
APPENDIX B: DRAINAGE CALCULATIONS



APPENDIX B-1-1

EXITSING CONDITIONS
DRAINAGE BASIN MAP
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APPENDIX B-1-2

PROPOSED CONDITIONS
DRAINAGE BASIN MAP
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APPENDIX B-2

BASIN AND DRAINAGE
WELL DATA



APPENDIX B-2-1

PRE-DEVELOPED DRAINAGE
CALCULATIONS



Land Use + Soil Storage Calculations Designed by: BVT
BOOMERANG - Basin 1 Checked by: APB
Project No: 040879026 Date: 5/10/2024

Existing Land Use
Description Sub-Area (ac) Area (ac)
Impervious Area 0.00

Building
Garages
Asphalt / Sidewalk / Other Imp.

Lake 0.00
Lake Surface
Lake Banks

Pervious Area 1.25
Dry Detention Bottom
Dry Detention Banks
Landscaping 1.25

Total Area 1.25



Land Use + Soil Storage Calculations Designed by: BVT
BOOMERANG - Basin 1 Checked by: APB
Project No: 040879026 Date: 5/10/2024

Soil Storage
Existing DATUM

Wet Season Water Table / Control Elevation 1.50 NAVD 1988

Soil Storage Capability (Coastal, Flatwoods, Depressional) Coastal

Average Site Elevation (Landscaping) 3.80 NAVD 1988
Average Depth to Water Table (Landscaping) 2.30 ft
Soil Storage Capability (Coastal, w/ 25% reduction) 1.88 in
Soil Storage (S) Over the Site (Landscaping) 1.88 in

Soil Storage (S) Over the Site (Entire Site) 1.88 in

Curve Number (CN) Based on Soil Storage (S) 84.2



BOOMERANG - Basin 1 BVT Stage Step Interval: 0.5
Project No: 040879026 5/10/2024 Start Stage Elevation: 1.50

Impervious Area Lake Surface Lake Banks Dry Detention Bottom Dry Detention Banks Landscaping Total
Storage Type L V L V L L Area

Area (ac) 0.00 0.00 0.00 0.00 0.00 1.25 1.25
Avg Low Elev. 1.60
Avg High Elev. 6.00

TOTAL
Stage Impervious Area Lake Surface Lake Banks Dry Detention Bottom Dry Detention Banks Landscaping CUM, AC-FT
1.50 0.000 0.000 0.000 0.000 0.000 0.000 0.000
2.00 0.000 0.000 0.000 0.000 0.000 0.023 0.023
2.50 0.000 0.000 0.000 0.000 0.000 0.115 0.115
3.00 0.000 0.000 0.000 0.000 0.000 0.278 0.278
3.50 0.000 0.000 0.000 0.000 0.000 0.513 0.513
4.00 0.000 0.000 0.000 0.000 0.000 0.818 0.818
4.50 0.000 0.000 0.000 0.000 0.000 1.195 1.195
5.00 0.000 0.000 0.000 0.000 0.000 1.642 1.642
5.50 0.000 0.000 0.000 0.000 0.000 2.161 2.161
6.00 0.000 0.000 0.000 0.000 0.000 2.750 2.750
6.50 0.000 0.000 0.000 0.000 0.000 3.375 3.375
7.00 0.000 0.000 0.000 0.000 0.000 4.000 4.000
7.50 0.000 0.000 0.000 0.000 0.000 4.625 4.625
8.00 0.000 0.000 0.000 0.000 0.000 5.250 5.250
8.50 0.000 0.000 0.000 0.000 0.000 5.875 5.875
9.00 0.000 0.000 0.000 0.000 0.000 6.500 6.500

Site Stage-Storage - Existing



TR-55 Volume Calculations - Existing Designed by: BVT
BOOMERANG - Basin 1 Checked by: APB
Project No: 040879026 Date: 5/10/2024

Existing Land Use
5-year/24 hours 10 year/24 hours 25-year /72 hours 100-year /72 hours

Potential Maximum Retention (S) (in) 1.88 1.88 1.88 1.88
Rainfall (P) (in) 8 9 13 18
Total Site Drainage Area (A) (ac) 1.25 1.25 1.25 1.25

Runoff (Q) (in) 6.12 7.08 10.99 15.93

Volume of Runoff (Vr) (ac-ft) 0.64 0.74 1.14 1.66

Stage - Storage Existing

Stage
(elev., ft)

Site Storage
(ac-ft)

Total Volume Stored in
Exfiltration Trench

(Vwq+Vadd+Vvoid)
(ac-ft)

Volume in
Underground Storage

(ac-ft)

Total Storage
(ac-ft)

1.50 0.000 0.000 0.000 0.000
2.00 0.023 0.000 0.000 0.023
2.50 0.115 0.000 0.000 0.115
3.00 0.278 0.000 0.000 0.278
3.50 0.513 0.000 0.000 0.513
4.00 0.818 0.000 0.000 0.818
4.50 1.195 0.000 0.000 1.195
5.00 1.642 0.000 0.000 1.642
5.50 2.161 0.000 0.000 2.161

Summary Stages
Existing Stage (ft) Max Stage (ft) Criteria

5-year/24 hours 3.70 N/A Min. Parking Elev.
10 year/24 hours 3.87 N/A Min. Road Crown
25-year /72 hours 4.43 N/A Min. Perim. Berm
100-year /72 hours (No Discharge) 5.02 N/A Min. Finished Floor

Equations Used (from Technical Release 55)
S = (1000/CN)-10
Q = (P25 - 0.2S)2 / (P25 + 0.8S)
Vr (ac-ft) = (Q)(A)/12



Summary Designed by: BVT
BOOMERANG - Basin 1 Checked by: APB
Project No: 040879026 Date: 5/10/2024

Stage Summary
Design Storm Existing Stage (ft) Max Stage (ft) Criteria
5-year/24 hours 3.70 N/A Min. Parking Elev.
10 year/24 hours 3.87 N/A Min. Road Crown
25-year /72 hours 4.43 N/A Min. Perim. Berm
100-year /72 hours (No Discharge) 5.02 N/A Min. Finished Floor

Finished Floor Elev. Summary
Criteria Min. FF Elev.

FEMA Flood Panel 7.00
ASCE/SEI 24-05 (Cat III, BFE + 1') 8.00
100-year Flood Elev Map 5.00
Design 100-year/3-day (No Disch) Elev 5.02
Governing Finish Floor Elevation 8.00



APPENDIX B-2-2

POST-DEVELOPED DRAINAGE
CALCULATIONS



BASIN 1



Land Use + Soil Storage Calculations Designed by: BVT
BOOMERANG - Basin 1 Checked by: APB
Project No: 041879026 Date: 6/26/2024

Proposed Land Use
Description Sub-Area (ac) Area (ac)
Impervious Area 0.48

Building 0.48
Pool Deck
Asphalt / Sidewalk / Other Imp.

Lake 0.00
Lake Surface
Lake Banks

Pervious Area 0.00
Dry Detention Bottom
Dry Detention Banks
Landscaping

Total Area 0.48



Land Use + Soil Storage Calculations Designed by: BVT
BOOMERANG - Basin 1 Checked by: APB
Project No: 041879026 Date: 6/26/2024
Soil Storage

Existing Proposed DATUM
Wet Season Water Table / Control Elevation 1.50 1.50 NAVD 1988

Soil Storage Capability (Coastal, Flatwoods, Depressional) Coastal Coastal

Average Site Elevation (Landscaping) 3.80 0.00 NAVD 1988
Average Depth to Water Table (Landscaping) 2.30 -1.50 ft
Soil Storage Capability (Coastal, w/ 25% reduction) 1.88 0.00 in
Soil Storage (S) Over the Site (Landscaping) 1.88 0.00 in

Soil Storage (S) Over the Site (Entire Site) 1.88 0.00 in

Curve Number (CN) Based on Soil Storage (S) 84.2 100.0



TR-55 Volume Calculations - Proposed Designed by: BVT
BOOMERANG - Basin 1 Checked by: APB
Project No: 041879026 Date: 6/26/2024

Volume Required
5-year/24 hours 10 year/24 hours 25-year /72 hours 100-year /72 hours

Potential Maximum Retention (S) (in) 0.00 0.00 0.00 0.00
Rainfall (P) (in) 8 9 13 18
Total Site Drainage Area (A) (ac) 0.48 0.48 0.48 0.48

Runoff (Q) (in) 8.000 9.000 13.000 18.000

Volume of Runoff (Vr) (ac-ft) 0.320 0.360 0.520 0.720

Summary Stages (ICPR)
Proposed Stage (ft) Existing Stage (ft) Max Stage (ft) Criteria

5-year/24 hours 4.32 3.70 N/A Min. Parking Elev.
10 year/24 hours 4.43 3.87 N/A Min. Road Crown
25-year /72 hours 4.46 4.43 N/A Min. Perim. Berm
100-year /72 hours (No Discharge) 4.83 5.02 N/A Min. Finished Floor

Equations Used (from Technical Release 55)
S = (1000/CN)-10
Q = (P25 - 0.2S)2 / (P25 + 0.8S)

Vr (ac-ft) = (Q)(A)/12



Summary Designed by: BVT
BOOMERANG - Basin 1 Checked by: APB
Project No: 041879026 Date: 6/26/2024

Stage Summary

Design Storm Proposed Stage (ft) Existing Stage (ft) Max Stage (ft) Criteria

5-year/24 hours 4.32 3.70 N/A Min. Parking Elev.
10 year/24 hours 4.43 3.87 N/A Min. Road Crown
25-year /72 hours 4.46 4.43 N/A Min. Perim. Berm
100-year /72 hours (No Discharge) 4.83 5.02 N/A Min. Finished Floor

Finished Floor Elev. Summary
Criteria Min. FF Elev.

FEMA Flood Panel 7.00
ASCE/SEI 24-05 (Cat III, BFE + 1') 8.00
100-year Flood Elev Map 5.00
Design 100-year/3-day (No Disch) Elev 4.83
Governing Finish Floor Elevation 8.00



BASIN 2A



Land Use + Soil Storage Calculations Designed by: BVT
BOOMERANG - Basin 2A Checked by: APB
Project No: 040879026 Date: 5/16/2024

Proposed Land Use
Description Sub-Area (ac) Area (ac)
Impervious Area 0.20

Building 0.20
Pool & Amenity Deck
Asphalt / Sidewalk / Other Imp.

Lake 0.00
Lake Surface
Lake Banks

Pervious Area 0.00
Dry Detention Bottom
Dry Detention Banks
Landscaping

Total Area 0.20



Land Use + Soil Storage Calculations Designed by: BVT
BOOMERANG - Basin 2A Checked by: APB
Project No: 040879026 Date: 5/16/2024
Soil Storage

Existing Proposed DATUM
Wet Season Water Table / Control Elevation 1.50 1.50 NAVD 1988

Soil Storage Capability (Coastal, Flatwoods, Depressional) Coastal Coastal

Average Site Elevation (Landscaping) 3.80 4.50 NAVD 1988
Average Depth to Water Table (Landscaping) 2.30 3.00 ft
Soil Storage Capability (Coastal, w/ 25% reduction) 1.88 4.95 in
Soil Storage (S) Over the Site (Landscaping) 1.88 0.00 in

Soil Storage (S) Over the Site (Entire Site) 1.88 0.00 in

Curve Number (CN) Based on Soil Storage (S) 84.2 98.0



TR-55 Volume Calculations - Proposed Designed by: BVT
BOOMERANG - Basin 2A Checked by: APB
Project No: 040879026 Date: 5/16/2024

Volume Required
5-year/24 hours 10 year/24 hours 25-year /72 hours 100-year /72 hours

Potential Maximum Retention (S) (in) 0.00 0.00 0.00 0.00
Rainfall (P) (in) 8 9 13 18
Total Site Drainage Area (A) (ac) 0.20 0.20 0.20 0.20

Runoff (Q) (in) 8.000 9.000 13.000 18.000

Volume of Runoff (Vr) (ac-ft) 0.133 0.150 0.217 0.300

Stage - Storage Proposed

Stage
(elev., ft)

Site Storage
(ac-ft)

Total Volume Stored in
Exfiltration Trench

(Vwq+Vadd+Vvoid)
(ac-ft)

Volume in
Underground Storage

(ac-ft)

Total Storage
(ac-ft)

1.50 0.000 0.000 0.000 0.000
2.00 0.000 0.000 0.000 0.000
2.50 0.000 0.000 0.000 0.000
3.00 0.000 0.000 0.000 0.000
3.50 0.000 0.000 0.000 0.000
4.00 0.000 0.000 0.000 0.000
4.50 0.000 0.000 0.000 0.000
5.00 0.000 0.000 0.000 0.000
5.50 0.000 0.000 0.000 0.000
6.00 0.000 0.000 0.000 0.000
6.50 0.000 0.000 0.000 0.000
7.00 0.000 0.000 0.000 0.000

Summary Stages (ICPR)
Proposed Stage (ft) Existing Stage (ft) Max Stage (ft) Criteria

5-year/24 hours 4.11 3.70 N/A Min. Parking Elev.
10 year/24 hours 4.21 3.87 N/A Min. Road Crown
25-year /72 hours 4.40 4.43 N/A Min. Perim. Berm
100-year /72 hours (No Discharge) 4.54 5.02 N/A Min. Finished Floor

Equations Used (from Technical Release 55)
S = (1000/CN)-10
Q = (P25 - 0.2S)2 / (P25 + 0.8S)
Vr (ac-ft) = (Q)(A)/12



Summary Designed by: BVT
BOOMERANG - Basin 2A Checked by: APB
Project No: 040879026 Date: 5/16/2024

Stage Summary

Design Storm Proposed Stage (ft) Existing Stage (ft) Max Stage (ft) Criteria

5-year/24 hours 4.11 3.70 N/A Min. Parking Elev.
10 year/24 hours 4.21 3.87 N/A Min. Road Crown
25-year /72 hours 4.40 4.43 N/A Min. Perim. Berm
100-year /72 hours (No Discharge) 4.54 5.02 N/A Min. Finished Floor

Finished Floor Elev. Summary
Criteria Min. FF Elev.

FEMA Flood Panel 7.00
ASCE/SEI 24-05 (Cat III, BFE + 1') 8.00
100-year Flood Elev Map 5.00
Design 100-year/3-day (No Disch) Elev 4.54
Governing Finish Floor Elevation 8.00



Land Use + Soil Storage Calculations Designed by: BVT
BOOMERANG - Basin 2B Checked by: APB
Project No: 040879026 Date: 5/16/2024

Proposed Land Use
Description Sub-Area (ac) Area (ac)
Impervious Area 0.29

Building
Pool & Amenity Deck 0.29
Asphalt / Sidewalk / Other Imp.

Lake 0.00
Lake Surface
Lake Banks

Pervious Area 0.00
Dry Detention Bottom
Dry Detention Banks
Landscaping

Total Area 0.29



Basin 2B



Land Use + Soil Storage Calculations Designed by: BVT
BOOMERANG - Basin 2B Checked by: APB
Project No: 040879026 Date: 6/26/2024

Proposed Land Use
Description Sub-Area (ac) Area (ac)
Impervious Area 0.25

Building
Pool & Amenity Deck 0.25
Asphalt / Sidewalk / Other Imp.

Lake 0.00
Lake Surface
Lake Banks

Pervious Area 0.00
Dry Detention Bottom
Dry Detention Banks
Landscaping

Total Area 0.25



Land Use + Soil Storage Calculations Designed by: BVT
BOOMERANG - Basin 2B Checked by: APB
Project No: 040879026 Date: 6/26/2024
Soil Storage

Existing Proposed DATUM
Wet Season Water Table / Control Elevation 1.50 1.50 NAVD 1988

Soil Storage Capability (Coastal, Flatwoods, Depressional) Coastal Coastal

Average Site Elevation (Landscaping) 3.80 #DIV/0! NAVD 1988
Average Depth to Water Table (Landscaping) 2.30 #DIV/0! ft
Soil Storage Capability (Coastal, w/ 25% reduction) 1.88 #DIV/0! in
Soil Storage (S) Over the Site (Landscaping) 1.88 #DIV/0! in

Soil Storage (S) Over the Site (Entire Site) 1.88 #DIV/0! in

Curve Number (CN) Based on Soil Storage (S) 84.2 98.0



BOOMERANG - Basin 2B BVT Stage Step Interval: 0.5

Project No: 040879026 6/26/2024 Start Stage Elevation: 1.50

Impervious Area Lake Surface Lake Banks Dry Detention Bottom Dry Detention Banks Landscaping Total
Storage Type L V L V L L Area

Area (ac) 0.250 0.000 0.000 0.000 0.000 0.000 0.250
Avg Low Elev. 4.50
Avg High Elev. 4.50

TOTAL
Stage Impervious Area Lake Surface Lake Banks Dry Detention Bottom Dry Detention Banks Landscaping CUM, AC-FT

1.50 0.000 0.000 0.000 0.000 0.000 0.000 0.000

2.00 0.000 0.000 0.000 0.000 0.000 0.000 0.000

2.50 0.000 0.000 0.000 0.000 0.000 0.000 0.000

3.00 0.000 0.000 0.000 0.000 0.000 0.000 0.000

3.50 0.000 0.000 0.000 0.000 0.000 0.000 0.000

4.00 0.000 0.000 0.000 0.000 0.000 0.000 0.000

4.50 0.000 0.000 0.000 0.000 0.000 0.000 0.000

5.00 0.125 0.000 0.000 0.000 0.000 0.000 0.125

5.50 0.250 0.000 0.000 0.000 0.000 0.000 0.250

6.00 0.375 0.000 0.000 0.000 0.000 0.000 0.375

6.50 0.500 0.000 0.000 0.000 0.000 0.000 0.500

7.00 0.625 0.000 0.000 0.000 0.000 0.000 0.625

7.50 0.750 0.000 0.000 0.000 0.000 0.000 0.750

8.00 0.875 0.000 0.000 0.000 0.000 0.000 0.875

8.50 1.000 0.000 0.000 0.000 0.000 0.000 1.000

9.00 1.125 0.000 0.000 0.000 0.000 0.000 1.125

Site Stage-Storage - Proposed



Water Quality Calculations - Proposed Designed by:
BOOMERANG - Basin 2B Checked by:
Project No: 040879026 Date:

I. LAND USE:

1 Building 0.00 ac. 0.00%
2 Garages 0.25 ac. 100.00%
3 Asphalt / Sidewalk / Other Imp. 0.00 ac. 0.00%
4 Lake Surface 0.00 ac. 0.00%
5 Lake Banks 0.00 ac. 0.00%
6 Dry Detention Bottom 0.00 ac. 0.00%
7 Dry Detention Banks 0.00 ac. 0.00%
8 Landscaping 0.00 ac. 0.00%

Total = 0.25 ac. 100%

Total overall impervious surface with building = 100.00%

II. WATER QUALITY CRITERIA:

Quality standards shall be provided during a 3 year, 1 hour storm event for one of the following
three combinations:

1. If a wet detention system, then whichever is the greater of the following:
a. The first inch of runoff from the entire project site.
b. The amount of 2.5 inches times the percent impervious for the project site. 

2. Exfiltration trench requires the volume required for the wet detention system.

III. WATER QUALITY COMPUTATIONS:

1. Compute the first inch of runoff from the entire developed project site:
= 1.00 inch X 0.25 acres X ( 1 foot / 12 inches )
= 0.021 ac-ft for the first inch of runoff

2. Compute 2.5 inches times the percent impervious for the developed project site:
a. Site area for water quality pervious / impervious calculations only:

= Total Project - ( Lake Area + Buildings) 
= 0.25 acres -          ( 0.00 acres    + 0.00 acres)
= 0.25 acres of site area for water quality calculations

b. Impervious area for water quality pervious / impervious calculations only:
= Site area for water quality - Pervious area
= 0.25 acres - 0.00 acres
= 0.25 acres of impervious area for water quality calculations

c. Percentage of impervious area for water quality:
= Impervious area for water quality  /  Site area for water quality  x  100% 
= 0.25 acres / 0.250 acres x 100%
= 100.00 % Impervious

d. For 2.5 inches times the percentage of impervious area:
= 2.5 inches X 100.00 %
= 2.50 inches to be treated

e. Compute volume required for quality detention:
= Inches to be treated  X  ( Total Site Area - Lake Area )
= 2.50 inches X          ( 0.25 acres      - 0.000 acres   )   x   ( 1 foot / 12 inches )
= 0.05 ac-ft required for detention storage

3. The first inch of runoff from the entire developed site = 0.021 ac-ft
2.5 inches times the percentage of impervious area = 0.052 ac-ft

The volume of 0.052 ac-ft controls

BVT
APB

6/26/2024
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Exfiltration Trench Calculations - Proposed Designed by:
BOOMERANG - Basin 2B Checked by:
Project No: 040879026 Date:

EXFILTRATION TRENCH CALCULATIONS:

1. Design Formula: L = 2*(0.5*Vwq + Vadd) / ( K((2*H2*Du) - (Du^2) + (2*H2*Ds)) + (1.39x10^4*W*Du))

2. Design Information:

Weir Needed in ET System? no
Weir Elevation ft.
Vwq = Water Quality Vol. to be Exfiltrated: 0.63 ac-in 3.28"xSite = 0.07 ac-ft
Vadd = Add. Storage Vol. in 1 hour (up to 3.28"xSite - Vwq): 0.20 ac-in 0.82 ac-in
W = Trench Width: 9.67 ft.
K = Hydraulic Conductivity: 1.223E-04 cfs/sq-ft per ft head
H2 = Depth of Water Table: 3.00 ft.
Du = Non-Saturated Trench Depth: 1.50 ft.
Ds = Saturated Trench Depth: 3.33 ft.
Total Trench Depth: 4.83 ft.

3a. Exfiltration Trench Required (Quality): 118 ft.
3b. Exfiltration Trench Required (Max. Additional Storage): 74 ft.
3c. Total Maximum Exfiltration Trench Required: 192 ft.

4. Exfiltration Trench Provided: 285 ft.

5. Storage Provided:

Exfiltration Trench Vol Provided (Quality): 0.052 ac-ft
Exfiltration Trench Vol Provided (Additional Storage): 0.016 ac-ft
Total Exfiltration Trench Vol Provided: 0.068 ac-ft

50% Volume in Pipes + 50% of voids for length beyond max. ET required 0.021 ac-ft

Total Storage Volume Provided in Exfiltration Trench 0.090 ac-ft

Thickness (in) Elev (ft)
4.50 Lowest Inlet

6 Asphalt + Base Thickness
12 Select Backfill

3.00 Top of Trench (Top of Pea Gravel)
6 Pea Gravel
6 Pipe Cover (Min. 6")

0.00 Weir Elevation (if applicable)

2.00 Inside Top of Pipe
18 Pipe Size (Min. 12")

0.50 Invert of Pipe

28 Pipe Bed (Min. 12")

-1.83 Bottom of Trench

1.50 Water Table / Control Water Elevation

BVT
APB

6/26/2024
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TR-55 Volume Calculations - Proposed Designed by: BVT
BOOMERANG - Basin 2B Checked by: APB
Project No: 040879026 Date: 6/26/2024

Volume Required
5-year/24 hours 10 year/24 hours 25-year /72 hours 100-year /72 hours

Potential Maximum Retention (S) (in) 0.00 0.00 0.00 0.00
Rainfall (P) (in) 8 9 13 18
Total Site Drainage Area (A) (ac) 0.25 0.25 0.25 0.25

Runoff (Q) (in) 8.000 9.000 13.000 18.000

Volume of Runoff (Vr) (ac-ft) 0.167 0.188 0.271 0.375

Stage - Storage Proposed

Stage
(elev., ft)

Site Storage
(ac-ft)

Total Volume Stored in 
Exfiltration Trench 

(Vwq+Vadd+Vvoid)
(ac-ft)

Volume in 
Underground Storage

(ac-ft)

Total Storage
(ac-ft)

1.50 0.000 0.000 0.000 0.000
2.00 0.000 0.000 0.000 0.000
2.50 0.000 0.000 0.000 0.000
3.00 0.000 0.090 0.000 0.090
3.50 0.000 0.090 0.000 0.090
4.00 0.000 0.090 0.000 0.090
4.50 0.000 0.090 0.000 0.090
5.00 0.125 0.090 0.000 0.215
5.50 0.250 0.090 0.000 0.340
6.00 0.375 0.090 0.000 0.465
6.50 0.500 0.090 0.000 0.590
7.00 0.625 0.090 0.000 0.715

Summary Quality
Required Min Water Quality to Meet: 0.052 ac-ft
Water Quality Volume Met at Stage: 2.79 ft

Summary Stages (ICPR)
Proposed Stage (ft) Existing Stage (ft) Max Stage (ft) Criteria

5-year/24 hours 4.11 3.70 N/A Min. Parking Elev.
10 year/24 hours 4.22 3.87 N/A Min. Road Crown
25-year /72 hours 4.40 4.43 N/A Min. Perim. Berm
100-year /72 hours (No Discharge) 4.54 5.02 N/A Min. Finished Floor

Equations Used (from Technical Release 55)
S = (1000/CN)-10
Q = (P25 - 0.2S)2 / (P25 + 0.8S)

Vr (ac-ft) = (Q)(A)/12



Summary Designed by: BVT
BOOMERANG - Basin 2B Checked by: APB
Project No: 040879026 Date: 6/26/2024

Stage Summary

Design Storm Proposed Stage (ft) Existing Stage (ft) Max Stage (ft) Criteria

5-year/24 hours 4.11 3.70 N/A Min. Parking Elev.
10 year/24 hours 4.22 3.87 N/A Min. Road Crown
25-year /72 hours 4.40 4.43 N/A Min. Perim. Berm
100-year /72 hours (No Discharge) 4.54 5.02 N/A Min. Finished Floor

Finished Floor Elev. Summary
Criteria Min. FF Elev.

FEMA Flood Panel 7.00
ASCE/SEI 24-05 (Cat III, BFE + 1') 8.00
100-year Flood Elev Map 5.00
Design 100-year/3-day (No Disch) Elev 4.54
Governing Finish Floor Elevation 8.00

Quality Summary
Required Min Water Quality to Meet: 0.052 ac-ft controls
Water Quality Volume Met at Stage: 2.79 ft
Quality Provided Through Exfiltration: 0.089585345 ac-ft 
Exfiltration Trench Used: 285 ft
Exfiltration Trench Dimensions: Width (ft) = 9.67 Depth (ft) = 4.83



BASIN 3



Land Use + Soil Storage Calculations Designed by: BVT
BOOMERANG - Basin 3 Checked by: APB
Project No: 040879026 Date: 6/26/2024

Proposed Land Use
Description Sub-Area (ac) Area (ac)
Impervious Area 0.04

Building
Garages 
Asphalt / Sidewalk / Other Imp. 0.04

Lake 0.00
Lake Surface
Lake Banks

Pervious Area 0.28
Dry Detention Bottom
Dry Detention Banks
Landscaping 0.28

Total Area 0.32



Land Use + Soil Storage Calculations Designed by: BVT
BOOMERANG - Basin 3 Checked by: APB
Project No: 040879026 Date: 6/26/2024
Soil Storage

Existing Proposed DATUM
Wet Season Water Table / Control Elevation 1.50 1.50 NAVD 1988

Soil Storage Capability (Coastal, Flatwoods, Depressional) Coastal Coastal

Average Site Elevation (Landscaping) 3.80 3.05 NAVD 1988
Average Depth to Water Table (Landscaping) 2.30 1.55 ft
Soil Storage Capability (Coastal, w/ 25% reduction) 1.88 0.45 in
Soil Storage (S) Over the Site (Landscaping) 1.88 0.39 in

Soil Storage (S) Over the Site (Entire Site) 1.88 0.39 in

Curve Number (CN) Based on Soil Storage (S) 84.2 96.2



BOOMERANG - Basin 3 BVT Stage Step Interval: 0.5

Project No: 040879026 6/26/2024 Start Stage Elevation: 1.50

Impervious Area Lake Surface Lake Banks Dry Detention Bottom Dry Detention Banks Landscaping Total
Storage Type L V L V L L Area

Area (ac) 0.040 0.000 0.000 0.000 0.000 0.280 0.320
Avg Low Elev. 1.60 1.60
Avg High Elev. 4.50 4.50

TOTAL
Stage Impervious Area Lake Surface Lake Banks Dry Detention Bottom Dry Detention Banks Landscaping CUM, AC-FT

1.50 0.000 0.000 0.000 0.000 0.000 0.000 0.000

2.00 0.001 0.000 0.000 0.000 0.000 0.008 0.009

2.50 0.006 0.000 0.000 0.000 0.000 0.039 0.045

3.00 0.014 0.000 0.000 0.000 0.000 0.095 0.108

3.50 0.025 0.000 0.000 0.000 0.000 0.174 0.199

4.00 0.040 0.000 0.000 0.000 0.000 0.278 0.318

4.50 0.058 0.000 0.000 0.000 0.000 0.406 0.464

5.00 0.078 0.000 0.000 0.000 0.000 0.546 0.624

5.50 0.098 0.000 0.000 0.000 0.000 0.686 0.784

6.00 0.118 0.000 0.000 0.000 0.000 0.826 0.944

6.50 0.138 0.000 0.000 0.000 0.000 0.966 1.104

7.00 0.158 0.000 0.000 0.000 0.000 1.106 1.264

7.50 0.178 0.000 0.000 0.000 0.000 1.246 1.424

8.00 0.198 0.000 0.000 0.000 0.000 1.386 1.584

8.50 0.218 0.000 0.000 0.000 0.000 1.526 1.744

9.00 0.238 0.000 0.000 0.000 0.000 1.666 1.904

Site Stage-Storage - Proposed



TR-55 Volume Calculations - Proposed Designed by: BVT
BOOMERANG - Basin 3 Checked by: APB
Project No: 040879026 Date: 6/26/2024

Volume Required
5-year/24 hours 10 year/24 hours 25-year /72 hours 100-year /72 hours

Potential Maximum Retention (S) (in) 0.39 0.39 0.39 0.39
Rainfall (P) (in) 8 9 13 18
Total Site Drainage Area (A) (ac) 0.32 0.32 0.32 0.32

Runoff (Q) (in) 7.546 8.544 12.539 17.536

Volume of Runoff (Vr) (ac-ft) 0.201 0.228 0.334 0.468

Stage - Storage Proposed

Stage
(elev., ft)

Site Storage
(ac-ft)

Total Volume Stored in 
Exfiltration Trench 

(Vwq+Vadd+Vvoid)
(ac-ft)

Volume in 
Underground Storage

(ac-ft)

Total Storage
(ac-ft)

1.50 0.000 0.000 0.000 0.000
2.00 0.009 0.000 0.000 0.009
2.50 0.045 0.000 0.000 0.045
3.00 0.108 0.000 0.000 0.108
3.50 0.199 0.000 0.000 0.199
4.00 0.318 0.000 0.000 0.318
4.50 0.464 0.000 0.000 0.464
5.00 0.624 0.000 0.000 0.624
5.50 0.784 0.000 0.000 0.784
6.00 0.944 0.000 0.000 0.944
6.50 1.104 0.000 0.000 1.104
7.00 1.264 0.000 0.000 1.264

Summary Quality
Required Min Water Quality to Meet: 0.027 ac-ft
Water Quality Volume Met at Stage: 2.25 ft

Summary Stages
Proposed Stage (ft) Existing Stage (ft) Max Stage (ft) Criteria

5-year/24 hours 3.51 3.70 N/A Min. Parking Elev.
10 year/24 hours 3.62 3.87 N/A Min. Road Crown
25-year /72 hours 4.06 4.43 N/A Min. Perim. Berm
100-year /72 hours (No Discharge) 4.51 5.02 N/A Min. Finished Floor

Equations Used (from Technical Release 55)
S = (1000/CN)-10
Q = (P25 - 0.2S)2 / (P25 + 0.8S)

Vr (ac-ft) = (Q)(A)/12



Summary Designed by: BVT
BOOMERANG - Basin 3 Checked by: APB
Project No: 040879026 Date: 6/26/2024

Stage Summary

Design Storm Proposed Stage (ft) Existing Stage (ft) Max Stage (ft) Criteria

5-year/24 hours 3.51 3.70 N/A Min. Parking Elev.
10 year/24 hours 3.62 3.87 N/A Min. Road Crown
25-year /72 hours 4.06 4.43 N/A Min. Perim. Berm
100-year /72 hours (No Discharge) 4.51 5.02 N/A Min. Finished Floor

Finished Floor Elev. Summary
Criteria Min. FF Elev.

FEMA Flood Panel 7.00
ASCE/SEI 24-05 (Cat III, BFE + 1') 8.00
100-year Flood Elev Map 5.00
Design 100-year/3-day (No Disch) Elev 4.51
Governing Finish Floor Elevation 8.00

Quality Summary
Required Min Water Quality to Meet: 0.027 ac-ft controls
Water Quality Volume Met at Stage: 2.25 ft



APPENDIX B-2-3

DRAINAGE WELL
RATING CURVES



Hollywood Boomerang
Drainage Calculations
KHA No. 040879026

# of Wells 5
Discharge Rate Per Well (GPM/ft. head) 300

Total Well Discharge (GPM/ft. head) 1500.00 Oct. Wt. 1.50
Total Well Discharge (CFS/ft. head) 3.34 Head Loss 2.00

Stage Active Head Discharge (*)
 (ft)  (ft) Q (cfs)
0.50 -3.00 -10.03
1.00 -2.50 -8.36
1.50 -2.00 -6.68
2.00 -1.50 -5.01
2.30 -1.20 -4.01
3.00 -0.50 -1.67
3.50 0.00 0.00
4.00 0.50 1.67
4.50 1.00 3.34
5.00 1.50 5.01
5.50 2.00 6.68
6.00 2.50 8.36
6.50 3.00 10.03
7.00 3.50 11.70
7.50 4.00 13.37
8.00 4.50 15.04
8.50 5.00 16.71
9.00 5.50 18.38
9.50 6.00 20.05
10.00 6.50 21.72
10.50 7.00 23.40
11.00 7.50 25.07
11.50 8.00 26.74
12.00 8.50 28.41
12.50 9.00 30.08
13.00 9.50 31.75
13.50 10.00 33.42
14.00 10.50 35.09
14.50 11.00 36.76
15.00 11.50 38.44
15.50 12.00 40.11
16.00 12.50 41.78
16.50 13.00 43.45
17.00 13.50 45.12
17.50 14.00 46.79
18.00 14.50 48.46
18.50 15.00 50.13
19.00 15.50 51.80

Drainage Well Rating Curve Table - Basin 1
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K:\FTL_Civil\040 Jobs\040879026 Hollywood Boomerang 901 S Ocean Dr\Design\Drainage\Drainage Calculations\ICPR Model\Hollywood Moon Drainage Well - Basin 1.xlsx



Hollywood Boomerang
Drainage Calculations
KHA No. 040879026

# of Wells 2
Discharge Rate Per Well (GPM/ft. head) 300

Total Well Discharge (GPM/ft. head) 600.00 Oct. Wt. 1.50
Total Well Discharge (CFS/ft. head) 1.34 Head Loss 2.00

Stage Active Head Discharge (*)
 (ft)  (ft) Q (cfs)
0.50 -3.00 -4.01
1.00 -2.50 -3.34
1.50 -2.00 -2.67
2.00 -1.50 -2.01
2.30 -1.20 -1.60
3.00 -0.50 -0.67
3.50 0.00 0.00
4.00 0.50 0.67
4.50 1.00 1.34
5.00 1.50 2.01
5.50 2.00 2.67
6.00 2.50 3.34
6.50 3.00 4.01
7.00 3.50 4.68
7.50 4.00 5.35
8.00 4.50 6.02
8.50 5.00 6.68
9.00 5.50 7.35
9.50 6.00 8.02
10.00 6.50 8.69
10.50 7.00 9.36
11.00 7.50 10.03
11.50 8.00 10.70
12.00 8.50 11.36
12.50 9.00 12.03
13.00 9.50 12.70
13.50 10.00 13.37
14.00 10.50 14.04
14.50 11.00 14.71
15.00 11.50 15.37
15.50 12.00 16.04
16.00 12.50 16.71
16.50 13.00 17.38
17.00 13.50 18.05
17.50 14.00 18.72
18.00 14.50 19.39
18.50 15.00 20.05
19.00 15.50 20.72

Drainage Well Rating Curve Table - Basin 2

0

2

4

6

8

10

-1 3 6
De

pt
h

(ft
)

Discharge (CFS)

Depth vs Discharge
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Hollywood Boomerang
Drainage Calculations
KHA No. 040879026

# of Wells 1
Discharge Rate Per Well (GPM/ft. head) 300

Total Well Discharge (GPM/ft. head) 300.00 Oct. Wt. 1.50
Total Well Discharge (CFS/ft. head) 0.67 Head Loss 2.00

Stage Active Head Discharge (*)
 (ft)  (ft) Q (cfs)
0.50 -3.00 -2.01
1.00 -2.50 -1.67
1.50 -2.00 -1.34
2.00 -1.50 -1.00
2.30 -1.20 -0.80
3.00 -0.50 -0.33
3.50 0.00 0.00
4.00 0.50 0.33
4.50 1.00 0.67
5.00 1.50 1.00
5.50 2.00 1.34
6.00 2.50 1.67
6.50 3.00 2.01
7.00 3.50 2.34
7.50 4.00 2.67
8.00 4.50 3.01
8.50 5.00 3.34
9.00 5.50 3.68
9.50 6.00 4.01
10.00 6.50 4.34
10.50 7.00 4.68
11.00 7.50 5.01
11.50 8.00 5.35
12.00 8.50 5.68
12.50 9.00 6.02
13.00 9.50 6.35
13.50 10.00 6.68
14.00 10.50 7.02
14.50 11.00 7.35
15.00 11.50 7.69
15.50 12.00 8.02
16.00 12.50 8.36
16.50 13.00 8.69
17.00 13.50 9.02
17.50 14.00 9.36
18.00 14.50 9.69
18.50 15.00 10.03
19.00 15.50 10.36

Drainage Well Rating Curve Table - Basin 3
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APPENDIX B-3

ICPR POST MODEL
CALCULATIONS



Hollywood Boomerang - ICPR Report 1

C:\Users\justin.wood\Documents\Hollywood Moon ICPR Model\ 5/16/2024 12:22

Background Image: Basin Map



Hollywood Boomerang - ICPR Report 2

C:\Users\justin.wood\Documents\Hollywood Moon ICPR Model\ 5/16/2024 12:22

Simple Basin: BASIN 1
Scenario: Scenario1

Node: B1 (DW-1 to DW-5)
Hydrograph Method: Santa Barbara Urban Hydrograph
Infiltration Method: Curve Number

Time of Concentration: 10.0000 min
Max Allowable Q: 999.00 cfs

Time Shift: 0.0000 hr
Area: 0.5200 ac

Curve Number: 98.0
% Impervious: 0.00

% DCIA: 0.00
% Direct: 0.00

Rainfall Name:

Comment: (5) DRAINAGE WELLS @ 300 GPM = 1700 GPM



Hollywood Boomerang - ICPR Report 3

C:\Users\justin.wood\Documents\Hollywood Moon ICPR Model\ 5/16/2024 12:22

Simple Basin: BASIN 2A
Scenario: Scenario1

Node: B2A (DW-6 to DW-7)
Hydrograph Method: Santa Barbara Urban Hydrograph
Infiltration Method: Curve Number

Time of Concentration: 10.0000 min
Max Allowable Q: 999.00 cfs

Time Shift: 0.0000 hr
Area: 0.2000 ac

Curve Number: 98.0
% Impervious: 0.00

% DCIA: 0.00
% Direct: 0.00

Rainfall Name:

Comment: (2) DRAINAGE WELLS @ 300 GPM = 600 GPM



Hollywood Boomerang - ICPR Report 4

C:\Users\justin.wood\Documents\Hollywood Moon ICPR Model\ 5/16/2024 12:22

Simple Basin: BASIN 2B
Scenario: Scenario1

Node: B2B (DW-8)
Hydrograph Method: Santa Barbara Urban Hydrograph
Infiltration Method: Curve Number

Time of Concentration: 10.0000 min
Max Allowable Q: 999.00 cfs

Time Shift: 0.0000 hr
Area: 0.2900 ac

Curve Number: 98.0
% Impervious: 0.00

% DCIA: 0.00
% Direct: 0.00

Rainfall Name:

Comment: (1) DRAINAGE WELLS @ 300 GPM = 300 GPM

LENGTH OF EXFILTRATION TRENCH (TYPE I) = 285 LF
TOP OF EXFILTRATION TRENCH (TYPE I) = 3.00 (NAVD)
TOTAL EXFILTRATION TRENCH VOLUME PROVIDED (TYPE I) = 0.095 AC-FT



Hollywood Boomerang - ICPR Report 5

C:\Users\justin.wood\Documents\Hollywood Moon ICPR Model\ 5/16/2024 12:22

Node: B1 (DW-1 to DW-5)
Scenario: Scenario1

Type: Stage/Volume
Base Flow: 0.00 cfs

Initial Stage: 1.50 ft
Warning Stage: 4.50 ft

Stage [ft] Volume [ac-ft] Volume [ft3]
1.50 0.00 0
3.50 0.00 0
4.50 0.00 0
5.50 0.00 0
6.50 0.00 0

Comment: (5) DRAINAGE WELLS @ 300 GPM = 1700 GPM



Hollywood Boomerang - ICPR Report 6

C:\Users\justin.wood\Documents\Hollywood Moon ICPR Model\ 5/16/2024 12:22

Node: B2A (DW-6 to DW-7)
Scenario: Scenario1

Type: Stage/Volume
Base Flow: 0.00 cfs

Initial Stage: 1.50 ft
Warning Stage: 4.50 ft

Stage [ft] Volume [ac-ft] Volume [ft3]
1.50 0.00 0
2.00 0.00 0
2.50 0.00 0
3.00 0.08 3615
3.50 0.08 3615
4.00 0.08 3615
4.50 0.08 3615
5.00 0.22 9496
5.50 0.35 15377
6.00 0.49 21257
6.50 0.62 27138
7.00 0.76 33018

Comment: (2) DRAINAGE WELLS @ 300 GPM = 600 GPM



Hollywood Boomerang - ICPR Report 7

C:\Users\justin.wood\Documents\Hollywood Moon ICPR Model\ 5/16/2024 12:22

Node: B2B (DW-8)
Scenario: Scenario1

Type: Stage/Volume
Base Flow: 0.00 cfs

Initial Stage: 1.50 ft
Warning Stage: 4.50 ft

Stage [ft] Volume [ac-ft] Volume [ft3]
1.50 0.00 0
2.00 0.00 0
2.50 0.00 0
3.00 0.10 4138
3.50 0.10 4138
4.00 0.10 4138
4.50 0.10 4138
5.00 0.24 10454
5.50 0.39 16771
6.00 0.53 23087
6.50 0.68 29403
7.00 0.82 35719

Comment: (1) DRAINAGE WELLS @ 300 GPM = 300 GPM

LENGTH OF EXFILTRATION TRENCH (TYPE I) = 285 LF
TOP OF EXFILTRATION TRENCH (TYPE I) = 3.00 (NAVD)
TOTAL EXFILTRATION TRENCH VOLUME PROVIDED (TYPE I) = 0.095 AC-FT



Hollywood Boomerang - ICPR Report 8

C:\Users\justin.wood\Documents\Hollywood Moon ICPR Model\ 5/16/2024 12:22

Node: N-GW
Scenario: Scenario1

Type: Time/Stage
Base Flow: 0.00 cfs

Initial Stage: 1.00 ft
Warning Stage: 0.00 ft

Boundary Stage:

Year Month Day Hour Stage [ft]
0 0 0 0.0000 1.50
0 0 0 999.0000 1.50

Comment: GROUNDWATER = 1.5'

Link: L-0160P
Scenario: Scenario1

Type: Pipe
From Node: B2B (DW-8)

To Node: B2A (DW-6 to DW-7)
Link Count: 1

Flow Direction: Both

Link: TOP OF CASING-B1
Scenario: Scenario1

Type: Rating Curve
From Node: B1 (DW-1 to DW-5)

To Node: N-GW
Link Count: 1

Flow Direction: Both

Link: TOP OF CASING-B2
Scenario: Scenario1

Type: Rating Curve
From Node: B2A (DW-6 to DW-7)

To Node: N-GW
Link Count: 1

Flow Direction: Both

Link: TOP OF CASING-B3
Scenario: Scenario1
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Type: Rating Curve
From Node: B2B (DW-8)

To Node: N-GW
Link Count: 1

Flow Direction: Both
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Rating Curve Link: TOP OF CASING-B1
Scenario: Scenario1

From Node: B1 (DW-1 to DW-5)
To Node: N-GW

Link Count: 1
Flow Direction: Both

Table Elev On [ft] Elev On Node Elev Off [ft] Elev Off Node
RATING CURVE-B1 3.50 3.50

Comment: TOP OF CASING = 3.50'
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Rating Curve Link: TOP OF CASING-B2
Scenario: Scenario1

From Node: B2A (DW-6 to DW-7)
To Node: N-GW

Link Count: 1
Flow Direction: Both

Table Elev On [ft] Elev On Node Elev Off [ft] Elev Off Node
RATING CURVE-B2 3.50 3.50

Comment: TOP OF CASING = 3.50'
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Rating Curve Link: TOP OF CASING-B3
Scenario: Scenario1

From Node: B2B (DW-8)
To Node: N-GW

Link Count: 1
Flow Direction: Both

Table Elev On [ft] Elev On Node Elev Off [ft] Elev Off Node
RATING CURVE-B3 3.50 3.50

Comment: (1) DRAINAGE WELLS @ 300 GPM = 300 GPM

LENGTH OF EXFILTRATION TRENCH (TYPE I) = 282 LF
TOP OF EXFILTRATION TRENCH (TYPE I) = 2.67 (NAVD)
TOTAL EXFILTRATION TRENCH VOLUME PROVIDED (TYPE I) = 0.089 AC-FT
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Rating Curve: RATING CURVE-B1
Scenario: Scenario1

Type: Upstream Stage

Upstream Stage [ft] Discharge [cfs]
3.50 0.00
4.00 1.67
4.50 3.34
5.00 5.01
5.50 6.68
6.00 8.36
6.50 10.03
7.00 11.70
7.50 13.37
8.00 15.04

Comment: (5) WELLS @ 300 GPM = 1700 GPM
TOP OF CASING = 3.50'

Rating Curve: RATING CURVE-B1 Scenario: Scenario1
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Rating Curve: RATING CURVE-B2
Scenario: Scenario1

Type: Upstream Stage

Upstream Stage [ft] Discharge [cfs]
3.50 0.00
4.00 0.67
4.50 1.34
5.00 2.01
5.50 2.67
6.00 3.34
6.50 4.01
7.00 4.68
7.50 5.35
8.00 6.02

Comment: (2) WELLS @ 300 GPM = 600 GPM
TOP OF CASING = 3.50'

Rating Curve: RATING CURVE-B2 Scenario: Scenario1
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Rating Curve: RATING CURVE-B3
Scenario: Scenario1

Type: Upstream Stage

Upstream Stage [ft] Discharge [cfs]
3.50 0.00
4.00 0.33
4.50 0.67
5.00 1.00
5.50 1.34
6.00 1.67
6.50 2.01
7.00 2.34
7.50 2.67
8.00 3.01

Comment: (1) DRAINAGE WELLS @ 300 GPM = 300 GPM

LENGTH OF EXFILTRATION TRENCH (TYPE I) = 282 LF
TOP OF EXFILTRATION TRENCH (TYPE I) = 2.67 (NAVD)
TOTAL EXFILTRATION TRENCH VOLUME PROVIDED (TYPE I) = 0.089 AC-FT
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Rating Curve: RATING CURVE-B3 Scenario: Scenario1
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Simulation: 100YR-72HR
Scenario: Scenario1

Run Date/Time: 5/16/2024 12:06:31 PM
Program Version: ICPR4 4.07.04

General
Run Mode: Normal

Year Month Day Hour [hr]
Start Time: 0 0 0 0.0000
End Time: 0 0 0 80.0000

Hydrology [sec] Surface Hydraulics
[sec]

Groundwater [sec]

Min Calculation Time: 60.0000 0.1000 900.0000
Max Calculation Time: 30.0000

Output Time Increments

Hydrology

Year Month Day Hour [hr] Time Increment [min]
0 0 0 0.0000 15.0000

Surface Hydraulics

Year Month Day Hour [hr] Time Increment [min]
0 0 0 0.0000 15.0000

Groundwater

Year Month Day Hour [hr] Time Increment [min]
0 0 0 0.0000 60.0000

Restart File
Save Restart: False

Resources & Lookup Tables

Resources Lookup Tables
Rainfall Folder: Boundary Stage Set:

Reference ET Folder: Extern Hydrograph Set:
Unit Hydrograph

Folder:
Curve Number Set:

Green-Ampt Set:
Vertical Layers Set:

Impervious Set:
Roughness Set:
Crop Coef Set:

Fillable Porosity Set:
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Conductivity Set:
Leakage Set:

Tolerances & Options

Time Marching: SAOR IA Recovery Time: 24.0000 hr
Max Iterations: 6 ET for Manual Basins: False

Over-Relax Weight
Fact:

0.5 dec

dZ Tolerance: 0.0010 ft Smp/Man Basin Rain
Opt:

Global

Max dZ: 1.0000 ft OF Region Rain Opt: Global
Link Optimizer Tol: 0.0001 ft Rainfall Name: ~SFWMD-72

Rainfall Amount: 18.00 in
Edge Length Option: Automatic Storm Duration: 72.0000 hr

Dflt Damping (2D): 0.0050 ft Dflt Damping (1D): 0.0050 ft
Min Node Srf Area

(2D):
100 ft2 Min Node Srf Area

(1D):
100 ft2

Energy Switch (2D): Energy Energy Switch (1D): Energy

Comment:
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Simulation: 10YR-24HR
Scenario: Scenario1

Run Date/Time: 5/16/2024 12:07:26 PM
Program Version: ICPR4 4.07.04

General
Run Mode: Normal

Year Month Day Hour [hr]
Start Time: 0 0 0 0.0000
End Time: 0 0 0 30.0000

Hydrology [sec] Surface Hydraulics
[sec]

Groundwater [sec]

Min Calculation Time: 60.0000 0.1000 900.0000
Max Calculation Time: 30.0000

Output Time Increments

Hydrology

Year Month Day Hour [hr] Time Increment [min]
0 0 0 0.0000 15.0000

Surface Hydraulics

Year Month Day Hour [hr] Time Increment [min]
0 0 0 0.0000 15.0000

Groundwater

Year Month Day Hour [hr] Time Increment [min]
0 0 0 0.0000 60.0000

Restart File
Save Restart: False

Resources & Lookup Tables

Resources Lookup Tables
Rainfall Folder: Boundary Stage Set:

Reference ET Folder: Extern Hydrograph Set:
Unit Hydrograph

Folder:
Curve Number Set:

Green-Ampt Set:
Vertical Layers Set:

Impervious Set:
Roughness Set:
Crop Coef Set:

Fillable Porosity Set:
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Conductivity Set:
Leakage Set:

Tolerances & Options

Time Marching: SAOR IA Recovery Time: 24.0000 hr
Max Iterations: 6 ET for Manual Basins: False

Over-Relax Weight
Fact:

0.5 dec

dZ Tolerance: 0.0010 ft Smp/Man Basin Rain
Opt:

Global

Max dZ: 1.0000 ft OF Region Rain Opt: Global
Link Optimizer Tol: 0.0001 ft Rainfall Name: ~FLMOD

Rainfall Amount: 9.00 in
Edge Length Option: Automatic Storm Duration: 24.0000 hr

Dflt Damping (2D): 0.0050 ft Dflt Damping (1D): 0.0050 ft
Min Node Srf Area

(2D):
100 ft2 Min Node Srf Area

(1D):
100 ft2

Energy Switch (2D): Energy Energy Switch (1D): Energy

Comment:
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Simulation: 25YR-72HR
Scenario: Scenario1

Run Date/Time: 5/16/2024 12:08:08 PM
Program Version: ICPR4 4.07.04

General
Run Mode: Normal

Year Month Day Hour [hr]
Start Time: 0 0 0 0.0000
End Time: 0 0 0 80.0000

Hydrology [sec] Surface Hydraulics
[sec]

Groundwater [sec]

Min Calculation Time: 60.0000 0.1000 900.0000
Max Calculation Time: 30.0000

Output Time Increments

Hydrology

Year Month Day Hour [hr] Time Increment [min]
0 0 0 0.0000 15.0000

Surface Hydraulics

Year Month Day Hour [hr] Time Increment [min]
0 0 0 0.0000 15.0000

Groundwater

Year Month Day Hour [hr] Time Increment [min]
0 0 0 0.0000 60.0000

Restart File
Save Restart: False

Resources & Lookup Tables

Resources Lookup Tables
Rainfall Folder: Boundary Stage Set:

Reference ET Folder: Extern Hydrograph Set:
Unit Hydrograph

Folder:
Curve Number Set:

Green-Ampt Set:
Vertical Layers Set:

Impervious Set:
Roughness Set:
Crop Coef Set:

Fillable Porosity Set:
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Conductivity Set:
Leakage Set:

Tolerances & Options

Time Marching: SAOR IA Recovery Time: 24.0000 hr
Max Iterations: 6 ET for Manual Basins: False

Over-Relax Weight
Fact:

0.5 dec

dZ Tolerance: 0.0010 ft Smp/Man Basin Rain
Opt:

Global

Max dZ: 1.0000 ft OF Region Rain Opt: Global
Link Optimizer Tol: 0.0001 ft Rainfall Name: ~SFWMD-72

Rainfall Amount: 13.00 in
Edge Length Option: Automatic Storm Duration: 72.0000 hr

Dflt Damping (2D): 0.0050 ft Dflt Damping (1D): 0.0050 ft
Min Node Srf Area

(2D):
100 ft2 Min Node Srf Area

(1D):
100 ft2

Energy Switch (2D): Energy Energy Switch (1D): Energy

Comment:
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Simulation: 5YR-24HR
Scenario: Scenario1

Run Date/Time: 5/16/2024 12:09:08 PM
Program Version: ICPR4 4.07.04

General
Run Mode: Normal

Year Month Day Hour [hr]
Start Time: 0 0 0 0.0000
End Time: 0 0 0 30.0000

Hydrology [sec] Surface Hydraulics
[sec]

Groundwater [sec]

Min Calculation Time: 60.0000 0.1000 900.0000
Max Calculation Time: 30.0000

Output Time Increments

Hydrology

Year Month Day Hour [hr] Time Increment [min]
0 0 0 0.0000 15.0000

Surface Hydraulics

Year Month Day Hour [hr] Time Increment [min]
0 0 0 0.0000 15.0000

Groundwater

Year Month Day Hour [hr] Time Increment [min]
0 0 0 0.0000 60.0000

Restart File
Save Restart: False

Resources & Lookup Tables

Resources Lookup Tables
Rainfall Folder: Boundary Stage Set:

Reference ET Folder: Extern Hydrograph Set:
Unit Hydrograph

Folder:
Curve Number Set:

Green-Ampt Set:
Vertical Layers Set:

Impervious Set:
Roughness Set:
Crop Coef Set:

Fillable Porosity Set:
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Conductivity Set:
Leakage Set:

Tolerances & Options

Time Marching: SAOR IA Recovery Time: 24.0000 hr
Max Iterations: 6 ET for Manual Basins: False

Over-Relax Weight
Fact:

0.5 dec

dZ Tolerance: 0.0010 ft Smp/Man Basin Rain
Opt:

Global

Max dZ: 1.0000 ft OF Region Rain Opt: Global
Link Optimizer Tol: 0.0001 ft Rainfall Name: ~FLMOD

Rainfall Amount: 8.00 in
Edge Length Option: Automatic Storm Duration: 24.0000 hr

Dflt Damping (2D): 0.0050 ft Dflt Damping (1D): 0.0050 ft
Min Node Srf Area

(2D):
100 ft2 Min Node Srf Area

(1D):
100 ft2

Energy Switch (2D): Energy Energy Switch (1D): Energy

Comment:
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Simple Basin Runoff Summary [Scenario1]
Basin
Name

Sim Name Max Flow
[cfs]

Time to
Max Flow
[hrs]

Total
Rainfall
[in]

Total
Runoff [in]

Area [ac] Equivalent
Curve
Number

% Imperv % DCIA

BASIN 1 100YR-72
HR

4.46 60.0000 18.00 17.76 0.5200 98.0 0.00 0.00

BASIN 2A 100YR-72
HR

1.72 60.0000 18.00 17.76 0.2000 98.0 0.00 0.00

BASIN 2B 100YR-72
HR

2.49 60.0000 18.00 17.76 0.2900 98.0 0.00 0.00

BASIN 1 10YR-24H
R

3.11 12.0000 9.00 8.76 0.5200 98.0 0.00 0.00

BASIN 2A 10YR-24H
R

1.20 12.0000 9.00 8.76 0.2000 98.0 0.00 0.00

BASIN 2B 10YR-24H
R

1.74 12.0000 9.00 8.76 0.2900 98.0 0.00 0.00

BASIN 1 25YR-72H
R

3.22 60.0000 13.00 12.76 0.5200 98.0 0.00 0.00

BASIN 2A 25YR-72H
R

1.24 60.0000 13.00 12.76 0.2000 98.0 0.00 0.00

BASIN 2B 25YR-72H
R

1.80 60.0000 13.00 12.76 0.2900 98.0 0.00 0.00

BASIN 1 5YR-24HR 2.76 12.0000 8.00 7.76 0.5200 98.0 0.00 0.00
BASIN 2A 5YR-24HR 1.06 12.0000 8.00 7.76 0.2000 98.0 0.00 0.00
BASIN 2B 5YR-24HR 1.54 12.0000 8.00 7.76 0.2900 98.0 0.00 0.00
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Node Max Conditions [Scenario1]
Node Name Sim Name Warning

Stage [ft]
Max Stage
[ft]

Min/Max
Delta Stage
[ft]

Max Total
Inflow [cfs]

Max Total
Outflow [cfs]

Max Surface
Area [ft2]

B1 (DW-1 to
DW-5)

100YR-72HR 4.50 4.83 0.0010 4.46 4.45 100

B2A (DW-6 to
DW-7)

100YR-72HR 4.50 4.54 0.0010 2.37 1.39 6336

B2B (DW-8) 100YR-72HR 4.50 4.54 0.0010 2.49 1.33 6881
N-GW 100YR-72HR 0.00 1.50 0.0000 6.44 0.00 0
B1 (DW-1 to
DW-5)

10YR-24HR 4.50 4.43 0.0010 3.11 3.10 100

B2A (DW-6 to
DW-7)

10YR-24HR 4.50 4.21 0.0014 1.45 0.96 3616

B2B (DW-8) 10YR-24HR 4.50 4.22 0.0013 1.73 0.86 4139
N-GW 10YR-24HR 0.00 1.50 0.0000 3.84 0.00 0
B1 (DW-1 to
DW-5)

25YR-72HR 4.50 4.46 0.0010 3.22 3.21 100

B2A (DW-6 to
DW-7)

25YR-72HR 4.50 4.40 -0.0010 1.77 1.20 4674

B2B (DW-8) 25YR-72HR 4.50 4.40 0.0010 1.80 1.13 5077
N-GW 25YR-72HR 0.00 1.50 0.0000 4.96 0.00 0
B1 (DW-1 to
DW-5)

5YR-24HR 4.50 4.32 0.0010 2.76 2.75 100

B2A (DW-6 to
DW-7)

5YR-24HR 4.50 4.11 -0.0010 1.22 0.81 3616

B2B (DW-8) 5YR-24HR 4.50 4.11 0.0010 1.54 0.73 4139
N-GW 5YR-24HR 0.00 1.50 0.0000 2.87 0.00 0

Node Max Conditions [Scenario1]
Node Name Sim Name Warning

Stage [ft]
Max Stage
[ft]

Min/Max
Delta Stage
[ft]

Max Total
Inflow [cfs]

Max Total
Outflow [cfs]

Max Surface
Area [ft2]

B1 (DW-1 to
DW-5)

100YR-72HR 4.50 4.83 0.0010 4.46 4.45 100

B2A (DW-6 to
DW-7)

100YR-72HR 4.50 4.54 0.0010 2.37 1.39 6336

B2B (DW-8) 100YR-72HR 4.50 4.54 0.0010 2.49 1.33 6881
N-GW 100YR-72HR 0.00 1.50 0.0000 6.44 0.00 0
B1 (DW-1 to
DW-5)

10YR-24HR 4.50 4.43 0.0010 3.11 3.10 100

B2A (DW-6 to
DW-7)

10YR-24HR 4.50 4.21 0.0014 1.45 0.96 3616

B2B (DW-8) 10YR-24HR 4.50 4.22 0.0013 1.73 0.86 4139
N-GW 10YR-24HR 0.00 1.50 0.0000 3.84 0.00 0
B1 (DW-1 to
DW-5)

25YR-72HR 4.50 4.46 0.0010 3.22 3.21 100
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Node Name Sim Name Warning
Stage [ft]

Max Stage
[ft]

Min/Max
Delta Stage
[ft]

Max Total
Inflow [cfs]

Max Total
Outflow [cfs]

Max Surface
Area [ft2]

B2A (DW-6 to
DW-7)

25YR-72HR 4.50 4.40 -0.0010 1.77 1.20 4674

B2B (DW-8) 25YR-72HR 4.50 4.40 0.0010 1.80 1.13 5077
N-GW 25YR-72HR 0.00 1.50 0.0000 4.96 0.00 0
B1 (DW-1 to
DW-5)

5YR-24HR 4.50 4.32 0.0010 2.76 2.75 100

B2A (DW-6 to
DW-7)

5YR-24HR 4.50 4.11 -0.0010 1.22 0.81 3616

B2B (DW-8) 5YR-24HR 4.50 4.11 0.0010 1.54 0.73 4139
N-GW 5YR-24HR 0.00 1.50 0.0000 2.87 0.00 0
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Link Min/Max Conditions [Scenario1]
Link Name Sim Name Max Flow

[cfs]
Min Flow [cfs] Min/Max

Delta Flow
[cfs]

Max Us
Velocity [fps]

Max Ds
Velocity [fps]

Max Avg
Velocity [fps]

L-0160P 100YR-72HR 0.66 -0.07 0.31 0.84 0.84 0.84
TOP OF
CASING-B1

100YR-72HR 4.45 0.00 0.00 0.00 0.00 0.00

TOP OF
CASING-B2

100YR-72HR 1.39 0.00 0.00 0.00 0.00 0.00

TOP OF
CASING-B3

100YR-72HR 0.70 0.00 0.00 0.00 0.00 0.00

L-0160P 10YR-24HR 0.40 -0.07 0.25 0.52 0.52 0.52
TOP OF
CASING-B1

10YR-24HR 3.10 0.00 0.00 0.00 0.00 0.00

TOP OF
CASING-B2

10YR-24HR 0.96 0.00 0.00 0.00 0.00 0.00

TOP OF
CASING-B3

10YR-24HR 0.48 0.00 0.00 0.00 0.00 0.00

L-0160P 25YR-72HR 0.54 -0.05 -0.28 0.68 0.68 0.68
TOP OF
CASING-B1

25YR-72HR 3.21 0.00 0.00 0.00 0.00 0.00

TOP OF
CASING-B2

25YR-72HR 1.20 0.00 0.00 0.00 0.00 0.00

TOP OF
CASING-B3

25YR-72HR 0.60 0.00 0.00 0.00 0.00 0.00

L-0160P 5YR-24HR 0.33 -0.04 0.24 0.42 0.42 0.42
TOP OF
CASING-B1

5YR-24HR 2.75 0.00 0.00 0.00 0.00 0.00

TOP OF
CASING-B2

5YR-24HR 0.81 0.00 0.00 0.00 0.00 0.00

TOP OF
CASING-B3

5YR-24HR 0.41 0.00 0.00 0.00 0.00 0.00
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1.0 SITE AND PROJECT INFORMATION  

 
The project site is located at 901 South Ocean Drive in Hollywood, Florida.  It is bounded to the north 
by Georgia Street and 2-level residential structures, to the south by Jefferson Street, to the east by 2-
level multi-family structures followed by an alley, and to the west by South Ocean Drive.  A site 
vicinity map is presented on Drawing 1. Based on the Broward County Property Appraiser’s webpage, 
the site corresponds to the following Parcel Numbers and associated addresses: 
 
514213013760 901 South Ocean Drive  
514213013750 337 Jefferson Street 
514213013740 333 Jefferson Street 
514213013730 329 Jefferson Street 
514213013720 325 Jefferson Street  
514213013710 321 Jefferson Street 
 
We were provided with a survey drawing prepared by Fortin Leavy Skiles, Inc. plotted date March 29, 
2023.  The site consists of two rectangles, east and west. The Dimensions of the east rectangle are 
about 80 by 180 feet with the longest dimension facing Jefferson Street.  The west rectangle is 
about 160 by 235 feet with the short dimensions facing South Ocean Drive.  The site is currently 
vacant. Based on survey drawing site grades are at about +2 to +5 feet with respect to the 1988 
North American Vertical Datum (NAVD). 
 
We were provided with a concept design package prepared by Arquitectonica dated February 21, 
2023.  The project consists of a 21-level residential building with a 3-level podium to be used as a 
parking garage and for villas.  The tower is planned to the west of the site. The ground level of the 
tower encompasses lobby, lounge, loading, office/rooms and loading area and the adjacent parking 
garage and villas.  Levels 2 and 3 will be parking lobby, resident parking garage and villa level 2.  
Level 4 is planned for amenity space for the building.  Levels 5 to 21 consists of residential units.    
 
We were not provided with structural loads but estimate maximum column loads will be on the order 
of 2500 kips for the 21-level building and 500 kips for the 3-level parking garage and villas.  We 
assume ground floor slabs will be loaded to around 150 pounds per square foot.  When structural 
loading is available that information should be provided to us.   
 

 

2.0 PURPOSE AND SCOPE OF WORK 
 

The purpose of NV5’s services on this project is to perform a subsurface exploration and engineering 
analyses to provide foundation recommendations for design and construction of the proposed 
project. Specifically, this report provides: 

 

• Drawings showing test locations, a graphic summary of the generalized subsurface 
conditions, and boring logs with detailed descriptions of the materials encountered.   

• Discussion of generalized subsurface conditions at the site including groundwater 
levels and hydraulic conductivity.  

• Discussion of feasible foundation type(s) for the proposed development.   

• Design parameters for the recommended foundation type, including vertical and lateral 
load resistance. 

• Estimates of foundation settlements.   

• Recommendations for foundation testing. 
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• Recommendations for site preparation and grading, including the re-use of site-
excavated materials for fill, fill placement and compaction and slab subgrade 
preparation. 

• Construction considerations including excavation support and dewatering, impacts of 
existing foundations, and impacts for adjacent structures.   
 

 
3.0 FIELD EXPLORATION  

 
NV5 performed a field exploration program comprising borings and field permeability testing as 
described below.  The test locations depicted on Drawing 1 were marked and identified in the field by 
NV5.  It should be noted that the test locations shown are approximate.  If accurate as-built test 
locations are required, they should be surveyed.  The test data reported herein reflect our 
interpretation of conditions at the specific test locations only, and at the time the tests were 
performed. 
 
3.1 BORINGS 

 
NV5 performed seven (7) engineering test borings; three (3) borings at 120 feet below grade, and 
four (4) borings to 40 feet for the garage and villas.  The approximate locations of borings are shown 
on Drawing 1.   

 
The borings were drilled with a truck-mounted drill rig utilizing the rotary wash method.  Samples of 
the subsurface materials were recovered at roughly 2-foot intervals within the upper 10 feet of the 
borings and at approximately 5-foot intervals thereafter using a Standard Penetration Test split-
spoon sampler (SPT) in general accordance with ASTM D-1586, "Standard Test Method for Standard 
Penetration Test and Split-Barrel Sampling of Soils."  This test procedure drives a 1.4-inch I.D. split-
tube sampler into the subsurface using a 140-pound hammer falling 30 inches.  The total number of 
blows required to drive the sampler the second and third 6-inch increments is the SPT N-value, in 
blows per foot, and is an indication of material strength. Upon completion of the borings, the 
boreholes were backfilled with soil cuttings and the upper few feet closed with cement grout.   

 
The soil/rock samples recovered from the borings were classified in the field and later re-examined 
in the laboratory to confirm field classifications.  Visual soil classifications were made in accordance 
with ASTM D2487 and ASTM D2488.  The results of the classification and consequent generalized 
stratification of the borings are shown in Drawing 2 the boring summary sheet, and in the records of 
test borings in Appendix A (sheets A-1 through A-22).  The Strata contacts shown on these drawings 
are approximate.  
 
3.2 FIELD PERMEABILITY TESTS 
 

NV5 performed also four (4) field permeability tests to 15 feet deep at the locations shown on 

Drawing 1. The tests were performed in general accordance with the South Florida Water 

Management District’s Usual Open Hole Procedure.  The test results are presented in Section 5 and 

on sheets B-1 through B-4 in Appendix B.   
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4.0 LOCAL GEOLOGY AND GEOLOGIC HAZARDS 
 

4.1 LOCAL GEOLOGY 
 
Broward County is located on the southern flank of a stable carbonate platform on which thick 
deposits of limestones, dolomites and evaporites have accumulated.  The upper two hundred feet of 
the subsurface profile is composed predominantly of limestone and quartz sand.  These sediments 
were deposited during several glacial and interglacial stages when the ocean was at elevations 
higher than present. 
 
In many portions of Broward County, surface sand deposits of the Pamlico Formation are 
encountered.  The Pamlico sands overlie the Miami Limestone.  In western Broward County, portions 
of the Everglades Region interfinger with the Pamlico sand.  The Everglades soil consists of peat and 
calcareous silt (marl). 
 
The Miami Limestone is a soft to moderately hard, white, porous to very porous, sometimes sandy, 
oolitic calcareous cemented grainstone.  The formation outcrops in portions of Broward County.  The 
Miami Limestone has a maximum thickness of about 35 feet along the Atlantic Coastal Ridge and 
thins sharply near the coastline and more gradually in a westerly direction.  The Miami Limestone 
was formed about 130,000 years ago at a time when the sea level was twenty-five feet higher than it 
is today.  This environment facilitated formation of concentrically layered sand sized carbonate 
grains called oolites.  These grains formed by repeated precipitation of calcium carbonate around 
the nucleus of a sand or shell grain.   
 
The Miami Limestone can be separated into two facies: the barrier bar oolitic facies and the tidal 
shoal limestone facies.  The barrier bar facies is characterized by lenses of oolitic limestone 
separated by intermittent, 1-inch thick or less, uncemented sand layers (cross-bedded limestone).  
Zones of higher porosity are characteristic and parallel the bedding planes of the cross-bedded 
limestone.  The tidal shoal limestone facies is characterized by a distinct lack of bedding planes.  In 
addition, burrowing organisms have churned previously deposited sediments, which have resulted in 
high porosity channels in the rock.  These ancient channels give the rock an appearance of a 
hardened sponge in some areas. 
 
The Fort Thompson Formation underlies the Miami Limestone, and includes sand, sandstone, and 
limestone. The upper zones of the Fort Thompson Formation consist of sand having a thickness 
ranging from five to 35 feet. The remainder of the formation consists of coralline limestone, quartz 
sandstone, sandy limestone and freshwater limestone. The type of soils within the formation and the 
degree of cementation vary with lateral extent and depth. 

 
The Fort Thompson Formation is underlain by the Tamiami Formation. The Tamiami Formation 
consists of sands, silts, clays, and sometime fossiliferous limestone. The upper portions of the 
Tamiami Formation are permeable and make up the lower reaches of the Biscayne Aquifer.  This 
formation ranges in thickness from zero to 300 feet in South Florida. 
 
4.2 GEOLOGIC HAZARDS 
 
The South Florida area is relatively free of geologic hazards.  The region is not considered seismically 
active.  Consequently, hazards such as ground shaking, liquefaction, lateral spreading, and ground 
rupture that are normally associated with earthquakes and other seismic activity are generally not a 
factor for the design of structure foundations in South Florida.  Based on the 2021 International 
Building Code, a Site Class D classification is considered appropriate for this site. 
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Karst topography that is associated with the formation of sinkholes and other underground 
discontinuities in carbonate rock formations in the central and northern portions of Florida is 
generally not found in South Florida.  Any discontinuities in the limestone due to solutioning of the 
rock are typically limited in vertical and lateral extent and are usually not considered a factor in the 
design of foundations in the local practice. 
 
 

5.0 SUBSURFACE CONDITIONS 

 

5.1 BORINGS 
 
In general, the subsurface conditions encountered in our borings are consistent with the geology 
described above.  The detailed subsurface conditions are presented graphically in the attached 
boring summary sheet in drawing 2, and in more detail on the records of test boring logs in appendix 
A.  It should be noted that the ground surface elevations shown for the borings have been estimated.  
If accurate elevations are required, the boring locations should be surveyed.  The subsurface 
conditions disclosed by the borings can be generalized as described below.   
 

Layer 1 – Sand:   
This surficial layer consists of brown, gray and light gray sand with occasional limestone 
fragments and shells that extends three (3) to 10 feet below the existing grade in the 
borings.  In borings B-1 and B-5 silty sand was recovered at the top of the layer with up to two 
(2) feet in thickness.  SPT N-values recorded in the sand layer range from two (2) to 20 blows 
per foot (bpf), with an average value of about 9 bpf, indicating the layer is typically loose. 
 
Layer 2 –Peat/Silt:  
Beneath the surficial sand the borings encountered dark brown peat and/or brown and dark 
gray silt encountered at three (3) and 20 feet below grade, extending to depths of 13 and 23 
feet below the existing grade.  The thickness of this compressible layer in the borings are 
seven (7) to 20 feet.  The stratum is mostly very soft and soft with recorded SPT N-values 
that range from less than one (1) to 15 bpf.  The average of the recorded SPT N-values is 
about one (1) bpf.   
 
Layer 3 –Limestone:  
This layer was encountered at 13 and 23 feet below grade and extends to 39 and 50 feet 
below grade with a thickness that range 17 to 37 feet in the borings. SPT N-values in the 
limestone range from less than one (1) to greater than 50 bpf.  The average of the recorded 
SPT N-values is around 16 bpf.   
 
Layer 4 – Sand:  
Beneath the limestone in the deep borings is an 18- to 34-foot-thick layer of light gray and 
light greenish gray sand with some limestone fragments encountered at 39 and 50 feet 
below grade and extend to 68 and 73 feet below grade. In borings B-1 and B-2 thin lenses of 
limestone up to two (2) feet in thickness were recovered within this layer.  The recorded SPT 
N-values in layer 4 sand averages about 10 bpf, and the values range from three (3) to 23 
bpf.   
 
Layer 5 – Limestone/Sandstone with Interbedded Sand Layers and Sand Zones:  
Layer 5 consists of gray and light gray limestone and/or sandstone encountered at about 68 
and 73 feet below grade that extends to the maximum boring termination depths at 120 feet 
below grade.  The thickness of Layer 5 is at least 47 feet. Sand zones and layers four (4) to 
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13 feet in thickness were observed within Layer 5 at depths of about 80 and 100 feet below 
grade.  The recorded SPT N-values in Layer 5 range from three (3) to greater than 50 bpf.  
The average of the recorded SPT N-values is about 18 bpf.   
 
For the layers described above, Table 1 below summarizes our estimates of engineering 
parameters considered pertinent to the design of foundations for high-rise structures. 

 
TABLE 1 - SUMMARY OF ESTIMATED PERTINENT ENGINEERING PARAMETERS 

Layer 
ID Description 

Thickness 
(ft.) 

SPT   
N-values 

Modulus 
of 

Elasticity 
(ksf) 

Unconfined 
Compressive 

Strength  
(ksf) 

Allowable 
Side 

Shear 
(ksf) Range Avg. 

1 Sand  2 – 10 2 – 20 9 250 - - 

2 Peat/Silt 7 - 20 <1 – 15 1 100  - - 

3 Limestone 17 - 37 <1 – 50+ 16 
5,000 - 
10,000  

50 - 300 3 

4 Sand 5 – 34  3 – 23  10 250 - - 

5 
Limestone/Sandstone 
with Interbedded 
Sand 

47+ 3 – 50+ 18 
5,000 – 
15,000 

50 – 500 3 – 5 

 
We note that the values of allowable side shear estimated in Table 1 above are based on our 
experience and laboratory data from similar rock that we have tested. 

 
Groundwater 
Groundwater was encountered in the borings at depths between about 1.6 and 4.5 feet 
below the existing ground surface.  It should be noted that groundwater readings during 
drilling might not represent stabilized groundwater levels.  Stabilized water levels would be 
best obtained by installing groundwater monitoring devices and taking readings over an 
extended period.  NV5 can provide these services if they are of interest to the project 
development team. 
 
The water depth reported above corresponds to approximate elevations of -1.3 to +0.6 feet 
NAVD based on our assumed elevations at the boring locations.  On average, stabilized 
groundwater levels in the general vicinity of the project are expected to vary between 
elevations -1.5 and +2.5 feet NAVD, the variations being primarily the result of seasonal 
rainfall.  Nonetheless, it should be noted that groundwater levels outside of this range could 
be encountered during construction.  Storm and hurricane events and construction activities 
could also result in variations in the groundwater levels.  Notwithstanding the variations 
acknowledged, we anticipate that groundwater at the site will generally be encountered 
within the upper five or so feet of the existing ground surface. 
 

5.2 FIELD PERMEABILITY 
 
The results of the open-hole field permeability tests performed to 10 feet below existing ground 
surface at the site are presented in the table below: 
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TABLE 2 – SUMMARY OF FIELD PERMEABILITY TEST RESULTS 

Test ID Hydraulic Conductivity (cfs/ft2-ft. head) 
P-1 5.42 x 10-5 

P-2 3.28 x 10-5 

P-3 1.39 x 10-4 

P-4 2.63 x 10-4 

 
It should be noted that the above results are un-factored and represent the conditions at the test 
locations at the time of the tests.  To account for potential variations in hydraulic conductivity across 
the site the designer should apply an appropriate safety factor to the reported values. The 
permeability test data is presented in Appendix B. 
 
 

6.0 EVALUATION AND DISCUSSION 
 
6.1 GENERAL 
 
We consider the site suitable for the proposed project from a geotechnical perspective.  The primary 
concern for foundation design and construction includes support of the proposed new structure 
loads without unacceptable settlement.  Foundation support options are discussed below, and 
detailed foundation design and construction recommendations including sizes, lengths, and axial 
and lateral load capacities are presented in Section 7 of this report. 
 
6.2 FOUNDATION SUPPORT 
 
Given the subsurface conditions encountered in the borings, and the anticipated structure loads, we 
conclude that deep foundation support is appropriate for the proposed development.  Consistent 
with current practice in the South Florida area we consider augered, cast-in-place (ACIP) piles to be 
the most feasible foundation type for this project.  Other deep foundation systems such as driven 
piles and drilled shafts are not considered feasible.  In addition to the noise nuisance, vibrations 
from driven pile foundations could adversely impact existing buildings on the site as well as those on 
adjacent properties.  Additionally, it would be difficult to penetrate the hard zones in the limestone 
and sandstone rock at the site to sufficient depths to provide adequate uplift capacity on the driven 
piles.  Drilled shafts are typically economically feasible and attractive only where they are used to 
carry very large loads that sufficiently justify the slower installation rates and other installation 
difficulties attendant with such foundations.  
 
We conclude that the 21-level tower can be supported on 18-inch-diameter piles on the order 78 to 
95 feet long below existing grade.  The 3-level podium and villas can be supported on 14-inch 
diameter piles on the order of 42 feet below grade. Low capacity 14-inch diameter piles on the order 
of 35 feet below grade can be used for miscellaneous structures or as intermediate piles supporting 
the first-floor slab.   
 
6.3 GROUND LEVEL SLABS 

 

The ground level slabs should be structurally supported due to the proximity of the compressible 

peat and silt layers. 
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6.4 ESTIMATED SETTLEMENT 
 
Assuming overall average base pressures of around 3.5 and 0.6 kips per square foot (ksf) for the 21-
level tower and 3-level podium and villas, respectively, and based on the subsurface conditions, and 
the pile foundation system recommended herein, we conclude settlements of one (1) inch may be 
expected.  The granular nature of the subsurface materials at the site will result in the majority of the 
tower settlement occurring during construction and for a short time period (typically less than three 
to six months) following substantial completion of the top level.  Additional small settlements of the 
tower could occur after structural completion as interior walls, cladding, finishes etc. are added to 
the building.   
 
As the structure height increases the tower should become stiffer thereby reducing the potential for 
differential edge-to-center settlements.  Differential movements of the pile cap system will result in 
redistribution of loads in the tower and among the piles.  

 
At the ground level, the settlements will manifest as an areal drop in grade rather than abrupt 
differential movement between the pile caps and the immediately adjacent soil grade. As a result, 
lightly loaded structures that are close to the tower foundation could be impacted by this areal drop 
in grade.  The zone of influence and the rate of settlement attenuation away from the tower footprint 
is determined by the magnitude of the settlement, and the geometry and layout of the tower 
foundations, in particular the location of heavy cores with respect to the edges of the footprint. 
 
The project design and the construction schedule should be planned to accommodate the 
anticipated structure settlements. Connections to the tower such as lateral piping and duct banks 
should be deferred until tower construction is near completion. 
 
Depending on the relative timing of the podium and tower construction, the potential exists for those 
podium columns closest to the tower to experience additional settlement due to settlement from the 
tower construction.  It will therefore be prudent to delay the construction of the podium until the 
tower is almost complete.  If this will not be possible, then the adjacent podium columns should be 
designed to accommodate this additional settlement. 
 
6.5 IMPACTS OF PEAT AND SILTY MATERIALS  
 
It is noteworthy that the borings encountered seven (7) to 20 feet of very soft to stiff peat and silty 
soils at about four (4) to 10 feet below grade These materials are highly compressible and will 
undergo consolidation when subjected to new stresses.  It is therefore desirable to keep new fills to 
an absolute minimum to prevent consolidation settlement of the layer and the consequent potential 
impacts to any pavements or miscellaneous structures supported on shallow footings, particularly 
where these materials are closer to the ground surface.  Structures that could be susceptible to such 
impacts include pavements, water features, entrance ramps, and other landscaping that requires 
filling.   These compressible materials could also result in down-drag on perimeter pile foundations 
as the adjacent soil settles against the pile shafts.   Structures supported on shallow foundations 
over the compressible peaty and silty materials could be subject to the effects of long-term 
secondary compression of the material.  NV5 should evaluate the project grading plans to assess 
any potential adverse impacts with respect to the peat layer, including downdrag forces on the piles. 
 
The weak materials have implications for ground floor slab support as well.  To avoid slab settlement 
associated with compression of these materials it will be prudent to structurally support ground floor 
slabs. 
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6.6 IMPACTS TO EXISTING STRUCTURES 
 

The primary potential adjacent structures of concern for the proposed development are the 2-level 
residential buildings to the north and east of the site.  The new 3-level garage podium will be 5-feet 
west, and the 3-level villas about 15 feet south of the existing 2-level residential structures.  
 
Impacts to adjacent structures during construction generally come from one of three sources, 
namely settlement, ground movement due to nearby excavations, or vibrations.  The discussion 
below is general in nature and NV5 can perform additional and more specific evaluation of potential 
impacts to adjacent structures as the project foundation design progresses and more information on 
the adjacent structure becomes available.  It will be important to obtain as-built foundation 
information for the adjacent structures as early as possible in the project development schedule. 
 
It could become necessary to include a contingency to address repairs that might be needed at 
nearby properties due to impacts from construction of the podium and villas.  It will also be prudent 
to perform pre-construction condition observations of the adjacent properties and to monitor them 
for the impacts discussed below during construction. 
 
6.6.1 Settlement Impacts 
 
The tower, podium and villas are not expected to cause area settlement outside their footprint.  
Settlements can also derive from drawdown of groundwater levels due to dewatering.  This is usually 
an issue for long-term dewatering by well-points.  For this project, we anticipate there will be a need 
for some dewatering during construction and drawdown effects could be observed outside of 
planned excavation footprints.  A detailed dewatering plan will be required to be developed by the 
contractor.    
   
6.6.2 Excavation & Ground Movement Impacts 
 
Excavations for the proposed development could negatively impact the neighboring structures 
considering their proximity to the new development.  Excavations could result in movement of 
existing ground level slabs.   Support of excavation will have to be properly designed to limit ground 
movement at the top of the excavations. 
   
It would be prudent to plan underpinning at adjacent foundations and ground level slabs that are 
close to proposed excavations.  Such underpinning would likely comprise chemical grouting or 
permeation grouting of the Layer 1 sand.  One of the important considerations in any plan for 
underpinning of adjacent foundations is that often access to the neighboring property is required for 
this work to be done. 
 
6.6.3 Vibration Impacts 
 
Construction-related vibrations could impact the existing structures around the site as well.  Such 
vibrations could derive from activities such as sheet pile installation or compaction.  In general, while 
such vibrations can be a nuisance to humans nearby, the damage caused to adjacent structures by 
vibrations from these activities are typically cosmetic in nature.  Notwithstanding, methods that 
could potentially address mitigation of offsite vibration impacts and reduce complaints and damage 
to adjacent properties include the use of non-vibratory techniques such as secant ACIP piles or a 
deep mix (DM) for excavation support, modifying compaction procedures and techniques, and 
performing vibration monitoring at the structures during construction. 
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6.7 MISCELLANEOUS ENVIRONMENTAL IMPACTS 
 
Environmental forces consist of sinkholes, freeze thaw damage, shrinking and swelling soils, and 
hurricane scour can affect the performance of a foundation system.  Sinkholes, freeze-thaw, and 
shrinking/swelling soils are generally not of concern in South Florida. While a detailed study of 
hurricane scour was outside the scope of this study, it is nonetheless our opinion that the foundation 
systems recommended herein when properly designed and constructed, will resist hurricane scour 
forces.  We conclude therefore that these specific environmental forces have a low risk (on a scale of 
low, moderate, high) of adversely affecting deep foundation performance at this site provided the 
foundation system is designed and constructed as recommended herein. 
 
 

7.0  RECOMMENDATIONS  
 
Our recommendations for geotechnical design and construction of the proposed project are provided 
below in the following sections.   
 
7.1 SITE PREPARATION AND GRADING 
 
1. Geotechnical site preparation for construction should consist of removal of all existing 

structures, foundations, pavements, underground utilities, and other deleterious materials 
within proposed structure and pavement footprints plus a five-foot perimeter.  Any voids 
created by the removal of these deleterious materials should be properly backfilled as 
described in the paragraphs below.   
 
We are not aware of the development history of the site beyond its current condition.  If old 
subsurface structures are encountered, they should be removed and replaced with 
compacted fill if they interfere with new foundations or utilities.  If the old foundations do not 
interfere with new construction, they could be left in place.  Backfilling of old foundation 
excavations should be performed in accordance with the recommendations provided in this 
report. 
 
After preparation as described above, areas for structures that will have slabs on grade or 
pavements should be densified with at least five overlapping passes of a 20-ton roller as it 
operates at its maximum vibrational frequency, and a travel speed of not more than 2 feet 
per second.  The densification should be observed by NV5 to identify and mitigate any weak 
subgrade conditions evidenced by yielding or rutting at the wheels of the roller.  Proof-rolling 
should include planned development footprints plus a five-foot perimeter.   
 

2. In general, fill soils should consist of either inorganic, non-plastic sand having less than 10 
percent material passing the No. 200 sieve, or crushed limestone with a maximum rock size 
of six (6) inches.  In particular, fill soils placed within the upper 12 inches of the subgrade of 
building slabs on grade should consist of either sand with less than 10 percent passing the 
number 200 sieve, or crushed limestone with a maximum particle size of three inches.   
 
Based on our boring data the majority of the near-surface granular materials should satisfy 
the fill criteria.  However, some materials might require localized sorting and moisture-
conditioning prior to re-use. Silty materials nor peat should be used as structural fill.  In any 
event, representative samples of the fill soils should be collected for classification and 
compaction testing.  
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The maximum dry density, optimum moisture content, gradation, and plasticity should be 
determined.  These tests are needed for quality control of the compacted fill.   
 

3. Fill soils should be placed with loose lift thicknesses of not more than 12-inches, moisture-
conditioned to within two (2) percent of the optimum moisture content based on ASTM D-
1557, and compacted to a minimum 95 percent relative compaction1.  One test should be 
performed for each 2,500 square feet of fill area per lift of fill soils.  If during the compaction 
process fill shows evidence of yielding under the weight of the roller, it should be removed 
and replaced with properly compacted granular fill as described herein.  Fill particles 
exceeding one (1) inch in size should not be allowed to nest within the fill. 
 

4. The vibrations produced by the operation of the compactor should be monitored for potential 
adverse effect on adjacent existing structures, pavements, and utilities.   If nearby structures 
will be affected by the vibration of the compactor, the compaction procedure may require 
modification as approved by the geotechnical engineer. 
 

7.2 FOUNDATION SUPPORT 
 
7.2.1 Augered Cast-In-Place (ACIP) Piles 
 
1. Our recommended pile tip elevations, allowable pile axial capacities, and grout strengths for 

foundation support are presented in the table below.  
 

TABLE 3 - SUMMARY OF ALLOWABLE PILE CAPACITIES 

Pile 
Diameter 

(in) 

Min. Pile 
Tip 

Elevation 
(ft., NGVD) 

Allowable 
Compression 

(kips) 

Vertical 
Spring 

Constant 
(kpi) 

Allowable 
Tension 
(kips) 

Allowable 
Lateral 
Load 
(kips) 

Minimum 
Grout 

Strength 
(ksi) 

Tower 
18 -77 420 420 210 20 7.0 

18 -94 600 600 300 8 8.0 

3-Level Podium/Villas 
14 -40 230 230 115 8 5.0 

Miscellaneous Structures/Intermediate Piles 
14 -33 80 80 40 8 5.0 

Notes: 
a) Minimum tip elevation based on an average site grade of +2 feet NAVD at the time of the borings. 
b) Required grout strength is 56-day test for the 18-inch-diameter piles, and 28-day test for the 14-inch piles. 

 
2. The vertical spring constant is the working pile load divided by the estimated pile settlement 

and is based on our experience and a review of available pile load test data in similar 
subsurface conditions.  The initial spring constant value should be refined as the structural 
model is developed. The design value used should match the settlement estimates.  For 
analysis of transient loads, a value of 1,200 and 800 kpi may be used for the tower and 
podium piles, respectively. 
 

3. We performed the lateral load analyses using the LPILE computer program to estimate the 
performance of the piles under lateral loading. In the analyses, we considered the 
simultaneous application of about 25 percent of the compression loads in Table 4 along with 

 
1 Relative compaction refers to the in-place dry unit weight of a material expressed as a percentage of the maximum dry unit weight of the same 

material as determined in the laboratory using the Modified Proctor procedure (ASTM D1557). 
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the lateral loads.  A fixed head condition was assumed for the pile. A p-modification factor of 
0.4 was applied to the soil resistance values to consider the effect of pile grouping since the 
LPILE program analyzes a single-pile condition only.  No y-modification was applied.  The 
maximum bending moments associated with the recommended lateral loads for a fixed head 
are presented in Table 4 below. 
  

TABLE 4 - SUMMARY OF PILE MAXIMUM MOMENTS UNDER LATERAL LOAD 

Pile Diameter 
(in) 

Allowable 
Lateral Load  

(kips) 

Maximum Bending 
Moment  
(in-kips) 

Depth to Zero 
Moment  

(ft.) 
18 20 1100 14 

14 8 440 12 
Notes: 

a) Lateral load capacities based on maximum pile head movement of ¼ to 3/8 inch. 
b) Bending moments listed above are un-factored. 
c) The depths in table above reference to the bottom of pile cap/top of pile. 

 
It should be noted that the lateral load capacities provided above assume pile reinforcement 
of approximately one (1) to two (2) percent.  If the actual pile reinforcement differs 
significantly from this assumption, it might become necessary to revisit the lateral 
recommendations provided in Table 4 above. 

          
4. Pile reinforcing should be designed by the structural engineer to resist the tension and lateral 

forces applied to the pile systems.  We recommend that piles resisting tension loads be 
reinforced over their entire length.  Piles resisting lateral loads should be reinforced for the 
maximum bending moments listed in the table below.  It should be noted that the depths in 
the table below are referenced to the top of the pile.  If the pile is not reinforced over the 
entire length, we recommend as a minimum, a single No. 7 bar be installed the full length of 
the pile to verify cross-section continuity. 
 

5. Resistance to lateral loads can also be provided by passive pressure acting on the pile caps 
or grade beams.  However, this resistance should not be considered in combination with the 
lateral capacity of the piles as the deflections required to mobilize the passive resistance 
might be larger than those associated with the pile lateral capacity.  Equivalent fluid 
densities of 180 and 80 pounds per cubic foot may be used to compute the passive 
pressures acting against the sides of the pile caps and grade beams above and below the 
groundwater table respectively.  Passive resistance of the upper one foot of soil should be 
neglected, unless it is confined by a slab or pavement.  Frictional resistance between the soil 
and bottom foundation elements should be ignored.  
 
The above values include a factor of safety of at least 1.5. These values of resistance 
assume that the foundations are: 1) surrounded by limestone, in-situ soil densified by 
compaction, and 2) able to withstand horizontal movement on the order of ¼ to 3/8 inch. 
 

6. Pile reinforcing should be designed by the structural engineer to resist the forces applied to 
the pile systems.  We recommend that piles resisting tension loads be reinforced over their 
entire length.  The information provided in Table 4 above should be used to design the 
reinforcing for piles resisting lateral loads.  If the pile is not reinforced over the entire length, 
we recommend as a minimum, a single No. 7 bar be installed the full length of the pile to 
verify pile cross-section continuity. 

 
 



Mr. Marcell Hetenyi April 13, 2023  
Hollywood Moon Development Page 12 
Geotechnical Study – 901 Ocean Drive – Proposed 21-Level Condominium                     NV5 Project No.: 18119           

 

CONSTRUCTION QUALITY ASSURANCE  -  INFRASTRUCTURE  -  ENERGY  -  PROGRAM MANAGEMENT  -  ENVIRONMENTAL 

 
 It should be noted that the lateral load capacities provided above assume pile reinforcement 

of approximately one (1) to 2 percent.  If the actual pile reinforcement differs significantly 
from this assumption, it might become necessary to revisit the lateral recommendations 
provided in Table 4 above.           
  

7. Foundations should be designed so that a minimum center-to-center pile spacing of three 
pile diameters is maintained. 

 
8. We recommended that a load test program be performed for the project prior to the start of 

production foundation installation.  This will allow for the test results to be analyzed, and for 
recommendations to be revised if necessary.  Based on load test results pile capacities 
and/or lengths may be adjusted. The pile load test program should consist of one (1) 
compression load test (ASTM D 1143), one (1) tension load test (ASTM D 3689) and one (1) 
lateral load test (ASTM D 3966) for each pile diameter configuration and tip elevation 
chosen.   Load tests should be performed and results interpreted in accordance with the 
most current edition of the Florida Building Code.  We recommend the use of strain gauge 
pairs in all test piles to evaluate load transfer.  Upon final selection of the load test location, 
NV5 will provide recommendations for the locations (w.r.t. to elevation) of the pile 
instrumentation. The minimum test loads should be twice the pile working capacity. We 
recommend the compression load test(s) be designed to allow overloading of the test pile (s) 
to 2.5 times the design working load after completion of the standard compression test 
loading and unloading procedure.   
 
Test piles should not be used as production piles. Upon approval by NV5, reaction piles may 
be installed in production locations provided such piles are properly installed to meet the 
project specifications and are monitored for movement during load testing.   
 
NV5 should review and approve the contractor’s load testing submittal with respect to test 
locations, test pile installation, and load testing equipment and procedures.  NV5 should also 
monitor and report the results of test pile installation and load testing.  
 
We note that the borings encountered zones of very hard rock at the site.  These are 
indicated on the boring summary sheet shown on Drawing 2 as material with refusal type 
SPT N-values typically exceeding 50 bpf.  Some of these materials are encountered at 
elevations above the recommended pile tip elevations.  The contractor must mobilize the 
appropriate equipment in order to drill through this hard rock and achieve the tip elevations 
recommended herein. 
 

9. Piles should be installed within three (3) inches of specified plan location, and within two (2) 
percent of vertical or batter line. 
 

10. During grouting of the pile excavation, the auger should be raised at a rate consistent with 
the capacity of the pump to ensure the entire pile shaft is uniformly grouted and to prevent 
caving of soils into the pile excavation.  The actual grout volume for each ACIP pile should be 
at least 15 percent greater than the theoretical volume.  A grout head of at least 10 feet 
should be maintained throughout the grouting of the pile shaft.  Production piles should be 
installed in a manner similar to the successfully tested pile. 
 

11. If during pile grouting any abnormalities such as sudden pressure drop or low grout take for a 
given interval of pile length are observed, the auger should be re-advanced to about five feet 
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below the elevation where the anomaly was observed and the pile shaft properly re-grouted.  
Pumping should continue while the auger is rotated back down to the required remedial 
depth.  
 

12. New piles should not be installed close to previously installed piles before the existing pile 
grout has started to set.  Per the Florida Building Code, piles should not be installed closer 
than six (6) diameters within 12 hours.  
 

13. Grout should be sampled during piling installation at a minimum frequency corresponding to 
the greater of one set of at least six cubes each morning and afternoon during production or 
one set of at least six cubes for each 50 cubic yards of grout placed.  Cubes should be tested 
for compressive strength at intervals of seven, 14, and 28 days for grout design of less than 
7 ksi.  At least three cubes should be tested at 28 days.  For grout design of 7 ksi or greater, 
grout cubes should be tested at intervals of seven, 28, and 56 days. At least three cubes 
should be tested at 56 days. Any remaining cubes should be retained for subsequent 
intermediate breaks if required. 
 

14. The steel reinforcement should be installed into the pile shaft immediately upon withdrawal 
of the grouting auger.  Spacers should be fitted to the reinforcing cages to assure that they 
remain centered within the grouted shaft and maintain the required side cover. If 
obstructions are encountered during insertion of the steel cage, the cage should be 
extracted, the pile shaft re-drilled to the originally drilled pile tip elevation and re-grouted to 
the ground surface, and the reinforcement re-installed. 
 

15. An NV5 inspector should provide full-time quality control inspection to document the 
excavation and grouting of each pile and to provide, in conjunction with a licensed office 
engineer, any necessary field adjustments of tip elevations. 
 

7.2.2 Miscellaneous Structures  
 
1. Lightly-loaded miscellaneous structures such as planters that have tolerance for settlement 

may be designed using an allowable bearing pressure of 1,000 psf.  The parameters 
presented above for lateral load resistance may be used in the design of these shallow 
footings.  Footings must bear at a minimum depth of 12 inches below lowest adjacent grade. 
Continuous footings should be at least 16 inches wide and isolated footings should be at 
least 24 inches wide.  Exposed bearing soils should be compacted to a minimum of 95 
percent relative compaction. It these structures do not tolerate settlements they should be 
supported on piles.  
 

2. With the shallow footing bearing pressure recommended above, we expect settlement of 
such footings for lightly-loaded structures will be on the order of 1.5 inches, with differential 
settlement one the order of ¾ inch. 
 

7.3 GROUND FLOOR SLABS 
 
1. Ground floor slabs should be structurally supported due presence of the compressible 

material encountered in the borings close to the surface. 
 

2. A design groundwater level of +2.5 feet NAVD can be used for design of ground level and 
below grade slabs.  Information for flood zone elevations (FEMA Flood Maps) is publicly 
available.  We recommend that such information be relied upon for design flood water 
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elevations for below-grade slabs.  The design water levels should be the minimum flood 
elevations stated on the maps for the site or for nearby locations. 
 

3. Slabs should be reinforced for the loads that they will sustain and construction joints should 
be provided at frequent intervals. 
 

4. Slabs in contact with soil are subject to movement of moisture from the soil upward through 
the slab. To prevent such moisture vapor transmission, a moisture barrier should be placed 
on the slab subgrade, and should be protected from damage during construction. 
Construction joints should be provided with water stops in any permanently submerged 
areas. 
 

7.4 EXCAVATION AND DEWATERING 
 

1. Excavations into the near-surface materials will likely stand vertical for short periods of time 
only. The excavation sides will unravel over time as they are exposed to weather and 
construction traffic.  Deeper excavations, especially those that extend below the groundwater 
table, as well as excavations that will remain open for longer periods of time will require 
support in the form of temporary shoring or sliding trench boxes to prevent instability of 
excavation walls and to protect workers from injury.  All excavations should comply with 
Occupational Safety and Health Administration (OSHA) design and safety requirements. 
Shoring designs should be signed and sealed by a Florida-licensed professional engineer, 
and should be provided for the Owner’s review. 
 
Particular attention should be paid to any deep excavations such as for thick pile caps and 
elevator shafts, and the potential impacts these could have on adjacent structures, 
especially where such excavations are close to project property lines. 
 

2. Average groundwater elevation is expected to be approximately between Elevation -1.5 and 
+2.5 feet NAVD for this site. As stated above, groundwater levels outside this range could be 
encountered during construction.  Some dewatering is anticipated for foundation excavations 
particularly for the deep shear walls and elevator shafts.  Additionally, dewatering could be 
required for installation of deeper utilities and appurtenances.   
 
We judge that localized dewatering of foundation excavations can be accomplished using 
pumps and sumps.  Dewatering of larger excavations and larger volumes such could require 
the installation of well points or other dewatering systems.   
 
It should be noted there are two components to the dewatering process.  The first is 
extracting the water from the subsurface and the requirement of the project to maintain a dry 
excavation to allow construction to proceed.  The other component is the ability to discharge 
the volume of water extracted.  The contractor must ensure this capability exists for the site 
such that all dewatering and consequent effluent discharge will meet the requirements of the 
local jurisdictional agencies including Broward County, Florida Department of Environmental 
Protection (FDEP), Florida Department of Transportation, and South Florida Water 
Management District (SFWMD) as appropriate.  This study did not include specific testing or 
analysis to determine if dewatering is feasible or if adequate discharge is available.  
Ultimately, dewatering of the site to facilitate construction is the contractor’s responsibility. 
 
During dewatering the adjacent properties must be monitored for adverse impacts from 
dewatering drawdown.     
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The dewatering subcontractor should submit a proposed design for dewatering operations to 
the owner for review and approval prior to commencing work.  
 

7.5  OTHER RECOMMENDATIONS 
 
1. Construction activities could have adverse impacts on structures outside the proposed 

structure footprints.  We recommend that pre- and post-construction surveys of adjacent 
structures of concern be conducted to document conditions.  NV5 can prepare a protocol for 
monitoring of adjacent structures.  
 

2. NV5 should participate in the design development phases of this project in order to modify 
the recommendations provided above as changes occur during the design development 
process.   
 

3. NV5 should participate in the evaluation of field problems as they arise and recommend 
solutions.  We should also be involved with site work activities so we can address needed 
changes to the foundation recommendations if site conditions different from those described 
herein are encountered. NV5 should observe and test the foundation installation to satisfy 
the requirements of the Florida Building Code and municipal agencies.   
 
 

8.0    REPORT LIMITATIONS  
 
This report has been prepared pursuant to our approved Consultant Agreement between Hollywood 
Moon Development (“client”) and NV5 March 8, 2023 and in general accordance with the standard 
of care ordinarily practiced by members of Consultant’s profession performing similar services on 
similar projects in similar localities; no other warranty is expressed or implied.  The report should be 
read in its entirety.  NV5 is not responsible for misinterpretations arising from reading sections of the 
report only. 
 
This report has been prepared for the exclusive use of the Owner and other members of the 
design/construction team for the specific site(s) and project(s) discussed in this report.   The report 
should not be used for any other site(s) or project(s) without express written permission from NV5. 
 
The evaluation and recommendations submitted in this report are based in part upon the data 
collected from the field exploration.  These data were collected at specific locations and describe 
subsurface conditions encountered at those specific locations at the time(s) the field explorations 
were made.  Further, the plan area of the field test locations is relatively small as compared to the 
total site area.  Consequently, subsurface conditions could be different at site locations other than 
those tested.  The nature or extent of variations throughout the subsurface may not become evident 
until the time of construction.  If variations later become evident, it may be necessary for NV5 to 
revisit the recommendations provided in this report.   
 
In the event changes are made in the nature, design, or location(s) of the proposed project 
construction, the conclusions and recommendations contained in this report cannot not be relied 
upon unless the changes are reviewed by NV5, and the conclusions and recommendations herein 
are either verified or modified as needed in writing by NV5.  Therefore, NV5 must be informed of any 
such changes if those changes are not addressed in this report. 
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The scope of services performed by NV5 did not include any environmental assessment or 
investigation for the presence or absence of wetlands, sinkholes, chemically hazardous or toxic 
materials in the soil, surface water, groundwater or air, on or below or around the site.   
 
NV5 should be retained to provide consultation to the ownership and design team during the design 
development phase of the project, to review final foundation specifications and review foundation 
design drawings in order to ascertain that its recommendations have been properly interpreted and 
implemented.  Furthermore, NV5 should be retained to provide inspections during geotechnical 
construction.  If NV5 is not afforded the opportunity to participate in foundation installation as 
recommended in this report, client agrees that NV5 has no responsibility for the interpretation of the 
recommendations made in this report or for foundation performance.  
 
 

9.0 CLOSURE 
 
We appreciate the opportunity to provide specialized engineering services on this project and look 
forward to an opportunity to participate in construction related aspects of the development.  If you 
have questions about information contained in this report contact the writer at 305.901-2151. 
 

************** 
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APPENDIX A 
 

BORING LOG DATA  
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1-1-1-
WOH
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1-WOH-
WOH-
WOH

(WOH)
1-WOH-
WOH-1
(WOH)

1-WOH-1-
1

(1)
WOH-
WOH-
WOH-
WOH

(WOH)

2-11-9-10
(20)

6-4-5-9
(9)

8-7-10-9
(17)

11-5-5-4
(10)

5-3-1-1
(4)

SM

PT

ML

LS

SP

2.0

6.0

13.0

30.0

SILTY SAND, very loose, fine, dark brown to brown, with a trace of roots and limestone
fragments

SILTY PEAT, very soft, dark brown, with a trace of sand

SILTY PEAT, very soft, dark brown

SILT, very soft, brown, with sand, trace of roots and limestone fragments

SILT, very soft, brown, with sand, trace of roots and limestone fragments

LIMESTONE, very soft, light brown to brown, with sand

LIMESTONE, very soft, light brown to gray, with sand

LIMESTONE, very soft, light brown to gray, with sand

LIMESTONE, very soft, light brown, with  a trace of sand

SAND, very loose, fine, light brown to brown, with a trace of limestone fragments

NOTES

GROUND ELEVATION 1.4 ft NAVD est.

LOGGED BY J. Johnson /  Y. Garcia

DRILLING METHOD Rotary drill with mud, wash & casing

DRILLING CONTRACTOR NV5

CHECKED BY

DATE STARTED 3/29/23 COMPLETED 3/30/23 HOLE SIZE 3 inches

GROUND WATER LEVELS: 2.2 ft / Elev -0.8 ft
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(8)
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(4)

4-5-4-6
(9)
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4-6-10-16
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50/4"
(100)
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SP
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SP

SS

39.0

40.0

53.0

55.0

73.0

SAND, loose, fine to medium, gray, with a trace of limestone fragments

LIMESTONE, very soft, light brown, with a trace of sand

SAND, loose, fine, light gray, with a trace of limestone fragments

NO RECOVERY (Possible: SAND)

LIMESTONE, very soft, gray, with sand

SAND, loose, fine, gray, with a trace of limestone fragments

SAND, loose, fine, light greenish gray

SAND, medium dense, fine to medium, light gray, with sandstone fragments

SANDSTONE, hard, gray
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SANDSTONE, very soft, gray to light  greenish gray, with sand, trace of silt

SAND, medium dense, medium, light gray, with a trace of shells

SANDSTONE, soft, gray to light brown, with sand

SANDSTONE, very soft, light gray, with sand

SANDSTONE, very soft, light gray, with sand

SANDSTONE, very soft, light gray to gray, with a trace of sand

SANDSTONE, very soft, light gray, with a trace of sand

SANDSTONE, very soft, gray, with sand

LIMESTONE, very soft, light gray to light brown, with a trace of sand
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-118.6

SPT 75
20-8-6-5

(14)

LS

120.0
LIMESTONE, very soft, light gray to light brown, with sand

Boring terminated at 120.0 feet.
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1.5

-6.3

-12.8

-16.3

SPT

SPT

SPT

SPT

SPT

SPT

SPT

SPT

SPT

SPT

SPT

SPT

75

58

67

17

67

50

42

50

58

50

33

25

3-5-4-3
(9)

1-2-1-1
(3)

3-2-1-1
(3)

1-1-1-1
(2)

1-1-1-1
(2)

1-1-1-1
(2)

1-1-1-1
(2)

1-1-14-28
(15)

3-4-3-2
(7)

3-9-10-14
(19)

6-4-2-2
(6)

1-1-16-4
(17)

SM

SP

PT

ML

LS

0.2

8.0

14.5

18.0

2" of Topsoil
SAND, loose, fine, gray to brown, with a trace of limestone fragments

SAND, loose, fine, brown, with a trace of limestone fragments

SAND, very loose, fine, gray, with a trace of limestone fragments and shells

SAND, very loose, fine, gray, with limestone fragments

SAND, very loose, fine, light gray, with a trace of limestone fragments

SILTY PEAT, very soft, dark brown, with a trace of sand

FIBROUS PEAT, very soft, dark brown, with silt

FIBROUS PEAT, very soft, dark brown, with silt

FIBROUS PEAT, stiff, dark brown, with silt

SILT, stiff, light gray, with limestone fragments

SILTY LIMESTONE, very soft, light gray to gray, with sand

LIMESTONE, very soft, light gray to gray, with a trace of sand

LIMESTONE, very soft, light gray to gray, with a trace of sand

LIMESTONE, very soft, gray, with a trace of sand

NOTES

GROUND ELEVATION 1.7 ft NAVD est.

LOGGED BY D. Correa / A. Valdespino

DRILLING METHOD Rotary drill with mud, wash & casing

DRILLING CONTRACTOR NV5

CHECKED BY

DATE STARTED 3/30/23 COMPLETED 3/31/23 HOLE SIZE 3 inches

GROUND WATER LEVELS: --- Not Recorded
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-43.3

-56.3

-58.3

-66.6

-71.3

SPT

SPT

SPT

SPT

SPT

SPT

SPT

SPT

21

29

75

58

38

33

42

46

2-2-1-1
(3)

6-3-2-2
(5)

19-9-6-7
(15)

3-3-3-2
(6)

6-6-3-2
(9)

3-4-4-5
(8)

5-4-3-6
(7)

7-14-21-16
(35)

LS

SP

LS

SP

LS

LS

45.0

58.0

60.0

68.3

73.0

LIMESTONE, very soft, light gray to gray, with sand

LIMESTONE, very soft, light gray

SAND, medium dense, fine, light greenish gray, with a trace of limestone fragments and
shells

SAND, loose, very fine, light greenish gray, with a trace of limestone fragments

LIMESTONE, very soft, gray, with sand

SAND, loose, very fine, light greenish gray, with a trace of limestone fragments

SAND, loose, fine, gray, with a trace of limestone fragments

LIMESTONE AND SAND, very soft, light gray

LIMESTONE, medium hard, light gray, with sand
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-76.3

-78.3

-91.3

SPT

SPT

SPT

SPT

SPT

SPT

SPT

SPT

42

50

42

25

14

14

17

33

28-26-5-10
(31)

7-5-8-4
(13)

3-2-1-2
(3)

5-11-8-9
(19)

1-1-20-
50/4"
(21)

48-16-
50/2"
(100)

3-3-5-4
(8)

3-4-4-13
(8)

LS

SS

SP

LS

78.0

80.0

93.0

SANDSTONE, medium hard, light gray, with a trace of sand

SAND, medium dense, fine, light gray, with a trace of shells and coral

SAND, very loose, fine, light gray, with a trace of shells

LIMESTONE, very soft, light gray to light brown, with sand

LIMESTONE, soft, light gray to light brown, with a trace of sand

LIMESTONE, hard, gray, with a trace of sand

LIMESTONE, very soft, gray, with sand

LIMESTONE, very soft, light gray, with sand
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-118.3

SPT 42
4-4-3-17

(7)

LS

120.0
LIMESTONE, very soft, light gray, with sand

Boring terminated at 120.0 feet.

D
E

P
T

H
(f

t)

115

120

S
A

M
P

L
E

 T
Y

P
E

N
U

M
B

E
R

E
L
E

V
A

T
IO

N
(f

t.
, 

N
A

V
D

)

-115

BORING NUMBER B-2

PAGE A-8

PROJECT NUMBER 18119 PROJECT LOCATION 901 South Ocean Drive, Hollywood, Florida

PROJECT NAME 901 South Ocean Drive – 21-Level Condominium

R
E

C
O

V
E

R
Y

 %

B
L
O

W
C

O
U

N
T

S
(N

 V
A

L
U

E
)

U
.S

.C
.S

.

G
R

A
P

H
IC

L
O

G

MATERIAL DESCRIPTION



0.2

-0.8

-2.8

-4.8

-11.8

SPT

SPT

SPT

SPT

SPT

SPT

SPT

SPT

SPT

SPT

42

4

4

4

4

58

75

54

29

25

4-8-8-8
(16)

4-2-1-1
(3)

WOH-
WOH-
WOH-
WOH

(WOH)
WOH-
WOH-
WOH-
WOH

(WOH)
WOH-
WOH-
WOH-
WOH

(WOH)

4-3-8-9
(11)

9-12-50/4"
(100)

7-6-4-4
(10)

9-5-5-6
(10)

3-2-2-1
(4)

GP

SP

GP

SM

SP

LS

1.0

2.0

4.0

6.0

13.0

LIMESTONE FRAGMENTS, medium dense, brown, with sand

SAND, medium dense, fine, gray, with limestone fragments

LIMESTONE FRAGMENTS, very loose, gray, with sand, trace of asphalt

SILTY SAND, very loose, dark gray, fine, with a trace of limestone fragments

SAND, very loose, fine, dark gray, with a trace of limestone fragments and silt

SAND, very loose, fine, dark gray, with a trace of limestone fragments

LIMESTONE, very soft, light brown, with sand

LIMESTONE, hard, light gray to light brown, with a trace of sand

LIMESTONE, very soft, light gray, with a trace of sand

LIMESTONE, very soft, gray

LIMESTONE, very soft, gray to light gray, with a trace of sand

NOTES

GROUND ELEVATION 1.2 ft NAVD est.

LOGGED BY D. Correa / A. Valdespino

DRILLING METHOD Rotary drill with mud, wash & casing

DRILLING CONTRACTOR NV5

CHECKED BY

DATE STARTED 3/29/23 COMPLETED 3/29/23 HOLE SIZE 3 inches

GROUND WATER LEVELS: 2.5 ft / Elev -1.3 ft
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-48.8

-66.8

SPT

SPT

SPT

SPT

SPT

SPT

SPT

SPT

15

4

8

46

54

25

33

100

1-1-1-
50/2"
 (2)

5-3-1-1
(4)

2-1-1-1
(2)

8-13-8-10
(21)

12-13-10-
12

(23)

10-9-6-8
(15)

6-6-3-1
(9)

50/2"
(100)

LS

SP

LS

50.0

68.0

LIMESTONE, very soft, gray

LIMESTONE, very soft, light gray to light brown, with a trace of sand

LIMESTONE, very soft, light  brown to gray, with sand

SAND, medium dense, very fine, light greenish gray, with limestone fragments

SAND, medium dense, very fine, light greenish gray, with a trace of limestone fragments

SAND, medium dense, fine, light gray, with limestone fragments

LIMESTONE, very soft, light brown to light gray, with sand

LIMESTONE, hard, light brown, with sand
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-78.8

-87.5

-98.8

-111.8

SPT

SPT

SPT

SPT

SPT

SPT

SPT

SPT

50

83

75

13

50

17

25

42

14-13-10-
12

(23)

3-1-2-1
(3)

10-50/2"
(100)

1-3-1-1
(4)

WOH-5-
11-12
(16)

4-1-3-1
(4)

5-8-1-1
(9)

20-8-7-21
(15)

LS

SP

LS

SP

LS

80.0

88.7

100.0

113.0

LIMESTONE, soft, light gray, with sand

SAND, very loose, very fine, greenish gray

SAND, very dense, very fine, light greenish gray, with a trace of limestone fragments and
shells
LIMESTONE, hard, light gray, with sand

LIMESTONE, very soft, light brown to tan, with sand

LIMESTONE,very soft, greenish gray, with sand

SAND, very loose, fine, greenish gray

SAND, loose, very fine, greenish gray, with a trace of limestone fragments

LIMESTONE AND SAND, very soft, gray
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-116.8

-118.8

SPT 33
11-16-9-14

(25)

LS

LS

118.0

120.0
LIMESTONE, soft, gray, with sand

Boring terminated at 120.0 feet.
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-1.5

-2.2

-16.2

-21.2

SPT

SPT

SPT

SPT

SPT

SPT

SPT

SPT

SPT

SPT

75

83

50

83

67

75

58

67

50

58

2-6-4-8
(10)

8-4-2-3
(6)

1-WOH-
WOH-1
(WOH)

WOH-
WOH-
WOH-
WOH

(WOH)
WOH-
WOH-
WOH-
WOH

(WOH)

WOH-
WOH-1-1

(1)

2-WOH-
WOH-1
(WOH)

2-2-4-14
(6)

1-WOH-4-
3

(4)

2-1-3-48
(4)

SP

SM

PT

SP

SS

3.3

4.0

18.0

23.0

SAND, loose, fine to medium, gray to dark brown, with a trace of limestone fragments and
roots

SAND, loose, fine to medium, gray, with a trace of shells

SILTY SAND, loose, fine, brown, with organics

SILTY PEAT, very soft, dark brown, with a trace of sand

SILTY PEAT, very soft, dark brown, with a trace of sand

SILTY PEAT, very soft, dark brown

SILTY PEAT, very soft, dark brown

SAND, very loose, medium to coarse, light brown to gray, with a trace of limestone
fragments

SANDSTONE, very soft, greenish gray to light brownish yellow, with sand

SANDSTONE, very soft, light brownish yellow to greenish gray, with sand

SANDSTONE, very soft, light brown to gray, with sand

NOTES

GROUND ELEVATION 1.8 ft NAVD est.

LOGGED BY J. Johnson /  Y. Garcia

DRILLING METHOD Rotary drill with mud, wash & casing

DRILLING CONTRACTOR NV5

CHECKED BY

DATE STARTED 3/31/23 COMPLETED 3/31/23 HOLE SIZE 3 inches

GROUND WATER LEVELS: 2.2 ft / Elev -0.4 ft

D
E

P
T

H
(f

t)

0

5

10

15

20

25

30

35

S
A

M
P

L
E

 T
Y

P
E

N
U

M
B

E
R

E
L
E

V
A

T
IO

N
(f

t.
, 

N
A

V
D

)

0

-5

-10

-15

-20

-25

-30

(Continued Next Page)

BORING NUMBER B-4

PAGE A-13

PROJECT NUMBER 18119 PROJECT LOCATION 901 South Ocean Drive, Hollywood, Florida

PROJECT NAME 901 South Ocean Drive – 21-Level Condominium

R
E

C
O

V
E

R
Y

 %

B
L
O

W
C

O
U

N
T

S
(N

 V
A

L
U

E
)

U
.S

.C
.S

.

G
R

A
P

H
IC

L
O

G

MATERIAL DESCRIPTION



-38.2

-43.2

SPT

SPT

100

75

50/4"
(100)

6-3-2-18
(5)

SS

SP

40.0

45.0

SANDSTONE, hard, light brown, with sand

SAND, loose, very fine, light gray to greenish gray, with sandstone fragments

Boring terminated at 45.0 feet.
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1.0

0.0

-3.7

-4.5

-12.5

-21.5

SPT

SPT

SPT

SPT

SPT

SPT

SPT

SPT

SPT

SPT

SPT

SPT

67

67

75

50

33

50

50

50

75

50

25

50

4-11-9-11
(20)

6-9-8-6
(17)

2-1-1-1
(2)

1-1-1-1
(2)

1-WOH-
WOH-1
(WOH)

WOH-
WOH-

WOH-1
(WOH)

1-1-WOH-
WOH

(1)
WOH-
WOH-

WOH-3
(WOH)

4-13-4-10
(17)

1-2-1-14
(3)

5-12-12-8
(24)

45-7-2-4
(9)

SM

SP

SP

SM

PT

SM

LS

0.5

1.5

5.2

6.0

14.0

23.0

SILTY SAND, medium dense, fine, dark brown, with a trace of roots, and limestone
fragments
LIMESTONE FRAGMENTS, medium dense, light brown, with sand
SAND, medium dense, fine, gray

SAND, medium dense, fine, gray

SAND, very loose, fine to medium, dark gray
SILTY SAND, very loose, brown

PEAT, very soft, dark brown, with a trace of sand

PEAT, very soft, dark brown, with silt

SILTY PEAT, very soft, dark brown

SILTY PEAT, very soft, dark brown

SILTY SAND, very loose, fine, dark brown to light brown, with limestone fragments

SILTY SAND, medium dense, light brown, with a trace of limestone fragments

LIMESTONE, very soft, gray to light brown, with sand

LIMESTONE, soft, gray

LIMESTONE, very soft, gray to brownish yellow, with sand

NOTES

GROUND ELEVATION 1.5 ft NAVD est.

LOGGED BY D. Correa/ Y. Garcia

DRILLING METHOD Rotary drill with mud, wash & casing

DRILLING CONTRACTOR NV5

CHECKED BY

DATE STARTED 4/1/23 COMPLETED 4/1/23 HOLE SIZE 3 inches

GROUND WATER LEVELS: 1.6 ft / Elev -0.1 ft
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-38.5

-43.5

SPT

SPT

33

42

2-35-50/3"
(100)

4-5-6-2
(11)

LS

SP

40.0

45.0

LIMESTONE, hard, light gray, with sand

SAND, medium dense, very fine, light gray, with a trace of limestone fragments

Boring terminated at 45.0 feet.
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3.6

-6.1

-13.1

-21.1

-29.1

SPT

SPT

SPT

SPT

SPT

SPT

SPT

SPT

SPT

SPT

SPT

SPT

33

58

75

67

67

75

67

58

67

67

25

67

22-12-5-6
(17)

12-10-8-15
(18)

4-3-2-6
(5)

3-5-8-11
(13)

6-6-5-5
(11)

WOH-
WOH-
WOH-
WOH

(WOH)
WOH-
WOH-
WOH-
WOH

(WOH)
8-18-23-20

(41)
23-16-14-

11
(30)

9-4-5-6
(9)

WOH-
WOH-
WOH-
WOH

(WOH)

7-5-6-7
(11)

SP

ML

LS

SP

SS

0.3

10.0

17.0

25.0

33.0

4" of Concrete

SAND, medium dense, fine, brown, with a trace of roots

SAND, medium dense, fine to medium, brown

SAND, medium dense, fine, dark brown

SAND, loose, fine, gray to brown

SAND, medium dense, fine, gray to light gray

SAND, medium dense, medium, gray

SILT, very soft, dark gray to dark brown, with organics

SILT, very soft, dark brown, with organics

LIMESTONE, medium hard, light brown, with sand

LIMESTONE, soft, light brown, with sand

LIMESTONE, very soft, light brown, with sand

SAND, very loose, coarse to medium, gray, with a trace of sandstone

SANDSTONE, very soft, gray, with sand

NOTES

GROUND ELEVATION 3.9 ft NAVD est.

LOGGED BY D. Correa/ Y. Garcia

DRILLING METHOD Rotary drill with mud, wash & casing

DRILLING CONTRACTOR NV5

CHECKED BY

DATE STARTED 3/31/23 COMPLETED 4/1/23 HOLE SIZE 3 inches

GROUND WATER LEVELS: 4.5 ft / Elev -0.6 ft
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-34.1

-41.1

SPT

SPT

45

17

47-50/5"
(100)

4-2-3-4
(5)

SS

LS

38.0

45.0

LIMESTONE, hard, light brown, with sand

LIMESTONE, very soft, light brown, with sand

Boring terminated at 45.0 feet.
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-5.0

-12.0

-12.7

-25.0

SPT

SPT

SPT

SPT

SPT

SPT

SPT

SPT

SPT

SPT

SPT

SPT

75

58

33

92

67

0

50

42

50

67

50

80

3-3-2-4
(5)

2-3-3-3
(6)

4-5-4-9
(9)

4-6-10-12
(16)

2-3-6-5
(9)

WOH-
WOH-
WOH-
WOH

(WOH)
WOH-
WOH-
WOH-
WOH

(WOH)
WOH-

WOH-9-10
(9)

8-11-10-9
(21)

7-9-11-15
(20)

9-4-19-35
(23)

49-40-
50/3"
(100)

SP

PT

SM

LS

SS

10.0

17.0

17.7

30.0

SAND, loose, fine, dark brown to gray, with a trace of roots

SAND, loose, fine to medium, reddish brown, with a trace of shells

SAND, loose, fine, brown to tan

SAND, loose, fine, brown

SAND, loose, fine, brown

SAND, medium dense, fine, gray to light gray

SAND, loose, fine, gray

PEAT, very soft, dark brown

SANDY PEAT, very soft, dark gray

SILTY SAND, loose, fine, dark gray

LIMESTONE, very soft, light gray to light brown, with sand

LIMESTONE, soft, light brown, with sand

LIMESTONE, very soft, light brown, with sand

LIMESTONE, soft, light brown to light gray, with sand

SANDSTONE, hard, light brown, with san and shells

NOTES

GROUND ELEVATION 5 ft NAVD est.

LOGGED BY D. Correa / A. Valdespino

DRILLING METHOD Rotary drill with mud, wash & casing

DRILLING CONTRACTOR NV5

CHECKED BY

DATE STARTED 3/31/23 COMPLETED 3/31/23 HOLE SIZE 3 inches

GROUND WATER LEVELS: 4.4 ft / Elev 0.6 ft
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-33.0

-35.0

-40.0

SPT

SPT

33

50

2-1-1-1
(2)

4-3-2-2
(5)

SS

LS

SP

38.0

40.0

45.0

LIMESTONE, very soft, light brown, with sand

SAND, loose, fine, gray to light gray

Boring terminated at 45.0 feet.
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 NOTES RELATED TO RECORDS OF TEST BORING AND 
 GENERALIZED SUBSURFACE PROFILE 
  

 
1. Groundwater level was encountered and recorded (if shown) following the completion of the soil test boring on the 

date indicated.  Fluctuations in groundwater levels are common; consult report text for a discussion. 
 
2. The boring location was identified in the field by offsetting from existing reference marks and using a cloth tape 

and survey wheel. 
 
3. The borehole was backfilled to site grade following boring completion, and patched with asphalt cold patch mix 

when pavement was encountered. 
 
4. The Record of Test Boring represents our interpretation of field conditions based on engineering examination of 

the soil samples. 
 
5. The Record of Test Boring is subject to the limitations, conclusions and recommendations presented in the report 

text. 
 
6. "Field Test Data" shown on the Record of Test Boring indicated as 11/6 refers to the Standard Penetration Test 

(SPT) and means 11 hammer blows drove the sampler 6 inches.  SPT uses a 140-pound hammer falling 30 inches. 
 
7. The N-value from the SPT is the sum of the hammer blows required to drive the sampler the second and third 
 6-inch increments. 
 
8. The soil/rock strata interfaces shown on the Record of Test Boring are approximate and may vary from those 

shown.  The soil/rock conditions shown on the Record of Test Boring refer to conditions at the specific location 
tested; soil/rock conditions may vary between test locations. 

 
9.   Relative density for sands/gravels and consistency for silts/clays and limestone are described as follows: 

 
  
 
 
 
 
 
 
 
 
 
 
 
10. Grain size descriptions are as follows: 

NAME   SIZE LIMITS 
Boulder   12 inches or more 
Cobbles  3 to 12 inches 
Coarse Gravel  3/4 to 3 inches 
Fine Gravel  No. 4 sieve to 3/4 inch  
Coarse Sand  No. 10 to No. 4 sieve 
Medium Sand  No. 40 to No. 10 sieve  
Fine Sand  No. 200 to No. 40 sieve  
Fines   Smaller than No. 200 sieve 

 
11. Definitions related to adjectives used in soil/rock descriptions: 

PROPORTION  ADJECTIVE  APPROXIMATE ROOT DIAMETER ADJECTIVE 
About 5%  with a trace  Less than 1/32"    Fine roots 
About 5% to 12% with    1/32" to 1/4"    Small roots 
About ≥ 12%  silty, sandy, etc. 1/4" top 1"    Medium roots 

Greater than 1"    Large roots  

 

 

  

SPT 
Blows/ 
Foot 

Sands/Gravels 
Relative           
Density 

SPT 
Blows/Foot 

Silt/Clay 
 Relative 

Consistency           
SPT Blows/ 

Foot 
Limestone Relative      

     Consistency 

0-4 Very loose 0-2 Very Soft 0-20 Very Soft 

5-10 Loose 3-4 Soft 21-30 Soft 

11-30 Medium Dense 5-8 Medium Stiff 31-45 Medium Hard 

31-50 Dense 9-15 Stiff 46-60 Moderately Hard 

Over 50 Very Dense 
16-30 Very Stiff 61-50/2" Hard 

Over 30 Hard Over 50/2" Very Hard 
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APPENDIX B 
 

FIELD PERMEABILITY TEST DATA 

 



      H1 d

Water Table

H2

Ds

K = Hydraulic Conductivity = 4Q/[πd(2H2
2
 + 4H2Ds + H2d)] 

5.42E-05 CFS/FT
2
-FT HEAD

Time (Min.) Flow (GPM)

1 0.20 Q = Average Flow Rate = 0.000446 CFS

2 0.20

3 0.20 d = Diameter of Test Hole = 3.0 inches

4 0.20

5 0.20 H2 = Head on Water Table = 1.1 feet

6 0.20

7 0.20 Ds = Depth below Ground Water Table = 8.9 feet

8 0.20

9 0.20

10 0.20  
TEST LOCATION :  See Drawing No. 1

TEST ELEVATION : +2.0' NAVD (Estimated)

DEPTH TO WATER TABLE H1: 1.1' Below Existing Grade

DEPTH OF TEST HOLE : 10.0' Below Existing Grade

AVERAGE FLOW RATE: 0.20 GPM

SOIL PROFILE :

0.0 - 0.2' 2" of Topsoil over  gray Limestone Fragments with sand

2.0 -4.0' Gray Sand with limestone fragments, trace of shells

4.0 -10.0' Dark brown Silty Peat

NOTES: 1) The subsurface profile is determined by cuttings & should not be relied upon as an accurate record of material type or for transition zones.

2)

TEST DATE:  3/28/2023

PROJECT NAME:   901 South Ocean Drive – 21-Level Condominium

PROJECT LOCATION:    901 South Ocean Drive, Hollywood, Florida

PROJECT NO: 18119 TEST NO: P-1

TESTED BY:  J. Rivera / O. Pacho CHECKED BY:  AB

SOUTH FLORIDA WATER MANAGEMENT DISTRICT

" USUAL OPEN - HOLE TEST "

HYDRAULIC CONDUCTIVITY

K value calculated using PVC diameter of 3 inches

PERCOLATION TEST
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