receiving waters or surface water management systems into which runoff from the 

developed site will be discharged. 
 

Surface runoff will routed to the dry retention facilities with no surface 
discharge. 

 
P. Location and details of the erosion, sediment and turbidity control measures to be 

implemented during each phase of construction, and all permanent control 
measures to be implemented in post-development conditions; 

 
The onsite owners’ contractors will be held responsible for controlling offsite 
siltation and siltation to the adjacent ditch systems by implementing the use  
silt screens adjacent to all downstream ditch and offsite locations.  The 
contractors will be made aware that siltation of downstream water bodies 
must be controlled to within 29 NTU of background at all times as per State 
water quality standards. The grading and drainage plans call for staple 
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sodding of all slopes 5:1 or greater for final cover.  All other areas not sodded 
shall be seeded and mulched. Drawing 8 of 9, located in Appendix A, shows 
the details of the silt fence to be located around the perimeter of the landfill 
areas under construction.  The location of the silt fence is shown on drawings 
2 and 3 of 9 located in Appendix A. 

 
Q. Location, grading, design water levels, and planting details of all mitigation areas; 

 
No mitigation areas are proposed. 

 
R. Site grading details, including perimeter site grading; 
 

Please refer to the revised final grading and drainage plans and detail 
drawings located on Drawings 1 through 9, located in Appendix A for the site 
grading locations and details.   

 
S. Disposal site for any excavated material, including temporary and permanent 

disposal sites; 
 

The landfill has daily, intermediate, and final cover requirements, which utilize 
any excess fill. 

 
T. dewatering plan details; 

 
No dewatering is proposed. 

 
U. For marine facilities, locations of any sewage pumpout facilities, fueling facilities, 

boat repair, and maintenance facilities, and fish cleaning stations; 
 

This issue does not apply to the site. 
 

V. Location and description of any nearby existing off-site features which might be 
affected by the proposed construction or development such as stormwater 
management ponds, buildings, or other structures, wetlands or other surface 
waters. 

 
No special offsite features were noted.  The surrounding land uses are mostly 
rural subdivisions and agricultural industries.  Please note that some of the 
storm water ponds (Ponds 1, 2, and 3) have been previously constructed and 
permitted and are currently permitted and in use. 

 
W. For phased projects, provide a master development plan. 

 
This is a phased project that will feature a pre-consumer vegetative waste 
(PVW) Organic Recycling Facility (ORF) impervious area and associated 
access road and stormwater management facilities for the interim 5-year plan.  
The 5-year plan for constructing the PVWORF is shown as the intermediate 
phase and associated stormwater management facilities for the 5-year 
buildout.  Also presented is the master final buildout development plan.  
Storm water management facilities will continue to be constructed as the 
adjacent areas that are being filled are brought up to grade as per the 
previously issued solid waste filling sequence plans. 
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IV. Construction Schedule and Techniques 
 
Provide a construction schedule, and a description of construction techniques, sequencing, and 
equipment.  This information should specifically include the following: 
 

A. Method for installing any pilings or seawall slabs; 
  

No pilings or seawalls are proposed. 
 

B. Schedule of implementation of a temporary or permanent erosion and turbidity 
control measures; 

 
Silt fences are to be implemented prior to grading activities.  Permanent 
erosion control will be accomplished by seeding and/or sodding all slopes 
and disturbed areas following the completion of the filling and final site 
grading.  Storm water runoff, from areas under construction, is routed to 
excavated areas adjacent to the working face, where no waste has been 
placed, or to a retention pond if gravity will allow.  

 
C. For projects that involve dredging or excavation in wetlands or other surface waters, 

describe the method of excavation, and the type of material to be excavated. 
 

No dredging or excavation in wetlands is proposed. 
 

D. For projects that involve fill in wetlands or other surface waters, describe the source 
and type of fill material to be used.  For shoreline stabilization projects that involve 
the installation of riprap, state how these materials are to be placed (i.e., 
individuality or with heavy equipment) and whether the rocks will be underlain with 
filter cloth; 

 
No wetland fill or shoreline stabilization is proposed. 

 
E. If dewatering is required, detail the dewatering proposal including the methods that 

area proposed to contain the discharge, methods of isolating dewatering areas, and 
indicate the period dewatering structures will be in place (Note a consumptive use 
or water use permit may be required); 

 
No dewatering is proposed for this project. 

 
F.  Methods for transporting equipment and materials to and from the work site.  If 

barges are required for access, provide the low water depths and draft of the fully 
loaded barge; and 

 
No special access or transportation is required.  

 
G. Demolition plan for any existing structures to be removed. 

 
There are no existing structures onsite to be removed. 

 
H. Identify the schedule and party responsible for completing monitoring, record 

drawings, and as-built certifications for the project when completed. 
 

The owner, Waste Management Inc. of Florida, will be responsible for 
providing as-built certifications to the District within 30 days of the 
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completion of the storm water management system.  A permit renewal is 
required if the permit will expire prior to the completion of the storm water 
management system.  

 
V. Drainage Information 
 

A. Provide pre- and post-development drainage calculations, signed and sealed by an 
appropriate registered professional, as follows: 

 
1. Runoff characteristics, including area, runoff curve number or runoff coefficient, 

and time of concentration for each drainage basin; 
 

For all of the interim and permanent ponds proposed for the Vista Landfill, 
please refer to Table 2 for the volume calculations, contributing drainage 
sub basins and curve number calculations.  Please refer to table E-3 for 
the water quality calculations for each contributing sub-basin draining to 
each pond.  The post-developed contributing drainage sub-basins are 
shown on the contributing drainage sub-basin maps on Drawings 4 and 5 
of 9 located in Appendix A. All landfill and buffer areas are considered 
impervious and have been assigned a curve number of 98.  All times of 
concentration were rounded up to 10 minutes. 

 
2. Water table elevations (normal and seasonal high) including aerial extent and 

magnitude of any proposed water table drawdown; 
 

As per the attached geotechnical report, the water table elevation 
(surficial) typically varies from elevation 85 to elevation 60 across the site.  
The dry retention storm water management systems are designed to 
provide dry retention and provide the minimum vertical separation of 
3 feet between the average seasonal high water table elevation and the 
pond bottoms.  No proposed water table draw-downs are proposed by the 
construction of the storm water management system.  Please refer to the 
attached Geotechnical Report by Devo Engineering (Appendix B) for a 
layout of the seasonal high water table elevations across the site. 

 
3. Receiving water elevations (normal, wet season, design storm); 

 
The receiving water body is groundwater as there is no surface 
discharge designed for the retention facilities. 

 
4. Design storms used including rainfall depth, duration, frequency, and 

distribution; 
   

Since the City of Apopka has separate criteria from the Department, the 
systems are designed to meet both the 25-year and 100-year / 24-hour 
storms.  The most restrictive criteria require total retention of the 100-year 
/ 24-hour storm with a precipitation total of 10.6 inches.  This controls the 
design.  The interim and final ponds’ peak stages and recovery analyses 
were modeled using PONDS and were designed to drawdown in 14 days 
or less. If the ponds did not draw down completely in 14 days (Ponds 3 
and 9), a second 100-year storm was routed to the retention area after 14 
days.  Both Ponds 3 and 9 hold a second consecutive 100-year / 24-hour 
storm.  The PONDS software package was utilized for routing and the 
recovery analysis. The Orange County distribution for the 100-year /24-
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hour storm served as the model input storm.  The 100-year / 24-hour 
routing and recovery calculation results for all of the ponds are located in 
Appendix C, along with the recovery analysis.  The Advanced 
Interconnected Channel and Pond Routing software (AdICPR) was utilized 
for modeling the conveyance system for the 100-year / 24-hour storm.   
Please refer to Appendix D for the AdICPR conveyance system modeling 
and node-link modeling schematics for the 100-year / 24-hour storm. 
 

5. Runoff hydrograph(s) for each drainage basin, for all required design storm 
event(s); 

 
Please refer to Appendix C for the PONDS hydraulic routing and 
infiltration recovery modeling results.  Included is an input report and 
output summary and detail reports of results (peak stage and infiltration 
volumes and recovery times) for each pond using the PONDS software.  
The PONDS modeling results include peak stage and recovery times and 
are summarized on Table 4.   

   
6. Stage-storage computations for any area such as a reservoir, close basin, 

detention area, or channel, used in storage routing; 
 

Stage-area-storage computations for all ponds in the interim and buildout 
plan are presented in the volume calculation in Table 2. 

 
7. Stage-discharge computations for any storage areas at a selected control point, 

such as control structure or natural restriction; 
 

The contributing drainage areas are routed directly to the respective 
receiving pond.  Ponds 4 and 10 have discharges to the respective 
downstream ponds (Pond 5 and Pond 9, respectively).  The PONDS 
software calculates the flow rates out of each pond, and the overflow 
discharge is then imported into the downstream pond as an inflow node.  
Please refer to the PONDS results in Appendix C for the overflow weir 
lengths, elevations and discharge rates.  The weir overflow lengths 
correspond to the type “D” overflow structures. 
 

8. Flood routings through on-site conveyance and storage areas; 
 

Please refer to Appendix C for the PONDS routing calculations for the 
storage areas (dry ponds) for the interim and buildout designs with 
infiltration for peak stages and volume recovery draw down times.  Onsite 
conveyance calculations for the new terraces and down comer structures 
are found in Appendix D utilizing the AdICPR software and neglecting 
infiltration.   

 
9. Water surface profiles in the primary drainage system for each required design 

storm event(s); 
 

Please refer to the PONDS output summary report located in Appendix C 
for the peak stages in the new stormwater ponds for the 100-year / 24-
hour event.  The peak stages for the 100-year /24-hour event in the new 
ponds are summarized in Table 4 and are also shown on the new pond 
cross-sections and details located on Drawings 6 through 8 located in 
Appendix A.  Please note Ponds 1 through 3 are already permitted and 
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constructed. 
 

10. Runoff peak rates and volumes discharged from the system for each required 
design storm event(s); and 

 
Runoff is totally contained within the system and does not discharge 
offsite.  The total runoff volume for each drainage basin is found in the 
PONDS summary output report, located in Appendix C. 

 
11. Tail water history and justification (time and elevation); 

 
Since there is no surface discharge, tail water is not applicable to this 
design.    

 
12. Pump specifications and operating curves for range of possible operating 

conditions (if used in system). 
 

There are no pumps proposed in the system. 
 

B. Provide the results of any percolation tests, where appropriate, and soil borings that 
are representative of the actual site conditions; 

 
The soil boring results and summary of water well data is presented in the 
Geotechnical Report performed by Devo Engineering in Appendix B.  The 
seasonal high, top of aquifer, horizontal saturated and vertical unsaturated 
conductivities and porosity and confining layer elevations are all defined on 
Table 3 on Page 7 of the report for the entire site. The values shown and 
utilized have already been incorporated with a safety factor of 2 as a 
minimum.  A porosity of 20% is utilized for the site as well as a horizontal 
saturated conductivity of 15 feet/day and a vertical unsaturated conductivity 
of 5 feet per day for all of the ponds onsite, existing and proposed.  The base 
of aquifer and seasonal high are taken directly from Table 3 in the attached 
geotechnical report. 

 
C. Provide the acreage, and percentages of the total project, of the following: 
 

1. impervious surfaces, excluding wetlands, 
 

The landfill will be covered with 18” of protective cover and 6” of topsoil 
overlain with sod, but for simplicity, the final cover is all considered 
impervious.  The impervious area is the sum of the stabilized roadways 
and closed landfill areas and buffer areas and totals 117.4 acres (78%).  

 
2. pervious surfaces (green areas, not including wetlands), 

  
The total amount of pervious green areas not including the landfill area 
and not including the dry ponds is approximately 11 acres.  This equates 
to 7.3% of the total site area. 

 
3. lakes, canals, retention areas, other open water areas, 

 
The total of the retention areas is estimated at 22.2 acres or 14.7 % of the 
total site area. 
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4. wetlands. 
 

There are no wetlands onsite (0%). 
 

D. Provide an engineering analysis of floodplain storage and conveyance (if 
applicable), including: 

 
1. Hydraulic calculations for all proposed traversing works; 

 
There is no floodplain encroachment or traversing works. 

 
2. Backwater water surface profiles showing upstream impact of traversing works; 

 
There are no adverse upstream impacts as a result of the storm water 
system and no traversing works. 

 
3. Location and volume of encroachment within regulated floodplain(s); and 

 
There are no regulatory floodways within the project area. No 
encroachment into this area has been proposed. 

 
4. Plan for compensating floodplain storage, if necessary, and calculations 

required for determining minimum building and road flood elevations. 
 

There is no lost floodplain volume due to the project.  No filling is 
proposed in Zone “A” (100 year floodplain).  The site is located totally 
within flood zone “X” (out of the 100-year floodplain). 

 
E. Provide an analysis of the water quality treatment system including: 
 

1. A description of the proposed storm water treatment methodology that 
addresses the type of treatment, pollution abatement volumes, and recovery 
analysis; and 

 
The storm water treatment methodology will be dry retention with total 
retention with recovery by percolation.  Total retention of the 100-year / 
24-hour storm with a rainfall depth of 10.6 inches easily satisfies both the 
St. Johns River Water Management criteria for the FDEP and the City of 
Apopka criteria for water quality.  The system provides for over 10 inches 
of water quality treatment without discharge offsite.  This performance 
exceeds the most restrictive criteria.  All of the existing ponds (1 through 
3) currently draw down with no signs of appreciable standing water 
following a storm event or nuisance wetland indicators.  The new ponds 
have been modeled for routing and recovery of the treatment volumes 
within 72 hours after the storm event as per the FDEP criteria.  All ponds 
totally recover the storage volumes within 14 days except for Ponds 3 and 
9, which contained a second consecutive 100-year event with over a foot 
of freeboard after the 14-day drawdown period. 
 

2. Construction plans and calculations that address stage-storage and design 
elevations, which demonstrate compliance with the appropriate water quality 
treatment criteria. 
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A quick inspection of the Ponds input and output reports in Appendix C, 
the volume calculations in Table 2 and the water quality calculations in 
Table 3 verifies that the minimum treatment volumes are provided and 
exceeded.  The results indicate that the required treatment volume for 
each basin is contained in each pond and infiltrated within 72 hours after 
the storm event.  Also, the results demonstrate that all water from the 
basins is percolated onsite with no offsite discharge.  Therefore, there can 
be no water quality violations to surface waters at the site as there is no 
surface discharge flowing offsite. 

 
F.  Provide a description of the engineering methodology, assumptions and references 

for the parameters listed above, and a copy of all such computations, engineering 
plans, and specifications used to analyze the system.  If a computer program is used 
for the analysis, provide the name of the program, a description of the program, input 
and output data, two diskette copies, if available, and justification for model 
selection. 

 
The PONDS software package was utilized for routing and the recovery 
analysis of the dry ponds.  A copy of the electronic input files is available upon 
request.  Aquifer properties were taken from current Geotechnical Report 
performed last June by Devo Engineering  Overflow weirs in the PONDS 
program simulate an FDOT type “D” drop inlet with a weir coefficient “c” value 
of 3.1.  

 
 
VI. Operation and Maintenance and Legal Documentation 
 

A. Describe the overall maintenance and operation schedule for the proposed system. 
 

Periodic monthly inspections or inspections after heavy rainfall events should 
be performed on the flumes, swales, inlets and down comer pipes.  The system 
is self-operating and will not require extensive maintenance.  All eroded areas 
shall be seeded and mulched and returned to design grades.  All trash and 
blockages shall be cleaned and removed.  All erosion or siltation shall be 
repaired and stabilized back to design elevations and dimensions.  The swale 
slopes shall be mowed periodically to prevent overgrowth.  This follows the 
guidelines of the previously submitted applications and is shown on the 
construction plans details in Appendix A. 

 
B. Identify the entity that will be responsible for operating and maintaining the system 

in perpetuity if different than the permittee, a draft document enumerating the 
enforceable affirmative obligations on the entity to properly operate and maintain the 
system for its expected life, and documentation of the entity’s financial responsibility 
for long-term maintenance.  If the proposed operation and maintenance entity is not 
a property owner’s association, provide proof of the existence of an entity, or the 
future acceptance of the system by an entity which will  operate and maintain the 
system.  If a property owner’s association is the proposed operation and 
maintenance entity, provide copies of the articles of incorporation for the association 
and copies of the declaration, restrictive covenants, deed restrictions, or other 
operational documents that assign responsibility for the operation and maintenance 
of the system.  Provide information ensuring the continued adequate access to the 
system for maintenance purposes.  Before transfer of the system to the operating 
entity will be approved, the permittee must document that the transferee will be 
bound by all terms and conditions of the permit. 
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Waste Management Inc. of Florida will continue to be the entity responsible for 
operation and maintenance for the storm water management system.  

  
C. Provide copies of all proposed conservation easements, storm water management 

system easements, property owner’s association documents, and plats for the 
property containing the proposed system. 

 
No conservation easements or homeowners associations are proposed or 
required. 

 
D. Provide indication of how water and wastewater service will be supplied.  Letters of 

commitment from off-site suppliers must be included. 
 

No new water or wastewater demands are created by this closure application. 
 

E. Provide a copy of the boundary survey and/or legal description and acreage of the 
total land area of contiguous property owned/controlled by the applicant. 

 
A copy of the topographic survey is located at the end of the construction 
plans in Appendix A. The boundary survey and associated legal description 
have been previously established by others in previous permit applications 
and is reproduced on the topographic survey and the grading plans. 

 
VII. Water Use 
 

A. Will the surface water system be used for water supply, including landscape 
irrigation, or recreation. 

 
No withdrawals from surface waters are proposed. 

 
 

B. If a Consumptive Use or Water Use permit has been issued for the project, state the 
permit number. 

 
No consumptive use permit has been required or applied for on behalf of the 
applicant. 

 
C. If no Consumptive Use or Water Use permit has been issued for the project, 

indicate if such a permit will be required and when the application for a permit will be 
submitted. 

 
No consumptive water use is required. 

 
D. Indicate how any existing wells located within the project site will be utilized or 

abandoned. 
 

The existing monitoring wells will remain as previously permitted.   



Tables 
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Table 1 

 
Physical Properties of the Soils and Soil and Water Features 

 
 
 

Map Symbol /  
Soil Name 

 

 
 

Depth 
(Inches) 

 
Permeability 
(Inches Per 

Hour) 

 
 

Hydrologic 
Group 

 
 

Flooding 
Frequency 

 
High Water 
Table Depth 

(Feet) 
 

4- Candler 
Fine Sand 

0 – 80 6.0 – 20 A None >6 
 

      
(0-5% slopes)      

      
   5- Candler 0 – 80 6.0 – 20 A None >6 

Fine Sand      
      

(5-12% slopes) 
 

     

6- Candler/ 0 – 80 6.0 – 20 A None >6 
 Apopka 
Fine Sand 

     

      
46- Tavares  
Fine Sand 

 
 

0 – 80 >6 A None 3.5 – 6 

47 – Taveres/ 
Millhopper 
Fine Sand 

 

0 – 80 
0 – 64 

64 – 76 
76 – 80 

>6 
6.0 – 20 
2.0 – 6.0 

0.06 – 2.0 

A 
A 

None 
None 

3.5 – 6 
3.5 – 6 

 
 
 
 



Table 2.  Drainage Basin, Curve Number and Volume Calculations

A. Interim Storm water Management Plan

I. Temp Pond:

a) Temporary Pond - Contributing Drainage Areas

Sub Basin Area CN
DA -1 5.02 ac 98
DA-2 4.53 ac 98

Total 9.55 ac

b) Temp Pond - Volume Calculations
Inc Cumul

Stage Area (ft^2) Area (Ac) Volume Volume

68 2,309 0.05 -- --
70 10,045 0.23 0.28 0.28
72 44,083 1.01 1.24 1.53
74 72,310 1.66 2.67 4.20
76 89,298 2.05 3.71 7.91
78 102,148 2.35 4.40 12.30
80 112,559 2.58 4.93 17.23
82 122,578 2.81 5.40 22.63

II. Interim Pond 10:

a) Interim Pond 10 - Contributing Drainage Areas

Sub Basin Area CN
DA -10 8.4 ac 98

b) Interim Pond 10 - Volume Calculations
Inc Cumul

Stage Area (ft^2) Area (Ac) Volume Volume

84 8,712 0.20 - -
85 11,326 0.26 0.23 0.23
86 15,682 0.36 0.31 0.54
87 19,166 0.44 0.40 0.94
88 23,087 0.53 0.49 1.43
89 27,007 0.62 0.58 2.00
90 30,928 0.71 0.67 2.67
91 34,848 0.80 0.76 3.42
92 39,204 0.90 0.85 4.27
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III. Interim Pond 11:

a) Interim Pond 11 - Contributing Drainage Areas

Sub Basin Area CN
DA -11 2.54 ac 98

b) Interim Pond 11 - Volume Calculations
Inc Cumul

Stage Area (ft^2) Area (Ac) Volume Volume

86 14,070 0.32 -- --
87 21,693 0.50 0.41 0.41
88 29,403 0.68 0.59 1.00
89 37,200 0.85 0.76 1.76
90 44,997 1.03 0.94 2.71
91 53,143 1.22 1.13 3.83
92 61,420 1.41 1.32 5.15

IV. Interim Pond 12:

a) Interim Pond 12 - Contributing Drainage Areas

Sub Basin Area CN
DA -11 6.75 ac 98

b) Interim Pond 12 - Volume Calculations
Inc Cumul

Stage Area (ft^2) Area (Ac) Volume Volume

70 21,649 0.50 -- --
71 23,871 0.55 0.52 0.52
72 26,136 0.60 0.57 1.10
73 28,445 0.65 0.63 1.72
74 30,840 0.71 0.68 2.40
75 33,323 0.77 0.74 3.14
76 35,850 0.82 0.79 3.93
77 38,420 0.88 0.85 4.79
78 41,077 0.94 0.91 5.70
79 43,821 1.01 0.97 6.67
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B. Buildout Storm Water Management Plan

I. Pond 1:

a) Pond 1 - Contributing Drainage Areas

Sub Basin Area CN
DA 1A 3.39 ac 98
DA 1B 1.52 ac 98

DA 1C1 0.85 ac 98
DA 1C2 1.22 ac 98
DA 1C3 0.33 ac 98

DA 1D1-A 1.61 ac 98
DA 1D1-B 1.51 ac 98
DA 1D2-A 0.59 ac 98
DA 1D2-B 2.12 ac 98

Total 13.14 ac

b) Pond 1 - Volume Calculations
Inc Cumul

Stage Area (ft^2) Area (Ac) Volume Volume

70 5,629 0.13 -- --
72 7,779 0.18 0.31 0.31
74 10,556 0.24 0.42 0.73
76 13,267 0.30 0.55 1.28
78 16,222 0.37 0.68 1.95
80 19,332 0.44 0.82 2.77
82 22,824 0.52 0.97 3.74
84 26,603 0.61 1.13 4.87
86 30,562 0.70 1.31 6.18
88 34,751 0.80 1.50 7.68
90 39,373 0.90 1.70 9.38
92 44,635 1.02 1.93 11.31
94 50,809 1.17 2.19 13.50

II. Pond 2:

a) Pond 2 - Contributing Drainage Areas

Sub Basin Area CN
DA 2A 6.63 ac 98

DA 2B1 1.12 ac 98
DA 2B2 1.08 ac 98

DA 2C1-A 2.19 ac 98
DA 2C1-B 0.87 ac 98
DA 2C2 1.86 ac 98
DA 2D1 1.94 ac 98

DA 2D2-A 1.81 ac 98
DA 2D2-B 1.51 ac 98

Total 19.01 ac
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b) Pond 2 - Volume Calculations
Inc Cumul

Stage Area (ft^2) Area (Ac) Volume Volume

70 84,156 1.93 -- --
72 93,884 2.16 4.09 4.09
74 106,712 2.45 4.61 8.69
76 117,669 2.70 5.15 13.84
78 128,837 2.96 5.66 19.50
80 140,115 3.22 6.17 25.68
82 151,383 3.47 6.69 32.36
84 162,959 3.74 7.21 39.57

III. Pond 3:

a) Pond 3 - Contributing Drainage Areas

Sub Basin Area CN
DA 3A 5.52 ac 98

DA 3B-1 1.12 ac 98
DA3B-2 0.42 ac 98
DA 3C 1.31 ac 98

Total 8.37 ac

b) Pond 3 - Volume Calculations
Inc Cumul

Stage Area (ft^2) Area (Ac) Volume Volume

90 69,811 1.60 -- --
92 76,737 1.76 3.36 3.36
94 86,753 1.99 3.75 7.12
96 96,067 2.21 4.20 11.31
98 103,989 2.39 4.59 15.91

100 111,923 2.57 4.96 20.86
102 120,025 2.76 5.32 26.19

IV. Pond 4:

a) Pond 4 - Contributing Drainage Areas

Sub Basin Area CN
DA 4A 1.77 ac 98
DA 4B 1.34 ac 98

DA 4C1 0.58 ac 98
DA 4C2 0.9 ac 98
DA 4D1 0.64 ac 98

DA 4D2-A 0.11 ac 98
DA 4D2-B 2.26 ac 98

Totals 7.6 ac
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b) Pond 4 - Volume Calculations
Inc Cumul

Stage Area (ft^2) Area (Ac) Volume Volume

82 1,630 0.04 -- --
83 2,794 0.06 0.05 0.05
84 4,211 0.10 0.08 0.13
85 5,882 0.14 0.12 0.25
86 7,807 0.18 0.16 0.40
87 9,987 0.23 0.20 0.61
88 12,733 0.29 0.26 0.87
89 15,622 0.36 0.33 1.19
90 19,576 0.45 0.40 1.60
91 23,217 0.53 0.49 2.09
92 26,917 0.62 0.58 2.67
93 30,678 0.70 0.66 3.33
94 34,497 0.79 0.75 4.07
95 38,360 0.88 0.84 4.91

V. Pond 5:

a) Pond 5 - Contributing Areas

Sub Basin Area CN
DA 5A 3.18 ac 98
DA 5B1 0.84 ac 98
DA 5B2 0.22 ac 98
DA 5B3 1.64 ac 98
DA 5B4 0.47 ac 98
DA 5C1 0.98 ac 98
DA 5C2 0.86 ac 98
DA 5C3 1.92 ac 98
DA 5C4 0.91 ac 98
DA 5D1-A 1.79 ac 98
DA 5D1-B 2.47 98
DA 5D2-A 2.61 98
DA 5D2-B 2 ac 98

Totals 19.89 ac

b) Pond 5 - Volume Calculations
Inc Cumul

Stage Area (ft^2) Area (Ac) Volume Volume

72 2,164 0.05 -- --
73 3,355 0.08 0.06 0.06
74 4,642 0.11 0.09 0.16
75 13,392 0.31 0.21 0.36
76 19,967 0.46 0.38 0.75
77 28,370 0.65 0.55 1.30
78 35,492 0.81 0.73 2.03
79 42,667 0.98 0.90 2.93
80 49,897 1.15 1.06 3.99
81 57,180 1.31 1.23 5.22
82 64,518 1.48 1.40 6.62
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83 71,910 1.65 1.57 8.18
84 79,356 1.82 1.74 9.92
85 86,856 1.99 1.91 11.83
86 94,410 2.17 2.08 13.91
87 102,018 2.34 2.25 16.16

VI. Pond 6:

a) Pond 6 - Contributing Areas

Sub Basin Area CN
DA 6A 1.2 ac 98
DA 6B 1.5 ac 98

Totals 2.7 ac

b) Pond 6 - Volume Calculations:
Inc Cumul

Stage Area (ft^2) Area (Ac) Volume Volume

85 3,534 0.08 -- --
86 4,822 0.11 0.10 0.10
87 6,279 0.14 0.13 0.22
88 7,905 0.18 0.16 0.39
89 9,700 0.22 0.20 0.59
90 11,665 0.27 0.25 0.83
91 13,798 0.32 0.29 1.13
92 16,314 0.37 0.35 1.47
93 18,554 0.43 0.40 1.87
94 20,848 0.48 0.45 2.32

VII. Pond 7:

a) Pond 7 - Contributing Areas

Sub Basin Area CN
DA 7A 3.03 ac 98
DA 7B1 1.49 ac 98
DA 7B2 0.81 ac 98
DA 7C1-A 2.36 98
DA 7C1-B 1.65 98
DA 7C2 1.21 ac 98

Totals 10.55 ac
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b) Pond 7 - Volume Calculations
Inc Cumul

Stage Area (ft^2) Area (Ac) Volume Volume

102 32,159 0.74 -- --
103 37,728 0.87 0.80 0.80
104 43,348 1.00 0.93 1.73
105 49,019 1.13 1.06 2.79
106 54,742 1.26 1.19 3.98
107 60,516 1.39 1.32 5.31
108 66,341 1.52 1.46 6.76
109 72,218 1.66 1.59 8.35
110 78,146 1.79 1.73 10.08
111 84,125 1.93 1.86 11.94
112 90,155 2.07 2.00 13.94

VIII. Pond 8:

a) Pond 8 - Contributing Areas

Sub Basin Area CN
DA 8A 1.9 ac 98
DA 8B 1.84 ac 98
DA 8C 2.48 ac 98

Totals 6.22 ac

b) Pond 8 - Volume Calculations
Inc Cumul

Stage Area (ft^2) Area (Ac) Volume Volume

92 20,531 0.47 -- --
93 23,895 0.55 0.51 0.51
94 27,315 0.63 0.59 1.10
95 30,791 0.71 0.67 1.76
96 34,323 0.79 0.75 2.51
97 37,912 0.87 0.83 3.34
98 41,556 0.95 0.91 4.25
99 45,256 1.04 1.00 5.25

100 49,013 1.13 1.08 6.33

IX. Pond 9:

a) Pond 9 - Contributing Areas

Sub Basin Area CN
DA 9A 3.01 ac 98
DA 9B1 0.79 ac 98
DA 9B2 2.47 ac 98
DA 9C1 0.51 ac 98
DA 9C2 1.01 ac 98
DA 9D1-A 1.86 98
DA 9D1-B 1.49 ac 98

Totals 11.14 ac
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b) Pond 9 - Volume Calculations

Inc Cumul
Stage Area (ft^2) Area (Ac) Volume Volume

78 33,272 0.76 -- --
79 39,218 0.90 0.83 0.83
80 45,222 1.04 0.97 1.80
81 51,283 1.18 1.11 2.91
82 57,402 1.32 1.25 4.16
83 63,579 1.46 1.39 5.55
84 69,813 1.60 1.53 7.08
85 76,106 1.75 1.67 8.75
86 82,455 1.89 1.82 10.57
87 88,863 2.04 1.97 12.54
88 95,328 2.19 2.11 14.65
89 101,850 2.34 2.26 16.92
90 108,431 2.49 2.41 19.33

X. Pond 10:

a) Pond 10  - Contributing Areas

Sub Basin Area CN
DA 10A 1.71 ac 98
DA 10B1 1.22 ac 98
DA 10B2 1.01 ac 98
DA 10C1-A 1.79 98
DA 10C1-B 2.75 ac 98

Totals 8.48 ac

b) Pond 10 - Volume Calculations

Inc Cumul
Stage Area (ft^2) Area (Ac) Volume Volume

82 5,763 0.13 -- --
83 7,460 0.17 0.15 0.15
84 9,361 0.21 0.19 0.34
85 13,412 0.31 0.26 0.61
86 16,409 0.38 0.34 0.95
87 19,461 0.45 0.41 1.36
88 22,569 0.52 0.48 1.84
89 25,733 0.59 0.55 2.40
90 28,952 0.66 0.63 3.02
91 32,227 0.74 0.70 3.73
92 35,558 0.82 0.78 4.51
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XI. Pond 11:

a) Pond 11 - Contributing Areas

Sub Basin Area CN
DA 11A 3.13 ac 98
DA 11B1 2.1 ac 98
DA 11B2 1.27 ac 98
DA 11C1 1.35 ac 98
DA 11C2 2.12 ac 98
DA 11D1-A 3.11 98
DA 11D1-B 2.76 ac 98

Totals 15.84 ac

b) Pond 11 - Volume Calculations
Inc Cumul

Stage Area (ft^2) Area (Ac) Volume Volume

80 29,903 0.69 -- --
81 35,336 0.81 0.75 0.75
82 40,830 0.94 0.87 1.62
83 46,385 1.06 1.00 2.62
84 52,001 1.19 1.13 3.75
85 57,678 1.32 1.26 5.01
86 63,416 1.46 1.39 6.40
87 69,215 1.59 1.52 7.92
88 75,047 1.72 1.66 9.58
89 80,995 1.86 1.79 11.37
90 86,976 2.00 1.93 13.30
91 93,019 2.13 2.06 15.36

XII. Pond 12:

a) Pond 12 - Contributing Areas

Sub Basin Area CN
DA 12A 3.4 ac 98
DA 12B1 0.97 ac 98
DA 12B2 2.32 ac 98
DA 12B3 0.8 ac 98
DA 12C1 1.09 ac 98
DA 12C2 0.73 ac 98
DA 12C3-A 1.84 ac 98
DA 12C3-B 0.4 98
DA 12C4 0.36 ac 98
DA 12C5 0.62 ac 98
DA 12D1-A 1.59 ac 98
DA 12D1-B 0.91 98
DA 12 D2 0.51 98
DA 12D3 2.07 ac 98

Totals 16.7 ac
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b) Pond 12 - Volume Calculations

Inc Cumul
Stage Area (ft^2) Area (Ac) Volume Volume

71 44,588 1.02 - -
72 50,686 1.16 1.09 1.09
73 56,884 1.31 1.23 2.33
74 63,182 1.45 1.38 3.71
75 69,580 1.60 1.52 5.23
76 76,078 1.75 1.67 6.90
77 82,675 1.90 1.82 8.72
78 89,373 2.05 1.97 10.70
79 96,171 2.21 2.13 12.83
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Table 3.  Water Quality Calculations

I. Water Quality Calculations:

St Johns River Water Management District water quality criteria requires the greater of 1" of 
runoff over the drainage area or 1.75" of runoff from the impervious area:

A. Interim Plan:

1. Temporary Pond 

Total Contributing Basin Area = 415,998 ft2 (9.55 ac) (from Table 2)

a) One Inch of runoff over the drainage basin:

Required Treatment Volume = 415,998 ft 2 x (1/12) ft = 34,667 ft3

b) 1.75 inches of runoff from the impervious area:

Impervious Area: 415,998 ft2

Required Treatment Volume = 415,998 ft 2 x (1.75/12) ft = 60,666 ft3

Treatment Volume of 60,666 ft3 dominates
(985,762 ft^3 provided at elev 82)

Volume Infiltrated in 72 Hours = 359,278 ft^3
(see Appendix C)

2. Interim Pond 10: 

Total Contributing Basin Area = 365,904 ft2 (8.40 ac) (from Table 2)

a) One Inch of runoff over the drainage basin:

Required Treatment Volume = 365,904 ft 2 x (1/12) ft = 30,492 ft3

b) 1.75 inches of runoff from the impervious area:

Impervious Area: 365,904 ft2

Required Treatment Volume = 365,904 ft 2 x (1.75/12) ft = 53,361 ft3

Treatment Volume of 53,361 ft3 dominates
(132,640 ft^3 provided at elev 90.5)

Volume Infiltrated in 72 Hours = 175,961 ft^3
(see Appendix C)
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3. Interim Pond 11: 

Total Contributing Basin Area = 110,642 ft2 (2.54 ac) (from Table 2)

a) One Inch of runoff over the drainage basin:

Required Treatment Volume = 110,642 ft 2 x (1/12) ft = 9,220 ft3

b) 1.75 inches of runoff from the impervious area:

Impervious Area: 110,642 ft2

Required Treatment Volume = 110,642 ft 2 x (1.75/12) ft = 16,135 ft3

Treatment Volume of 16,135 ft3 dominates
(224,334 ft^3 provided at elev 92)

Volume Infiltrated in 72 Hours = 196,358 ft^3
(see Appendix C)

4. Interim Pond 12: 

Total Contributing Basin Area = 294,030 ft2 (6.75 ac) (from Table 2)

a) One Inch of runoff over the drainage basin:

Required Treatment Volume = 294,030 ft 2 x (1/12) ft = 24,502 ft3

b) 1.75 inches of runoff from the impervious area:

Impervious Area: 294,030 ft2

Required Treatment Volume = 294,030 ft 2 x (1.75/12) ft = 42,879 ft3

Treatment Volume of 42,879 ft3 dominates
(290,545 ft^3 provided at elev 79)

Volume Infiltrated in 72 Hours = 231,019 ft^3
(see Appendix C)

B. Buildout Plan:

1. Pond 1 

Total Contributing Basin Area = 572,378 ft2 (13.14 ac) (from Table 2)

a) One Inch of runoff over the drainage basin:

Required Treatment Volume = 572,378 ft 2 x (1/12) ft = 47,698 ft3

b) 1.75 inches of runoff from the impervious area:

Impervious Area: 572,378 ft2

Required Treatment Volume = 572,378 ft 2 x (1.75/12) ft = 83,472 ft3
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Treatment Volume of 83,472 ft3 dominates
(588,060 ft^3 provided at elev 94)

Volume Infiltrated in 72 Hours = 402,001 ft^3
(see Appendix C)

2. Pond 2 

Total Contributing Basin Area = 828,076 ft2 (19.01 ac) (from Table 2)

a) One Inch of runoff over the drainage basin:

Required Treatment Volume = 828,076 ft 2 x (1/12) ft = 69,006 ft3

b) 1.75 inches of runoff from the impervious area:

Impervious Area: 828,076 ft2

Required Treatment Volume = 828,076 ft 2 x (1.75/12) ft = 120,761 ft3

Treatment Volume of 120,761 ft3 dominates
(1,723,669 ft^3 provided at elev 84)

Volume Infiltrated in 72 Hours = 663,763 ft^3
(see Appendix C)

3. Pond 3 

Total Contributing Basin Area = 364,597 ft2 (8.37 ac) (from Table 2)

a) One Inch of runoff over the drainage basin:

Required Treatment Volume = 364,597 ft 2 x (1/12) ft = 30,383 ft3

b) 1.75 inches of runoff from the impervious area:

Impervious Area: 364,597 ft2

Required Treatment Volume = 364,597 ft 2 x (1.75/12) ft = 53,170 ft3

Treatment Volume of 53,170 ft3 dominates
(1,140,836 ft^3 provided at elev 102)

Volume Infiltrated in 72 Hours = 246,165 ft^3
(see Appendix C)

4. Pond 4 

Total Contributing Basin Area = 331,056 ft2 (7.60 ac) (from Table 2)

a) One Inch of runoff over the drainage basin:

Required Treatment Volume = 331,056 ft 2 x (1/12) ft = 27,588 ft3

GNV/2011/102141A/1/12/2011



b) 1.75 inches of runoff from the impervious area:

Impervious Area: 331,056 ft2

Required Treatment Volume = 331,056 ft 2 x (1.75/12) ft = 48,279 ft3

Treatment Volume of 48,279 ft3 dominates
(170,842 ft^3 provided at elev 93.8)

Volume Infiltrated in 72 Hours = 224,145 ft^3
(see Appendix C)

5. Pond 5 

Total Contributing Basin Area = 866,408 ft2 (19.89 ac) (from Table 2)

a) One Inch of runoff over the drainage basin:

Required Treatment Volume = 866,408 ft 2 x (1/12) ft = 72,200 ft3

b) 1.75 inches of runoff from the impervious area:

Impervious Area: 866,408 ft2

Required Treatment Volume = 866,408 ft 2 x (1.75/12) ft = 126,351 ft3

Treatment Volume of 126,351 ft3 dominates
(703,930 ft^3 provided at elev 87)

Volume Infiltrated in 72 Hours = 760,076 ft^3
(see Appendix C)

6. Pond 6 

Total Contributing Basin Area = 117,612 ft2 (2.70 ac) (from Table 2)

a) One Inch of runoff over the drainage basin:

Required Treatment Volume = 117,612 ft 2 x (1/12) ft = 9,801 ft3

b) 1.75 inches of runoff from the impervious area:

Impervious Area: 117,612 ft2

Required Treatment Volume = 117,612 ft 2 x (1.75/12) ft = 17,152 ft3

Treatment Volume of 17,152 ft3 dominates
(101,159 ft^3 provided at elev 94)

Volume Infiltrated in 72 Hours = 101,576 ft^3
(see Appendix C)
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7. Pond 7 

Total Contributing Basin Area = 459,558 ft2 (10.55 ac) (from Table 2)

a) One Inch of runoff over the drainage basin:

Required Treatment Volume = 459,588 ft 2 x (1/12) ft = 38,296 ft3

b) 1.75 inches of runoff from the impervious area:

Impervious Area: 449,588 ft2

Required Treatment Volume = 459,588 ft 2 x (1.75/12) ft = 67,019 ft3

Treatment Volume of 67,019 ft3 dominates
(607,226 ft^3 provided at elev 112)

Volume Infiltrated in 72 Hours = 396,898 ft^3
(see Appendix C)

8. Pond 8 

Total Contributing Basin Area = 270,943 ft2 (6.22 ac) (from Table 2)

a) One Inch of runoff over the drainage basin:

Required Treatment Volume = 270,943 ft 2 x (1/12) ft = 22,578 ft3

b) 1.75 inches of runoff from the impervious area:

Impervious Area: 270,943 ft2

Required Treatment Volume = 270,943 ft 2 x (1.75/12) ft = 39,512 ft3

Treatment Volume of 39,512 ft3 dominates
(275,734 ft^3 provided at elev 100)

Volume Infiltrated in 72 Hours = 234,001 ft^3
(see Appendix C)

9. Pond 9 

Total Contributing Basin Area = 485,258 ft2 (11.14 ac) (from Table 2)

a) One Inch of runoff over the drainage basin:

Required Treatment Volume = 485,258 ft 2 x (1/12) ft = 40,438 ft3

b) 1.75 inches of runoff from the impervious area:

Impervious Area: 485,258 ft2

Required Treatment Volume = 485,258 ft 2 x (1.75/12) ft = 70,767 ft3

Treatment Volume of 70,767 ft3 dominates
(842,015 ft^3 provided at elev 90)
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Volume Infiltrated in 72 Hours = 377,944 ft^3
(see Appendix C)

10. Pond 10 

Total Contributing Basin Area = 369,388 ft2 (8.48 ac) (from Table 2)

a) One Inch of runoff over the drainage basin:

Required Treatment Volume = 369,388 ft 2 x (1/12) ft = 30,782 ft3

b) 1.75 inches of runoff from the impervious area:

Impervious Area: 368,388 ft2

Required Treatment Volume = 369,388 ft 2 x (1.75/12) ft = 53,869 ft3

Treatment Volume of 53,869 ft3 dominates
(69,696 ft^3 provided at elev 87.5)

Volume Infiltrated in 72 Hours = 122,592 ft^3
(see Appendix C)

11. Pond 11 

Total Contributing Basin Area = 689,990 ft2 (15.84 ac) (from Table 2)

a) One Inch of runoff over the drainage basin:

Required Treatment Volume = 689,990 ft 2 x (1/12) ft = 57,499 ft3

b) 1.75 inches of runoff from the impervious area:

Impervious Area: 689,990 ft2

Required Treatment Volume = 689,990 ft 2 x (1.75/12) ft = 100,624 ft3

Treatment Volume of 100,624 ft3 dominates
(669,081 ft^3 provided at elev 91)

Volume Infiltrated in 72 Hours = 595,912 ft^3
(see Appendix C)

12. Pond 12 

Total Contributing Basin Area = 727,452 ft2 (16.70 ac) (from Table 2)

a) One Inch of runoff over the drainage basin:

Required Treatment Volume = 727,452 ft 2 x (1/12) ft = 60,621 ft3
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b) 1.75 inches of runoff from the impervious area:

Impervious Area: 727,452 ft2

Required Treatment Volume = 727,452 ft 2 x (1.75/12) ft = 106,087 ft3

Treatment Volume of 106,087 ft3 dominates
(558,875 ft^3 provided at elev 79)

Volume Infiltrated in 72 Hours = 465,401 ft^3
(see Appendix C)
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Table 4.  Summary of PONDS Modeling Results

I. Summary of PONDS Modeling Results:

A)  Interim PONDS Modeling Results:

100 / 24 Temp Pond 9.55 74.5 82 48
100 / 24 Int. Pond 10 8.4 90.9 92 21
100 / 24 Int. Pond 11 2.54 90.2 92 35
100 / 24 Int. Pond 12 6.75 75.9 79 73

B) Buildout PONDS Modeling Results:

100 / 24 Pond 1 13.14 89.8 94 288

100 / 24 Pond 2 19.01 74.5 84 288

100 / 24 Pond 3 8.37 91.9/94.6 102 360*

100 / 24 Pond 4 7.6 94 95 54

100 / 24 Pond 5 19.89 85.9 87 103

100 / 24 Pond 6 2.7 92.2 94 28

100 / 24 Pond 7 10.55 107.4 112 96

100 / 24 Pond 8 6.22 97 100 48

100 / 24 Pond 9 11.14 85.7/87.8 90 360*

100 / 24 Pond 10 8.48 88 92 183
100 / 24 Pond 11 15.84 88 91 192
100 / 24 Pond 12 16.7 77.5 79 264

* - Note:  Ponds 3 and 9 do not completely drawdown after 360 hrs.  A

second 100 - Yr / 24 Hr Storm is routed after 14 days.

Completely 
Evacuate 
(hrs after 

storm)

Event 
(yrs/hrs) Pond ID

Total 
Contributing 
Basin Area 

(ac)
Peak Stage 

(ft)

Top of 
Pond 

Stage (ft)

Time to 
Completely 
Evacuate 
(hrs after 

storm)

Event 
(yrs/hrs) Pond ID

Total 
Contributing 
Basin Area 

(ac)
Peak Stage 

(ft)

Top of 
Pond 

Stage (ft)
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SECTION A-A

TYPICAL SIDE BERM SECTION
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E
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DOWNCOMER TABLE

PIPE ID

DIA. (in.) LENGTH (ft.)
UP INV.

DN INV.

POND 1

DC1-1A 24
151 140.9 95.0

DC1-1B 30 9 95.0 88.0

DC1-2A 24 172 142.7 124.6

DC1-2B 24 87 124.6 105.2

DC1-2C 24 13 105.2 105.0

POND 2

DC2-1 18 162 135.9 82.7

DC2-2A 24 148 145.9 99.0

DC2-2B 30 37 99.0 85.0

DC2-2C 30 115 85.0 84.3

DC2-2D 30 57 84.3 83.8

DC2-2E 30 79 83.8 70.0

POND 3

DC3-1A 18 148 144.9 98.0

DC3-1B 24 105 97.0 90.0

DC3-2A 18 30 113.6 104.2

DC3-2B 18 13 104.2 104.0

POND 4

DC4-1 18 113 137.4 104.0

DC4-2A
18

127 142.7
103.0

DC4-2B 24 19 103.0 95.5

DC4-2C
24

70 95.0 86.0

POND 5

DC5-4 18 75 87.5 76.0

DC5-1A 24 147 143.5 97.0

DC5-1B 24 33 97.0 86.5

DC5-1C 30 72 85.5 75.0

DC5-2A 24 147 143.4 97.0

DC5-2B 30 37 97.0 82.0

DC5-2C 30 76 81.5 72.0

DC5-3 18 57 81.5 75.0

POND 6

DC6-1 18 62 92.0 85.0

POND 7

DC7-1A 24 121 143.0 104.0

DC7-1B 30 26 103.0 102.5

DC7-1C 30 61 102.5 102.0

DC7-2 18 179 143.4 102.0

DC7-3A
18 30 106.0 104.0

DC7-3B 18 39 104.0 102.0

DOWNCOMER TABLE

PIPE ID

DIA. (in.) LENGTH (ft.)
UP INV.

DN INV.

POND 8

DC8-1A
18 146

142.1
96.0

DC8-1B 24 52 95.5 92.0

POND 9

DC9-1A 18 79 115.0 85.5

DC9-1B 18 63 85.0 78.0

DC9-2A 24 139 143.4 100.0

DC9-2B 24 47 100.0 83.0

DC9-2C 30 57 82.0 78.0

POND 10

DC10-1A 24 148 143.3 95.5

DC10-1B 30 74 95.0 85.0

DC10-2 18 64 89.5 82.0

POND 11

DC11-1A 30 123 143.3 105.0

DC11-1B 36 50 105.0 86.0

DC11-1C 36 63 85.5 75.0

DC11-2 18 56 84.0 80.0

POND 12

DC12-1A 18 240 147.6 91.6

DC12-1B
18 13 91.6 91.4

DC12-2A 24 184 145.8 99.0

DC12-2B
24

65 99.0 79.5

DC12-2C 30 32 78.5 76.0

DC12-2D 30 61 76.0 70.0

DC12-3A 18 116 114.0 72.0

DC12-3B 24 48 71.0 70.0

DC12-4A 18 172 152.8 99.0

DC12-4B 18 51 99.0 80.0

DC12-4C 24 73 79.0 70.0
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Figure E-1

NRCS Soils Map

Vista Landfill

NRCS SOIL TYPES

SOIL ID DESCRIPTION

4

CANDLER FINE SAND (0 TO 5% SLOPES)

5
CANDLER FINE SAND (5 TO 12% SLOPES)

6 CANDLER-APOPKA FINE SAND

46 TAVARES FINE SAND

47 TAVARES-MILLHOPPER FINE SAND
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Figure E-3

Pre-Developed FLUCCS Code Map

Vista Landfill

FLUCCS CODES

ID DESCRIPTION

166 HOLDING PONDS

194
OPEN DISTURBED LAND

441 CONIFEROUS PLANTATION
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Figure E-4

FEMA FIRM Map

Vista Landfill
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Figure E-5

Post-Developed FLUCCS Code Map

Vista Landfill

FLUCCS CODES

ID DESCRIPTION ACRES
% COVERAGE

166 HOLDING PONDS 36.5 24%

194 OPEN DISTURBED LAND 11.0 8%

835 SOLID WASTE 103.1 68%

TOTAL 150.6 100%
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TYPICAL INLINE LATERAL DETAIL

TYPICAL TOP BERM INLET DETAIL

AA
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SECTION A-A

TYPICAL SIDE BERM SECTION

A
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N
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T

E
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E
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DOWNCOMER TABLE

PIPE ID
DIA. (in.) LENGTH (ft.)

UP INV. DN INV.

POND 1

DC1-1A 24 151 140.9 95.0

DC1-1B 30 9 95.0 88.0

DC1-2A 24 172 142.7 124.6

DC1-2B 24 87 124.6 105.2

DC1-2C 24 13 105.2 105.0

POND 2

DC2-1 18 162 135.9 82.7

DC2-2A 24 148 145.9 99.0

DC2-2B 30 37 99.0 85.0

DC2-2C 30 115 85.0 84.3

DC2-2D 30 57 84.3 83.8

DC2-2E 30 79 83.8 70.0

POND 3

DC3-1A 18 148 144.9 98.0

DC3-1B 24 105 97.0 90.0

DC3-2A 18
30 113.6

104.2

DC3-2B 18 13 104.2 104.0

POND 4

DC4-1
18 113 137.4 104.0

DC4-2A 18 127 142.7 103.0

DC4-2B 24 19 103.0 95.5

DC4-2C 24
70 95.0 86.0

POND 5

DC5-4 18 75 87.5 76.0

DC5-1A 24 147
143.5 97.0

DC5-1B 24 33 97.0 86.5

DC5-1C 30 72 85.5 75.0

DC5-2A 24 147
143.4 97.0

DC5-2B 30 37 97.0 82.0

DC5-2C 30 76 81.5 72.0

DC5-3
18 57 81.5 75.0

POND 6

DC6-1 18 62 92.0 85.0

POND 7

DC7-1A 24 121 143.0 104.0

DC7-1B 30 26 103.0 102.5

DC7-1C
30 61 102.5 102.0

DC7-2 18 179 143.4 102.0

DC7-3A 18 30 106.0 104.0

DC7-3B
18 39 104.0 102.0

DOWNCOMER TABLE

PIPE ID
DIA. (in.) LENGTH (ft.)

UP INV. DN INV.

POND 8

DC8-1A 18 146 142.1 96.0

DC8-1B 24 52 95.5 92.0

POND 9

DC9-1A 18 79 115.0 85.5

DC9-1B 18 63 85.0 78.0

DC9-2A 24 139 143.4 100.0

DC9-2B 24 47 100.0 83.0

DC9-2C 30 57 82.0 78.0

POND 10

DC10-1A 24 148 143.3 95.5

DC10-1B 30 74 95.0 85.0

DC10-2 18 64 89.5 82.0

POND 11

DC11-1A 30 123 143.3 105.0

DC11-1B 36 50 105.0 86.0

DC11-1C
36 63

85.5 75.0

DC11-2 18 56 84.0 80.0

POND 12

DC12-1A
18 240 147.6 91.6

DC12-1B 18 13 91.6 91.4

DC12-2A 24 184 145.8 99.0

DC12-2B 24
65 99.0 79.5

DC12-2C 30 32 78.5 76.0

DC12-2D 30 61 76.0 70.0

DC12-3A
18 116 114.0 72.0

DC12-3B 24 48 71.0 70.0

DC12-4A 18 172 152.8 99.0

DC12-4B
18 51 99.0 80.0

DC12-4C 24 73 79.0 70.0
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DEVO SEEREERAM, PH.D., P.E.
CONSULTING GEOTECHNICAL ENGINEER

FLORIDA REGISTRATION NO.  48303
Geotechnical Engineering  •  Ground Water Modeling  •  Software Development •  Subcontract Drilling

5500 Alhambra Drive  � Orlando, Florida 32808 � phone: 407-290-2371 � fax: 407-298-9011

e-mail: devo@devoeng.com www.devoeng.com

Date: June 30, 2010 

(revised August 6, 2010)

Devo’s Project No.  10-605.01  

To:

APPLIED TECHNOLOGY AND MANAGEMENT, INC.
5550 NW 111 Boulevard
Gainesville, FL 32653
phone: 386-418-6400; fax: 386-418-6401; email: Cschumacher@appliedtm.com

attention: Chris M. Schumacher, P.E. 

Re:
Recommended Aquifer Parameters For Stormwater Management System Design

Waste Management’s Vista Landfill (Class III) 

(f.k.a. Bishop & Buttrey Keene Road Landfill)

East Keene Road, Apopka, Florida

Dear Mr. Schumacher:

The attached report documents the results of our supplemental geotechnical field investigation, review of
previous and current data, our evaluation and assessment of updated SHWT estimates and other aquifer
parameters to be used in the ground infiltration analysis of the proposed stormwater management areas
at WM’s Vista Class III Landfill site located in Apopka, Florida.

Please do not hesitate to contact us if you have any questions regarding the contents of this report.

Devo Seereeram, Ph.D., P.E.
Florida Registration No. 48303
Date: August 6, 2010
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1.0 Background Information

The stormwater management system for the Waste Management’s Vista Class III Landfill on Keene Road
(Apopka, Orange County, Fl) is being re-permitted by Applied Technology & Management, Inc. The
proposed layout of the stormwater management system (i.e., perimeter ponds and swales) are shown in
Figure 1.1 (attached).

Devo Engineering was requested to provide geotechnical engineering supporting data for the stormwater
management areas.

2.0 Previously Issued Reports

In calendar years 2002 to 2005, Devo Engineering performed several water table and hydro-stratigraphic
evaluations of the landfill footprints formerly known as BD-3 and BD-4 (see Figure 1.1 for limits of BD-2,
BD-3, and BD-4). 

These studies were multi-purpose and were used for setting the landfill base grades to provide adequate
separation from the seasonal high water table, assessing the rise in onsite water table from adjacent
offsite artificial recharge facilities. In addition, we also provided infiltration parameters for the stormwater
management swales around the BD-3 and BD-4 phases. A list of the previously issued reports is in
chronological order below:

BD3 Footprint (see limits of BD3 in Figure 1.1)

â October 21, 2002. Estimate Of Seasonal High Groundwater Elevation, Bishop & Buttrey Class III

Landfill Expansion (BD3 Site), Keene Road & McQueen Road, Orange County, Florida

ã April 21, 2003. Supplement #1 to Report Dated October 21, 2002. Additional Hydrogeologic Data

& Responses to Selected Comments of Orange County EPD RAI dated Dec 27, 2002. Buttrey

Development Three L.L.C. Class III Landfill Expansion (BD3 Site) Keene Road & McQueen Road,

City of Apopka, Florida

ä June 13, 2003. Supplement #2 to Report Dated October 21, 2002. Additional Hydrogeologic Data,

Buttrey Development Three L.L.C. Class III Landfill Expansion (BD3 Site). Keene Road & McQueen

Road, City of Apopka, Florida

BD4 Footprint (see limits of BD4 in Figure 1.1)

å July 1, 2003. Preliminary Seasonal High Water Table Estimates, Buttrey Development Four L.L.C.

Class III Landfill Expansion (BD4 Site), Keene Road & McQueen Road, City of Apopka, Florida

æ October 17, 2003. Seasonal High Water Table Estimates, Buttrey Development Four L.L.C. Class

III Landfill Expansion (BD4 Site), Keene Road & McQueen Road, City of Apopka, Florida.

ç February 6, 2004. Potential Water Table Impact of Lake Cora Lee Wetland Treatment On Buttrey

Development Four L.L.C. Class III Landfill Expansion (BD4 Site). Keene Road & McQueen Road,

City of Apopka, Florida

Devo Seereeram, Ph.D., P.E.
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è February 10, 2004. Water Table Estimates & Proposed Base Grade Elevations, Buttrey

Development Four L.L.C. Class III Landfill Expansion (BD4 Site), Keene Road & McQueen Road,

City of Apopka, Florida

é February 3, 2005. Potential Water Table Impact of Lake Cora Lee Wetland Treatment On Buttrey

Development Four L.L.C. Class III Landfill Expansion (BD4 Site). Keene Road & McQueen Road,

City of Apopka, Florida

BD3 & BD4 Combined Footprint

ê February 22, 2005. Estimate of Aquifer Parameters for Swale Recovery Analysis. Bishop and

Buttrey, Keene Road Landfill, City of Apopka, Florida. It is our understanding that some of these

parameters were modified by the drainage engineer to account for mounding from the adjacent

Lake Cora Lee project.

3.0 Existing Dry Retention Ponds on North

There are three (3) existing dry ponds on the north side of the property (north of the BD-2 landfill
footprint) and these ponds are labeled Pond 1, Pond 2, and Pond 3 in Figure 1.1. These ponds are also
to be re-permitted in addition to the ponds labeled Ponds 4 through 12.

Key data on the northern ponds are as follows:

Table 1.  Key Pond Parameters

Pond No. Area (ac) Top elevation (ft) Bottom elevation (ft)

POND 1 6.1 94 70

POND 2 7.6 84 70

POND 3 7.3 102 90

These ponds have been constructed since 2006-2007 (based on review of historical aerials) and appear
to be functioning effectively as dry bottom ponds based on our recent site inspection.

Devo Seereeram, Ph.D., P.E.
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4.0 Objectives

The objectives of this investigation will be to provide the following aquifer parameters for each stormwater
management area shown in Figure 1.1:

) Seasonal high groundwater elevations
) Base of aquifer
) Horizontal saturated hydraulic conductivity
) Fillable porosity
) Unsaturated vertical infiltration rate

5.0 Supplemental Geotechnical Field Work

The follow supplemental scope of field testing was undertaken for this assessment:

1. Four (4) Double Ring Infiltrometer (DRI) tests in Ponds 1, 2, and 3 (the existing ponds
along Keene Road). These test locations are labeled DRI-1, DRI-2A, DRI-2B, and DRI-3,
as shown in Figure 1.1.

2. Four (4) hand auger borings within the existing pond bottoms. These boring locations are
labeled HA-1 through HA-4 in Figure 1.1. Borings HA-1 to HA-3 were drilled to 10 ft
depth while boring HA-4 was drilled to 7 ft depth.

3. Visual and tactile examination of soil samples.

4. Measurement of the water table in accessible piezometers within the site.

6.0 Soil and Water Table Conditions

6.1 Presentation of Data

Borings and DRI test locations are shown in Figure 1.1 (attached).

Soil profiles for the four (4) hand auger borings drilled with the pond bottoms are presented in Figure 2.1.
Water table measurements are annotated adjacent to the soil profiles in Figure 2.1.

Figure 1.1 shows contours of the seasonal high water table altitude (in ft NGVD) developed from our
previous studies of the site (see Section 2 for list of reports).

Devo Seereeram, Ph.D., P.E.
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6.2 Soil Stratigraphy - Ponds 1, 2, and 3

Pond 1  [Boring HA-1, Figure 2.1] 

The soil boring drilled in Pond 1 (HA-1) disclosed a very thin (0.2 ft thick) surficial layer of silty material
(dried slush) underlain by free-draining fine sands through to the termination of the boring at 10 ft depth.

Pond 2  [Borings HA-2 & HA-3, Figure 2.1] 

The soil borings drilled in Pond 2 (HA-2 & HA-3) both disclosed layers of fine sands from the ground
surface through to the termination of the borings at 10 ft depth.

Pond 3  [Boring HA-4, Figure 2.1] 

The soil boring drilled in Pond 3, HA-4, disclosed a 2 ft thick surficial layer of fine sand with clay lumps,
underlain by a 1 ft layers of clayey fine sand and fine sand with clay lumps to 4 ft depth. From 4 ft depth
the boring disclosed layers of fine sands through to the termination of the boring at 7 ft depth.

6.3 Soil Infiltration Rate

Double ring infiltrometer tests performed within the pond bottoms disclosed values of 15.3 ft/day to
76.5 ft day and these results are shown in Table 2. The values obtained were generally with typical range
for the types of sandy soils with deep water table. Detailed DRI test results are included in Attachment #1.

Table 2.  Summary of DRI Test Results

Pond No. DRI Test No. Soil type(s) 
Permeability

(ft/day)

POND 1/DA-1A DRI-1 Fine sands 50.2

POND 2/DA-2A
DRI-2 Fine sands 76.5

DRI-3 Fine sands 60.0

POND 3/DA-3A DRI-4 Clayey fine sand and fine sand 15.3

6.4 Water Table

The ground water table was not encountered in three (3) of the four (4) borings drilled in this
investigation and these borings were drilled to 10 ft depth. A seasonal high water table contour map of
the site is presented in Figure 1.1 and this was developed based on our previous studies.

Devo Seereeram, Ph.D., P.E.
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7.0 Assessment and Recommendations

Based on the data collected as part of this evaluation and the previously collected data, the aquifer
parameters in Table 3 are recommended for each of the stormwater management areas. Note that the
unsaturated vertical infiltration rate values in this table already include a safety factor of over 2 and do
not need to be factored downward when used in the computer model.

Table 3.  Recommended Aquifer Parameters for Analysis of Stormwater Management Areas

Pond

Number

Elevations (ft NGVD)
Unsaturated

Infiltration

Rate
(includes FS = 2)

(ft/day)

Horizontal

Saturated

Hydraulic

Conductivity

(ft/day)

Fillable

Porosity

(%)

Pond

Top of

Bank

Pond

Bottom

Seasonal

High

Water

Table

Base of

Aquifer

1 94 70 60 59 5 15 20

2 84 70 60 59 5 15 20

3 102 90 85 84 5 15 20

4 95 82 60 59 5 15 20

5 87 72 60 59 5 15 20

6 95 85 67 66 5 15 20

7 112 102 85 84 5 15 20

8 100 92 77 76 5 15 20

9 90 78 74 69 5 15 20

10 92 82 79 74 5 15 20

11 91 80 60 59 5 15 20

12 78 70 62 61 5 15 20

Notes:

1. The unsaturated vertical infiltration rate vlaues in this table already incorporate a safety factor of over 2.

2. The seasonal high water table values for Ponds 9 and 10 are each raised 4 ft due to potential mounding from artificial

recharge from the adjacent Lake Cora Lee wetland treatment project.

The weighted horizontal hydraulic conductivity calculations were presented previously in our February
2005 report. A conservative value of the unsaturated infiltration rate is recommended (5 ft/day versus
measured values in the range 15 to 76 ft/day.

Devo Seereeram, Ph.D., P.E.
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sand

Brown fine sand with clay
lumps

Brown fine sand

Very light brown fine sand



ATTACHMENT #1
DRI TEST RESULTS



Vista landfill
Test Date: 5/17/2010

 DRI-2A

Ring Dimension

Diameter of inner ring.......................... 0.94 ft,     or 28.65 cm
Diameter of outer ring................... 1.97 ft,     or 60.05 cm

Area Within Inner Ring......................... 641.30 sq. cm.

Stabilized infiltration rate............. 11.00 ft/day

Elapsed Time Volume
Time Increment Increment      Infiltration Rate
(min) (min) (ml) (cm/hr) (in/day)

1 1 149.3 13.97 131.99
2 1 149.7 14.01 132.34
3 1 149.9 14.02 132.52
4 1 150.2 14.05 132.78
5 1 150.7 14.10 133.22
10 5 152 2.84 26.87
15 5 153.4 2.87 27.12
20 5 154.6 2.89 27.33
25 5 156 2.92 27.58
30 5 157.4 2.95 27.83
45 15 161.6 1.01 9.52
60 15 166.2 1.04 9.80
75 15 169.9 1.06 10.01
90 15 174 1.09 10.25

Increment from 1 mins to 90 mins
Diameter of inner ring.......................... 0.94 ft,     or 28.65 cm
Diameter of outer ring................... 1.97 ft,     or 60.05 cm

Area Within Inner Ring......................... 641.30 sq. cm.

Stabilized infiltration rate............. 76.53 ft/day

Elapsed Time Volume
Time Increment Increment      Infiltration Rate
(min) (min) (ft3) (cm/hr) (in/day)

1 90 93489.5 97.19 918.31
76.5255778



DRI-2B

Ring Dimension

Diameter of inner ring.......................... 0.94 ft,     or 28.65 cm
Diameter of outer ring................... 1.97 ft,     or 60.05 cm

Area Within Inner Ring......................... 641.30 sq. cm.

Stabilized infiltration rate............. 13.10 ft/day

Elapsed Time Volume
Time Increment Increment      Infiltration Rate
(min) (min) (ml) (cm/hr) (in/day)

1 1 177.8 16.63 157.18
2 1 178 16.65 157.36
3 1 178.1 16.66 157.45
4 1 178.3 16.68 157.62
5 1 178.5 16.70 157.80
10 5 179.7 3.36 31.77
15 5 180.8 3.38 31.97
20 5 181.5 3.40 32.09
25 5 182.3 3.41 32.23
30 5 183.2 3.43 32.39
45 15 187.1 1.17 11.03
60 15 189.7 1.18 11.18
75 15 193 1.20 11.37
90 15 196.2 1.22 11.56
105 15 200.4 1.25 11.81

Increment from 1 mins to 105 mins
Diameter of inner ring.......................... 0.94 ft,     or 28.65 cm
Diameter of outer ring................... 1.97 ft,     or 60.05 cm

Area Within Inner Ring......................... 641.30 sq. cm.

Stabilized infiltration rate............. 60.02 ft/day

Elapsed Time Volume
Time Increment Increment      Infiltration Rate
(min) (min) (ml) (cm/hr) (in/day)

1 105 85540 76.22 720.19
60.015888



DRI-1

Ring Dimension
Average for Entire Test Duration 120 mins
Diameter of inner ring.......................... 0.94 ft,     or 28.65 cm
Diameter of outer ring................... 1.97 ft,     or 60.05 cm

Area Within Inner Ring......................... 641.30 sq. cm.

Stabilized infiltration rate............. 9.67 ft/day

Elapsed Time Volume
Time Increment Increment      Infiltration Rate
(min) (min) (ml) (cm/hr) (in/day)

1 1 131.3 12.28 116.07
2 1 131.5 12.30 116.25
3 1 131.7 12.32 116.43
4 1 131.9 12.34 116.60
5 1 132.2 12.37 116.87
10 5 133.5 2.50 23.60
15 5 134.3 2.51 23.75
20 5 135.1 2.53 23.89
25 5 136.1 2.55 24.06
30 5 136.9 2.56 24.20
45 15 139.4 0.87 8.22
60 15 142.1 0.89 8.37

Increment from 1 mins to 60 mins
Diameter of inner ring.......................... 0.94 ft,     or 28.65 cm
Diameter of outer ring................... 1.97 ft,     or 60.05 cm

Area Within Inner Ring......................... 641.30 sq. cm.

Stabilized infiltration rate............. 50.19 ft/day

Elapsed Time Volume
Time Increment Increment      Infiltration Rate
(min) (min) (ml) (cm/hr) (in/day)

1 60 40880 63.75 602.32
50.1933204



DRI-3

Ring Dimension
Average for Entire Test Duration 90 mins
Diameter of inner ring.......................... 0.94 ft,     or 28.65 cm
Diameter of outer ring................... 1.97 ft,     or 60.05 cm

Area Within Inner Ring......................... 641.30 sq. cm.

Stabilized infiltration rate............. 8.97 ft/day

Elapsed Time Volume
Time Increment Increment      Infiltration Rate
(min) (min) (ml) (cm/hr) (in/day)

1 1 121.8 11.40 107.67
2 1 121.8 11.40 107.67
3 1 121.9 11.40 107.76
4 1 122.1 11.42 107.94
5 1 122.1 11.42 107.94
10 5 122.3 2.29 21.62
15 5 122.6 2.29 21.68
20 5 122.7 2.30 21.69
25 5 123 2.30 21.75
30 5 123.1 2.30 21.76
45 15 123.6 0.77 7.28
60 15 124.2 0.77 7.32
75 15 124.6 0.78 7.34
90 15 125.2 0.78 7.38
105 15 127.8 0.80 7.53
120 15 128.4 0.80 7.57

Increment from 60 mins to 75 mins
Diameter of inner ring.......................... 0.94 ft,     or 28.65 cm
Diameter of outer ring................... 1.97 ft,     or 60.05 cm

Area Within Inner Ring......................... 641.30 sq. cm.

Stabilized infiltration rate............. 15.34 ft/day

Elapsed Time Volume
Time Increment Increment      Infiltration Rate
(min) (min) (ml) (cm/hr) (in/day)

1 120 24981 19.48 184.03
15.3360976



Appendix C 
 

PONDS Computer Modeling Recovery Analysis 



































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































Appendix D 
 

ICPR Computer Modeling of Conveyance System  
Without Infiltration 

 





















ICPR Conveyance System Modeling 
Without Infiltration 

 
Buildout Results 
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