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1.0  SITE AND PROJECT DESCRIPTION  
 

The project sites are located along Lowndes Square and 
Apple Hill Hollow in Casselberry, Florida.  More specifically, 
the Lowndes Square project alignment includes an 
approximately 700-foot long portion of Lowndes Square 
starting approximately 170 feet north of the Lowndes Square 
and Marigold Road intersection and the Apple Hill Hollow 
project alignment includes an approximately 500-foot long 

portion of Apple Hill Hollow starting approximately 230 feet east of the Surrey Knolls intersection 
and proceeding north towards Carriage Hills Drive.  The existing roadways are 2-lane, residential 
streets with miami curb and gutter and concrete sidewalks on either side of the roadway.  In 
general, the existing pavement is in poor condition with significant surficial cracking.  Land use in 
the project vicinity predominantly consists of residential development.   
  
The approximate site vicinity is shown on an excerpt of the United States Geological Survey (USGS) 
Casselberry, Florida Quadrangle map on Figure 1 in the Appendix.  Based on a review of the USGS 
Quadrangle, the ground surface elevations along the project alignments range from approximately 
+58 to + 68 feet NGVD along Lowndes Square and +59 to +72 feet NGVD along Apple Hill Hollow.   
 

We understand the existing underdrains installed along these 
two residential streets may be failing based on observed 
pavement conditions and information provided by the City of 
Casselberry.  Proposed project improvements include the 
construction of a new underdrain system along the two 
project alignments to replace the existing systems.   

 
2.0  NRCS SOIL SURVEY  
 
The Natural Resources Conservation Service (NRCS) (formerly SCS) Soil Survey of Seminole County, 
Florida was reviewed for near-surface soil and groundwater information within the vicinity of the 
subject sites.  The NRCS Soil Survey map of the site vicinity is shown on Figure 1 in the Appendix. 
The NRCS soil near the project site is classified as Urban Land (Soil Unit No. 34).  Urban Land refers 
to areas where most of the ground surface is covered by asphalt, concrete, buildings and other 
impervious surfaces that modify surface/subsurface drainage and obscure or alter the soils so that 
their identification is not possible.   
 
 

The project sites…include an 
approximately 700-foot long 
portion of Lowndes Square… 
and…an approximately 500-foot 
long portion of Apple Hill 
Hollow… 

Proposed project improvements 
include the construction of a 
new underdrain system along 
the two project alignments… 
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The information obtained from the soil borings presented in this report should be considered a 
more current and accurate characterization of actual site soil and groundwater conditions. 
 
3.0  SUBSURFACE EXPLORATION  
 
In addition to consulting the sources of information previously discussed for regional and site-
specific soils data, GEC conducted a subsurface exploration to evaluate soil and groundwater 
conditions along the project alignments.  GEC explored subsurface conditions along the project 
alignments by performing 4 hand auger borings (AB-1 to AB-4) to a depth of 5 to 6 feet along the 
Apple Hill Hollow project alignment and 5 hand auger boring (AB-5 to AB-9) to a depth of 4 to 10 
feet along the Lowndes Square project alignment on approximate 150 foot intervals. 
 
The approximate locations of the borings performed for this study are shown on Figure 2 in the 
Appendix.  The boring locations were not surveyed, but established by taping distances from 
existing site features, therefore, they should be considered approximate.  Although the boring 
locations are given only approximately, the methods used to locate them are, in GEC’s opinion, 
sufficient to meet the intent of our study.  If greater accuracy is desired, a registered Professional 
Land Surveyor should be retained to survey the boring locations.  
 
3.1  Hand Auger Borings  
 
Our engineering technician performed standard barrel hand auger borings in general accordance 
with ASTM D-4700, by manually turning a 3-inch diameter, 6-inch long sampler into the soil until it 
was full.  He then retrieved the sampler and visually examined and classified the soil.  This 
procedure was repeated until the desired termination depth was achieved.  Our technician 
collected representative samples for further visual examination and classification in our laboratory. 
 
3.2  Groundwater Measurement  
 
A GEC engineering technician measured the depth to groundwater in the boreholes at the time of 
drilling and again after approximately 24 hours.  Once the 24-hour groundwater measurement was 
recorded, the boreholes were then backfilled with soil cuttings to prevailing ground surface. 
 
4.0  LABORATORY TESTING  
 
Selected soil samples retrieved from the borings were tested in accordance with Florida Standard 
Testing Methods (FM).  Florida Standard Testing Methods are adaptations of recognized standard 
methods, e.g., ASTM and AASHTO, which have been modified to accommodate Florida’s geological 
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conditions.  The GEC laboratory is reviewed annually by the Construction Materials Engineering 
Council, Inc. (CMEC) to verify compliance with FM.  Our laboratory testing program is summarized 
on the following table: 
 

Table 1 
Summary of Laboratory Testing Program 

 
Type of Test Number of Tests 

Percent Fines (FM 1 - T88) 5 
Atterberg Limits (FM 1 - T89/90) 1 
Natural Moisture Content (FM 1 - T265) 1 
Constant Head Permeability (FM 1 - T215) 4 

 
The individual results of our laboratory tests are shown adjacent to the soil profiles at the 
approximate depths from which the tested samples were obtained on the Boring Results sheet 
Figure 3 in the Appendix. 
 
4.1  Constant Head Laboratory Permeability Test Results  
 
Tabulated below are the laboratory permeability test results from soil samples obtained at boring 
locations AB-1, AB-3, AB-6 and AB-8. 
 

Table 2 
Summary of Laboratory Permeability Test Results  

 

Alignment 
Boring 

No. 

Test 
Depth 
(feet) 

Run 1 – Uncompacted Sample Run 2 – Compacted Sample 
*Geometric 

Mean of 
Horizontal 

Permeability 
Rates 

(ft/day) 

Moisture 
Content 

(%) 

Wet 
Density 

(pcf) 

Horizontal 
Permeability 

Rate 
(ft/day) 

Moisture 
Content 

(%) 

Wet 
Density 

(pcf) 

Horizontal 
Permeability 

Rate 
(ft/day) 

Apple Hill 
Hollow 

AB-1 4 - 6 25 100.9 0.1 21 112.7 0.07 0.1 

AB-3 0 - 5 27 102.1 26.8 19 114.9 3.2 9 

Lowndes 
Square 

AB-6 0 - 4 28 102.0 12.2 21 115.6 0.4 2 

AB-8 3.5 - 6 25 91.6 7.9 22 116.0 0.2 1 

*Geometric Mean =   
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The results of our laboratory permeability tests are shown adjacent to the soil profiles at the 
approximate depths from which the tested samples were obtained on the Boring Results sheet 
Figure 3 in the Appendix. 
 
5.0  DESCRIPTION OF SUBSURFACE CONDITIONS  
 
Detailed records of subsurface conditions encountered in our borings are shown on the Boring 
Results sheet in the Appendix.  The boring logs describe the soil layers using the American 
Association of State Highway and Transportation Officials (AASHTO) Soil Classification System (A-3, 
A-2-4, etc.) and ASTM soil descriptions (e.g. sand with silt).  We based our soil classifications and 
descriptions on visual examination and the laboratory test results shown adjacent to the boring 
profiles. 
 
The boring logs and related information included in this report are indicators of subsurface 
conditions only at the specific boring location at the time of our field exploration.   
 
Subsurface conditions, including groundwater levels, at other locations of the subject site may 
differ from conditions we encountered at the boring locations.  Moreover, conditions at the boring 
locations can change over time.  Groundwater levels fluctuate seasonally, and soil conditions can 
be altered by earthmoving operations. 
 
The depths and thicknesses of the subsurface strata indicated on the boring logs were interpolated 
between samples obtained at different depths in the borings.  The actual transition between soil 
layers may be different than indicated.  These stratification lines were used for our analytical 
purposes.  Earthwork quantity estimates based on the boring results will differ from the actual 
quantities measured in the field during construction. 
 
5.1  Boring Results  
 

In general, the auger borings (AB-1 to AB-4) performed along 
Apple Hill Hollow typically encountered fine sand to fine sand 
with silt (A-3) to the boring termination depth of 5 feet. 
However, at boring location AB-1 a layer of silty fine sand (A-2-
4) was encountered from 4 to 6 feet.   
 

…borings (AB-1 to AB-4) 
performed along Apple Hill 
Hollow typically encountered 
fine sand to fine sand with silt 
(A-3)… 



 
GEC Project No. 3650G 5 Report of Geotechnical Engineering Investigation 
  Lowndes Square and Apple Hill Hollow 
  Underdrain Replacement 

Borings (AB-5 to AB-9) performed along Lowndes Square 
typically encountered fine sand to fine sand with silt (A-3) to 
depths ranging from 2 to 5 feet below the ground surface.  At 
boring locations AB-5, AB-6, and AB-8 a layer of silty fine sand 
(A-2-4) was encountered at depths ranging from 3.5 to 10 feet 
below the ground surface. In addition, a clayey fine sand layer 
(A-2-6) was encountered at boring location AB-5 from 3 to 4.5 
feet. 

 
Please refer to the Boring Results sheet (Figure 3) in the Appendix for specific subsurface profiles 
at the boring locations. 
 
5.2  Groundwater Levels  
 
Groundwater levels were measured at least 24 hours after completion of the borings.  
Groundwater levels were encountered at depths ranging from 2.1 to 3.1 feet below the existing 
ground surface.  However, at boring location AB-2, performed on the topographically low portion 
of Apple Hill Hollow, the groundwater table was encountered at a depth of 0.7 feet. 
 
Groundwater levels can vary seasonally and with changes in subsurface conditions between boring 
locations.  Alterations in surface and/or subsurface drainage brought about by site development 
can also affect groundwater levels.  Therefore, groundwater depths measured at different times or 
at different locations on the site can be expected to vary from those measured by GEC during this 
investigation. 
 
For purposes of this report, estimated seasonal high groundwater levels are defined as 
groundwater levels that are anticipated at the end of the wet season during a “normal rainfall” 
year under pre-development site conditions.  We define a “normal rainfall” year as a year in which 
rainfall quantity and distribution were at or near historical averages. 
 

GEC estimated seasonal high groundwater levels for each boring 
location. The estimated seasonal high groundwater level 
typically ranges from 1.5 to 2.5 feet below the existing surface. 
However, the seasonal high water table at boring location AB-2 
is estimated at the existing ground surface.  Encountered and 

estimated seasonal high groundwater levels at the boring locations are presented on the Boring 
Results sheet (Figure 3) in the Appendix.    
 

Borings (AB-5 to AB-9) 
performed along Lowndes 
Square typically encountered 
fine sand to fine sand with silt 
(A-3)…and…a layer of silty fine 
sand (A-2-4)… 

The estimated seasonal high 
groundwater level typically 
ranges from 1.5 to 2.5 feet 
below the ground surface. 
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6.0  ANALYSIS AND DESIGN RECOMMENDATIONS  
 
The analyses and recommendations contained in this report are based in part on the data obtained 
from a limited number of soil samples and groundwater measurements obtained from widely-
spaced borings.  The sampling methods used indicate subsurface conditions only at the specific 
boring locations where samples were obtained, only at the time they were obtained, and only to 
the depths penetrated.  Borings cannot be relied upon to accurately reflect the variations that 
usually exist between boring locations and these variations may not become evident until 
construction.  If variations from the subsurface conditions described in this report do become 
evident during construction or if the project characteristics described in this report change, GEC 
should be retained to reevaluate this report's conclusions and recommendations and modify the 
recommendations included in this report, if needed, in light of such changes.  We also recommend 
that GEC be allowed to review the construction plans prior to bidding so that we can verify that 
our recommendations were properly interpreted. 
 
6.1  Roadway Underdrains  
 

Roadway underdrains are typically recommended along 
roadway alignments where the estimated seasonal high 
groundwater levels are within one foot of the bottom of the 
base elevation.  Based on our review of project topographic 
survey data and our boring results, there generally appears to 
be 1-foot or less of vertical separation between the estimated 

seasonal high groundwater levels at our boring locations and the existing pavement base.  
Therefore, it is recommended that roadway underdrains be installed along both project alignments 
of Lowndes Square and Apple Hill Hollow. 
 

Roadway underdrains should be installed to protect the 
pavement section from groundwater inundation.  GEC used the 
Ellipse Equation to calculate the groundwater drawdown level 
below the existing base.  Based on the results of our 
calculations, GEC recommends a FDOT Type 1, 6-inch underdrain 
be installed on both sides of the roadway along the two project 
alignments.  Roadway underdrains should be placed at least 24 
inches below the bottom of the base at the edge of the existing 

pavement.  This design will allow the separation between the bottom of the base and the wet 
season water table to be at least 1-foot for the entire width of the pavement.  The underdrain 
should be installed in accordance with FDOT Standard Indices 286 and 500.  

...it is recommended that 
roadway underdrains be 
installed along both project 
alignments of Lowndes 
Square and Apple Hill Hollow. 

GEC recommends a FDOT 
Type 1, 6-inch underdrain be 
installed on both sides of the 
roadway… placed at least 24 
inches below the bottom of 
the base at the edge of the 
existing pavement. 
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7.0  USE OF THIS REPORT  
 
GEC has prepared this report for the exclusive use of our client, Singhofen & Associates, Inc., and 
the City of Casselberry, and for specific application to our client’s project.  GEC will not be held 
responsible for any third party’s interpretation or use of this reports subsurface data or 
engineering analysis without our written authorization. 
 
The sole purpose of the borings performed by GEC at this site was to obtain indications of 
subsurface conditions as part of a geotechnical exploration program.  GEC has not evaluated the 
site for the potential presence of contaminated soil or groundwater, nor have we subjected any 
soil samples to analysis for contaminants. 
 
GEC has strived to provide the services described in this report in a manner consistent with that 
level of care and skill ordinarily exercised by members of our profession currently practicing in 
Central Florida.  No other representation is made or implied in this document. 
 
The conclusions or recommendations of this report should be disregarded if the nature, design, or 
location of the facilities is changed.  If such changes are contemplated, GEC should be retained to 
review the new plans to assess the applicability of this report in light of proposed changes.
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October 16, 2015 
 
Singhofen & Associates 
11723 Orpington Street, Suite 100 
Orlandom Florida 32817 
 
Attention: Mr. Robert Gaylord, P.E. 
 
cc:  Mr. Brett Witte, P.E.  
 
Subject: Report of Geotechnical Engineering Investigation 

CITY OF CASSELBERRY STORM DRAIN REHABILITATION 
Seminole County, Florida 
GEC Project No. 3738G 

 
Dear Mr. Gaylord: 
 
Geotechnical and Environmental Consultants, Inc. (GEC) is pleased to present this Report of 
Geotechnical Engineering Investigation for the above-referenced project.  This study was 
performed in general accordance with our Proposal No. 8225G dated February 27, 2015.  The 
purpose of this investigation will be to explore soil and groundwater conditions along the 
existing drainage elements and to use the information obtained to provide geotechnical 
engineering recommendations for design and construction of the proposed drainage 
improvements.  This report describes our exploration procedures, exhibits the data obtained 
and presents our conclusions and recommendations regarding the geotechnical engineering 
aspects of the project. 
 
GEC appreciates the opportunity to be of service to you on this project and trusts that the 
information contained herein is sufficient for your current needs.  Should you have any 
questions concerning the contents of this report, or if we may be of further assistance, please 
contact us. 
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1.0  SITE AND PROJECT DESCRIPTION         

 

This project includes eight (8) project sites located within the City of Casselberry, Florida.  Land use 

at the project sites predominately consists of residential developments and associated roadways.  

The approximate site vicinities are shown on the Site Location Plan on Figure 3 in the Appendix.     

Based on our field reconnaissance, the project sites are characterized as described below: 

 

 Site C (Quintuplet Drive): Site C is located approximately 695 feet west of Lake Drive on 

the north side of Quintuplet Drive.  The existing 500 lineal feet of 24-inch Corrugated Metal 

Pipe (CMP) currently lies between two residential lots and discharges into Lake Marie. 

 Site J (Cross Street): Site J is an existing ditch crossing located approximately 150 feet west 

of north Winter Park Drive on both sides of Cross Street just before the City of Casselberry 

Water Reclamation Facility.  The existing culvert is approximately 6 feet in width and the 

ditch is approximately 4.5 feet in depth and 8 feet in width.  Erosion was observed on the 

southwest side of the culvert crossing at the top of the ditch in between the pavement and 

top of berm.  Please refer to Site Recon Photos 1 and 2 in the Appendix. 

 Site K (Queen’s Mirror Circle): Site K is an existing canal crossing and is located along South 

Lake Triplet Drive and Queen’s Mirror Circle.  The canal connects Queens Mirror Lake and 

Triplet Lake.  The south bank of the ditch on the west side of Queens Mirror Circle is 

retained by a steel sheet pile wall, however, moderate erosion was observed behind the 

retaining wall (Site Recon Photos 3 and 4).  Side slopes on the northern ditch bank are 

relatively steep on both sides of Queen’s Mirror Circle but are heavily vegetated.  The 

southern ditch bank on the east side of Queen’s Mirror Circle is grassed with an 

approximate side slope of 1V:1.5H.  One area of washout was observed on the southern 

ditch bank.  Rubble rip-rap is present beneath the Queen’s Mirror Circle ditch crossing. 

 Site L (Woodstream Lane): Site L includes Woodstream Lane, an approximately 500 foot 

long, 2-lane urban section roadway. At the time of GEC’s site recon the pavement 

appeared to be recently repaved (Site Recon Photo 5) and was in good condition.  

 Site O (Secret Way): Site O includes a 400 foot long section of Secret Way; 200 feet on each 

side of the existing culvert crossing, which connects Secret Lake and Lake Concord.  At the 

time of GEC’s site recon the pavement was recently repaved and was in good condition.   

Review of photographs of the Secret Way pavement from May 2014 revel the pavement 

had significant block cracking prior to resurfacing.  In addition, an approximately 1-foot 

diameter, circular depression and distress to the existing concrete curb was observed on 

the west side of Secret Way near the edge of pavement across from the culvert outlet into 

Secret Lake.  Manual probing of the depression indicated very loose soil conditions to a 

depth of 7.5 feet below existing ground surface, which may indicate a joint failure in the 

pipe near this location.  Please refer to Site Recon Photo 6 in the Appendix.       



 
GEC Project No. 3738G 2 Report of Geotechnical Engineering Investigation 

City of Casselberry Storm Drain Rehabilitation 

 Site T (Marigold Road): Site T includes a 1,285 foot long section of Marigold Road from the 

intersection of Lowndes Square east towards South Winter Park Drive.  At the time of GEC’s 

site recon the pavement appeared to be recently repaved and was in good condition.    

 Site U (Sunset Drive): Site U is located along North Sunset Drive, approximately 150 feet 

south of Oak Park Place, at the Lake Concord culvert crossing.  The culvert is approximately 

3-feet in diameter with concrete wing walls.  Significant erosion was observed between 

Sunset Drive and the culvert wing walls (Site Recon Photos 7 and 8).  At the time of GEC’s 

site recon the pavement appeared to be recently repaved and was in good condition.    

 Site W (Turtle Mound Drive): Site W is located between Micanopy Court and Turtle Mound 

Drive bordered by existing residential properties. 

 

Based on our review of the provided project plans, the stormwater infrastructure 

improvement/remediation project elements associated with each project site are summarized as 

follows: 

Table 1 

Stormwater Infrastructure Improvement/Remediation 

 

Project Site Project Elements 

Site C (Quintuplet Drive) Pipeline Replacement 

Site J (Cross Street) Erosion of Ditch Slopes 

Site K (Queens Mirror Circle) Erosion of Ditch Slopes 

Site L (Woodstream Lane) Underdrain Replacement / Pavement Evaluation 

Site O (Secret Way) 
Underdrain Replacement / Pavement Evaluation 

*Pipe Join Replacement 

Site T (Marigold Road) Underdrain Replacement / Pavement Evaluation 

Site U (Sunset Drive) Pipe Joint Replacement / Muck Evaluation 

Site W (Turtle Mound Drive) Drainage System Replacement 

* This project element was not identified in the original scope of services, however, based on site 

observations it may be required due to the observed depression. 

 

We understand the current project plans include the 

rehabilitation of the existing drainage systems at the 8 project 

sites based on the stormwater infrastructure concerns outlined 

above.  The purpose of this investigation will be to explore soil 

and groundwater conditions at the various sites to use the information obtained to provide 

geotechnical engineering recommendations for design and construction of the proposed drainage 

improvements. 

 

 

The current project plans 

include the rehabilitation 

of…existing drainage systems… 
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2.0  REVIEW OF AVAILABLE DATA  

 

To obtain general information on soil and groundwater conditions at the project sites, GEC 

reviewed available data including the USGS Quadrangle map, Natural Resources Conservation 

Service (NRCS) Soil Survey of Seminole County and other published sources.  A summary of this 

information is presented in the following report sections. 

 

2.1  USGS Quadrangle Map  
 
Based on our review of the USGS Casselberry, Florida Quadrangle map and survey data provided by 

Singhofen & Associates, the existing ground surface elevation at the subject sites are summarized 

in the following table.  In addition, the following table summarizes the water elevation of lakes, if 

present, adjacent to each project site as documented in the USGS Quadrangle map.   

 

Table 2 

Summary of Ground Surface and Water Elevations 

 

Project Sites 

Approximate Range of 

Existing Ground 

Surface Elevation 

(ft. NAVD) 

Surveyed Water 

Elevation 

(Date of Survey) 

(ft NAVD) 

Lake Feature and USGS 

Quadrangle Water 

Elevation 

(ft NGVD) 

Site C (Quintuplet Drive) +62.0 to  +53.5 +48.5 (7/2015) Lake Marie (+54) 

Site J (Cross Street) +51.0 to +46.0 Dry (12/11/12) --- 

Site K (Queen’s Mirror Circle) +56.5  to +49.0 +49.5 (5/28/15 
Queens Mirror (+53) / 

Triplet Lake (+52) 

Site L (Woodstream Lane) +60.5 to +48.5 N/A Lake Kathryn (+52) 

Site O (Secret Way) +55.0 to +55.5 +50.9 (12/19/12) Secret Lake (+52) 

Site T (Marigold Road) +72.5 to +62.0 N/A Queens Mirror (+53) 

Site U (Sunset Drive) +60.0 +55.1 (12/9/13) Lake Concord (+59) 

Site W (Turtle Mound Drive) +56.0 to +58.5 N/A Lake Hodge (+54) 

  

The project sites are depicted on an excerpt of the U.S. Geological Survey (USGS) Casselberry, 

Florida Quadrangle Map (Figure 1) in the Appendix. 

 

2.2  NRCS Soil Survey  

 

The Natural Resources Conservation Service (NRCS) Soil Survey of Seminole County, Florida was 

reviewed for near-surface soil and groundwater information within the vicinity of the subject sites. 

The NRCS Soil Survey map of the site vicinity is shown on Figure 2 in the Appendix. The NRCS soils 

near the project sites are summarized in the following table: 
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Table 3 

Seminole County NRCS Soil Survey Classifications 

 

Unit 

No. 
Soil Name 

Depth 

(inches) 
Soil Description 

Unified 

Classification 

Symbol 

AASHTO 

Classification 

Symbol 

Depth to 

Seasonal High 

Groundwater 

(feet) 

Project 

Site 

17 

Brighton muck 
0 – 8 

8 – 80 

Muck 

Mucky Peat 

PT 

PT 

A-8 

A-8 

+2.0 – 0.0 O 
Samsula muck 

0 – 26 

26 – 30 

30 – 80 

Muck 

Mucky fine sand 

Sand, fine sand, loamy fine sand 

PT 

SP, SP-SM 

SP, SP-SM, SM 

A-8 

A-3 

A-3, A-2-4 

Sanibel muck 

0 – 6 

6 – 8 

8 – 80 

Muck 

Mucky fine sand, sand 

Sand, fine sand 

PT 

SP, SP-SM 

SP, SP-SM 

A-8 

A-3 

A-3 

20 

Myakka fine sand 

0 – 28 

28 – 45 

45 – 80 

Fine sand, sand 

Fine sand, loamy fine sand 

Fine sand, sand 

SP, SP-SM 

SP-SM, SM 

SP,SP-SM 

A-3 

A-3, A-2-4 

A-3 
0.5 – 1.5 L 

EauGallie fine sand 

0 – 41 

41 – 60 

60 – 80 

Fine sand, Sand 

Sandy clay loam, sandy loam 

Loamy fine sand, sand 

SP, SP-SM 

SM, SC-SM, SC 

SP-SM, SM 

A-3 

A-2-4, A-2-6 

A-3, A-2-4 

31 

Tavares fine sand, 0 

to 5 percent slopes  
0 – 80 Fine sand SP, SP-SM A-3 

3.5 – 6.0 C, L 
Millhopper fine sand, 

0 to 5 percent slopes 

0 – 45 

45 – 54 

54 – 80 

Fine sand 

Sandy loam, loamy fine sand 

Sandy clay loam, fine sandy loam 

SP-SM, SM 

SM 

SM, SC, SC-SM 

A-3, A-2-4 

A-2-4 

A-2-4, A-4 

34 Urban Land --- --- --- 

--- 

> 6 

C, J, K, 

O, T, U, 

W 

 

The NRCS soil survey map predominantly depicts Myakka, EauGallie, Tavares and Millhopper fine 

sands at the eight project sites. These soil types consist of nearly level to gently sloping, poorly to 

moderately drained soils located in broad areas of knolls and flatwoods.  In addition, the NRCS 

predicts seasonal high groundwater levels for these soil types to generally range from 0.5 to 6.0 

feet below the natural ground surface.    

 

The Brighton, Samsula and Sanibel Muck soil unit, depicted at Site O, typically contains high 

organic content soils that are generally classified as PT in the Unified Soil Classification System and 

can have severe limitations for construction.  In addition, the NRCS predicts seasonal high 

groundwater levels for this soil type to generally range from 2 feet above to at the natural ground 

surface. 
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Urban Land refers to areas where most of the ground surface is covered by asphalt, concrete, 

buildings and other impervious surfaces that modify surface/subsurface drainage and obscure or 

alter the soils so that their identification is not possible.  The depth to seasonal high groundwater 

level for this soil unit is typically dependent upon the functioning of existing drainage systems. 

 

Information contained in the NRCS Soil Survey is very general and may be outdated.  Therefore, it 

may not be reflective of actual soil and groundwater conditions, particularly if recent development 

in the site vicinity has modified soil conditions or surface/subsurface drainage.  The information 

obtained from the soil borings provides a better characterization of actual site conditions. 

 
3.0  SUBSURFACE EXPLORATION  

 

In addition to consulting the sources of information previously discussed for regional and site-

specific soils data, GEC conducted a subsurface exploration to evaluate soil and groundwater 

conditions as detailed in the following table: 

 

Table 4 

Field Investigation Program 

 

Project Area 

* 

Boring Type Boring No. 

Depth 

(ft.) Additional Investigation 

Site C (Quintuplet Drive) DCP DCP-1 8 ** 

Site J (Cross Street) SPT SPT-J-1 15 

Muck probes on a linear  

5 foot grid pattern within the existing 

stormwater canal 

Site K (Queen’s Mirror Circle) SPT SPT-K-1 15 

Muck probes on a linear  

10 foot grid pattern within the 

existing stormwater canal 

Site L (Woodstream Lane) HA HA-L-1 to HA-L-3 5 to 15 2 Pavement Cores (C-L-1 to C-L-2) 

Site O (Secret Way) HA HA-O-1 to HA-O-3 6 to 7 2 Pavement Cores (C-O-1 to C-O-2) 

Site T (Marigold Road) HA HA-T-1 to HA-T-8 5 to 7 3 Pavement Cores (C-T-1 to C-T-3) 

Site U (Sunset Drive) SPT SPT-U-1 to SPT-U-2 15 

Muck probes on a linear  

10 foot grid pattern within the 

existing stormwater canal 

Site W (Turtle Mound Drive) DCP DCP-W-1 8 --- 

*   DCP – Dynamic Cone Penetrometer Test Boring; HA – Hand Auger Boring; SPT -Standard Penetration Test Boring 
** Unable to access back of property due to homeowner restrictions. 

                  

The boring, probe and pavement core locations were established in the field using project plans 

provided by Singhofen & Associates and a sub-meter accuracy GPS unit (Trimble Geo XH) and were 

later surveyed for horizontal and vertical control by Southeastern Surveying and Mapping Corp., a 
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registered Professional Land Surveyor.  However, Site U (Sunset Drive) was not surveyed during 

this study. In addition, manual muck probe locations were not surveyed.  The locations of the 

borings for this study are shown on the Boring, Muck Probe, and Coring Location Plan sheets 

(Figures 4A through 4H) in the Appendix.  

 

3.1  SPT Borings                                         

 

SPT borings were drilled in general accordance with ASTM Procedure D-1586.  The boreholes were 

advanced by the rotary wash method with bentonite-based mud used as the circulating fluid to 

stabilize the borehole.  Casing was used as necessary to stabilize the borehole and prevent loose 

surficial sands from raveling into the lower more stable portions of the borehole.  GEC’s field crew 

obtained SPT samples continuously in the borings to a depth of 10 feet and at 5-foot depth 

intervals thereafter.  However, some boring locations were hand augered to a depth of 6 feet to 

avoid damage to underground utilities.  A GEC engineering technician monitored the drilling 

operation, and collected, examined and visually classified each sample.  He then packaged 

representative portions of each sample for transport to our laboratory for further examination and 

laboratory testing. 

 

3.2  Manual Hand Auger Borings   

 

Our engineering technician performed standard barrel manual hand auger borings in general 

accordance with ASTM D-4700, by manually turning a 3-inch diameter, 6-inch long sampler into 

the soil until it was full.  He then retrieved the sampler and visually examined and classified the 

soil.  This procedure was repeated until the desired termination depth was achieved.  Our 

technician collected representative samples for further visual examination and classification in our 

laboratory. 

 

3.3  Dynamic Cone Penetrometer  

 

The Dynamic Cone Penetrometer (DCP) tests were performed in hand auger borings in general 

accordance with “Dynamic Cone for Shallow In-Situ Penetration Testing,” Vane Shear and Cone 

Penetration Testing of In-Situ Soils, ASTM STP 399, 1966.  The DCP tests were performed on 1-foot 

intervals until the boring termination depth was reached.  Our technician collected representative 

samples for further visual examination and classification in our laboratory. 

 

3.4  Manual Muck Probes  

 

Manual muck probes were performed by pushing a slender metal rod into the surficial soil and 

evaluating the relative resistance of the soil to manual penetration.  Highly organic soils, such as 
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muck and/or peat, are characteristically very soft and will easily yield to the manual probe.  

Manual probes, however, cannot detect peat or muck layers which are present beneath layers of 

sand or dense soils which cannot be penetrated by the probe.  The probes can also penetrate to 

some extent in very loose sands which may be present beneath peat or muck layers.  No soil 

samples are obtained for visual examination or laboratory testing when using this exploratory 

technique.  The soil type being penetrated is inferred solely by evaluating the relative resistance of 

the soil to penetration.  These limitations can lead to some under-estimation or over-estimation of 

peat or muck layer thicknesses.  The probe data presented in this report should be evaluated with 

these limitations in mind. 

 

3.5  Pavement Cores  

 

Pavement cores were conducted using a 6-inch diameter core barrel and were cored through the 

pavement to the bottom of the base material.  After the pavement cores were completed, the hole 

was backfilled with cold patch asphalt to the pavement surface. 

 

3.6  Groundwater Measurement  

 

A GEC engineering technician measured the depth to groundwater in the boreholes at the time of 

drilling and again after approximately 24 hours.  Once the 24-hour groundwater measurement was 

recorded, the boreholes were then backfilled with soil cuttings to prevailing ground surface. 

 

4.0  LABORATORY TESTING  

 

Selected soil samples retrieved from the borings were tested in accordance with Florida Standard 

Testing Methods (FM).  Florida Standard Testing Methods are adaptations of recognized standard 

methods, e.g., ASTM and AASHTO, which have been modified to accommodate Florida’s geological 

conditions.  The GEC laboratory is reviewed annually by the Construction Materials Engineering 

Council, Inc. (CMEC) to verify compliance with FM.  Our laboratory testing program is summarized 

in the following table: 

 

Table 5 

Summary of Laboratory Testing Program 

 

Type of Test 

Number 

of Tests 

Percent Fines (FM 1 - T88) 19 

Atterberg Limits (FM 1 - T89/90) 4 

Organic Content (FM 1 - T267) 4 
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Type of Test 

Number 

of Tests 

Natural Moisture Content (FM 1 - T265) 8 

Laboratory Permeability (Constant Head) (FM 1 - T215) 7 

 

The individual results of our laboratory tests are shown adjacent to the soil profiles at the 

approximate depths from which the tested samples were obtained on the SPT and Auger Boring 

Results sheets Figures 5 to 6 in the Appendix. 

 

4.1  Constant Head Laboratory Permeability Test Results  

 

Tabulated below are the laboratory permeability test results from soil samples obtained at boring 

locations HA-L-1, HA-L-2, HA-T-3, HA-T-6, HA-T-7, HA-O-1 and HA-O-2. 

 

Table 6 

Summary of Laboratory Permeability Test Results  

 

Site 
Boring 

No. 

Test 
Depth 
(feet) 

Soil 
Type 

Run 1 – Uncompacted Sample Run 2 – Compacted Sample Geometric 
Mean of 
Hydraulic 

Conductivity 
(ft./day) 

Moisture 
Content 

(%) 

Wet 
Density 

(pcf) 

Hydraulic 
Conductivity 

 (ft./day) 

Moisture 
Content 

(%) 

Wet 
Density 

(pcf) 

Hydraulic 
Conductivity 

(ft./day) 

L 

HA-L-1 2 - 5 
A-3 24 109.7 26.9 22 116.9 13.6 19.1 

HA-L-2 4 - 6 

HA-L-2 0 - 4 
A-3 25 111.0 15.1 20 117.5 3.3 7.1 

HA-L-1 0 - 2 

O 

HA-O-1 0 - 4 
A-3 31 107.4 15.7 22 116.0 3.0 6.9 

HA-O-2 0 - 4.5 

HA-O-2 5 - 7 
A-2-4 25 94.2 0.6 21 113.9 0.01 0.1 

HA-O-3 4.5 - 6 

T 

HA-T-3 0 - 4 
A-3 19 109.1 16.8 20 117.0 10.9 13.5 

HA-T-4 0 - 3.5 

HA-T-6 0 - 4.5 
A-3 26 107.8 15.7 18 115.0 2.0 5.6 

HA-T-5 0 - 4 

HA-T-7 0 - 4 
A-3 25 107.1 23.9 22 112.4 12.5 17.3 

HA-T-8 2.5  5 

 

The results of our laboratory permeability tests are shown adjacent to the soil profiles at the 

approximate depths from which the tested samples were obtained on the Auger Boring Results 

sheet Figure 6 in the Appendix. 
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5.0  DESCRIPTION OF SUBSURFACE CONDITIONS  

 

Detailed records of subsurface conditions encountered in our borings and muck probes are shown 

on the Boring and Muck Probe Results sheet in the Appendix.  The boring logs describe the soil 

layers using the Unified Soil Classification System (USCS) symbol (e.g., SP-SM) and American 

Association of State Highway and Transportation Officials (AASHTO) with ASTM soil descriptions 

(e.g., sand with silt).  We based our soil classifications and descriptions on visual examination and 

the laboratory test results shown adjacent to the boring profiles. 

 

The boring and muck probe logs and related information included in this report are indicators of 

subsurface conditions only at the specific boring, muck probe, and coring locations at the time of 

our field exploration.  Subsurface conditions, including groundwater levels, at other locations of the 

subject site may differ from conditions we encountered at the boring, muck probe, and coring 

locations.  Moreover, conditions at these locations can change over time.  Groundwater levels 

fluctuate seasonally, and soil conditions can be altered by earthmoving operations. 

 

The depths and thicknesses of the subsurface strata indicated on the boring logs were interpolated 

between samples obtained at different depths in the borings.  The actual transition between soil 

layers may be different than indicated.  These stratification lines were used for our analytical 

purposes.  Earthwork quantity estimates based on the boring results will differ from the actual 

quantities measured in the field during construction. 

 

5.1  Soil Boring Results  

 

In general, the soil borings performed for the eight project sites encountered the following 

subsurface conditions: 

 

 Site C (Quintuplet Drive):  The Dynamic Cone Penetrometer boring (DCP-C-1) performed at 

this site encountered loose fine sand (SP) to 2 feet below existing grade underlain by 

medium dense fine sand with silt (SP-SM) to the boring termination depth of 8 feet below 

the existing ground surface.  However, a very dense layer of fine sand with silt (SP-SM) was 

encountered from 4 to 5 feet below the ground surface. 

 Site J (Cross Street):  Boring location (SPT-J-1) encountered loose fine sand with silt (SP-SM) 

to 6 feet below the existing grade underlain by a layer of loose silty fine sand (SM) to the 

boring termination depth of 15 feet.  However, a layer of loose clayey fine sand (SC) was 

encountered from 6 to 8 feet below the existing ground surface. 

 Site K (Queen’s Mirror Circle):  Boring location (SPT-K-1) encountered loose to medium 

dense fine sand with silt (SP-SM) to silty fine sand (SM) to 8 feet below the existing grade 
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underlain by a layer of layer of loose clayey fine sand (SC) from 8 to 13 feet and a layer of 

loose fine sand (SP) to the boring termination depth of 15 feet.   

 Site L (Woodstream Lane):  The hand auger borings (HA-L-1 to HA-L-3) performed at this 

site typically encountered fine sands with variable silt content (A-3, A-2-4) to boring 

termination depths ranging from 5 to 15 feet below the existing ground surface. 

 Site O (Secret Way):  The hand auger borings (HA-O-1 to HA-O-3) performed along Secret 

Way typically encountered fine sands with variable silt content (A-3, A-2-4) to boring 

termination depths ranging from 6 to 7 feet below the existing ground surface.  However, a 

layer of mucky fine sand (A-8) (Organic Content = 15%) was encountered from 2 to 3 feet 

below the existing ground surface. 

 Site T (Marigold Road):  The hand auger borings (HA-T-1 to HA-T-8) performed along 

Marigold Road typically encountered fine sands with variable silt content (A-3, A-2-4).  

However, a 0.5-foot layer of clayey fine sand (A-2-6) was encountered at boring location 

HA-T-2 from 2 to 2.5 feet below the existing ground surface.  Near-surface organic soils (A-

8) were also encountered along Marigold Road at boring locations HA-T-1 and HA-T-8 from 

the ground surface to depths extending to 2.5 feet below existing grade.  The measured 

organic content of the mucky fine sand to sandy muck soils ranged from 8 to 35 percent.  

 Site U (Sunset Drive):  The SPT borings (SPT-U-1 and SPT-U-2) performed on both sides of 

Sunset Drive generally encountered loose to medium dense fine sand with silt (SP-SM) to 

silty fine sand (SM) to the boring termination depth of 15 feet below the existing ground 

surface.  However, a layer of mucky fine sand (PT) (Organic Content = 8%) was encountered 

at boring location SPT-U-2 from 2 to 4 feet below the existing ground surface.   

 Site W (Turtle Mound Drive):  The Dynamic Cone Penetrometer boring (DCP-W-1) 

performed at site near the existing drainage structure typically encountered loose to 

medium dense fine sand (SP) and fine sand with silt (SP-SM) to the boring termination 

depth of 8 feet below the existing surface.  

 

Please refer to the SPT and Auger Boring Results sheets (Figures 5 to 6) in the Appendix for specific 

subsurface profiles at the boring locations. 

5.2  Pavement Cores            

 

GEC visually surveyed the condition of the existing pavement surface and obtained pavement 

cores at locations representative of the existing pavement conditions to aid in the evaluation of 

the existing pavement section.  Pictures of the pavement cores and individual core data are 

included in the Appendix.   
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Asphalt pavement cores were performed to obtain pavement thickness and base course thickness 

as well as base type.  The measured pavement and base course thicknesses are noted in the 

following table.   

 

Table 7 

Summary of Pavement Component Thicknesses 

 

Site 

Core 

No. 

* 

Lane 

Distance 

from Edge 

of Pavement 

(ft.) 

Pavement 

Condition 

Asphalt 

Thickness 

(in) 

Base 

Thickness 

(in) 

Base 

Course 

Type 

Subgrade 

Description 

L 

C-L-1 WB 3.5 Good 1 ¾ 6 ¾ Limerock 
Brown fine sand with silt 

(A-3) 

C-L-2 EB 4.5 Good 1 ½ 8 Limerock 
Brown fine sand with silt 

(A-3) 

O 

C-O-1 SB 4.5 Good 2 
5
/8 5 ½ 

Soil 

Cement 

Dark brown fine sand with silt, 

trace organic material (A-2-4) 

C-O-2 NB 3 Good 1 
7
/8 6 ½ 

Soil 

Cement 

Dark brown silty fine sand, trace 

organic material (A-2-4) 

T 

C-T-1 WB 3 Good 1 
7
/8 9 

Soil 

Cement 

Light brown 

clayey fine sand (A-2-6) 

C-T-2 EB 4.5 Good 3 ¼ 12 ¾ 
Soil 

Cement 

Brown fine sand with silt 

(A-3) 

C-T-3 WB 2 Good 2 
1
/8 14 

Soil 

Cement 

Light brown fine sand with silt 

(A-3) 

*WB: Westbound; EB: Eastbound; NB: Northbound; SB: Southbound.  
 

5.3  Manual Muck Probe Results  

 

Manual muck probes were performed within the channel bottoms of ditches and canals located on 

Sites J, K and U.  In addition, a manual probe was performed within a circular depression identified 

adjacent to an existing manhole structure located at Site O.  A summary of the manual muck probe 

results is included in the following table: 

 

Table 8 

Summary of Manual Muck Probes Results 

 

Project 

Site 

*Range of Standing  

Water Depth 

(ft.) 

Range of Estimated Surficial 

Organic Soil Thickness 

(ft.) 

Site J (Cross Street) 0.0 0.0 - 1.0 
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Project 

Site 

*Range of Standing  

Water Depth 

(ft.) 

Range of Estimated Surficial 

Organic Soil Thickness 

(ft.) 

Site K (Queen’s Mirror Circle) 0.5 - 1.5 0.0 

Site O (Secret Way) 0.0 **7.5 

Site U (Sunset Drive) 0.5 - 1.0 0.0 

*   Standing water depths measured between April 1
st

 and 2
nd

. 

** Listed value represents push through void/very loose sands not a surficial muck thickness.   

 

Specific muck probe results at individual probe locations are presented on the respective Boring 

and Muck Probe Location Plan with Probe Results Sheets presented on Figures 4A through 4H in 

the Appendix. 

 

5.4  Groundwater Levels  

 

Groundwater levels were measured at least 24 hours after completion of the borings.  

Groundwater levels encountered at each project site are summarized in the following table: 

 

Table 9 

Encountered Groundwater Levels 

 

Project Site 

Encountered 

Groundwater Depth 

(feet) 

Encountered 

Groundwater Elevation 

(ft NAVD) 

Site C (Quintuplet Drive) 7.9 +55.1 

*Site J (Cross Street) 5.1 +45.0 

*Site K (Queen’s Mirror Circle) 6.3 +50.2 

Site L (Woodstream Lane) 2.7 to 10.3 +50.2 to +47.3 

*Site O (Secret Way) 4.0 to 4.1 +51.1 to +51.2 

Site T (Marigold Road) 1.8 to 3.7 +72.2 to +59.4  

*Site U (Sunset Drive) 3.5 to 6.4 --- 

Site W (Turtle Mound Drive) 7.7 +50.5 

*Nearby drainage feature (ditch/canal) present at boring location will impact groundwater 

  levels at this site. 

  

Groundwater levels can vary seasonally and with changes in subsurface conditions between boring 

locations.  Alterations in surface and/or subsurface drainage brought about by site development 

can also affect groundwater levels.  Therefore, groundwater depths measured at different times or 

at different locations on the site can be expected to vary from those measured by GEC during this 

investigation. 
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For purposes of this report, estimated seasonal high groundwater levels are defined as 

groundwater levels that are anticipated at the end of the wet season during a “normal rainfall” 

year under pre-development site conditions.  We define a “normal rainfall” year as a year in which 

rainfall quantity and distribution were at or near historical averages. 

 

GEC’s estimated seasonal high groundwater levels for each of the project sites are summarized in 

the following table: 

 

Table 10 

Estimated Seasonal High Groundwater Levels 

 

Project Site 

Estimated Seasonal 

High Groundwater 

Depth 

(feet) 

Estimated Seasonal 

High Groundwater 

Elevation  

(ft NAVD) 

Site C (Quintuplet Drive) 4.9 +58.1 

*Site J (Cross Street) 2.0 +48.1 

*Site K (Queen’s Mirror Circle) 4.5 +52.0 

Site L (Woodstream Lane) 1.0 to 8.0 +52.5 to +49.0 

*Site O (Secret Way) 2.0 +53.1 to +53.3 

Site T (Marigold Road) 1.0 to 2.0 +72.5 to +60.8 

*Site U (Sunset Drive) 2.5 to 3.0 --- 

Site W (Turtle Mound Drive) 4.7 +53.5 

*Seasonal high groundwater levels are directly dependent on the function of the existing 

  canal/ditch and may differ from our estimates during extreme storm conditions. 

 

Encountered and estimated seasonal high groundwater levels at the individual boring locations are 

presented on the SPT and Auger Boring Results sheets (Figures 5 to 6) in the Appendix.    

 

6.0  GEOTECHNICAL ANALYSES AND RECOMMENDATIONS  

 

The conclusions and recommendations contained in this report are based in part on the data 

obtained from a limited number of soil samples and the groundwater measurements obtained 

from widely-spaced borings.  The sampling methods used indicate subsurface conditions only at 

the specific boring locations where samples were obtained, only at the time they were obtained, 

and only to the depths penetrated.  Borings cannot be relied upon to accurately reflect the 

variations that usually exist between boring locations and these variations may not become evident 

until construction.   
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If variations from the subsurface conditions described in this report do become evident during 

construction or if the project characteristics described in this report change, GEC should be 

retained to reevaluate this report’s conclusions and recommendations in light of such changes. 

 

Below are our general conclusions and recommendations for each project site based on the data 

obtained from this study. Details regarding site specific recommendations are included in the 

subsequent sections of this report.    

 

 Site C (Quintuplet Drive):  Due to site access limitations from the homeowners, GEC was 

only able to perform soil borings in the front of the subject property.  In general, the soils 

encountered at the Dynamic Cone Penetrometer boring location (DCP-1) are suitable for 

use as pipe bedding and backfill soil.  Based on our review of survey information provided 

for Site C, if excavations are required to rehabilitate the existing CMP, we anticipate that 

sheeting and bracing or properly designed trench shields will be required to support the 

sides of excavations in the area of the existing residence on the east side of the CMP 

alignment.  In addition, dewatering may be required to facilitate excavation and placement 

of future stormwater pipe.  It should be noted that organic soils (A-8) may be present at 

the outfall pipe location.  GEC has provided recommendations for temporary excavations, 

dewatering and pipe bedding, backfill and compaction in the following report sections.        

 Site J (Cross Street):  Moderate erosion was observed on the southwest side of the culvert 

crossing at the top of the ditch in between the pavement and top of berm.  Slope stability 

analyses indicate the ditch side slopes are stable, however, to mitigate the existing erosion 

and future erosion at the site GEC has provided several remediation alternatives for 

protection of the existing ditch side slopes in the following report sections.       

 Site K (Queen’s Mirror Circle):  Moderate to severe erosion was observed behind the 

existing retaining wall located on the south ditch bank on the west side of Queen’s Mirror 

Circle.  In addition, low to moderate erosion was observed on the other ditch side slopes to 

the east and west of Queen’s Mirror Circle.  Existing vegetation on the ditch side slopes is 

currently providing some level of erosion protection, however, slope stability analyses 

indicate the ditch side slopes currently exhibit a factor of safety less than the 

recommended 1.3 for earthen berms.  We recommend that the existing erosion behind the 

existing retaining wall be repaired through the use of excavable flowable fill and that 

erosion protection be applied to the remaining un-retained side slopes with slopes greater 

than 1H:2V.  GEC has provided several remediation alternatives for protection of the 

existing ditch side slopes in the following report sections.       
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 Site L (Woodstream Lane):  The existing pavement at the project site appeared to be in 

relatively good condition, with pavement thicknesses ranging from 1.25 to 1.5 inches and a 

limerock base material with thicknesses ranging from 6.75 to 8 inches.  Estimated seasonal 

high groundwater elevations are estimated to range from +52.5 to +49.0, west to east 

along the project alignment. If less than 1-foot of vertical separation between the 

estimated seasonal high groundwater levels and the existing pavement base is present 

then roadway underdrains are recommended to provide groundwater separation.  GEC has 

provided recommendations for underdrain design in the following report sections. 
 Site O (Secret Way):  The existing pavement at the project site appeared to be in relatively 

good condition, with pavement thicknesses ranging from 1.875 to 2.625 inches and a soil 

cement base material with thicknesses ranging from 5.5 to 6.5 inches.  Estimated seasonal 

high groundwater elevations are estimated to range from +53.1 to +53.3, north to south 

along the project alignment. If less than 1-foot of vertical separation between the 

estimated seasonal high groundwater levels and the existing pavement base is present 

then roadway underdrains are recommended to provide groundwater separation.  GEC has 

provided recommendations for underdrain design in the following report sections.  In 

addition, an approximately 1-foot diameter, circular depression and distress to the existing 

concrete curb was observed on the west side of Secret Way near the edge of pavement 

across from the culvert outlet into Secret Lake.  Manual probing of the depression 

indicated very loose soil conditions to a depth of 7.5 feet below existing ground surface, 

which may indicate a joint failure in the pipe near this location that is resulting in washout 

of the surrounding soils.  We recommend excavation of the surrounding soils and repair of 

the existing pipe to mitigate the depression in this area. 

 Site T (Marigold Road):  The existing pavement at the project site appeared to be in 

relatively good condition, with pavement thicknesses ranging from 1.875 to 3.25 inches 

and a soil cement base material with thicknesses ranging from 9 to 14 inches.  Estimated 

seasonal high groundwater elevations are estimated to range from +72.5 to +60.8, west to 

east along the project alignment. If less than 1-foot of vertical separation between the 

estimated seasonal high groundwater levels and the existing pavement base is present 

then roadway underdrains are recommended to provide groundwater separation.  GEC has 

provided recommendations for underdrain design in the following report sections.   
 Site U (Sunset Drive):  The existing pavement at the project site appeared to be in 

relatively good condition and no noticeable signs of pavement distress or pipe joint failure 

were observed during GEC’s reconnaissance of this site.  Organic soils (8% organic content) 

were encountered at a depth of 2 to 4 feet at boring location SPT-U-2, however, the 

organic content was relatively low and no noticeable signs of settlement due to organic 

soils were observed on site.  However, moderate to severe erosion was observed behind 
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the existing culvert headwall and wing walls.  To mitigate the existing erosion and future 

erosion at the site GEC has provided several remediation alternatives for protection of the 

existing ditch side slopes in the following report sections. 

 Site W (Turtle Mound Drive):  The soils encountered at boring location DCP-W-1 

predominantly consists of loose to medium dense fine sand and fine sand with silt (SP, SP-

SM) to a boring termination depth of 8 feet below the existing ground surface, which 

appear suitable for support of the future stormwater structure replacement at this site.  

GEC has provided recommendations for temporary excavations and pipe bedding, backfill 

and compaction in the following report sections.        

 

6.1  Pipe Bedding, Backfill and Compaction         
 

In general, the soils encountered at the respective boring locations performed for Sites C and W 

are suitable for use as pipe bedding soil and backfill soil.  All fill soils should be selected in 

accordance with Index 505 of the FDOT Design Standards.   

 

The near-surface soils encountered in our borings classified as fine sand, fine sand with silt (A-3, A-

2-4) and silty fine sand (A-2-4) should be treated as Select (S) material.  However, the A-2-4 

material may retain excess moisture and may be difficult to dry and compact.  Therefore, the 

contractor should be prepared to manipulate the moisture content of unstable subgrade soils as 

necessary to achieve stability and compaction requirements.   

 

Ideally, pipe bedding and backfill soils should consist of non-plastic sands with less than about 12% 

fines content and should not contain any significant amount of organic substances (less than 3% by 

weight) or other deleterious materials.  The contractor should adhere to the following 

recommendations for bedding fill placement and compaction. 

 

 Remove any soft, loose sands/sediments, organic soils and clayey sands, from below the 

pipe invert elevation, for the full width of the trench and to the depth required to reach 

suitable bedding soil as described above. 

 

 Compact pipe bedding soil and trench backfill soil to a minimum of 95% of the soil’s 

Modified Proctor maximum dry density to a minimum depth of 6 inches below the bottom 

of pipe. 

 

 Excavate and shape bedding soils to accommodate pipe “bells,” valves, and fittings to 

completely support each pipe section and help to eliminate point loading conditions. 
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 Place fill in level lifts no thicker than 12 inches. 

 

 Compact each backfill lift to a minimum of 95% of the soil's modified Proctor maximum dry 

density as determined by AASHTO T-180 for each lift of fill placed. 

 

 Compaction tests should be performed for each run of pipe between manholes or at least 

one test per 300 lineal feet, with at least one test at an elevation of 1 foot above the top of 

pipe.  In addition, one test should be run for every foot of backfill from 1 foot above the 

top of pipe to finished grade elevation. 

 

 Allow an Engineering Technician, working under the direction of a registered Geotechnical 

Engineer, to perform in-place density tests to verify that the recommended degree of 

compaction has been achieved. 

 

 Install sheeting and bracing or properly designed 

trench shields, if required, to support the sides of 

excavations during utility installation. 

 

 All excavations including utility trenches, should comply with the recommendations 

included in the Temporary Excavations section of this report. 

 

 Where utility lines will traverse roadways and/or other permanent structures, such as 

sidewalks, the backfill should be compacted to 98% of the soil’s Modified Proctor maximum 

dry density for a depth of 2 feet below ground surface. 

 

6.2  Earth Pressure on Shoring and Bracing        

     

If temporary shoring and bracing is required for any excavations at the project sites, the system 

should be designed to resist lateral earth pressure.  The design earth pressure will be a function of 

the flexibility of the shoring and bracing system.  For a flexible system restrained laterally by braces 

placed as the excavation proceeds, the design earth pressure for shoring and bracing can be 

computed using a uniform earth pressure distribution with depth.  It is recommended that well 

points or other appropriate methods be used to dewater around the excavations.  For such 

dewatered excavations, we recommend using the following uniform pressure distribution over the 

full braced height as follows: 

 

 

 

Install sheeting and bracing… if 

required, to support the sides of 

excavations during utility 

installation. 
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Uniform Soil Pressure Distribution, p = 0.65 KaγsH 

 

Where: p = uniform pressure distribution for design of braced excavation 

 Ka = coefficient of active earth pressure = 0.33 

 γs = unit weight of saturated soils = 115 pcf 

 H = depth of excavation 

 

An appropriate factor of safety should be applied for the design of the braced excavations. 

 

Lateral pressure distributions determined in accordance with the above do not take hydrostatic 

pressures or surcharge loads into account.  To the extent that such pressures and forces may act 

on the walls, they should be included in the design. 

 

Construction equipment and excavated fill should be kept a minimum distance of 5 feet from 

the edge of the braced or shored excavation.  Backfill material placed adjacent to (5 feet away 

from) the braced or shored excavation should have a minimum slope of 2H:1V. 

 
6.3  Roadway Underdrains           

 

Roadway underdrains are typically recommended along 

roadway alignments where the estimated seasonal high 

groundwater levels are within one foot of the bottom of the 

base elevation.  Therefore, we recommend our seasonal high 

groundwater levels be reviewed with respect to the surveyed 

pavement grades to evaluate if roadway underdrains are 

required for project sites L, O and T.  

 

If less than one foot of vertical clearance is present between 

the existing roadway base and the seasonal high groundwater 

levels then roadway underdrains should be installed to protect 

the pavement section from groundwater inundation.  To 

provide a recommended underdrain section and minimum 

invert embedment depth GEC used the Ellipse Equation and 

the subsurface data gathered during our subsurface 

investigation to calculate groundwater drawdown.  Based on 

the results of our calculations, GEC recommends FDOT Type 1, 

6-inch underdrains be utilized on both sides of the roadway 

along the project alignments where groundwater levels are 

within one foot of the bottom of the base elevation.  Roadway underdrains should be placed at 

...we recommend our seasonal 

high groundwater levels be 

reviewed with respect to the 

surveyed pavement grades to 

evaluate if roadway 

underdrains are required for 

project sites L, O and T.  

GEC recommends FDOT Type 

1, 6-inch underdrains be 

utilized on both sides of the 

roadway… where groundwater 

levels are within one foot of 

the bottom of the base 

elevation. Roadway 

underdrains should be placed 

at least 24 inches below the 

bottom of the base… 
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least 24 inches below the bottom of the base at the edge of the existing pavement.  This design 

will allow the separation between the bottom of the base and the wet season water table to be at 

least 1-foot for the entire width of the pavement.  The underdrain should be installed in 

accordance with FDOT Standard Indices 286 and 500.  

 

6.4  Ditch Slope Stability  

 

GEC performed a global slope stability analysis, using the computer model STEDwin 2.86, for the 

existing ditch/canal side slopes at Sites J and K, using soil parameters developed from our borings 

(SPT-J-1 and SPT-K-1) and the ditch geometry depicted from survey data.   

 

The results of our analysis indicate the existing ditch slopes at 

Site J achieve a factor of safety greater than 1.3 for overall 

stability, which is appropriate for this earthen slope.  However, 

our analyses for Site K indicate a factor of safety of 1.2 for 

earthen side slopes along the ditch alignment with side slopes 

greater than 1H:2V.  We recommend regarding side slopes at 

Site K to a maximum slope of 1H:2V and the application of an 

erosion protection system as detailed in the following report section.  Depending on site right-of-

way limits a retaining wall system may be required to facilitate stable side slopes.     

 

Results of our stability analysis for the existing ditch slopes are included in the Appendix. 

6.5  Erosion Protection           

 

The need for erosion protection is typically seen in areas with conditions of exposed soils and 

sloped topography such as earthen slopes, channels, creeks and canals.  The migration of soil 

particles away from such facilities are typically attributed to loose soils and the flow of water from 

surface runoff and/or a sheet flow condition in a drainage system.  In order, to maintain the 

integrity and performance of a facility with erosional concerns, appropriate mitigation techniques 

are required.   The following erosion mitigation alternatives are typical for Florida’s soil conditions: 

 

 Option A - Rip Rap/Rock Armor:  Use of a concrete rubble, limerock or granite matrix, 

fabric formed concrete or concrete articulating block mats along the existing ditch side 

slopes.  The rip rap/rock armor option will absorb and deflect the energy imparted by 

debris and the flow of water along the channel slopes as well as protect soil from erosion in 

areas of concentrated runoff.  Depending on the anticipated channel flow speeds and 

aesthetic requirements for the project site, several rip rap/rock armor mitigation 

alternatives are available.  Typically this mitigation alternative has lower maintenance 

We recommend regarding side 

slopes at Site K to a maximum 

slope of 1H:2V and the 

application of an erosion 

protection system as detailed 

in the following report section. 
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requirements as it is not reliant on vegetation to function but may be considered 

aesthetically appropriate for use in residential areas.  In addition, with a rubble, limerock or 

granite matrix rip rap, localized, smaller erosion paths may still be present on the upslope 

of channel banks depending on the placement of the rip rap material. 

 Option B - High Performance Turf Reinforcement Mat System (HPTRM): For this 

alternative ditch side slopes are re-graded, filled and compacted prior to placement of the 

High Performance Turf Reinforcement Mat System.  Earth anchors are nailed into a deep 

competent soil stratum along the side slopes of the ditch to keep the blanket in place.  

Vegetation can be added by seeding under the HPTRM or sodding above the system for 

added rigidity and appearance.  Typically a minimum side slope of 1H:2V is recommended 

for this mitigation alternative.  This mitigation alternative provides good side slope 

protection but may not be appropriate for high channel flow conditions.  In addition, this 

vegetated mitigation alternative is typically more aesthetically appropriate for residential 

areas.   

 Option C - Perforated Geoweb System:  This alternative consists of a flexible, three-

dimensional cellular confinement system of HDPE material in a honeycomb panel.  This 

system would be placed along the ditch slopes and filled with free draining soils.  The outer 

cells of the Geoweb system is typically vegetated above the mean high water level and 

filled with concrete or gravel down below the mean high water level.  The use of this 

system provides improved benefits of lateral drainage and adaptability in areas with 

limited space. Selection of this option will have aesthetic qualities; however, it will be more 

costly than Option B.  

 Option D – Vegetated Bag / Geotextile Reinforced Stacked Slope / Gabion Baskets:  

Appropriate for areas where limited right-of-way require more vertical side slopes these 

alternatives provided erosion protection for side slopes as steep as 1H:1V.  Alternatives are 

available for both vegetated and hard surfaces depending on site requirements.  Due to 

the steeper side slopes additional slope stability analyses are typically required for design 

of these systems.  

 Option E – Flowable Fill:  Where erosion damage has occurred in areas of limited access 

(i.e. behind retaining walls or around pipes) flowable fill facilities filling the voids that may 

otherwise be difficult to backfill.  Typically, the remaining overlying soils at the subsurface 

cavity/void feature are removed to fully expose the cavity and allow visual observation of 

the feature and adequate access for placement of material to fill the remaining void. 

Excavatable flowable fill in accordance with FDOT Section 121 Standard Specifications for 

Road and Bridge Construction is recommended to fill the remaining cavity left by site 

erosion.  Flowable fill is a cement product and will therefore be more resilient to future 

surface runoff in the area than site soils.   
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Based on our site observations and the results of our subsurface investigation the following 

erosion mitigation measures are recommended for consideration at the reference project sites: 

 

Table 11 

Summary of Erosion Mitigation Recommendations 

 

Project Site 

Observed 

Erosion 

Issue 

*Recommended 

Erosion 

Mitigation 

Site J (Cross Street) 

Washout on southwest side of the culvert 

crossing at the top of the ditch in between the 

pavement and top of berm 

A / B 

Site K (Queen’s Mirror Circle) 

Moderate to severe erosion behind the existing 

retaining wall 
E 

Un-retained, vegetated side slopes with slopes 

greater than 1H:2V and low to moderate 

erosion     

A / B / C / D 

Site O (Secret Way) 

An approximately 1-foot diameter, circular 

depression and distress to the existing concrete 

curb on the west side of Secret Way near the 

edge of pavement across from the culvert outlet 

into Secret Lake.  Manual probing of the 

depression indicated very loose soil conditions 

to a depth of 7.5 feet below existing ground 

surface, which may indicate a joint failure in the 

pipe near this location that is resulting in 

washout of the surrounding soils. 

** 

Site U (Sunset Drive) 
Moderate to severe erosion behind the existing 

culvert headwall and wing walls 
A / E 

*    Refer to erosion mitigation alternative descriptions above for addition details regarding each 

      alternative. 

** We recommend further investigation of the existing pipeline at this location to confirm if the soil 

      subsidence is caused by a leak in the storm pipe in this area.  Repair of the pipeline and backfill of the 

     depression with compacted fill is our recommended remediation if the pipeline is leaking. 

 

GEC would also be pleased to discuss these alternatives with Singhofen & Associates and the City 

to help determine the best option considering the City’s budget and expectations.  In addition, 

selection of an appropriate erosion mitigation alternative is dependent on channel/surface runoff 

flow and should be coordinated with the project Drainage Engineer to evaluate water flow 

conditions on site. 
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7.0  CONSTRUCTION ISSUES  

 

The following sections of this report include comments on issues related to the geotechnical 

aspects of the proposed construction.  These recommendations are not intended to dictate 

construction methods or sequences.  Instead, they are furnished as an aid to design professionals 

and to identify important construction issues related to foundation and earthwork plans and 

specifications.  These recommendations may also be useful to personnel who observe construction 

activity. 

 

Prospective contractors for this project should evaluate potential construction problems on the 

basis of their review of the contract documents, their own knowledge and experience in the local 

area, and on the basis of similar projects in other localities, taking into account their own proposed 

means and methods. 

 

7.1  Temporary Dewatering  

 

Depending on groundwater levels at the time of construction, excavation depths and final design 

grades, temporary dewatering may be required to facilitate stable excavations and placement and 

compaction of fill.  The contractor should be required to provide a dewatering system which 

maintains groundwater levels at least 2 feet below compaction surfaces, including the bottom of 

all excavations.  A system of ditches and sumps may be sufficient in some instances to achieve 

adequate dewatering, but the contractor should be prepared to install wellpoint dewatering 

systems as necessary. 

 

Additionally, the contractor must provide positive site drainage during the site preparation and fill 

placement.  Surface runoff should not be allowed to accumulate.  Temporary rim ditches may be 

required to facilitate site preparation. 

 

7.2  Temporary Excavations  

  

The owner and the contractor should be familiar with local, state and federal safety regulations, 

including current Occupational Safety and Health Administration (OSHA) excavation and trench 

safety standards.  Construction site safety is the responsibility of the contractor.  The contractor 

should also be responsible for the means, methods, techniques, sequences, and operations of the 

construction.   

 

The contractor should be aware that slope height, slope inclination, and excavation depths 

(including utility trench excavations) should not exceed those specified in local, state, or federal 

safety regulations; e.g., OSHA Health and Safety Standards for Excavations, 29 CFR Part 1926. OSHA 
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regulations are strictly enforced and, if not followed, the owner, contractor, earthwork 

subcontractor or utility subcontractor could be liable for substantial penalties. 

 

The soil encountered in the borings performed by GEC at this site is primarily sand with varying 

amounts of silt.  We anticipate that OSHA will classify these materials as Type C.  OSHA 

recommends a maximum temporary slope inclination of 1.5 horizontal to 1 vertical for this soil 

type.  Soils encountered in the construction excavations may vary significantly across the site.  Our 

soil classifications are based on the materials encountered in widely-spaced borings.  The 

contractor should verify that similar conditions exist throughout the proposed excavation area.  If 

different subsurface conditions are encountered at the time of construction, GEC should be 

contacted immediately to evaluate the conditions encountered. 

 

Since excavations will be required in the vicinity of existing 

facilities, the contractor should be required to provide 

temporary support of pavements, underground utilities and 

structures adjacent to excavations. A facility condition survey 

should be performed prior to construction and movements or 

vibrations should be monitored in nearby structures during 

construction activities.  This survey should document the nature and existing condition of the 

existing buildings and roadways adjacent to the site that could potentially be impacted by the 

proposed construction.  Prior to performing the work, the contractor should provide a plan to the 

Engineer of Record for temporary support of existing facilities and for condition monitoring during 

construction. 

 

8.0  USE OF THIS REPORT  

 

GEC has prepared this report for the exclusive use of our client, Singhofen & Associates, and for 

specific application to our client’s project.  GEC will not be held responsible for any third party’s 

interpretation or use of this report’s subsurface data or engineering analysis without our written 

authorization. 

 

The sole purpose of the borings performed by GEC at this site was to obtain indications of 

subsurface conditions as part of a geotechnical exploration program.  GEC has not evaluated the 

site for the potential presence of contaminated soil or groundwater, nor have we subjected any 

soil samples to analysis for contaminants. 

 

GEC has strived to provide the services described in this report in a manner consistent with that 

level of care and skill ordinarily exercised by members of our profession currently practicing in 

Central Florida.  No other representation is made or implied in this document. 

Since excavations will be 

required in the vicinity of 

existing facilities, the contractor 

should be required to provide 

temporary support… 
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The conclusions or recommendations of this report should be disregarded if the nature, design, or 

location of the facilities is changed.  If such changes are contemplated, GEC should be retained to 

review the new plans to assess the applicability of this report in light of proposed changes. 
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Erosion occurrence of 
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Site O  (Secret Way) 
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Ground subsidence 
observed on the west 
side of Secret Way 
within the right-of-way, 
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26 Spacing Between Underdrains

24 Distance Between Bottom of Base and Underdrain Invert

20 Distance Between Aquifer Bottom and Underdrain Invert

6 Underdrain Diameter

13.1 Soil Permeability Rate

3 Fluctuation Between Wet and Dry Season Water Levels

120 Duration of Wet Season

0.025 26 Recharge Rate Due to Background Flow,

23

Rearranged into a Quadratic Equation so that "m" can be evaluated

Roots of the Quadratic Equation

   Neglecting the Negative Root Results:

0.1 Rise in Groundwater Level Above
the Midpoint of the Underdrain Pipe

3.1 Rise in Groundwater Level Above
the Invert of the Underdrain Pipe

20.9 Distance between the groundwater
level and the bottom of the base

Ellipse Equation from the book "Drainage of Agricultural Land: A Practical 
Handbook for the Planning, Design, Construction and Maintenance of 
Agricultural Drainage Systems" by the Soil Conservation Service of the 
U.S. Department of Agriculture

Roadway Underdrain Calculations
City of Casselberry Storm Drain Rehabilitation

Site L (Woodstream Lane)                                                                                   
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26 Spacing Between Underdrains

24 Distance Between Bottom of Base and Underdrain Invert

20 Distance Between Aquifer Bottom and Underdrain Invert

6 Underdrain Diameter

3.5 Soil Permeability Rate

3 Fluctuation Between Wet and Dry Season Water Levels

120 Duration of Wet Season

0.025 26 Recharge Rate Due to Background Flow,

23

Rearranged into a Quadratic Equation so that "m" can be evaluated

Roots of the Quadratic Equation

   Neglecting the Negative Root Results:

0.4 Rise in Groundwater Level Above
the Midpoint of the Underdrain Pipe

3.4 Rise in Groundwater Level Above
the Invert of the Underdrain Pipe

20.6 Distance between the groundwater
level and the bottom of the base

Ellipse Equation from the book "Drainage of Agricultural Land: A Practical 
Handbook for the Planning, Design, Construction and Maintenance of 
Agricultural Drainage Systems" by the Soil Conservation Service of the 
U.S. Department of Agriculture

Roadway Underdrain Calculations
City of Casselberry Storm Drain Rehabilitation

Site O (Secret Way)                                                                                   

GEC Project No. 3738G
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26 Spacing Between Underdrains

24 Distance Between Bottom of Base and Underdrain Invert

20 Distance Between Aquifer Bottom and Underdrain Invert

6 Underdrain Diameter

12.1 Soil Permeability Rate

3 Fluctuation Between Wet and Dry Season Water Levels

120 Duration of Wet Season

0.025 26 Recharge Rate Due to Background Flow,

23

Rearranged into a Quadratic Equation so that "m" can be evaluated

Roots of the Quadratic Equation

   Neglecting the Negative Root Results:

0.1 Rise in Groundwater Level Above
the Midpoint of the Underdrain Pipe

3.1 Rise in Groundwater Level Above
the Invert of the Underdrain Pipe

20.9 Distance between the groundwater
level and the bottom of the base

Ellipse Equation from the book "Drainage of Agricultural Land: A Practical 
Handbook for the Planning, Design, Construction and Maintenance of 
Agricultural Drainage Systems" by the Soil Conservation Service of the 
U.S. Department of Agriculture

Roadway Underdrain Calculations
City of Casselberry Storm Drain Rehabilitation

Site T (Marigold Road)                                                                                   

GEC Project No. 3738G
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EXISTING MANHOLE
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REHABILITATE EXISTING 24" RCP. 

R
/

W

R
/

W

EXISTING EASEMENT

FOR REHABILITATION
REFER TO NEXT SHEET 

MATCH EXISTING INVERTS

CONST. 156'~24" RCP

REPLACE EXISTING 24" CMP

MATCH EXISTING INVERT
CONST. 24" MES

24

TABLE).
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Appendix E 

CCTV Inspection Results Summary 

  



Table E.1 - CCTV  Inspection Results Summary

Point Repair(s)/Pipe 

Replacement

Repair/ 

Replacement 

Length

CIPP 

Recommend

CIPP 

Length

Kantor Blvd to Stanhope Drive A 3 141 329 18 33.9 33.9 RCP None - - No 0 No 0

Mineral Stains at Joint 11.1 12 - 12 Chemical Grout 1 No 0

Mineral Deposits at Joint 68.7 6 - 9 Chemical Grout 1 No 0

Kantor Blvd A 5 317 103 48 33.5 33.5 RCP None - - No 0 No 0

Roots 47.3 3 - 8 No 0 Yes

Roots 51.9 9 - 3 No 0 Yes

Roots 58.5 5 No 0 Yes

Rod Protruding Through Pipe 112.0 1 - 6 Chemical Grout 1 No 0 CCTV Could Not Pass Rod

Roots 8.0 3 - 8 No 0 Yes Reverse Camera Setup

Roots 10.1 4 No 0 Yes

Roots 12.0 12 No 0 Yes

Roots 16.4 3 No 0 Yes

Roots 21.9 9 No 0 Yes

Roots 43.3 10 No 0 Yes

Roots 50.3 1 No 0 Yes

Roots 188.2 1 - 6 No 0 Yes

Roots 216.3 11 No 0 Yes

Rod Protruding Through Pipe 269.4 12 - - - -

Infiltration 5.0 5 No 0

Infiltration 22.3 6 No 0

Heavy Cement in Pipe 74.5 - No 0 Remove Cement

Cement in Pipe 75.1 - No 0 Remove Cement

Cement in Pipe 94.4 5 No 0 Remove Cement

Infiltration 103.5 5 No 0

Infiltration 162.3 7 No 0

Buried Manhole 207.8 12 No 0

Infiltration 235.8 3 No 0

Infiltration 292.6 6 No 0

Infiltration 395.7 6 No 0

Joint Bell Broken - Gasket Exposed 17.3 - No 0 Yes

Joint Seperated - Void Visible 17.3 - No 0 Yes

Cement Repair Protruding 1" 29.2 11 - 3 No 0 Yes

Quintuplet Drive System                 C 7 1355 1327 24 204.9 204.9 RCP Circular Crack with Mineral Stains 41 1 - 4 Chemical Grout 1 No 0

Quintuplet Drive System                 C 8 1323 1327 24 225.9 225.9 RCP None - - No 0 No 0

Roots at Joint 25.1 5 No 0 Yes

Crack at Joint 25.1 6 - 12 No 0 Yes

Roots in Pipe 70.1 3 Chemical Grout 1 No 0

Roots in Pipe 76.3 5 Chemical Grout 1 No 0

Roots in Pipe 77.4 5 Chemical Grout 1 No 0

Roots in Pipe 78.3 5 Chemical Grout 1 No 0

Roots in Pipe 79.4 5 Chemical Grout 1 No 0

Roots in Pipe 86.3 4 Chemical Grout 1 No 0

Roots in Pipe 91.2 7 Chemical Grout 1 No 0

Quintuplet Drive System                 C 11 1319 1324 24 100.2 100.2 RCP Chip at Bell 75.2 5 - 7 No 0 Yes 4

Medium Roots at Joint 62.2 10 No 0 Yes 4

Material Change to HDPE 230.5 - No 0 No 0

Material Change to CMP 274.0 - No 0 No 0

Pipe Broken - Heavy Deterioration 347.3 - Replace Pipe 156 No 0

Heavy Debris 350.6 - No 0 No 0 CCTV  Could Not Continue

Quintuplet Drive System                 C 13 1245 1207 15 31.1 31.1 RCP None - - No 0 No 0

Quintuplet Drive System                 C 14 1245 1210 15 166.0 166.0 RCP None - - No 0 No 0

Yes 417Kantor Blvd to Stanhope Drive A 67 48315115 416.6 416.6 CMP

Kantor Blvd to Stanhope Drive A

317329 15 269.4 382.5 CMP

113
65 317 329 15 382.5113.1 CMP

66

C 12 / 12A

97.7 97.7 RCP

1319

1328 18 30.9 30.9 RCP

1350 1355 18

Perforated Pipe

31

Quintuplet Drive System                 

Quintuplet Drive System                 

Quintuplet Drive System                 

Quintuplet Drive System                 

10

C 6

C 9

C

350.6 507 CMP/HDPE

Project Area
Pipe       

(Beg. Str.)

Pipe      

(End Str.)
Area ID Video ID

Kantor Blvd 317 317NA 4

1323

Size (in)

117.5 RCP

Pipe Rehabilitation Technique

Additional Comments

Length 

Surveyed 

(ft)

Pipe 

Length 

(ft)

Pipe Material
Pipe  Structural or O&M Issues and 

Observations

Distance 

(ft)

Clock 

Position

48 117.5

260

31

1319 24

1319N 24

30.9 30.9 RCP

1323
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Table E.1 - CCTV  Inspection Results Summary

Point Repair(s)/Pipe 

Replacement

Repair/ 

Replacement 

Length

CIPP 

Recommend

CIPP 

Length

Project Area
Pipe       

(Beg. Str.)

Pipe      

(End Str.)
Area ID Video ID Size (in)

Pipe Rehabilitation Technique

Additional Comments

Length 

Surveyed 

(ft)

Pipe 

Length 

(ft)

Pipe Material
Pipe  Structural or O&M Issues and 

Observations

Distance 

(ft)

Clock 

Position

Roots at Joint 10.2 5 Chemical Grout 1 No 0

Roots at Joint 34.0 5 Chemical Grout 1 No 0

Roots at Joint 41.9 5 Chemical Grout 1 No 0

Lift Hole w/ Visible Soil 70.1 5 Chemical Grout 1 No 0

Lift Hole w/ Visible Soil 102.7 7 Chemical Grout 1 No 0

Lift Hole w/ Visible Soil 126.8 5 Chemical Grout 1 No 0

Lift Hole w/ Extended Cement 143.1 5 , 12 No 0 No 0 Cement Extends 1" Into Pipe

Lift Hole w/ Extended Cement 151.1 1 No 0 No 0 Cement Extends 1" Into Pipe

Pipe Broken at Joint - Soil Visible 14.6 12 - 12

Roots at Joint 14.6 5 - 6

Quintuplet Drive System                 C 17 1280W 1280 18 16.6 16.6 RCP None - - No 0 No 0

Quintuplet Drive System                 C 18 1280 1280E 18x30 44.8 44.8 ERCP None - - No 0 No 0

Quintuplet Drive System                 C 19 1189 1176 18 30.8 30.8 RCP None - - No 0 No 0

Begin Sediment in Pipe 60.0 -

End Sediment in Pipe 166.5 -

Roots at Joint 222.4 3

5.7' Longitudinal Crack 248.7 -

Roots in Pipe 91.9 7 , 9 Chemical Grout 1 No 0

Roots in Pipe 99.7 5 Chemical Grout 1 No 0

Quintuplet Drive System                 C 22 1147 1148 24 30.1 30.1 RCP Joint Offset - Medium 21.7 - No 0 Yes 30

Quintuplet Drive System                 C 23 1148 1148S 24 26.7 26.7 RCP None - - No 0 No 0

Quintuplet Drive System                 C 24 1143 1143N 36 203.0 203.0 RCP None - - No 0 No 0

Quintuplet Drive System                 C 25 1143 1148N 36 52.9 52.9 RCP None - - No 0 No 0

Quintuplet Drive System                 C 26 1148N 1148E 30 21.6 21.6 RCP None - - No 0 No 0

Quintuplet Drive System                 C 27 1148E 1021 30 230.9 230.9 RCP None - - No 0 No 0 Junction Box #1021 buried

Quintuplet Drive System                 C 28 1148SS 1148S 18 18.0 18.0 RCP None - - No 0 No 0

Quintuplet Drive System                 C 29 1109 1 18 29.2 29.2 RCP None - - No 0 No 0

Quintuplet Drive System                 C 30 1109 1107 24 152.5 152.5 RCP Heavy Debris 95.3 - Clean Pipe 0 No 0 Debris/Bricks in Pipe

Sanitary Pipe Through MH 1280 0 - No 0 No 0

Roots at Joint 39.8 8 Chemical Grout 1 No 0

Roots at Joint 48.8 7 Chemical Grout 1 No 0

Roots at Joint 120.8 5 Chemical Grout 1 No 0

Joint Offset - Small 169.0 5 - 7 No 0 Yes 25

Joint Offset - Small 193.8 5 - 7 No 0 Yes 25

Roots at Joint 250.0 8 Chemical Grout 1 No 0

Roots at Joint 266.5 6 Chemical Grout 1 No 0

Sag in Pipe 275.5 - No 0 Yes 15

Joint Seperated With Roots 290.8 12 - 12 No 0 Yes 15

Roots at Joint 299.5 8 Chemical Grout 1 No 0

Roots at Joint 315.4 9 Chemical Grout 1 No 0

Roots at Joint 339.3 5 Chemical Grout 1 No 0

Joint Offset - Small 346.6 5 - 7 Replace Pipe 9 No 0

Joint Separation w/ Broken Conc. 355.0 12 - 12 Replace Pipe 10 No 0

Gregory Drive D 58 704 703 24 55.2 55.2 RCP Pipe Broken 38.1 10 No 0 Yes 55 Second Pipe Visible Crossing Storm Pipe

Gregory Drive D 59 704 704A 30 50.4 50.4 RCP None - - No 0 No 0

Gregory Drive D 60 704A 704B 30 182.7 182.7 RCP None - - No 0 No 0

Gregory Drive D 61 803A 803 18 32.1 32.1 RCP None - - No 0 No 0 Sanitary Pipe Crossing Through Storm Pipe

Gregory Drive D 62 803A 803B 24 8.0 8.0 RCP None - - No 0 No 0

Gregory Drive D 63 OUTFALL 803B 36 218.1 218.1 RCP None - - No 0 No 0

Concord Drive E 51 196 200 18 48.4 48.4 RCP Crack along Pipe 33.6 2 Chemical Grout 1 No 0

Quintuplet Drive System                 C 37 1280 MES 18x30

RCPQuintuplet Drive System                 

C 20 No 0 Yes

365.1 365.1 ERCP

271.3 271.3 RCP

No 0

170.6 170.6

Quintuplet Drive System                 

Quintuplet Drive System                 1189 1161 24

1261 1280W 18 32.1 32.1 RCP Yes 32

Clean Sediment Prior to CIPP

C 15

C 16

Quintuplet Drive System                 C 21 1147 1161 24 256.3 256.3 Perforated Pipe

271

RCP

1261 1210 15
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Table E.1 - CCTV  Inspection Results Summary

Point Repair(s)/Pipe 

Replacement

Repair/ 

Replacement 

Length

CIPP 

Recommend

CIPP 

Length

Project Area
Pipe       

(Beg. Str.)

Pipe      

(End Str.)
Area ID Video ID Size (in)

Pipe Rehabilitation Technique

Additional Comments

Length 

Surveyed 

(ft)

Pipe 

Length 

(ft)

Pipe Material
Pipe  Structural or O&M Issues and 

Observations

Distance 

(ft)

Clock 

Position

Roots in Pipe 33.1 4

Roots in Pipe 35.1 8

Roots in Pipe 52.1 5 - 7 Perforated Pipe

Crack in Pipe 91.5 10 Non-Perforated Pipe

Roots in Pipe 100.4 7

Crack in Pipe 110.4 3 - 9

Roots in Pipe 111.7 7

Roots in Pipe 132.3 5

Roots in Pipe 141.2 5

Roots in Pipe 160.8 5

Visible Filter Fabric 167.8 8 - 4

Visible Filter Fabric 187.5 9 - 3

Visible Filter Fabric 244.8 12 - 12

Paul McClure Court F 38 163A 163 15 25.1 25.1 CMP None - - No 0 No 0

Broken Pipe 17.7 5

Roots in Pipe 17.7 5 - 7

Stanhope Drive G 31 152 115 24 298.1 298.1 CMP Sediment/Debris in Pipe 152.5 - Clean Pipe 0 No 0

Stanhope Drive G 32 638 115 48 37.4 37.4 RCP Mineral Stain 26.4 4 - 7 Chemical Grout 1 No 0

Mineral Stain 0 3 Chemical Grout 1 No 0

Mineral Stain 63.4 12 - 12 Chemical Grout 1 No 0

Crack in Pipe 166.5 0.9 - 1 Replace Pipe 322 No 0

Plastic Board Across Pipe 321.5 5 - 7 Clean Pipe 0 No 0

Leaking at Walls of Inlet 322.5 - Chemical Grout 1 No 0

Mineral Stains 16.1 10 - 7 No 0 Yes

Crack in Pipe 30.3 7 - 4 No 0 Yes

Spoonhour Drive G 36 648 152 18 104.2 104.2 CMP None - - No 0 No 0

Park Avenue H 40 138A 138 18 24.1 24.1 CMP None - - No 0 No 0

Park Avenue H 41 138A 144 18 160 160 CMP None - - No 0 No 0

Heavy Concrete in Inlet #126B 0 - Clean Structure 0 No 0

Bulgle and Crack in Pipe 12.1 8 Replace Pipe 27 No 0

Park Avenue H 43 126B 126C 18 11.9 11.9 CMP None - - No 0 No 0

Park Avenue H 44 148B 148A 18 31.6 31.6 CMP None - - No 0 No 0

Park Avenue H 45 148C 148B 18 24.4 24.4 CMP None - - No 0 No 0

Paul McClure Court H 46 148D 148C 18 115.4 115.4 CMP None - - No 0 No 0

Hole/Deterioration 33.5 9

Material Changes to HDPE 80.3 -

Winter Park Drive I 48 / 48A HW-2 HW-1 36"x72" 127.9 127.9 ERCP New Junction Box Located 57.7 - Chemical Grout 1 Yes 128

Winter Park Drive I 49 HW-2A HW-1A 36"x72" 126.9 126.9 ERCP New Junction Box Located 56.2 - Chemical Grout 1 Yes 128 New Manhole (Buried)

Winter Park Drive I 50 HW-2B HW-1B 36"x72" 129.1 129.1 ERCP New Junction Box Located 60.4 - Chemical Grout 1 Yes 128

Mineral Stains at Joint 49.4 7 - 10 Chemical Grout 1 No 0

Roots at Joint 121.9 10 - 2 Chemical Grout 1 No 0

Material Change to ADS 130.0 - No 0 No 0

Leaking at Joint 130.8 9 Chemical Grout 1 No 0

Joint Offset 132.8 12 - 12 Chemical Grout 1 No 0

Material Change to HDPE 133.8 - No 0 No 0 CCTV Could Not Continue

Secret Way O 53 225 224 15 24.7 24.7 RCP Exposed Rebar At Inlet #224 24.7 - Repair Concrete 1 No 0

Material Change to ADS 118.2 -

Joint Angles to the Right 118.2 - CCTV Could Not Continue

Infiltration 12.9 7 Chemical Grout 1 No 0

Infiltration 48.5 7 Chemical Grout 1 No 0

Manhole Cover 48.5 - No 0 No 0 Manhole Lid Only at Culvert Bend, No Structure Box

Infiltration 61.9 7 Chemical Grout 1 No 0

Infiltration 85.1 7 Chemical Grout 1 No 0

Leaking Water and Sand 146.2 6 Chemical Grout 1 No 0

Leaking Water and Sand 158.5 5 Chemical Grout 1 No 0

Sunset Drive U 55 MH-1 1A 15 12.0 12.0 RCP Joint Offset 10.1 5 - 7 Chemical Grout 1 No 0

Ivey Road

88

Secret Way N 57 277F 277B 18 133.8 169.0 RCP

Secret Way O 54 225 225A 15 118.2 206 RCP/ADS

RCP

24 260.3 260.3 CMP Replace Pipe 260

0 Yes

126B 126A 18 27.1 27.1 CMP

F

13019652E

Replace Pipe 36 No 0

G 33 638 638S 48 90.7 90.7

Concord Drive 0

Replace Pipe 96 No 0Paul McClure Court H 47 148D 148E 24 96.2 96.2 CMP/HDPE

Park Avenue H 42

39 163A 163B 18 35.8 35.8 CMP

635 18 322.5 322.5 CMP

No

No

Paul McClure Court

Easment from Carriage Hill 

Drive
M 64 139 OUTFALL 30 155.0 155.0 RCP/ADS

Stanhope Drive G 35 648 149 15 32.6 32.6 RCP

Stanhope Drive

Stanhope Drive G 34 624

S

33

RCP170.2170.238"x60"29532868
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Table E.1 - CCTV  Inspection Results Summary

Point Repair(s)/Pipe 

Replacement

Repair/ 

Replacement 

Length

CIPP 

Recommend

CIPP 

Length

Project Area
Pipe       

(Beg. Str.)

Pipe      

(End Str.)
Area ID Video ID Size (in)

Pipe Rehabilitation Technique

Additional Comments

Length 

Surveyed 

(ft)

Pipe 

Length 

(ft)

Pipe Material
Pipe  Structural or O&M Issues and 

Observations

Distance 

(ft)

Clock 

Position

Sunset Drive U 56 2 2A 15 35.7 35.7 RCP None - - No 0 No 0

Cassel Creek Blvd  near Creek 

Crossing/ Newport Colony
V 1 1166B 1166 18 116.0 116.0 RCP None - - No 0 No 0

105.0' 2 - 10 Chemical Grout 1

129.0' 2 - 5 Chemical Grout 1

154.9' 3 - 9 Chemical Grout 1

163.0' 12 - 12 Chemical Grout 1

171.2' 3 - 6 Chemical Grout 1

195.4' 7 Chemical Grout 1

203.2' 2 - 9 Chemical Grout 1

No 036 207.9 207.9 RCP Mineral Staining at Joint
Cassel Creek Blvd  near Creek 

Crossing/ Newport Colony
1166 1166AV 2
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Appendix F 

CDM Inspection Results and  

Design for Area W 
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