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Executive Summary

The Florida Department of Transportation (FDOT) conducted a PD&E Study to evaluate
alternatives which will enhance overall traffic operations at the existing interchange of SR 9/1-95
and Northlake Boulevard.  The project is located along SR 9/1-95 (MP 34.122 to MP 35.639)
between the Blue Heron Boulevard (SR 708) interchange and the PGA Boulevard (SR 786)
interchange. The vertical datum for this project is the North American Vertical Datum of 1988
(NAVDSS).

The recommended roadway alternative is Alternative 1 — Modified Concept. Alternative 1
improvements will widen the off-ramps to provide triple left and triple right turn lanes and will
extend both two lane off-ramps to serve as two lane exit-only ramps by creating additional auxiliary
lanes along 1-95. This recommended roadway alternative will also extend the northbound on-ramp
with an added auxiliary lane and will widen Northlake Boulevard from 3-lanes to 4-lanes in each
direction between Military Trail and Sandtree Drive.

For the proposed 1-95 roadway improvements, all of the drainage requirements can be
accommodated within the 1-95 right-of-way. The roadway improvements proposed along
Northlake Boulevard will require an offsite pond. Pond siting alternatives analysis was conducted
and the Pond B site is recommended. The Pond B site is an undeveloped parcel located adjacent
to Roan Lane.

The existing triple cell box culvert across 1-95 at the Earman River Canal (Station 1877+40) will
need to be extended to provide maintenance access south of the canal. Finally, there will be no net
floodplain encroachments for this project.

EDfOJ-C) SR-9/1-95 at Northlake Boulevard Interchange PD&E Study iii
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Section 1

Introduction

A Project Development and Environment (PD&E) Study was conducted in accordance with the
Florida Department of Transportation and Federal Highway Administration requirements for the
SR 9/1-95 at Northlake Boulevard interchange in Palm Beach County.

The purpose of this Report is to document the conceptual stormwater management design and pond
siting recommendation. The design of the stormwater management facilities complies with the
FDOT Drainage Manual, FDOT Drainage Design Guide, FDOT District 4 Pond Siting Procedures
and the Environmental Resource Permit Applicant’s Handbook Volumes I and 1l (SFWMD).

EDfOIC) SR-9/1-95 at Northlake Boulevard Interchange PD&E Study 1-1
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Section 2

Project Description

The Florida Department of Transportation (FDOT) conducted a PD&E Study to evaluate
alternatives which will enhance overall traffic operations at the existing interchange of SR 9/1-95
and Northlake Boulevard by providing improvements to achieve acceptable Levels of Service in
the future condition (2040 Design Year). The recommended roadway alternative is Alternative 1
— Modified Concept.

Alternative 1 improvements will widen the off-ramps to provide triple left and triple right turn lanes
and extend both two lane off-ramps to serve as two lane exit-only ramps by creating additional
auxiliary lanes along 1-95. This recommended roadway alternative will also extend the northbound
on-ramp with an added auxiliary lane and will widen Northlake Boulevard from 3-lanes to 4-lanes
in each direction between Military Trail and Sandtree Drive. Typical sections are included in
Appendix A.

The project is located along SR 9/1-95 (MP 34.122 to MP 35.639) between the Blue Heron
Boulevard (SR 708) interchange and the PGA Boulevard (SR 786) interchange within Sections 13,
18, 19 and 24 of Township 42S and Range 43E in the City of Palm Beach Gardens, Florida. The
project location is illustrated in Figure 2-1.

EDfOJ- SR-9/1-95 at Northlake Boulevard Interchange PD&E Study 2-1
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Figure 2-1 Location Map

The vertical datum for this project is the North American Vertical Datum of 1988 (NAVD88).
Elevations can be converted from the National Geodetic Vertical Datum of 1929 (NGVD29) to
NAVDS88 by subtracting 1.52 feet. NAVD elevations are lower than NGVD elevations. For
instance, elevation 10.00 f--NGVD = 8.48 ft-NAVD.

ED?QIC) SR-9/1-95 at Northlake Boulevard Interchange PD&E Study 2-2
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Section 3

Data Collection

The following documents were collected and reviewed for this report:

FDOT Drainage Manual, January 2017

FDOT Drainage Design Guide, January 2017

FDOT District 4 Pond Siting Procedures

Environmental Resource Permit Applicant’s Handbook, Volume I, October 01, 2013

Environmental Resource Permit Applicant’s Handbook (SFWMD Geographic area),
Volume I, August 10, 2014

FDOT 1-95 Plans (from North of Blue Heron Blvd to South of PGA Blvd), FPID No.
231921-1-52-01

1-95 Drainage Report (N. of Blue Heron Blvd to S. of PGA Blvd.), FPID 231921-1-52-01,
Dec. 2001

FDOT Design Survey of project area, August 2015

FDOT Straight Line Diagram, Roadway ID 93220000 for 1-95, Palm Beach County

Palm Beach County Northlake Boulevard Plans (1-95 to Sandtree Drive) Project No. 97103
SFWMD Environmental Resources Permit No. 50-03527-S (1-95 HOV Widening)
SFWMD Environmental Resources Permit No. 50-04686-P (Northlake Boulevard)
SFWMD Environmental Resources Permit No. 50-01482-S (Northlake Commons)
SFWMD Environmental Resources Permit No. 50-04465-P (NorthMil Plaza)

FEMA Flood Insurance Rate Map Panel Nos. 1201920130B, 1202210002B and
1202210004B

EDfOJ-C) SR-9/1-95 at Northlake Boulevard Interchange PD&E Study 3-1
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e USDA Natural Resources Conservation Service (NRCS) Soil Survey for Palm Beach
County

o FDEP Map Direct: Verified Impaired WBIDs and TMDLSs website
e Field Visits (Nov 2015 and Dec 2016)
e Palm Beach County Thoroughfare Road Design Procedures, February 2006.

EDfOI SR-9/1-95 at Northlake Boulevard Interchange PD&E Study 3-2
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Section 4

Design Criteria

The resources of criteria for the project can be found in the Environmental Resource Permit
Information Manual 2014, Environmental Resource Permit Applicant’s Handbook (A.H.) Volume
I and the Environmental Resource Permit Applicant’s Handbook Volume II. The project is located
within South Florida Water Management District (SFWMD) and Northern Palm Beach County
Improvement District (NPBCID) jurisdictions.

4.1 Stormwater Management Permitting

Existing SFWMD permits were found for both 1-95 and Northlake Boulevard. In addition,
SFWMD permits of interest were found for both NorthMil Plaza and Northlake Commons.
NorthMil Plaza is located at the northeast corner of Military Trail and Northlake Boulevard. This
plaza includes a 0.78 acre wet retention pond located 200-ft north of Northlake Boulevard which
manages stormwater runoff from 11.5 acres of the plaza shopping center. Northlake Commons is
located at the southeast corner of 1-95 and Northlake Boulevard. This shopping plaza includes a
1.2 acre wet detention pond located adjacent to the 1-95/Northlake Boulevard right-of-way line.

Table 4-1 summarizes these SFWMD permits.

EDfO_TC) SR-9/1-95 at Northlake Boulevard Interchange PD&E Study 4-1
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Table 4-1 Existing Permits

SFWMD Project Area Type of Stormwater Discharge Point
Permit Management Facility
Number
50-03527-S | 1-95 French  Drain and Dry| NPBCID 6A Canal,
Detention areas within the | Earman River Canal and
interchange infields and | Northlake Boulevard
roadside linear ponds System. These outfall to
the C-17 Canal.
50-04686-P | Northlake French Drain Piped to the C-17 Canal
Boulevard
50-01482-S | Northlake Wet Detention Piped to the C-17 Canal
Commons
50-04465-P | NorthMil Plaza Wet Detention Earman River Canal to the
C-17

Work in canals is expected and other surface water impacts are anticipated at the Earman River
Canal (on both sides of 1-95) to extend the existing triple cell box culvert. Therefore, a USACE
dredge and fill permit will be required.

A permit with NPBCID is not anticipated since the proposed improvements do not occur within
their right-of-way. Post development stormwater discharges to the NPBCID canals from FDOT
right-of-way would be designed to meet pre-development discharges from the existing right-of-
way as previously permitted.

The permits anticipated for construction of this project include a modification to the SFWMD
Environmental Resources Permit (No. 50-03527-S) for the 1-95 improvements per Rules 62-
330.315, F.A.C and as summarized in the A.H. VVolume 1, Section 6.2. The Northlake Boulevard
improvements may be included in the 1-95 permit modification.

However, the Northlake Boulevard improvements may result in a modification to the SFWMD
Environmental Resources Permit (No. 50-04686-P). The permitting approach will be finalized
during the design phase. An Interagency meeting with SFWMD was held on January 19, 2017. At
this meeting, Alternative 2 (DDI) was exclusively discussed since it was the preferred alternative
at the time. The meeting minutes are included in Appendix G. Since then, Alternative 1, Modified
Concept has become the recommended alternative.

EDfOJ-C) SR-9/1-95 at Northlake Boulevard Interchange PD&E Study 4-2
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4.2 Water Quality Criteria

Based on the Environmental Resource Permit Applicant’s Handbook, Volume II (SFWMD), water
quality volumetric requirements for wet detention shall be such to provide for (1”) inch over the
entire developed area or 2.5 inches times the percent impervious area, whichever is greater. For
dry detention, 75% of the wet detention volume shall be provided. For retention systems, 50% of
the wet detention volume shall be provided.

The project does not discharge to an Outstanding Florida Water. However, the project is located
within Water Body ID (WBID) number 3242A which is impaired for nutrients (both Dissolved
Oxygen and Chlorophyll-a) located within the C-17 Basin (Ref. FDEP Statewide comprehensive
Verified List). Therefore a pre versus post pollutant loading analysis is required to demonstrate a
net reduction in annual pollutant loading from the project.

4.3 Water Quantity

The project is located within the C-17 Basin, which has a discharge limit of 62.7 cfs per square
mile (CSM) for the 25 year event. However, as previously permitted and documented during the
interagency meeting, the post development flows will be designed to be at or below the pre
development discharge rates.

4.4 Specific Drainage Conditions

The following summarizes the conceptual drainage approach analysis.

4.4.1 Treatment Volume

For 1-95, the treatment volume required was calculated based on all the impervious area since
the existing roadside swales and infields along 1-95 currently provide water quality and is
permitted as such. For Northlake Boulevard the treatment volume required was calculated
based on 2.5 inches over the additional impervious area for wet detention. Also, water quality
that is obtained within the existing exfiltration trench (0.30 ac-ft) along Northlake Boulevard
was included in the pond size requirements assuming the trench would not function after the
roadway is widened.

4.4.2 Attenuation Volume

The attenuation volume was estimated by calculating the difference in runoff volume between
the post-developed conditions and the pre-developed conditions using the NRCS equation for
runoff. The 100 year/24 hour rainfall depth is used to evaluate alternative drainage schemes.
The rainfall amount of 16.2 inches for this rainfall event.

EDfOJ-C) SR-9/1-95 at Northlake Boulevard Interchange PD&E Study 4-3



O 00 N OO L1 A W IN B

[EEN
o

11
12
13
14

15

16

17
18
19
20
21

22

23

24
25

Conceptual Drainage / Pond Siting Report FM: 435803-1-22-02

4.4.3 Surface Water Area Estimates

The estimate of the water surface area used the sum of the attenuation volume requirements
and the treatment volume requirements. This calculation estimate utilized the existing pond
(dry detention areas) bottom elevations and maximum allowable elevation data documented in
the 1-95 permit (ERP No. 50-03527-S). A five foot maintenance berm width was assumed for
the dry detention areas within the infields and roadside swales which either have MSE wall,
sound barrier wall and/or roadway paved shoulder adjacent to the areas. A 20 foot maintenance
berm width was used for the offsite pond analysis. An average side slope of 1V:4H was used.
Also, a 10% increase in the pond area estimate was factored into the conceptual design to
account for assumptions.

The freeboard requirements are found in the FDOT Drainage Manual, Chapter 5. A minimum
one foot freeboard is required for detention and retention areas. For the interchange infields
and roadside treatment areas along the ramps and mainline 1-95, a minimum 0.5 foot freeboard
was used since these are effectively linear treatment areas.

For the offsite pond analysis, one foot freeboard was used in the analysis.

4.4.4 Infields/1-95 MSE Wall

Finally, it should be noted the MSE walls along 1-95 do not extend down to the bottom of the
interchange infields. This limits the amount of volume that can be used within the infields. A
drainage structure cross section from the existing plans is included in Figure 4-1 to highlight
the potential volume that could be utilized if the MSE walls were extended vertically to the
bottom of the interchange infield.

r =5 s ] | G
e . 2 LA ROW_LINE | STA_I850+60.00_|
/! CONST IBARRIER WALL INLET GEED
7 INDEX WO STATBS07ED
5 = 3 / FL.24.40_(LT). | I
~ - lsTA 1245947~ /’ -t — T (S | GED__
| CONST_U-TYPE, CON. ENDWALL, [ /) I W. ENDWALL STA 1850+60.00
W/ BAFFIE W4 i e
HINDEX. A i ¢ 5 G5B
¥ .28 /N i A 7
[ ISFAREPIPE 1850+50.
= Y
| E - - —

Figure 4-1 Drainage Structure Cross Section

The conceptual design assumed the fill slope adjacent to the MSE wall would remain and not be
reconstructed to create additional volume for stormwater management.

EDfOI SR-9/1-95 at Northlake Boulevard Interchange PD&E Study 4-4
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Section 5

Existing Conditions

1-95 was widened in the early 2000s to include HOV lanes. This work was completed under the
authorization of SFWMD Permit No. 50-03527-S. Northlake Boulevard is a major drainage divide
for this Study. The project is split into three major basins. See the drainage map and sub-basin
naming exhibit located in Appendix A. The sub-basin naming exhibit can be helpful when
reviewing the calculations.

5.1 Topography

The project area is urbanized and well developed. Generally overland flow is from west to east
towards the Atlantic Ocean. The major outfall is the C-17 Canal. The drop in elevation between
Military Trail and the C-17 Canal is approximately 5 feet. An excerpt of the USGS map for this
area is included in Appendix B.

5.2 Hydrologic Data

The 100 year/24 hour rainfall depth is 16.2 inches. The 25 year/3 day rainfall depth is 13.3 inches.
These values were derived from the NOAA website for the specific project area. A printout of the
rainfall data is included in Appendix B.

5.3 Wetlands
No wetland impacts are anticipated with this project.

EDfO_T SR-9/1-95 at Northlake Boulevard Interchange PD&E Study 5-1
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5.4 Hazardous Material Assessment

Six sites along the project corridor have a High-Risk ranking, 13 sites have a Medium Risk ranking,
and 18 sites have a Low Risk ranking for potential contamination. A contamination map is included
in Appendix I.

High-Risk Sites

e Chevron — Petroleum and Storage Tanks
e Snow White Dry Cleaners — RCRA and Dry Cleaner
e Amoco Service Station — Petroleum and Storage Tanks
e MDNOW Urgent Care (reported as HEC Cleaning, LLC) — Dry Cleaner
e Mobil Qil Corp — Petroleum and Storage Tanks
e [-95 Shell — Petroleum and Storage Tanks
Medium-Risk Site

e Premiere Cleaners — Dry Cleaner
e Shel — Petroleum and Storage Tanks
e Tires Plus— RCRA
e Exxon Co — Petroleum and Storage Tanks
e Dry Cleaning USA — Dry Cleaner
e Sunoco — Petroleum, Storage Tanks, and RCRA
e Starbucks — Petroleum, Storage Tanks, and RCRA
e Schumacher Automotive — RCRA and Storage Tanks
e Napleton’s North Palm Auto Park — RCRA and Storage Tanks
e Sansone Auto Galleria— RCRA
e Napleton Northlake Kia — RCRA and Storage Tanks
e Kauffs Ventures Property — Storage Tanks
e BMT Realty — Storage Tanks
These contamination sites should be considered during the design of exfiltration trench and ponds

as stormwater management facilities. The location of existing contamination sites were considered
during the pond siting alternative analysis.

EDfOJ- SR-9/1-95 at Northlake Boulevard Interchange PD&E Study 5-2
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5.5 Habitat Assessment

No adverse effects to any protected or listed species that are known to occur or have the potential
to occur in the project area are anticipated.

5.6 Historical and Archeological Assessment

No archaeological sites were identified during the Study and the area of potential effect does not
contain areas of contiguous historic resources which would comprise a National Register-eligible
historic district.

5.7 Utilities and ITS

Utilities within the corridor include water, sewer, gas, power distribution, fiber-optic and
communication facilities. The utility agency owners identified during the Study include:

e AT&T Distribution

e Comcast

o Fiber Light, LLC

e FPL Distribution

e FPL Fibernet, LLC

e Level 3 Communications

e Palm Beach County Traffic Division
e Seacoast Utility Authority

e TECO Peoples Gas

These utilities should be field located/verified during the design phase to evaluate potential
conflicts with extending pipe laterals and constructing new storm drain/curb inlets.

FDOT has ITS facilities within the project limits primarily located along the east side of mainline
1-95 and along the northbound on and off ramps. These include underground conduit/cable and
ITS facilities on concrete poles. Impacts to these facilities are anticipated due to the improvements
identified in the preferred alternative, primarily adjacent to Ramp ‘B’ and Ramp ‘C’. Coordination

during the design phase between ITS, roadway and drainage disciplines is recommended.
5.8 Existing Drainage Basins
5.8.1 Basin1

From the beginning of the project to Northlake Boulevard stormwater is discharged to the
NPBCID EPB-6A Canal. This canal discharges to the C-17 Canal.

EDfOJ-C) SR-9/1-95 at Northlake Boulevard Interchange PD&E Study 5-3
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Contributing areas in this basin include mainline 1-95, Ramp ‘A’ infields and Ramp ‘B’
infields. Prior to discharge, water quality and attenuation is provided by several methods.
Stormwater runoff is managed within roadside swales, interchange infields and a French drain
(FD) system located under the median barrier wall of 1-95. The FD system provides water
quality for the HOV lanes and median shoulder for both directions of travel. Stormwater runoff
from the remaining 1-95 FDOT R/W is managed separately within the mainline roadside swales
and the infields of Ramp ‘A’ and Ramp ‘B’. Discharge to the NPB-6A Canal is via typical
FDOT control structures and pipe located on each side of mainline 1-95. As such, the analysis
in this report further sub-divides Basin 1 into Area A and Area B, associated with Ramp ‘A’

and Ramp ‘B’, respectively.

5.8.2 Basin 2

From Northlake Boulevard to the end of the project, stormwater is discharged to the Earman
River Canal with two exceptions. These exceptions include the Ramp ‘C’ and Ramp ‘D’
infields which discharge to the Northlake Boulevard system (discussed below). The Earman
River Canal converges with the C-17 Canal which leads to the Intracoastal Waterway. Prior to
discharge, water quality and attenuation is provided by several methods. Contributing areas in
this basin include mainline 1-95, Ramp ‘C’ infields and Ramp ‘D’ infields. In addition, there
are offsite contributing areas from residential neighborhoods along both the east and west side
of 1-95. Runoff from these offsite areas connect to the 1-95 system via slots in the sound barrier
walls. Stormwater runoff is managed within roadside swales, interchange infields and a French
drain (FD) system located under the median barrier wall of 1-95. The FD system provides
water quality for the HOV lanes and median shoulder for both directions of travel. Stormwater
runoff from the remaining 1-95 FDOT R/W is managed separately within the mainline roadside
swales and the infields of Ramp ‘C’ and Ramp ‘D’. Discharge to the Earman River Canal is
via typical FDOT control structures and pipe located on each side of mainline 1-95. The Ramp
‘C’ and Ramp ‘D’ infields discharge via typical FDOT control structures and pipe to the
Northlake Boulevard system. As such, the analysis in this report further sub-divides Basin 2
into Area C and Area D, associated with Ramp ‘C” and Ramp ‘D’, respectively.

5.8.3 Basin Northlake

Within the Northlake Boulevard right-of-way, runoff is captured in curb inlets and conveyed
to the C-17 Canal via a storm drain system. Prior to discharging to the C-17 canal, water quality
is provided in approximately 1,200 feet of french drain located within the limited access right-
of-way of 1-95/Northlake Boulevard. The infields of Ramp ‘C’ and Ramp ‘D’ provide
attenuation and water quality prior to discharging to the Northlake Boulevard system.

EDfOJ-C) SR-9/1-95 at Northlake Boulevard Interchange PD&E Study 5-4
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5.9 Soils

The soils consists primarily of Immokalee fine sand Basinger sand that is characterized as nearly

level, poorly drained, deep sandy soil.

The hydrologic soil group is A/D. The AASHTO

classification is A-3. The exfiltration rates documented in past permits are summarized below.

These values indicate the existing soils provide suitable conditions for the use of french drain. A

soils map of the area is included in Appendix E.

Table 5-1 Exfiltration Rate Data

Location

Exfiltration
Rate (cfs/sf-ft. head)

Remarks

10

11

12

13

Mainline 1-95 STA 1848+00 3.4x10* Drainage Report dated Dec 2001 (FPID
231921-1)
Northlake Blvd. STA 26+00 5.0x10° SFWMD Permit No. 50-04686-P
Northlake Blvd. STA 43+00 7.0x10° SFWMD Permit No. 50-04686-P
The wet season water table (WSWT) documented in past permits are summarized below:
Table 5-2 Water Table Data
Location WSWT Elev. Remarks
(NAVD)
Mainline 1-95 STA 9.00 ft Drainage Report dated Dec 2001 (FPID
1848+00 231921-1)
Northlake Blvd. STA 8.98 ft SFWMD Permit No. 50-04686-P
26+00
Northlake Blvd. STA 8.28 ft SFWMD Permit No. 50-04686-P

43+00

EDfOJ- SR-9/1-95 at Northlake Boulevard Interchange PD&E Study
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Section 6

Proposed Drainage System

6.1 Alternative 1 — Modified Concept

For this alternative, all the stormwater needs for the 1-95 improvements can be accommodated
within the 1-95 right-of-way. The existing French drain system under the 1-95 median barrier wall
is not impacted by this alternative and will remain. Existing roadside swales and the interchange
infields will be used and will remain as dry detention areas to provide water quality and attenuation.
Runoff would be conveyed overland to the interchange infields. Along the ramps, barrier wall
inlets will be used to capture runoff adjacent to the barrier wall mounted retaining wall. The
roadside swales along the ramps will remain between the existing sound barrier wall and proposed
retaining wall that supports the widened ramps.

Maintenance access has to be considered along 1-95. Maintenance access exists at Holly Drive and
access the Earman River Canal. The existing three cell 10’ x 12’ concrete box culvert at the Earman
Canal will be extended to maintain access over the Earman River Canal on each side of 1-95. A
preliminary analysis of the box culvert extension was performed. The results indicate an
insignificant headwater increase of 0.01 feet. Therefore, extending the box culvert will not cause
adverse impacts.

For the improvements proposed along Northlake Boulevard, an offsite pond is required to provide
water quality and attenuation. A wet detention pond with an area of 2.2 acres is estimated for this
alternative to satisfy the treatment volume and attenuation volume requirements. Pond siting
alternative analysis was completed for the recommended roadway alternative, Alternative 1
Modified Concept. The summary of the pond siting alternative analysis and recommendations are

EDfOJ-C) SR-9/1-95 at Northlake Boulevard Interchange PD&E Study 6-1
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further discussed in Section 7 of this report. The recommendations are based on pond sizes and
locations determined from preliminary data, engineering judgement and assumptions. Pond sizes
may change during the design phase as more detailed information is determined on the final
roadway geometrics, agency criteria, existing utilities, contamination sites and existing drainage
systems. As such, if the following requirements are met, an offsite pond may not be required. The
following items can be evaluated during the design phase.

a. SFWMD would need to waive the requirements listed in Appendix E of the Environmental
Resource Permit Applicant’s Handbook Volume II, SFWMD (i.e. Annual Nutrient Loading
Analysis). Further discussion between SFWMD and FDOT during the design phase will be
required.

b. Exfiltration rates along the corridor are suitable for the use of French drain. Design
sufficient length of French drain to satisfy water quality requirements for the additional
impervious area with proper consideration of buried utilities and contamination sites. This
would be in addition to the existing 1,230 feet of French drain.

c. Demonstrate the additional runoff from the proposed widening will not flood the roadway,
by checking the hydraulic grade line in the storm drain system, to meet the Palm Beach
County Thoroughfare Standards, Appendix B — Drainage Design Guidelines. Design level
survey of all existing drainage structures and storm tabs would be used by the design team
to demonstrate this requirement.

d. Demonstrate the post development discharge rate is less than or equal to the pre
development discharge rate. This could be accomplished by evaluating the discharge from
an overall project standpoint, including the 1-95 stormwater management facilities.

6.2 Alternative 2 — DDI Concept

For this alternative, the 1-95 improvements along Ramp A and Ramp B (Basinl) can be
accommodated within the 1-95 right-of-way. In Basin 2, the pond size estimate for improvements
along Ramp C is 0.3 acres and along Ramp D is 0.5 acres. The existing French drain system under
the 1-95 median barrier wall is not impacted by this alternative and will remain. Runoff would be
conveyed overland to the interchange infields. Along the ramps, barrier wall inlets will be used to
capture runoff adjacent to the barrier wall mounted retaining wall. Note the roadside swales along
the ramps will remain between the existing noise barrier wall and proposed retaining wall that
supports the widened ramps, therefore maintenance access should considered during the design
phase at the Earman River Canal. For the improvements proposed along Northlake Boulevard,
an offsite pond would be required. A wet detention pond with an area of 3.3 acres is estimated for
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this alternative to provide both the treatment volume and estimated attenuation volume. Pond siting
alternative analysis was not performed on this alternative since it is not recommended.

6.3 Alternative 3E — Dual Flyover Concept

For this alternative, the 1-95 improvements along Ramp A and Ramp C require offsite ponds. The
improvements along Ramp B and Ramp D can be accommaodated for within the 1-95 right-of-way.
The pond size estimate for improvements along Ramp A is 0.3 acres and along Ramp C is also 0.3
acres. The existing French drain system under the 1-95 median barrier wall is not impacted by this
alternative and will remain. Runoff would be conveyed overland to the interchange infields. Along
the ramps, barrier wall inlets will be used to capture runoff adjacent to the barrier wall mounted
retaining wall. Note the roadside swales along the ramps will remain between the existing noise
barrier wall and proposed retaining wall that supports the widened ramps, therefore maintenance
access at the Earman River Canal should considered during the design phase.

For the improvements proposed along Northlake Boulevard an offsite pond would be required. A
wet detention pond with an area of 4.4 acres is estimated for this alternative to provide both the
treatment volume and estimated attenuation volume. Pond siting alternative analysis was not
performed on this alternative since it is not recommended.

Table 6-1 summarizes the pond estimates for each alternative. The conceptual calculations are
summarized in Appendix C and Appendix D.

Table 6-1 Summary of Pond Estimates for each Alternative

Basinl Basin 2 Basin
Area | Area | Area Area | Northlake | Total
Alternative A B C D | Boulevard
acres | acres | acres acres acres acres
Modified Concept (ALT 1) 0 0 0 0 2.2 2.2
DDI Concept (ALT 2) 0 0 0.3 0.5 3.3 4.1
Dual Flyover Concept (ALT 3E) 0.3 0 0.3 0 4.4 5.0

6.4 Shared Use Pond Considerations

A review of existing offsite ponds was considered for the shared use pond concept. Three ponds
exist within a few hundred feet of the Northlake Boulevard right-of-way. The first pond is located
approximately 300 feet east of Military Trail along the south side of Northlake Boulevard (Station
13+50). Itisasmall shallow dry detention pond surrounded by development serving a bank. There
is no room for expansion without impacting adjacent property, therefore this pond was considered
not suitable for shared use.

EDfOJ-C) SR-9/1-95 at Northlake Boulevard Interchange PD&E Study 6-3
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The second pond is located approximately 1000 feet east of Military Trail along the north side of
Northlake Boulevard (Station 20+00). It is a wet detention pond serving a large retail space
surrounded by business and residential property. There is potential for this pond to provide
additional volume by raising the bleeder elevation. This would require a permit modification and
a drainage easement. The drainage easement would provide a pipe connection from the road to the
pond. However, the easement would need to bisect business property and create impacts, therefore
this pond was considered not suitable for shared use.

The third location is adjacent to Ramp B along the south side of Northlake Boulevard (Station
42+00). It is a wet detention pond serving a large retail space surrounded by business and 1-95.
The outfall for this pond is the C-17 Canal via a 3,000 feet long storm drain pipe within the
Northlake Commons parking lot and an east-west drainage easement located approximately 420
feet north of Constellation Boulevard. The storm drain pipe “daylights” as a 48” CMP into a
conveyance ditch along Burma Road which connects to the C-17. Based on SFWMD permits,
there have been previous complaints of street flooding within residential streets. Although the
complaints were related to lack of maintenance activities, this shared use pond location was not
further considered since it could be difficult to enforce maintenance activities within the boundaries
of the conveyance system to the C-17.

EDfOJ-C) SR-9/1-95 at Northlake Boulevard Interchange PD&E Study 6-4
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Section 7

Pond Siting Alternative Analysis

Pond siting alternative analysis was performed to identify a preferred pond site for Alternative 1 —
Modified Concept. This is the recommended roadway alternative. A pond siting alternative
analysis was not performed on the other roadway alternatives. The pond siting methods follow the
FDOT District 4 Pond Siting Procedures, July 2010. A pond siting team was assembled and
consisted of members from the following disciplines: roadway, drainage, environmental, right-of-
way, construction and legal counsel. The multi-discipline team attendee list, meeting notes,
exhibits and pond siting matrix are included in Appendix I.

This project includes drainage basins along 1-95 and Northlake Boulevard. All the drainage
requirements for the 1-95 improvements can be accommodated within the existing 1-95 interchange
infields and roadside linear ponds. Based on conceptual analysis, the improvements along
Northlake Boulevard will require an offsite pond. The pond siting alternative analysis focused on
Northlake Boulevard.

The limits of the Northlake Boulevard basin for this project are from Military Trail to Sunrise
Drive. The Northlake Boulevard right-of-way varies in width from 140 feet to 210 feet. The
Northlake Boulevard roadway basin is approximately 16.4 acres, not including the pond parcel.
The pond was sized to accommodate the widening of Northlake Boulevard from 6-lanes to 8-lanes
within the proposed road right-of-way. The additional impervious area is approximately 1.01 acres,
also it was assumed all offsite runoff would continue to be managed within existing offsite
facilities. The discharge point for the Northlake Boulevard runoff is the C-17 Canal located 4,000
feet east of 1-95. The pond size estimate for Northlake Boulevard is 2.2 acres.

EDfOJ-C) SR-9/1-95 at Northlake Boulevard Interchange PD&E Study 7-1
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Seven pond sites were initially reviewed by the multi-discipline team. These pond sites are named
A through G. These initial seven pond sites were selected based on vicinity to the 1-95 Northlake
Boulevard interchange, drainage requirements, availability of undeveloped parcels and proximity
to the C-17 Canal. Pond sites A, B and F were selected from the initial seven pond sites for further
evaluation.

Pond site A - This site is located adjacent to Ramp D on the northwest quadrant of 1-95 and
Northlake Boulevard. The pond site would encompass four residential parcels and one parcel
developed with a hotel. The team decided on this site/shape to not encroach within the adjacent
parcel to the west (ABC Fine Liquors and Spirits, Nutrition Smart) and also utilize the residential
parcels to the north that are being impacted due to the proposed Ramp D improvements. The hotel
parcel would be a whole take and there is an outdoor advertising sign located on this parcel. The
advantage of this site from a drainage standpoint is its proximity to both Northlake Boulevard and
1-95 which is directly adjacent to the FDOT right-of-way eliminating the need for drainage
easement(s). The total pond site area available for drainage with a maintenance berm is 2.30 acres.

Pond site B — This site is located adjacent to Roan Lane on the northeast quadrant of 1-95 and
Northlake Boulevard. The team decided on this site/shape since it would only impact one parcel
that is currently undeveloped and is for sale. The advantage of this site from a drainage standpoint
is it located closer to the C-17 outfall and would be easier to construct. The total pond site area
available for drainage with a maintenance berm is 2.39 acres.

Pond site F — This site is located along the north side frontage of Northlake Boulevard, adjacent to
Roan Lane. Although one developed parcel (Edwin Watts) would be impacted, the team decided
on this site/shape in conjunction with an adjacent undeveloped parcel. Overall, this potential pond
site would occur on two parcels. The advantage of this site from a drainage standpoint is its
proximity to Northlake Boulevard eliminating the need for drainage easement(s) and it is located
closest to the C-17 outfall. The total area available for drainage with maintenance berm is 2.2 acres.
A 35 foot right-of-way width would be available between Roan Lane and Sunrise Drive.
Conceptually this would accommodate the existing “alley” that connects these two local streets.

The remaining potential pond sites (See Appendix | for map identifying the pond locations) were
eliminated from further evaluation as follows:

- Pond site C — eliminated due to adjacent high risk contamination site.
- Pond site D — eliminated due to business impacts.

- Pond site E — eliminated due to business impacts and impacts to access along Sunset Drive

EDfOJ-C) SR-9/1-95 at Northlake Boulevard Interchange PD&E Study 7-2
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Pond site G — eliminated due to business impacts.

A pond siting matrix was used by the multi-discipline team to weigh and score each of the three
pond sites based on several factors, including:

Zoning

Land Use

Right-of-Way Net Cost for pond parcel
Drainage Considerations

Flood Zone FEMA

Contamination and Hazardous Materials
Utilities

Threatened and Endangered Species
Outdoor Advertising (ODA)

Noise

Wetlands and Protected Uplands
Cultural Resources Involvement
Section 4(f)

Public Wellfield

Construction

Maintenance

Aesthetics

Public Opinion and Adjacent Residency Concerns

Criteria factors that were determined to have similar significance at each of the three pond sites, or

determined not applicable, were given a weight of zero.
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Those factors include:
o Flood Zone FEMA (flood zones will not influence any pond sites)
e Noise (N/A),
e Wetlands and Protected Uplands and Associated Costs (no wetlands in the project)
o Section 4(f) (Section 4(f) lands will not influence any pond sites)

e Public Wellfield (well fields will not influence any pond sites)

The weighing and scoring for the remaining factors were determined based on the multi-discipline
team discussion. Lower scores means a better or more desired alternative.

Zoning (Right-of-Way) — Pond site F and Pond site B have the same zoning but Pond site F is more
prominent due to its highway frontage location. Therefore Pond site B was scored lower than Pond
site F. Pond site A had mixed zoning and was scored in the middle.

Land Use — Due to Pond site B currently being vacant it was scored the lowest. Pond site F would
leave an uneconomic remainder, therefore it scored the highest between the three ponds.

Right-of-Way Costs — Pond site F would have the highest right-of-way cost. Pond site A right-of-
way cost falls between Pond site F and Pond site B. Pond site B would have the lowest right-of-

way cost, therefore it was scored the lowest.

Drainage Considerations — Pond site A is located further upstream and the shape would be
constrained by the remaining residential parcels along Ramp D. Pond site B would require a
drainage easement and piping along Roan Lane. Pond site F is hydraulically closer to the C-17
Canal, furthest downstream and adjacent to Northlake Boulevard, awarding it the lowest score.

Contamination and Hazardous Materials — Pond site B and Pond site F are located near a high rated

risk site. Pond site F is down gradient of the groundwater flow from the high risk contaminated
site giving it the highest score. Pond site A is adjacent to a parcel rated with a median risk rating.
Pond site A was scored the lowest compared to the other alternative pond sites.

Utilities — Existing underground utilities located on the Pond site A parcel service the hotel and
overhead utilities. Pond site A was scored the lowest out of the three alternative pond sites. Pond
site B currently has no existing utilities but would require a drainage easement along Roan lane in
order to have the runoff reach the pond. Underground utilities are located on Pond site F for a local
water utility company giving Pond site F the highest score.
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Threatened and Endangered Species and Associated Costs — all three pond sites were scored the
same as all three have minimal/no impact to threatened or endangered species.

Construction — Pond site A was giving the highest score due to construction access that would
likely occur through the residential area along Rochester Street. Pond site B has good construction
access and will require storm drain along Roan Lane. Pond site F received the lowest score due to
the best construction access and ease of storm drain connections.

Maintenance — All pond sites received the same score for maintenance.

Aesthetics — Pond sites would be designed consistent with the FDOT Highway Beautification
Policy. Pond site A could have more requirements due to proximity of local residences. Pond site
B would require a fence due to the adjacent Church but may require the least amount of beatification
compared to the other sites. Pond site F received the highest score due to it being on the frontage
of Northlake Boulevard with the City of Palm Beach Gardens likely requesting specific
landscaping.

Public Opinion and Adjacent Residency Concerns — Pond site A received a medium score due to
residence possibly not favoring a pond in this location. Pond site B is currently vacant and received
the lowest score. Pond site F was scored the highest due to it being on the frontage of Northlake
Boulevard. The weight factor was increased from 5 to 6 during the third meeting to capture the
public’s comments generated during the December 08, 2016 Alternatives Public Workshop.

The pond site with the lowest ranking was chosen as the preferred pond site. Pond site B received
a score of 220. Pond site A came in second with a score of 298 and Pond site F received a score of
312. The pond siting multi-discipline team unanimously selected Pond site B as the preferred pond
site alternative. The completed pond siting matrix for this project is included in Figure 7-2. The
pond site matrix with incorporated notes from the pond siting meetings is included in Appendix I.

The wet detention pond typical section documented in the FDOT Drainage Manual can be used for
this project. Fencing should be considered since the pond is located adjacent to a church and within
a residential area where children could have access.

A preliminary nutrient loading analysis was completed using the BMPTRAINS program supplied
by the UCF Stormwater Management Academy. This analysis compares the annual removal
efficiency provided in the existing exfiltration trench to that of a wet detention pond. The results
demonstrate that a net improvement in annual removal efficiency for both Total Nitrogen and Total
Phosphorus can be achieved in a wet detention pond. The minimum parameters for the wet
detention pond would include a residence time of 2.2 days, a pond depth of 10 feet (permanent
pool) with a surface water area of 1.3 acres.
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20-0" (Min.) 20'-0" (Min.)
R/W , . R/W
N As required to tie . As required to tie K /
i into existing Ground into exislting GfﬂUﬂG‘\
/H—-Fence (See Note 1)

I | 15'-0" (Min.) 15'-0" Fence

Natural Maintenance Berm Maintenance Berm | (See Note U\

1-0"

Ground

I' Freeboard (Min.) I' Freeboard (Min.)

NOTES:

Permanent
Poal Valume

1. Fencing only allowed if justified per Section 5.4.4.2.
2. Permanent Pool shall be at or below this elevation. o
3. Peak Design Stoage shall be at or below this elevalion. e )

Ref. FDOT Drainage Manual

Figure 7-1 Pond Cross Section
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Factor Score W:aighted Score W(fighted Score W::ighted
Score Score Score
Alternative Number A B F
Brief Description of Alternative 2.2 Acres at NW quadrant | 2.2 acres at NE quadrant 2.2 acres Roan Ln &
Comm/Resid. parcels Undeveloped parcel  [Sunrise Dr. comm. parcels
Parcel Number
Parcel Size (Acres) # Acres # Acres # Acres
1 -+ Zoning (Right of Way) 5 20 2 8 8 32
2 3 Land Use 5 15 2 6 8 24
3 8 Right of Way Costs 8 64 4 32 9 72
-4 8 Drainage Considerations 6 48 4 32 2 16
5 0 Flood Zone FEMA 0 0 0 0 0 0
6 i Contamination and Hazardous Materials 6 42 8 56 9 63
3 5) Utilities 3 15 S 25 4 20
8 1 Threatened and Endangered Species and Associated Costs 1 1 1 1 1 1
9 0 Noise 0 0 0 0 0 0
10 0 Wetlands and Protected Uplands and Associated Costs 0 0 0 0 0 0
11 0 Cultural Resources Involvement and Associated Costs 0 0 0 0 0 0
12 0 Section 4(f) 0 0 0 0 0 0
13 0 Public Wellfield 0 0 0 0 0 0
14 6 Construction 6 36 -+ 24 2 12
15 -4 Maintenance 3 12 3 12 3 12
16 3 Aesthetics 5 15 4 12 6 18
17 6 Public Opinion and Adjacent Residency Concerns 3) 30 2 12 7 42
18 Other 0 0 0
Comments
Score 298 220 312
Ranking 2 1 3

Figure 7-2 Pond Site Matrix — Alt 1 Modified Concept
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Section 8

Floodplains

There will be no net floodplain encroachments for this project. Both 1-95 and Northlake Boulevard
are located within Zone B according to FEMA Map 1202210004B. Zone B are areas between the
limits of the 100-year and 500-year flood; or certain areas subject to 100yr flooding with average
depths less than one foot; or areas protected by levees from the base flood. The FEMA maps for
this project are included in Appendix F.
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Section 9

Conclusions

All of the drainage requirements can be provided within the 1-95 right-of-way for the 1-95 roadway
improvements identified in the recommended alternative, Alternative 1 — Modified Concept. For
the improvements along Northlake Boulevard, pond site alternatives were identified and Pond

siting alternatives analysis was conducted using District 4’s Pond Siting Procedures.

A pond size right-of-way requirement of 2.2 acres is estimated for the Northlake Boulevard
widening improvements between Military Trail and Sunrise Drive. Pond site B is the recommended
pond site. The Pond Site B is a 2.39 acre undeveloped parcel located adjacent to Roan Lane which
will satisfy the estimated pond size right-of-way requirement.

The existing triple cell box culvert at the Earman River Canal (Station 1877+40) will need to be
extended to provide maintenance access south of the canal. There will be no net floodplain
encroachments for this project.

The conceptual drainage analysis to estimate the right-of-way requirements uses a volumetric
analysis which accounts for both water quality treatment and quantity for runoff attenuation. The
recommendations are based on pond sizes and locations determined from preliminary data,
engineering judgement and assumptions. Pond sizes may change during the design phase as more
detailed information is determined on the final roadway geometrics, agency criteria, existing
utilities and existing drainage system.
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Appendix A

Typical Sections, Drainage Map, Sub-Basin Naming
Exhibit
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Precipitation Frequency Data Server

NOAA Atlas 14, Volume 9, Version 2
Location name: Palm Beach Gardens, Florida,
USA*

Latitude: 26.8083°, Longitude: -80.0975°

Elevation: 15.74 ft**
* source: ESRI Maps
** source: USGS

POINT PRECIPITATION FREQUENCY ESTIMATES

Sanja Perica, Deborah Martin, Sandra Pavlovic, Ishani Roy, Michael St. Laurent, Carl Trypaluk, Dale
Unruh, Michael Yekta, Geoffery Bonnin

NOAA, National Weather Service, Silver Spring, Maryland

PF_tabular | PF_graphical | Maps_&_aerials
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PF tabular
PDS-based point precipitation frequency estimates with 90% confidence intervals (in inches)’
. | Average recurrence interval (years)
Duration
[ 1 [ 2 [ 5 ] 10 ][ 25 ][ 50 | 100 | =200 | 500 | 1000 |
§-min 0.549 0.633 0.772 0.887 1.05 1.17 1.30 1.42 1.59 1.72
(0.431-0.694)|/(0.496-0.802)||(0.603-0.981)(|(0.690-1.13)]|(0.790-1.39)||(0.865-1.58){(0.928-1.80)|[(0.982-2.04)||(1.06-2.36)|[(1.12-2.60)|
10-min 0.803 0.927 1.13 1.30 1.53 1.72 1.90 2.09 2.33 2.52
(0.630-1.02) || (0.727-1.17) || (0.883-1.44) || (1.01-1.66) || (1.16-2.03) || (1.27-2.31) || (1.36-2.63) || (1.44-2.98) ||(1.55-3.45)|/(1.64-3.80),
15-min 0.980 1.13 1.38 1.58 1.87 2.09 2.32 2.54 2.85 3.08
(0.769-1.24) || (0.886-1.43) || (1.08-1.75) || (1.23-2.02) || (1.41-2.48) || (1.55-2.82) || (1.66-3.21) || (1.75-3.64) ||(1.89-4.21)||(2.00-4.64),
30-min 1.51 1.75 214 2.47 2.92 3.27 3.62 3.98 4.46 4.83
(1.19-1.92) || (1.37-2.22) || (1.67-2.72) || (1.92-3.15) || (2.20-3.86) || (2.41-4.40) || (2.59-5.02) || (2.75-5.70) ||(2.97-6.60)|[(3.14-7.28)|
60-min 2.08 2.39 2.90 3.34 3.94 4.41 4.88 5.37 6.03 6.53
(1.63-2.64) || (1.88-3.03) || (2.27-3.69) || (2.59-4.26) || (2.97-5.22) || (3.26-5.94) || (3.50-6.77) || (3.71-7.69) ||(4.01-8.92)||(4.25-9.85)
2-hr 2.65 3.03 3.67 4.20 4.95 5.54 6.14 6.76 7.60 8.24
(2.10-3.33) || (2.40-3.82) || (2.89-4.63) || (3.29-5.33) || (3.77-6.53) || (4.13-7.43) || (4.44-8.47) || (4.70-9.63) ||(5.10-11.2)|[(5.40-12.3)|
3-hr 2.99 3.43 4.16 4.79 5.68 6.39 7.1 7.87 8.90 9.70
(2.38-3.75) || (2.72-4.30) || (3.29-5.24) ||(3.77-6.06) || (4.34-7.47) || (4.78-8.54) || (5.16-9.79) || (5.50-11.2) ||(6.00-13.1)||(6.39-14.5)
6-hr 3.51 412 5.16 6.06 7.38 8.45 9.57 10.7 12.4 13.7
(2.81-4.37) || (3.29-5.13) || (4.10-6.44) || (4.80-7.62)|| (5.70-9.69) || (6.38-11.3) || (7.01-13.1) || (7.58-15.2) ||(8.43-18.1)||(9.08-20.3)
12-hr 3.96 4.83 6.34 7.69 9.68 11.3 131 14.9 17.6 19.7
(3.19-4.90) || (3.88-5.97) || (5.08-7.87) || (6.13-9.59)||(7.56-12.7) || (8.64-15.1) || (9.66-17.9) || (10.6-21.1) ||(12.1-25.6)|[(13.2-29.0)|
24-hr 4.60 5.62 7.45 9.13 11.7 13.9 16.2 18.7 22.3 25.3
(3.73-5.65) || (4.55-6.91) || (6.02-9.19) ||(7.34-11.3)|| (9.24-15.4) || (10.7-18.4) || (12.1-22.1) || (13.5-26.3) ||(15.5-32.4)||(17.0-37.0)
2.da 5.61 6.55 8.33 10.0 12.8 15.1 17.7 20.6 24.8 28.2
y (4.58-6.84) || (5.35-8.00) || (6.78-10.2) || (8.13-12.4)]|(10.2-16.7) || (11.8-20.0) || (13.4-24.1) || (15.0-28.9) ||(17.4-35.8)|[(19.2-41.0)|
3.da 6.27 717 8.92 10.6 13.3 15.7 18.4 21.3 25.6 29.1
y (5.14-7.61) || (5.88-8.73) || (7.29-10.9) || (8.64-13.0) || (10.7-17.4) || (12.3-20.8) || (13.9-24.9) || (15.6-29.8) ||(18.0-36.8)|[(19.9-42.1)|
4-da 6.81 7.68 9.38 111 13.7 16.1 18.7 21.7 26.0 29.6
Y || (5.60-8.25) || (6.32-9.31) || (7.69-11.4) || (9.02-13.5) || (11.1-17.9) || (12.7-21.2) || (14.3-25.4) || (15.9-30.2) ||(18.4-37.3)||(20.3-42.7)
7-da 8.14 8.90 10.4 12.0 14.6 16.9 19.6 22.5 26.9 30.6
y (6.75-9.81) || (7.36-10.7) || (8.61-12.6) || (9.86-14.6) || (11.9-18.9) || (13.4-22.2) || (15.0-26.3) || (16.6-31.3) [|(19.2-38.4)|[(21.1-43.9)|
10-da 9.18 9.95 11.5 13.1 15.7 18.1 20.7 23.7 28.1 31.7
Y || (7.63-11.0) || (8.27-12.0) || (9.54-13.9) || (10.8-15.9) || (12.8-20.2) || (14.3-23.5) || (15.9-27.7) || (17.6-32.7) [[(20.1-39.9)|(22.0-45.4)
20-da 11.8 13.0 15.3 17.3 20.4 22.9 25.6 28.6 32.7 36.1
y (9.85-14.0) || (10.9-15.6) || (12.8-18.3) || (14.4-20.8) || (16.6-25.7) || (18.2-29.3) || (19.8-33.8) || (21.3-38.8) ||(23.5-45.9)|[(25.2-51.3)|
30-da 15.8 18.7 211 24.6 274 30.2 33.1 37.0 40.1
Yy (11. 8 16 7) || (13.3-18.8) || (15.7-22.3) || (17.6-25.3) || (20.0-30.6) || (21.8-34.6) || (23.3-39.3) || (24.6-44.5) |(26.6-51.5)|(28.2-56.7)
45-da 17.3 19.5 231 26.0 29.9 32.8 35.8 38.7 42.5 45.3
Y || (14.6-20.5) || (16.5-23.1) || (19.4-27.4) || (21.7-31.0) || (24.3-36.8) || (26.2-41.2) || (27.7-46.2) || (28.9-51.6) ||(30.6-58.6)|(32.0-63.8)
60-da 20.3 22.8 26.8 30.0 34.2 37.3 40.4 43.3 47.0 49.7
y (17.2-24.0) || (19.4-27.0) || (22.7-31.8) || (25.2-35.7) || (27.8-41.9) || (29.8-46.6) || (31.3-51.9) || (32.4-57.5) ||(34.0-64.5)|[(35.2-69.8)|
" Precipitation frequency (PF) estimates in this table are based on frequency analysis of partial duration series (PDS).
Numbers in parenthesis are PF estimates at lower and upper bounds of the 90% confidence interval. The probability that precipitation frequency
estimates (for a given duration and average recurrence interval) will be greater than the upper bound (or less than the lower bound) is 5%. Estimates at
upper bounds are not checked against probable maximum precipitation (PMP) estimates and may be higher than currently valid PMP values.
Please refer to NOAA Atlas 14 document for more information.
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PF graphical

PDS-based depth-duration-frequency (DDF) curves
Latitude: 26.8083°, Longitude: -80.0975°
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Large scale aerial
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Back to Top

US Department of Commerce
National Oceanic and Atmospheric Administration
National Weather Service
National Water Center
1325 East West Highway
Silver Spring, MD 20910
Questions?: HDSC.Questions@noaa.gov
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Conceptual Drainage / Pond Siting Report FM: 435803-1-22-02

Appendix C

Treatment Volume Calculations

FDOT _9/I- _
) SR-9/1-95 at Northlake Boulevard Interchange PD&E Study C-1



I-95/ Northlake Blvd. PDE Study FPID 435803-1-22-02 Designed By: R Olivier

Reviewed By:

TREATMENT VOLUME REQUIRED -- MODIFIED CONCEPT ALTERNATIVE

2.5" x| i 1" x Basi Greater of 1" i Treat t i
Basin Area Total Basin Pervious Impervious Area X Imperviots X Pasin area - bred e"r ° , Is Bas.ln Proposed type of reatmen Avalla.ble Volume Avg. Bottom Length TreatVol See WORK SHEET
Roadway ID 1 area (Wet (Wet or2.5" (Wet Discharging to Volume (Roadside Swalesor L
Name Area Area to be treated o o L treatment s . Width Pond Pond Satisfied? Note
Detention) Detention) Detention) an OFW? Required Infields) .
P Overall Width (ft) -~
(acres) (acres) (acres) (ac-ft) (ac-ft) (ac-ft) (ac-ft) (ac-ft) (ac-ft) (ft) (ft) 5 ft 5 ft]

Al Ramp A  There are no proposed improvements in this basin No There are no proposed improvements in this basin N/A Treatment Volume Depth (ft) ¢ Freeboard 12"

A2 Ramp A There are no proposed improvements in this basin No There are no proposed improvements in this basin N/A 1 | 0.9

A3 Ramp A There are no proposed improvements in this basin No There are no proposed improvements in this basin N/A 1:|4 | 1:|4

B1 Ramp B 4.27 1.13 3.14 0.65 0.36 0.65 No Dry Detention’ 0.49 0.58 20 650 Yes 3.6 3.6

B2 Ramp B 1.93 1.12 0.81 0.17 0.16 0.17 No Dry Detention’ 0.13 0.56 20 630 Yes W (ft) = 10

B3 Ramp B 5.76 1.38 4.38 0.91 0.48 0.91 No Dry Detention’ 0.68 0.84 12 1,350 Yes L(ft)=| 1,500

B4 Ramp B 1.45 0.54 0.91 0.19 0.12 0.19 No Dry Detention’ 0.14 0.33 12 530 Yes

c1 Ramp C 3.07 1.24 1.83 0.38 0.26 0.38 No Dry Detention’ 0.29 0.49 20 550 Yes Volume = 12.24  sq.ft.

c2 Ramp C 1.92 0.75 1.17 0.24 0.16 0.24 No Dry Detention’ 0.18 0.37 8 775 Yes Volume = ac-ft

C3 Ramp C 4.68 1.08 3.60 0.75 0.39 0.75 No Dry Detention’ 0.56 0.83 10 1,500 Yes Overall W = ft

ca Ramp C 4.16 1.43 2.73 0.57 0.35 0.57 No Dry Detention’ 0.43 0.56 15 1,450 Yes

D1 Ramp D 4.56 1.43 3.13 0.65 0.38 0.65 No Dry Detention’ 0.49 0.64 35 450 Yes 3

D2 Ramp D 1.15 0.55 0.60 0.13 0.10 0.13 No Dry Detention’ 0.09 0.30 5 800 Yes

D3 Ramp D 5.28 1.15 4.13 0.86 0.44 0.86 No Dry Detention’ 0.65 0.77 10 1,400 Yes Approach:

D4 Ramp D 1.06 0.21 0.85 0.18 0.09 0.18 No Dry Detention® 0.13 0.13 10 240 No Calculate total basin area and available green space for SWM.

Total 39.29 12.01 27.28 4.26 6.40 Yes Calculate treatment volume required for total basin areas.
Estimate increased runoff and attenuation volume for total basin areas.

Notes: Compare available green space for SWM vs. total TV and AV required.
1. The areas were determined using Microstation Area Tool with TOPORD and DSGNRD files. If available green space is > total volume required, ok.
2. The proposed BMP is Dry Detention. The minimum treatment volume is based on 75% of wet detention calculation. If not, then need offsite area to manage stormwater.

3. Need to regrade/excavate close to MSE wall for larger infield area for drainage. Clear/grub landscape required.
4. The project is permitted and existing infields/swales already provide water quality. Therefore, estimate ALL the POST impervious area for each sub-basin to determine TV req'd
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I-95/ Northlake Blvd. PDE Study

FPID 435803-1-22-02

TREATMENT VOLUME REQUIRED -- DIVERGING DIAMOND ALTERNATIVE

WORK SHEET

Overall Width (ft)

Designed By: R Olivier

Reviewed By:

Basin Area Total Basin Pervious Impervious Area 2:5" xImpervious 1% x Basin area Greate."r of 1" Is Basin Proposed type of Treatment Available Volume Avg. Bottom Length TreatVol See
Name Roadway ID Area Area to be treated’ area (Wet4 (Wet 4 or 2.3 (We4t Discharging to treatment Vqumez (Roadsid.e Swales or Width Pond Pond Satisfied? Note
Detention) Detention) Detention) an OFwW? Required Infields)
(acres) (acres) (acres) (ac-ft) (ac-ft) (ac-ft) (ac-ft) (ac-ft) (ac-ft) (ft) (ft) ) 5 ft
Al Ramp A 2.56 1.21 1.35 0.28 0.21 0.28 No Dry Detention’ 0.21 0.79 18 930 Yes
A2 Ramp A 3.16 1.58 1.58 0.33 0.26 0.33 No Dry Detention’ 0.25 0.51 30 350 Yes
A3 Ramp A There are no proposed improvements in this basin No There are no proposed improvements in this basin N/A
Bl Ramp B 4.27 1.37 2.90 0.60 0.36 0.60 No Dry Detention’ 0.45 0.46 30 575 Yes
B2 Ramp B 2.24 0.92 1.32 0.27 0.19 0.27 No Dry Detention’ 0.21 0.37 15 500 Yes
B3 Ramp B  There are no proposed improvements in this basin There are no proposed improvements in this basin N/A
C1 Ramp C 3.07 1.03 2.04 0.43 0.26 0.43 No Dry Detention’ 0.32 0.32 30 400 Yes
C2 Ramp C 2.26 0.48 1.78 0.37 0.19 0.37 No Dry Detention’ 0.28 0.30 18 650 Yes
c3 Ramp C 4.68 1.24 3.44 0.72 0.39 0.72 No Dry Detention’ 0.54 0.56 12 1,700 Yes
c4 Ramp C 4.16 1.83 2.33 0.49 0.35 0.49 No Dry Detention’ 0.36 0.72 20 1,450 Yes
D1 Ramp D 4.56 1.01 3.55 0.74 0.38 0.74 No Dry Detention’ 0.55 0.25 30 320 No 3
D2 Ramp D 1.15 0.24 0.91 0.19 0.10 0.19 No Dry Detention’ 0.14 0.06 8 220 No 3
D3 Ramp D  There are no proposed improvements in this basin There are no proposed improvements in this basin N/A
Total 32.11 10.91 21.20 331 4.34 Yes
Notes:

1. The areas were determined using Microstation Area Tool with TOPORD and DSGNRD files.

2. The proposed BMP is Dry Detention. The minimum treatment volume is based on 75% of wet detention calculation.
3. Use compensative treatment approach. Overtreat within basin D1 and obtain SFWMD concurrence during design phase. OR reconstruct MSE wall along I-95 to provide more volume.
4. The project is permitted and existing infields/swales already provide water quality. Therefore, estimate ALL the POST impervious area for each sub-basin to determine TV req'd

20f4

1:

Treatment Volume Depth (ft) $ Freeboard 12"

\4

5 ft|

6

1
| 1:[3 |
3
W (ft) = 30
L (ft) = 320

Volume = 34.5 sq.ft.
Volume = ac-ft
Overall W = ft




I-95/ Northlake Blvd. PDE Study FPID 435803-1-22-02 Designed By: R Olivier

Reviewed By:

TREATMENT VOLUME REQUIRED -- FLYOVER (FO) CONCEPT ALTERNATIVE

B ) ) _ 2.5" x Impervious 1" x Basin area Greater of 1" Is Basin Treatment Available Volume WORK SHEET
asin Area Total Basin Pervious Impervious Area " . . Proposed type of . Avg. Bottom Length TreatVol See
Name Roadway ID Area Area to be treated’ area (YVetG (We.t 4 or 2.5 '(Wit Discharging to treatment Vqu'mez (Road5|d.e Swales or Width Pond Pond Satisfied? Note
Detention) Detention) Detention) an OFW? Required Infields) .
< Overall Width (ft) >
(acres) (acres) (acres) (ac-ft) (ac-ft) (ac-ft) (ac-ft) (ac-ft) (ac-ft) (ft) (ft) 5 ft 5 ft]
Al Ramp A 2.56 1.57 0.99 0.21 0.21 0.21 No Dry Detention’ 0.16 0.99 30 800 Yes Treatment Volume Depth (ft) $ Freeboard 12"
A2 Ramp A 3.58 0.95 2.63 0.55 0.30 0.55 No Dry Detention? 0.41 0.43 30 350 Yes t [ s
A3 Ramp A 4.65 0.52 4.13 0.86 0.39 0.86 No Dry Detention’ 0.65 0.39 4 1,600 No 5 1:(2 1:|2
A4 Ramp A 6.14 1.32 4.82 1.00 0.51 1.00 No Dry Detention’ 0.75 0.87 8 1900 Yes 3 3
B1 Ramp B 4.7 1.29 3.41 0.71 0.39 0.71 No Dry Detention’ 0.53 0.58 20 650 Yes W (ft) = 8
B2 Ramp B 1.93 1.13 0.80 0.17 0.16 0.17 No Dry Detention’ 0.13 0.56 20 630 Yes L (ft)=[ 2,300
B3 Ramp B There are no proposed improvements in this basin There are no proposed improvements in this basin N/A
C1 Ramp C 3.35 0.96 2.39 0.50 0.28 0.50 No Dry Detention® 0.37 0.38 20 420 Yes Volume = 16.5 sq.ft.
c2 Ramp C 1.92 0.82 1.10 0.23 0.16 0.23 No Dry Detention’ 0.17 0.72 20 800 Yes Volume = ac-ft
c3 Ramp C 4.68 1.25 3.43 0.71 0.39 0.71 No Dry Detention’ 0.54 0.68 10 1,800 Yes Overall W = ft
Cca Ramp C 6.2 2.35 3.85 0.80 0.52 0.80 No Dry Detention2 0.60 1.66 20 2,100 Yes
D1 Ramp D 4.98 1.14 3.84 0.80 0.42 0.80 No Dry Detention’ 0.60 0.63 30 510 Yes
D2 Ramp D 1.15 0.44 0.71 0.15 0.10 0.15 No Dry Detention’ 0.11 0.16 12 260 Yes
D3 Ramp D  There are no proposed improvements in this basin There are no proposed improvements in this basin N/A
Total 45.84 13.74 32.10 5.02 8.05 Yes
Notes:

1. The areas were determined using Microstation Area Tool with TOPORD and DSGNRD files.

2. The proposed BMP is Dry Detention. The minimum treatment volume is based on 75% of wet detention calculation.

3. Runoff from the EB to NB flyover is captured and conveyed to the interchange infields beginning at STA 32+00.

4. Runoff from the WB to SB flyover is captured and conveyed to the interchange infields beginning at STA 41+00.

5. Use compensative treatment approach. Overtreat within basin A1 and C1 and obtain SFWMD concurrence during design phase.

6. The project is permitted and existing infields/swales already provide water quality. Therefore, estimate ALL the POST impervious area for each sub-basin to determine TV req'd
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WATERSHED CHARACTERISTICS V8.4

SELECT CATCHMENT CONFIGURATION 5/10/2017

GO TO STORMWATER TREATMENT ANALYSIS

1 Blue Numbers =

Input data

HELPR - LAND/|USES/EMC;

Red Numbers = Calculated

S

CLICK ON CELL BELOW TO SELECT CONFIGURATION

A - Single Catchment

VIEW CATCHMENT CONFIGURATION

For comingling, the off-site catchment must be upstream. The delay is only for retention BMPs and GO TO GENERAL SITE INFORMATION PAGE
must be used in hours as measured by the time of concentration at a one inch/hour rain
Delay [hrs] CATCHMENT NO.1 NAME: Northlake Blvd. Pond VIEW AVERﬁgFFg':t':‘)Lr’A'- RUNOFF OVERWRITE DEFAULT CONCENTRATIONS USING:
max delay = 15 hrs, CLICK ON CELL BELOW TO SELECT PRE: POST:
Pre-development land use: Highway: TN=1.520 TP=0.200 EMC(N): mg/L mg/L
with default EMCs CLICK ON CELL BELOW TO SELECT VIEW EMC & FLUCCS EMC(P): mg/L mg/L
-~ : Highway: TN=1.520 TP=0.200
Post development land use: — GO TO GIS LANDUSE DATA
. USE DEFAULT CONCENTRATIONS
Total pre-development catchment area: AC
Total post-development catchment or for BMP analysis: 18.40(AC Average annual pre runoff volume: ac-ft/year
Pre-development Non DCIA CN: Average annual post runoff volume (note no BMP area): 68.225|ac-ft/year
Pre-development DCIA percentage: % Pre-development Annual Mass Loading - Nitrogen: kg/year
Post-development Non DCIA CN: 92.30 Pre-development Annual Mass Loading - Phosphorus: kg/year
Post-development DCIA percentage: 85.00|% Post-development Annual Mass Loading - Nitrogen: 127.892|kg/year
Estimated BMPArea (No loading from this area) 0.00|/AC Post-development Annual Mass Loading - Phosphorus: 16.828|kg/year
CATCHMENT NO.2 NAME: OVERWRITE DEFAULT CONCENTRATIONS:
CLICK ON CELL BELOW TO SELECT PRE: POST:

Pre-development land use: EMC(N): mg/L mg/L

with default EMCs CLICK ON CELL BELOW TO SELECT EMC(P): mg/L mg/L
Post-development land use:

with default EMCs
Total pre-development catchment area: AC A3 = G el e il 1
Total post-development catchment or BMP analysis area: AC Average annual pre runoff volume: ac-ft/year
Pre-development Non DCIA CN: Average annual post runoff volume (note no BMP area): ac-ft/year
Pre-development DCIA percentage: % Pre-development Annual Mass Loading - Nitrogen: kg/year
Post-development Non DCIA CN: Pre-development Annual Mass Loading - Phosphorus: kg/year
Post-development DCIA percentage: % Post-development Annual Mass Loading - Nitrogen: kg/year
Estimated BMPArea (No loading from this area) AC Post-development Annual Mass Loading - Phosphorus: kg/year




EXFILTRATION TRENCH: 5/10/2017 V8.4

EXFILTRATION TRENCH SERVING: I-95 at Northlake Blvd.
Note: There are loadings from this BMP area above the trench. Northlake Blvd. Pc Catchment2 Catchment 3 Catchment 4
Contributing catchment area: 18.400 0.000 0.000 0.000|ac
Required treatment efficiency (Nitrogen): TBD %
Required treatment efficiency (Phosphorus): TBD %
Required retention for the entire catchment to meet required efficiency: 0.000 0.000 0.000 0.000]in
Required water quality retention volume: 0.000 0.000 0.000 0.000(ac-ft

This is an underground system, thus there is no surface area loading reduction for the area of exfiltration

Provided retention depth(0.1-3.99 inches): 140| in

Provided treatment efficiency (Nitrogen): 14.212 ) 0.000 0.000 0.000|%

Provided treatment efficiency (Phosphorus): (  14.212] . ")  0.000 0.000 0.000(%

Remaining treatment efficiency needed (Nitrogen): Ny %

Remaining treatment efficiency needed (Phosphorus): - II\\ %

Remaining retention depth needed if retention: 0.000 \ 0.000 0.000 0.000]in
= Efficiency Curve A System Efficiency (N S P) CAT 1

B System Efficiency (N $ P) CAT 2 ® System Efficiency (N $ P) CAT 3 NOTE FOR TREATMENT EFFICIENCY
100 & System Efficiency (N $ P) CAT 4 GRAPH:
%0 /—7
g 80 ——
2
> 70 "
S // The purpose of this graph is to help illustrate the
S 60 / treatment efficiency of the retention system as
% 50 the function of retention depth. The graph
€ 40 ,/ illustrates that there is a point of diminished
g / return as the retention depth is substantially
o 30 / increased. Therefore, to provide the most
g 20 economical BMP treatment system, other
10 l alternatives such as "treatment trains” and
ompensatory treatment should be considered.
0 . ¥ ¥ ¥ ¥ ¥ b
0.00 0.50 1.00 1.50 2.00 2.50 3.00 3.50 : Existing Efficiency :)
Retention depth (inch): P (Exfiltration trench) 1
L 14.2% TN 4;
P 14.2% TP b )
¢ j
N A A ASASASASNS ASASASASASAS AN



5177
Polygon

5177
Callout
Existing Efficiency (Exfiltration trench)
14.2% TN
14.2% TP


Blue Numbers = Input data
V 8.4 2

EXFILTRATION STORAGE CALCULATOR:

Red Numbers = Calculated or Carryover
PIPE INPUT: TRENCH INPUT: GO BACK TO SINGLE EXFILTRATION TRENCH
Pipe span: 24.00|in Trench length = 1230.0|ft r
Pipe rise: 24.00in Trench width = 5.0|ft CLEAR INPUT FOR THE CALCULATOR
Total pipe length: 1230.00/ft Trench depth = 5.0|ft
Volume in pipe(s): 3,864.2|cf Aggregate void ratio = 0.20
REQUIRED STORAGE VOLUME:
if serving the entire watershed if part of the watershed (treatment train) TOP OF PAVEMENT OR FINISHED GRADE
0.000]ac-ft [ o [__02i5JacH: [ 9351
<> | Pipe Span
PROVIDED STORAGE VOLUME: 3 Pipe Rise
0.212]ac-ft [ 9,2a1]cf FILTER
FABRIC
REQUIRED
TRENCH TREATMENT
HEIGHT VOLUME

ERROR MESSAGE WINDOW FOR EXFILTRATION STORAGE (RTV)

sHeoNeNeNs

TRENCH WIDTH

RTV RECOVERY BY
! Y 1 1 Y | SOILINFILTRATION

SEASONAL HIGH GROUND WATER TABLE (SHGWT) \ 4

THE PROVIDED EXFILTRATION TRENCH VOLUME IS
GREATER THAN THE REQUIRED TREATMENT VOLUME

TYPICAL "

Source of Graphic: draft STORMWATER QUALITY APPLICANT’S HANDBOOK
THE PROVIDED EXFILTRATION TRENCH DIMENSIONS dated March 2010, by the Department of Environmental Protection, available at:
ARE ADEQUATE http://www.dep.state.fl.us/water/wetlands/erp/rules/stormwater, March 2010




WATERSHED CHARACTERISTICS V8.4

SELECT CATCHMENT CONFIGURATION 5/10/2017

GO TO STORMWATER TREATMENT ANALYSIS

1 Blue Numbers =

Input data

HELPR - LAND/|USES/EMC;

Red Numbers = Calculated

S

CLICK ON CELL BELOW TO SELECT CONFIGURATION

A - Single Catchment

VIEW CATCHMENT CONFIGURATION

For comingling, the off-site catchment must be upstream. The delay is only for retention BMPs and GO TO GENERAL SITE INFORMATION PAGE
must be used in hours as measured by the time of concentration at a one inch/hour rain
Delay [hrs] CATCHMENT NO.1 NAME: Northlake Blvd. Pond VIEW AVERﬁgFFg':t':‘)Lr’A'- RUNOFF OVERWRITE DEFAULT CONCENTRATIONS USING:
max delay = 15 hrs, CLICK ON CELL BELOW TO SELECT PRE: POST:
Pre-development land use: Highway: TN=1.520 TP=0.200 EMC(N): mg/L mg/L
with default EMCs CLICK ON CELL BELOW TO SELECT VIEW EMC & FLUCCS EMC(P): mg/L mg/L
-~ : Highway: TN=1.520 TP=0.200
Post development land use: — GO TO GIS LANDUSE DATA
. USE DEFAULT CONCENTRATIONS
Total pre-development catchment area: AC
Total post-development catchment or for BMP analysis: 18.80(AC Average annual pre runoff volume: ac-ft/year
Pre-development Non DCIA CN: Average annual post runoff volume (note no BMP area): 66.296|ac-ft/year
Pre-development DCIA percentage: % Pre-development Annual Mass Loading - Nitrogen: kg/year
Post-development Non DCIA CN: 95.80 Pre-development Annual Mass Loading - Phosphorus: kg/year
Post-development DCIA percentage: 100.00|% Post-development Annual Mass Loading - Nitrogen: 124.276|kg/year
Estimated BMPArea (No loading from this area) 2.39|AC Post-development Annual Mass Loading - Phosphorus: 16.352(kg/year
CATCHMENT NO.2 NAME: OVERWRITE DEFAULT CONCENTRATIONS:
CLICK ON CELL BELOW TO SELECT PRE: POST:

Pre-development land use: EMC(N): mg/L mg/L

with default EMCs CLICK ON CELL BELOW TO SELECT EMC(P): mg/L mg/L
Post-development land use:

with default EMCs
Total pre-development catchment area: AC A3 = G el e il 1
Total post-development catchment or BMP analysis area: AC Average annual pre runoff volume: ac-ft/year
Pre-development Non DCIA CN: Average annual post runoff volume (note no BMP area): ac-ft/year
Pre-development DCIA percentage: % Pre-development Annual Mass Loading - Nitrogen: kg/year
Post-development Non DCIA CN: Pre-development Annual Mass Loading - Phosphorus: kg/year
Post-development DCIA percentage: % Post-development Annual Mass Loading - Nitrogen: kg/year
Estimated BMPArea (No loading from this area) AC Post-development Annual Mass Loading - Phosphorus: kg/year




WET DETENTION/ MANAGED AQUATIC PLANTS: 5/10/2017 V 8.4

Also called: FLOATING ISLANDS and includes a wet detention pond: 1-95 at Northlake Blvd.
Northlake Blvd. P Catchment 2 Catchment 3 Catchment 4
Total pre-development catchment area: 0.000 0.000 0.000 0.000|ac
Total post-development catchment area: 16.410 0.000 0.000 0.000|ac
Average annual residence time (between 1 and 500 days) 2.19 days
Littoral Zone or other improvements used?* NO
Littoral Zone or other improvement efficiency credit: %
Floating Wetland or Mats used in the design: NO
Floating Wetland or Mats credit: %
Total Nitrogen removal required: TBD TBD TBD TBD %
Total Phosphorus removal required: TBD. _—_—IBD TBD TBD %
Total Nitrogen removal efficiency: ( '14.583] ) 0.000 0.000 0.000(%
Total Phosphorous removal efficiency: ( . 45.256] )  0.000 0.000 0.000(%
Is the wet detention sufficient: < <Ro
Average annual runoff volume: 66.296 ac-ftivr
* pond coverage must follow Regulatory Requirements I N
Wet Detention Pond Characteristic:
Minimum Pond Permanent Pool Volume: | 0.398| \ | [ac-ft
100 —tcfficiencij\Curve | NOTE FOR TREATMENT EFFICIENCY
90 (P) GRAPH:
A SysEff (P)
80 B SysEff(P)C
70 — -
® Sys Eff (P) CA The purpose of the treatment efficiency
/ graphs is to help illustrate the treatment
@ Sys Eff (P) CAT

efficiency of the wet detention system as
the function of average annual residence
time (and permanent pool volume). The
raph illustrates that there is a point of
minished return as the permanent pool
volume is substantially increased.
Therefore, to provide the most
ecojomical BMP treatment system, other
Sys Eff (N) CAT 4 | alt&gnatives such as "treatment trains”
and §ompensatory treatment should be

60

50 /
40 p——
30

20 M

10

= Efficiency Curve

(N)
Sys Eff (N) CAT 1

Sys Eff (N) CAT 2

Treatment Efficiency (%)

Sys Eff (N) CAT 3

¢ 6 0 >

0

i

0 100 200 300 400
Average Annual Residence Time (days)

Proposed Efficiency (Wet Detention Pond)
14.5% TN

45.2% TP
Both TN and TP are greater than existing

removal efficiencies and demonstrate a net
improvement.

¥ ¥ ¥ ¥ ¥ ¥ ¥ - ¥



5177
Polygon

5177
Callout
Proposed Efficiency (Wet Detention Pond)
14.5% TN
45.2% TP
Both TN and TP are greater than existing removal efficiencies and demonstrate a net improvement.


Blue Numbers = Input data

Red Numbers = Calculated or Carryover

GO TO STORMWATER TREATMENT ANALYSIS

REQUIRED REMAINING TREATMENT EFFICIENCIES OF TREATMENT
SYSTEM IN SERIES WITH FLOATING ISLANDS WITH WET DETENTION.
USE FOR SIZING OF TREATMENT SYSTEM IN SERIES WITH FLOATING

ISLANDS WITH WET DETENTION.

— TOP OF BANK (TOB)
- FREEBOARD BETWEEN EOE AND TOB
TOP OF FLOOD CONTROL ATTENUATION VOLUME - IF APPLICABLE
—— OVERFLOW WATER ELEVATION (WEIR CREST)

REQUIRED BLEED DOWN VOLUME (BDV)
BAFETY GRATE — EMERGENCY OVERFLOW

} ELEVATION {EOE)
—— = = gy

21(HTO V)

/ OR FLATTER

4 L ‘ICONTROL ELEVATION
OPTIONAL LITTORAL ZONE \ SIDE SLOPE (ORIFICE OR V-NOTCH INVERT)
WITH A 6:1 (HTO V) OR PERMANENT
FLATTER SIDE SLOPE. |.— POOL
OTHERWISE, POND SIDE SLOPE -

WITH A 41 (HTO V) OR NWL = THE HIGHER OF:

FLATTER SIDE SLOPE. § ANOXIC
7 ~ 1. THE NORMAL WET SEASON
SHGWT = A . TAILWATER ELEVATION
SEASONAL HIGH ANVONVENVINVN
GROUND WATER 2. THE SHGWT MINUS SIX (6)
TABLE INCHES

TYPICAL X-SECTION OF A WET DETENTION SYSTEM

Source of Graphic: draft STORMWATER QUALITY APPLICANT’S HANDBOOK dated March
2010, by the Department of Environmental Protection, available at:
http://www.dep.state.fl.us/water/wetlands/erp/rules/stormwater, March 2010




What is the retention depth provided by the existing exfiltration trench?

Trench Length

Provided Storage Volume
Project Area

Provided Retention Depth

What is the estimated discharge from pond?
Assume 3" orifice bleeder

Head"

X sectional area of orifice

Flow through orifice

What is depth of pond?
What is surface water area?

Estimate of permanent pool volume?

What is average annual residence time?

1,230

0.212

ac-ft

18.43

ac

0.14(i

0.5

0.7854

sqft

3.0

cfs

10

1.3

ac

566,280

cuft

2.19 |days

Notes:

min. depth of
pond, surface
water area and
residence time to
achieve a net
improvement in
TN and TP
removal eff.

1. Need 0.36ft TV depth over 1.3 acre pond (water surface area) to satisfy

treatment volume required. Therefore the 0.5 ft Head estimate is

reasonable.



5177
Callout
min. depth of pond, surface water area and residence time to achieve a net improvement in TN and TP removal eff.

5177
Polygon


Conceptual Drainage / Pond Siting Report FM: 435803-1-22-02

Appendix D

Attenuation Volume Calculation Pond Size Estimates

FDOT -9/I- R
) SR-9/1-95 at Northlake Boulevard Interchange PD&E Study D-1



Project Name: I-95 Northlake PDE Study Calculated By: R. Olivier Date:2/22/2017
Project Number 435803-1-22-02 Checked By: Date:

Determine treatment volume required for Modified Concept Area B1 and B2

Project D ipti
roject Lescription (Associated with Ramp B)

STEP 1 Determine the Receiving Water Body EPB 6A Canal
STEP 2 Det(?rmine if the Water Body is an Outstanding Not OEW
Florida Water
STEP 3 Determine if the Water Body is Impaired N/A
. . o 1. Required treatment volume is 2.5" x %
STEP 4 Determine Water Quality Criteria . .
Impervious for Wet Detention.
2. Provide 150% of required treatment
volume. (If an OFW)
3. If retention or dry detention used, provide
50% - 75% respectively of the above amount.
STEP 5 Determine Design Project Area
Interchange infields and roadside linear
) . ponds located between retaining walls and
Describe Project Area .
sound barrier walls along I-95.
Length = ft input area directly
Width = ft input area directly
Area = 6.23|acres  |B1 and B2 areas
STEP 6 What is the amount of pervious area 2.25|acres |B1and B2 areas
STEP9 Determine Volume for (2.5") x Imperv Area
STEP 11 Determine Treatment Volume Required
for discharging to an OFW N/A  acre-in
STEP 12 Determine Treatment Volume Required
using a Dry Detention system (75% of Wet) 0.62 acre-ft

Stanley Consultants 1



Project Name: I-95 Northlake PDE Study Calculated By: R. Olivier Date:2/22/2017
Project Number 435803-1-22-02 Checked By: Date:

Determine attenuation volume required for Modified Concept Area B1 and B2

Project D ipti
roject bescription (Associated with Ramp B)

STEP 1 Pre-developed Area & Curve Number
Area (ac.) CN
Roadway Pvmt 3.27 98
Pervious * 2.96 74
Proposed Pond Area 0.0 85 Pond is onsite
Total

* Pervious areas determined using Mircostation CAD software.

STEP 2 Post-developed Area and Curve Number
Area (ac.) CN Percent Impervious =
Roadway Pvmt 3.98 98
Pervious * 2.25 74
Proposed Pond Area 0.00 98 Pond is onsite
Total
STEP 3 Calculate the difference in runoff volume between the pre and post conditions

for the 100 year - 24 hour storm using the NRCS equation for runoff.

From the NOAA website the precipitation data for the

100 year - 24 hour volume for |WPB is | 16.2 inches
Q= (P-0.25)*/ (P +0.85) where: S = (1000 / CN) - 10
Pre Post

Potential Abstraction (S) =
Runoff Depth (Q) inches =
Runoff Volume (ac-ft) =

Volume Difference = | lac-ft

|The estimated attenuation volume is the volume difference 0.19 ac-ft
8368.3 cu.ft.

Stanley Consultants 2



Project Name: I-95 Northlake PDE Study Calculated By: R. Olivier Date:2/22/2017
Project Number 435803-1-22-02 Checked By: Date:

Determine the water surface area for Modified Concept Area B1 and B2

Project D ipti
roject bescription (Associated with Ramp B).

STEP 1 Identify system type and available Height of volume
Modify existing dry detention pond.
Max stage, A 12.00 |feet (estimated shldr or ground elev)
Bottom stage, B 10.00 |feet (estimated pond bottom elev.)
Freeboard requirment is, C 1.00 feet
Height of available volume is feet (A-B-C)
STEP 2 The total peak storage volume required is
Volumepgai = Treatment Volume + Est. Peak Attenuation Volume
Volumepgak = cu.ft.
STEP 3 Use the formula for a rectangular box to determine the water surface
area of a pond with vertical sides
Volume = Lrect Wrecr H
Assume L/W =2
Lreer = feet
Weeer = feet
STEP 4 Increase these dimensions to account for sloped sides by adding 2 x (0.5 x H x side slope)
to each dimension
Side slope adj for 4 (H) : 1 (V) feet z factor | 4 I
Length at top of slope, Lygp = feet
Width at top of slope, Wigp = feet
STEP 5 The Water Surface at Peak Design Stage
Areawater sURFACE acres

Stanley Consultants 3



Project Name: I-95 Northlake PDE Study Calculated By: R. Olivier Date:2/22/2017
Project Number 435803-1-22-02 Checked By: Date:

Determine the R/W area needed for Modified Concept Area B1 and B2

‘act Descripti
Project Description (Associated with Ramp B).

STEP 1 Determine the maintenance berm width (adjacent to MSE wall, 20-ft typ not required)
Berm Width = | 5 feet
STEP 2 Add the maintenance berms to the water surface dimensions.
Lrop= feet
Wiop= feet
Length Lrop + 2(Berm width) = feet
Width Wrop + 2(Berm width) = feet
STEP 3 Determine Pond Right of Way Requirments _
Areappeuimv Length x Width = acres
STEP 4 Increase the pond area estimate by 10 - 20% to account for assumptions
Percent Inc. 20%
Areagequired Length x Width x %lInc. = acres
STEP 5 What available area within infield/right of way can be used for stormwater management.

Area ,yailable 1.73|acres

Is Area,iiapie Breater than Area,qquired? |

Stanley Consultants 4



Project Name: I-95 Northlake PDE Study Calculated By: R. Olivier Date:2/22/2017
Project Number 435803-1-22-02 Checked By: Date:

Determine treatment volume required for Modified Concept Area B3 and B4

Project D ipti
roject Lescription (Associated with Ramp B)

STEP 1 Determine the Receiving Water Body EPB 6A Canal
STEP 2 Det(?rmine if the Water Body is an Outstanding Not OEW
Florida Water
STEP 3 Determine if the Water Body is Impaired N/A
. . o 1. Required treatment volume is 2.5" x %
STEP 4 Determine Water Quality Criteria . .
Impervious for Wet Detention.
2. Provide 150% of required treatment
volume. (If an OFW)
3. If retention or dry detention used, provide
50% - 75% respectively of the above amount.
STEP 5 Determine Design Project Area
Roadside linear ponds located between
) . retaining walls and sound barrier walls along
Describe Project Area
1-95.
Length = ft input area directly
Width = ft input area directly
Area = /.21\acres  |B3 and B4 areas
STEP 6 What is the amount of pervious area 4.21|acres |B3 and B4 areas
STEP9 Determine Volume for (2.5") x Imperv Area
STEP 11 Determine Treatment Volume Required
for discharging to an OFW N/A  acre-in
STEP 12 Determine Treatment Volume Required
using a Dry Detention system (75% of Wet) 0.47 acre-ft

Stanley Consultants 1



Project Name: I-95 Northlake PDE Study Calculated By: R. Olivier Date:2/22/2017
Project Number 435803-1-22-02 Checked By: Date:

Determine attenuation volume required for Modified Concept Area B3 and B4

Project D ipti
roject bescription (Associated with Ramp B)

STEP 1 Pre-developed Area & Curve Number
Area (ac.) CN
Roadway Pvmt 4.52 98
Pervious * 2.69 74
Proposed Pond Area 0.0 85 Pond is onsite
Total

* Pervious areas determined using Mircostation CAD software.

STEP 2 Post-developed Area and Curve Number
Area (ac.) CN Percent Impervious =
Roadway Pvmt 5.25 98
Pervious * 1.96 74
Proposed Pond Area 0.00 98 Pond is onsite
Total
STEP 3 Calculate the difference in runoff volume between the pre and post conditions

for the 100 year - 24 hour storm using the NRCS equation for runoff.

From the NOAA website the precipitation data for the

100 year - 24 hour volume for |WPB is | 16.2 inches
Q= (P-0.25)*/ (P +0.85) where: S = (1000 / CN) - 10
Pre Post

Potential Abstraction (S) =
Runoff Depth (Q) inches =
Runoff Volume (ac-ft) =

Volume Difference = | lac-ft

|The estimated attenuation volume is the volume difference 0.19 ac-ft
8404.2 cu.ft.

Stanley Consultants 2



Project Name: I-95 Northlake PDE Study Calculated By: R. Olivier Date:2/22/2017
Project Number 435803-1-22-02 Checked By: Date:

Determine the water surface area for Modified Concept Area B3 and B4

Project D ipti
roject bescription (Associated with Ramp B).

STEP 1 Identify system type and available Height of volume
Modify existing dry detention pond.
Max stage, A 12.00 |feet (estimated shldr or ground elev)
Bottom stage, B 10.00 |feet (estimated pond bottom elev.)
Freeboard requirment is, C 1.00 feet
Height of available volume is feet (A-B-C)
STEP 2 The total peak storage volume required is
Volumepgai = Treatment Volume + Est. Peak Attenuation Volume
Volumepgak = cu.ft.
STEP 3 Use the formula for a rectangular box to determine the water surface
area of a pond with vertical sides
Volume = Lrect Wrecr H
Assume L/W =2
Lreer = feet
Weeer = feet
STEP 4 Increase these dimensions to account for sloped sides by adding 2 x (0.5 x H x side slope)
to each dimension
Side slope adj for 4 (H) : 1 (V) feet z factor | 4 I
Length at top of slope, Lygp = feet
Width at top of slope, Wigp = feet
STEP 5 The Water Surface at Peak Design Stage
Areawater sURFACE acres

Stanley Consultants 3



Project Name: I-95 Northlake PDE Study Calculated By: R. Olivier Date:2/22/2017
Project Number 435803-1-22-02 Checked By: Date:

Determine the R/W area needed for Modified Concept Area B3 and B4

‘act Descripti
Project Description (Associated with Ramp B).

STEP 1 Determine the maintenance berm width (adjacent to MSE wall, 20-ft typ not required)
Berm Width = | 5 feet
STEP 2 Add the maintenance berms to the water surface dimensions.
Lrop= feet
Wiop= feet
Length Lrop + 2(Berm width) = feet
Width Wrop + 2(Berm width) = feet
STEP 3 Determine Pond Right of Way Requirments _
Areappeuimv Length x Width = acres
STEP 4 Increase the pond area estimate by 10 - 20% to account for assumptions
Percent Inc. 20%
Areagequired Length x Width x %lInc. = acres
STEP 5 What available area within infield/right of way can be used for stormwater management.

Area available 1.9|acres

Is Area,iiapie Breater than Area,qquired? |

Stanley Consultants 4



Project Name: I-95 Northlake PDE Study Calculated By: R. Olivier Date:2/22/2017
Project Number 435803-1-22-02 Checked By: Date:

Determine treatment volume required for Modified Concept Area C1 and C2

Project D ipti
roject bescription (Associated with Ramp C)

STEP 1 Determine the Receiving Water Body C-17 Canal via Northlake system

STEP o Det(?rmine if the Water Body is an Outstanding Not OFW
Florida Water

STEP 3 Determine if the Water Body is Impaired Yes

. . o 1. Required treatment volume is 2.5" x %

STEP 4 Determine Water Quality Criteria . .
Impervious for Wet Detention.

2. Provide 150% of required treatment

volume. (If an OFW)

3. If retention or dry detention used, provide
50% - 75% respectively of the above amount.

STEP 5 Determine Design Project Area

Interchange infields and roadside linear
ponds located between retaining walls and

D ibe Project A .
escribe Froject Area sound barrier walls along 1-95.

Length = ft input area directly
Width = ft input area directly
Area = 4.99/acres  |NE interchange quad.
STEP 6 What is the amount of pervious area 2.00|acres |NE interchange quad.
STEP9 Determine Volume for (2.5") x Imperv Area
STEP 11 Determine Treatment Volume Required
for discharging to an OFW N/A  acre-in
STEP 12 Determine Treatment Volume Required
using a Dry Detention system (75% of Wet) 0.47 acre-ft

Stanley Consultants 1



Project Name: I-95 Northlake PDE Study Calculated By: R. Olivier Date:2/22/2017
Project Number 435803-1-22-02 Checked By: Date:

Determine attenuation volume required for Modified Concept Area C1 and C2

Project D ipti
roject bescription (Associated with Ramp C)

STEP 1 Pre-developed Area & Curve Number
Area (ac.) CN
Roadway Pvmt 2.36 98
Pervious * 2.63 74
Offsite Runoff 2.54 74
Proposed Pond Area 0.0 85 Pond is onsite
Total

* Pervious areas determined using Mircostation CAD software.

STEP 2 Post-developed Area and Curve Number
Area (ac.) CN Percent Impervious =
Roadway Pvmt 2.99 98
Pervious * 2.00 74
Offsite Area 2.54 74
Proposed Pond Area 0.00 98 Pond is onsite
Total
STEP 3 Calculate the difference in runoff volume between the pre and post conditions

for the 100 year - 24 hour storm using the NRCS equation for runoff.

From the NOAA website the precipitation data for the

100 year - 24 hour volume for |WPB is | 16.2 inches
Q= (P-0.25)°/ (P +0.85) where: S = (1000 / CN) - 10
Pre Post

Potential Abstraction (S) =
Runoff Depth (Q) inches =
Runoff Volume (ac-ft) =

Volume Difference = | ac-ft

|The estimated attenuation volume is the volume difference 0.24 ac-ft |
10300 cu.ft.

The 100 year - 24 hour rainfall depth is used for evaluating alternative drainage schemes
(Ref. 2017 Drainage Design Guide Section 9.4.2.1)

Stanley Consultants 2



Project Name: I-95 Northlake PDE Study Calculated By: R. Olivier Date:2/22/2017
Project Number 435803-1-22-02 Checked By: Date:

Determine the water surface area for Modified Concept Area C1 and C2

Project D ipti
roject bescription (Associated with Ramp C).

STEP 1 Identify system type and available Height of volume
Modify existing dry detention pond.
Max stage, A 11.90 [feet (estimated shldr or ground elev)
Bottom stage, B 10.00 |feet (estimated pond bottom elev.)
Freeboard requirment is, C 1.00 feet
Height of available volume is feet (A-B-C)
STEP 2 The total peak storage volume required is
Volumepgai = Treatment Volume + Est. Peak Attenuation Volume
Volumepgak = cu.ft.
STEP 3 Use the formula for a rectangular box to determine the water surface
area of a pond with vertical sides
Volume = Lrect Wrecr H
Assume L/W =2
Lreer = feet
Weeer = feet
STEP 4 Increase these dimensions to account for sloped sides by adding 2 x (0.5 x H x side slope)
to each dimension
Side slope adj for 4 (H) : 1 (V) feet z factor | 4 I
Length at top of slope, Lygp = feet
Width at top of slope, Wigp = feet
STEP 5 The Water Surface at Peak Design Stage
Areaarer suRFAcE acres
STEP 6 Check low point along gutter with estimated hydraulic gradient slope
What is the SHWT elevation at the pond location? O|feet
What is the distance between pond and gutter low point? Olfeet
What is the estimated hydraulic gradient slope, use 0.05 t0 0.1% 0.1|percent
What is the estimated energy loss in the pipe feet
What is the estimated HGL elevation at the low point feet
|What is the estimated low point elevation at the gutter 0.0|feet
What is location of low point? | At Station
What is the standard hydraulic gradient clearance, use 1 ft. 0.0|feet
What is the estimated hydraulic gradient clearance feet
Is the estimated HGL clearance greater than standard? | Yes, OK |
STEP 7 Add remarks as needed. |HGL check is N/A, since there is no pipe system. |

Stanley Consultants 3



Project Name: I-95 Northlake PDE Study
Project Number 435803-1-22-02

Project Description

Calculated By: R. Olivier Date:2/22/2017
Checked By: Date:

Determine the R/W area needed for Modified Concept Area C1 and C2

(Associated with Ramp C).

STEP 1

STEP 2

STEP 3

STEP 4

STEP 5

STEP 6

Stanley Consultants

Determine the maintenance berm width (adjacent to MSE wall, 20-ft typ not required)

Berm Width = | 5 feet

Add the maintenance berms to the water surface dimensions.

Lrop= feet
Wiop= feet
Length Lrop + 2(Berm width) = feet
Width Wrop + 2(Berm width) = feet

Determine Pond Right of Way Requirments

Areapgem Length x Width = acres

Increase the pond area estimate by 10 - 20% to account for assumptions

Percent Inc. | 20%

Areagequired Length x Width x %lInc. = acres

What available area within infield/right of way can be used for stormwater management.

Area available 1.27

Is Area,iiapie Breater than Area,qquired? |

Add remarks as needed.

acres




Project Name: I-95 Northlake PDE Study Calculated By: R. Olivier Date:2/22/2017
Project Number 435803-1-22-02 Checked By: Date:

Determine treatment volume required for Modified Concept Area C3

Project D ipti
roject Lescription (Associated with Ramp C)

STEP 1 Determine the Receiving Water Body Earman Canal
Det ine if the Water Body i Outstandi
STEP 2 e (?rmlnel e Water Body is an Outstanding Not OFW
Florida Water
STEP 3 Determine if the Water Body is Impaired Yes
. . o 1. Required treatment volume is 2.5" x %
STEP 4 Determine Water Quality Criteria . .
Impervious for Wet Detention.
2. Provide 150% of required treatment
volume. (If an OFW)
3. If retention or dry detention used, provide
50% - 75% respectively of the above amount.
STEP 5 Determine Design Project Area
Interchange infields and roadside linear
) . ponds located between retaining walls and
Describe Project Area .
sound barrier walls along I-95.
Length = ft input area directly
Width = ft input area directly
Area = 4.68|acres  |c3area  not treating
offsite areas
STEP 6 What is the amount of pervious area 1.08|acres |C3 area
STEP9 Determine Volume for (2.5") x Imperv Area
STEP 11 Determine Treatment Volume Required
for discharging to an OFW N/A  acre-in
STEP 12 Determine Treatment Volume Required
using a Dry Detention system (75% of Wet) 0.56 acre-ft

Stanley Consultants 1



Project Name: I-95 Northlake PDE Study Calculated By: R. Olivier Date:2/22/2017
Project Number 435803-1-22-02 Checked By: Date:

Determine attenuation volume required for Modified Concept Area C3

Project D ipti
roject bescription (Associated with Ramp C)

STEP 1 Pre-developed Area & Curve Number
Area (ac.) CN
Roadway Pvmt 2.07 98
Pervious * 2.61 74
Offsite Runoff 2.39 74
Proposed Pond Area 0.0 85 Pond is onsite
Total

* Pervious areas determined using Mircostation CAD software.

STEP 2 Post-developed Area and Curve Number
Area (ac.) CN Percent Impervious =
Roadway Pvmt 3.60 98
Pervious * 1.08 74
Offsite Runoff 2.39 74
Proposed Pond Area 0.00 98 Pond is onsite
Total
STEP 3 Calculate the difference in runoff volume between the pre and post conditions

for the 100 year - 24 hour storm using the NRCS equation for runoff.

From the NOAA website the precipitation data for the

100 year - 24 hour volume for |WPB is | 16.2 inches
Q= (P-0.25)°/ (P +0.85) where: S = (1000 / CN) - 10
Pre Post

Potential Abstraction (S) =
Runoff Depth (Q) inches =
Runoff Volume (ac-ft) =

Volume Difference = | ac-ft

|The estimated attenuation volume is the volume difference 0.57 ac-ft |
24728 cu.ft.

Stanley Consultants 2



Project Name: I-95 Northlake PDE Study Calculated By: R. Olivier Date:2/22/2017
Project Number 435803-1-22-02 Checked By: Date:

Determine the water surface area for Modified Concept Area C3

Project D ipti
roject bescription (Associated with Ramp C).

STEP 1 Identify system type and available Height of volume
Modify existing dry detention pond.
Max stage, A 11.90 [feet (estimated shldr or ground elev)
Bottom stage, B 10.00 |feet (estimated pond bottom elev.)
Freeboard requirment is, C 0.50 feet
Height of available volume is feet (A-B-C)
STEP 2 The total peak storage volume required is
Volumepgai = Treatment Volume + Est. Peak Attenuation Volume
Volumepgak = cu.ft.
STEP 3 Use the formula for a rectangular box to determine the water surface
area of a pond with vertical sides
Volume = Lrect Wrecr H
Assume L/W =2
Lreer = feet
Weeer = feet
STEP 4 Increase these dimensions to account for sloped sides by adding 2 x (0.5 x H x side slope)
to each dimension
Side slope adj for 4 (H) : 1 (V) feet z factor | 2 I
Length at top of slope, Lygp = feet
Width at top of slope, Wigp = feet
STEP 5 The Water Surface at Peak Design Stage
Areaarer suRFAcE acres
STEP 6 Check low point along gutter with estimated hydraulic gradient slope
What is the SHWT elevation at the pond location? O|feet
What is the distance between pond and gutter low point? Olfeet
What is the estimated hydraulic gradient slope, use 0.05 t0 0.1% 0.1|percent
What is the estimated energy loss in the pipe feet
What is the estimated HGL elevation at the low point feet
|What is the estimated low point elevation at the gutter 0.0|feet
What is location of low point? | At Station
What is the standard hydraulic gradient clearance, use 1 ft. 0.0|feet
What is the estimated hydraulic gradient clearance feet
Is the estimated HGL clearance greater than standard? | Yes, OK |
STEP 7 Add remarks as needed. |HGL check is N/A, since there is no pipe system. |

Stanley Consultants 3



Project Name: I-95 Northlake PDE Study Calculated By: R. Olivier Date:2/22/2017
Project Number 435803-1-22-02 Checked By: Date:

Determine the R/W area needed for Modified Concept Area C3

‘act Descripti
Project Description (Associated with Ramp C).

STEP 1 Determine the maintenance berm width (adjacent to MSE wall, 20-ft typ not required)
Berm Width = feet
STEP 2 Add the maintenance berms to the water surface dimensions.
Lrop= feet
Wiop= feet
Length Lrop + 2(Berm width) = feet
Width Wrop + 2(Berm width) = feet
STEP 3 Determine Pond Right of Way Requirments _
Areapgem Length x Width = acres
STEP 4 Increase the pond area estimate by 10 - 20% to account for assumptions
Percent Inc.
Areagequired Length x Width x %lInc. = acres
STEP 5 What available area within infield/right of way can be used for stormwater management.
Area ,yailable 1.09|acres

Is Area,iiapie Breater than Area,qquired? |

STEP 6 Add remarks as needed. [Recommend using a freeboard of 0.5 ft for areas located between sound
barrier wall and MSE wall. Still close. Reducing assumed berm width
and the Percent used for unknowns would make this work. Designer will
route storm to confirm. No pond required.

Stanley Consultants 4



Project Name: I-95 Northlake PDE Study Calculated By: R. Olivier Date:2/22/2017
Project Number 435803-1-22-02 Checked By: Date:

Determine treatment volume required for Modified Concept Area C4

Project D ipti
roject Lescription (Associated with Ramp C)

STEP 1 Determine the Receiving Water Body Earman Canal
STEP 2 Det(?rmine if the Water Body is an Outstanding Not OEW
Florida Water
STEP 3 Determine if the Water Body is Impaired N/A
. . o 1. Required treatment volume is 2.5" x %
STEP 4 Determine Water Quality Criteria . .
Impervious for Wet Detention.
2. Provide 150% of required treatment
volume. (If an OFW)
3. If retention or dry detention used, provide
50% - 75% respectively of the above amount.
STEP 5 Determine Design Project Area
Interchange infields and roadside linear
) . ponds located between retaining walls and
Describe Project Area .
sound barrier walls along I-95.
Length = ft input area directly
Width = ft input area directly
Area = 4.16lacres  |c4area  not treating
offsite areas
STEP 6 What is the amount of pervious area 1.43|acres |C4 area
STEP9 Determine Volume for (2.5") x Imperv Area
STEP 11 Determine Treatment Volume Required
for discharging to an OFW N/A  acre-in
STEP 12 Determine Treatment Volume Required
using a Dry Detention system (75% of Wet) 0.43 acre-ft

Stanley Consultants 1



Project Name: I-95 Northlake PDE Study Calculated By: R. Olivier Date:2/22/2017
Project Number 435803-1-22-02 Checked By: Date:

Determine attenuation volume required for Modified Concept Area C4

Project D ipti
roject bescription (Associated with Ramp C)

STEP 1 Pre-developed Area & Curve Number
Area (ac.) CN
Roadway Pvmt 1.55 98
Pervious * 2.61 74
Offsite Runoff 2.85 74
Proposed Pond Area 0.0 85 Pond is onsite
Total

* Pervious areas determined using Mircostation CAD software.

STEP 2 Post-developed Area and Curve Number
Area (ac.) CN Percent Impervious =
Roadway Pvmt 2.73 98
Pervious * 1.43 74
Offsite Runoff 2.85 74
Proposed Pond Area 0.00 98 Pond is onsite
Total
STEP 3 Calculate the difference in runoff volume between the pre and post conditions

for the 100 year - 24 hour storm using the NRCS equation for runoff.

From the NOAA website the precipitation data for the

100 year - 24 hour volume for |WPB is | 16.2 inches
Q= (P-0.25)°/ (P +0.85) where: S = (1000 / CN) - 10
Pre Post

Potential Abstraction (S) =
Runoff Depth (Q) inches =
Runoff Volume (ac-ft) =

Volume Difference = | ac-ft

|The estimated attenuation volume is the volume difference 0.48 ac-ft |
20695 cu.ft.

Stanley Consultants 2



Project Name: I-95 Northlake PDE Study Calculated By: R. Olivier Date:2/22/2017
Project Number 435803-1-22-02 Checked By: Date:

Determine the water surface area for Modified Concept Area C4

Project D ipti
roject bescription (Associated with Ramp C).

STEP 1 Identify system type and available Height of volume
Modify existing dry detention pond.
Max stage, A 11.90 [feet (estimated shldr or ground elev)
Bottom stage, B 10.00 |feet (estimated pond bottom elev.)
Freeboard requirment is, C 0.50 feet
Height of available volume is feet (A-B-C)
STEP 2 The total peak storage volume required is
Volumepgai = Treatment Volume + Est. Peak Attenuation Volume
Volumepgak = cu.ft.
STEP 3 Use the formula for a rectangular box to determine the water surface
area of a pond with vertical sides
Volume = Lrect Wrecr H
Assume L/W =2
Lreer = feet
Weeer = feet
STEP 4 Increase these dimensions to account for sloped sides by adding 2 x (0.5 x H x side slope)
to each dimension
Side slope adj for 4 (H) : 1 (V) feet z factor | 4 I
Length at top of slope, Lygp = feet
Width at top of slope, Wigp = feet
STEP 5 The Water Surface at Peak Design Stage
Areaarer suRFAcE acres
STEP 6 Check low point along gutter with estimated hydraulic gradient slope
What is the SHWT elevation at the pond location? O|feet
What is the distance between pond and gutter low point? Olfeet
What is the estimated hydraulic gradient slope, use 0.05 t0 0.1% 0.1|percent
What is the estimated energy loss in the pipe feet
What is the estimated HGL elevation at the low point feet
|What is the estimated low point elevation at the gutter 0.0|feet
What is location of low point? | At Station
What is the standard hydraulic gradient clearance, use 1 ft. 0.0|feet
What is the estimated hydraulic gradient clearance feet
Is the estimated HGL clearance greater than standard? | Yes, OK |
STEP 7 Add remarks as needed. |HGL check is N/A, since there is no pipe system. |

Stanley Consultants 3



Project Name: I-95 Northlake PDE Study Calculated By: R. Olivier Date:2/22/2017
Project Number 435803-1-22-02 Checked By: Date:

Determine the R/W area needed for Modified Concept Area C4

‘act Descripti
Project Description (Associated with Ramp C).

STEP 1 Determine the maintenance berm width (adjacent to MSE wall, 20-ft typ not required)
Berm Width = | 5 feet
STEP 2 Add the maintenance berms to the water surface dimensions.
Lrop= feet
Wiop= feet
Length Lrop + 2(Berm width) = feet
Width Wrop + 2(Berm width) = feet
STEP 3 Determine Pond Right of Way Requirments _
Areappeuimv Length x Width = acres
STEP 4 Increase the pond area estimate by 10 - 20% to account for assumptions
Percent Inc. 20%
Areagequired Length x Width x %lInc. = acres
STEP 5 What available area within infield/right of way can be used for stormwater management.

Area ,yailable 1.42|acres

Is Area,iiapie Breater than Area,qquired? |

Stanley Consultants 4



Project Name: I-95 Northlake PDE Study Calculated By: R. Olivier Date:2/22/2017
Project Number 435803-1-22-02 Checked By: Date:

Determine treatment volume required for Modified Concept Area D1 and D2

Project D ipti
roject bescription (Associated with Ramp D)

STEP 1 Determine the Receiving Water Body C-17 Canal via Northlake system

STEP o Det(?rmine if the Water Body is an Outstanding Not OFW
Florida Water

STEP 3 Determine if the Water Body is Impaired Yes

. . o 1. Required treatment volume is 2.5" x %

STEP 4 Determine Water Quality Criteria . .
Impervious for Wet Detention.

2. Provide 150% of required treatment

volume. (If an OFW)

3. If retention or dry detention used, provide
50% - 75% respectively of the above amount.

STEP 5 Determine Design Project Area

Interchange infields and roadside linear
ponds located between retaining walls and

D ibe Project A .
escribe Froject Area sound barrier walls along 1-95.

Length = ft input area directly
Width = ft input area directly
Area = >.71jacres  INW interchange quad.
not treating offsite areas
STEP 6 What is the amount of pervious area 1.98|acres |NW interchange quad.
STEP9 Determine Volume for (2.5") x Imperv Area
STEP 11 Determine Treatment Volume Required
for discharging to an OFW N/A  acre-in
STEP 12 Determine Treatment Volume Required
using a Dry Detention system (75% of Wet) 0.58 acre-ft

Stanley Consultants 1



Project Name: I-95 Northlake PDE Study Calculated By: R. Olivier Date:2/22/2017
Project Number 435803-1-22-02 Checked By: Date:

Determine attenuation volume required for Modified Concept Area D1 and D2

Project D ipti
roject bescription (Associated with Ramp D)

STEP 1 Pre-developed Area & Curve Number
Area (ac.) CN
Roadway Pvmt 3.52 98
Pervious * 2.19 74
Offsite Runoff 0.49 74
Proposed Pond Area 0.0 85 Pond is onsite
Total

* Pervious areas determined using Mircostation CAD software.

STEP 2 Post-developed Area and Curve Number
Area (ac.) CN Percent Impervious =
Roadway Pvmt 3.73 98
Pervious * 1.98 74
Offsite Runoff 0.49 74
Proposed Pond Area 0.00 98 Pond is onsite
Total
STEP 3 Calculate the difference in runoff volume between the pre and post conditions

for the 100 year - 24 hour storm using the NRCS equation for runoff.

From the NOAA website the precipitation data for the

100 year - 24 hour volume for |WPB is | 16.2 inches
Q= (P-0.25)°/ (P +0.85) where: S = (1000 / CN) - 10
Pre Post

Potential Abstraction (S) =
Runoff Depth (Q) inches =
Runoff Volume (ac-ft) =

Volume Difference = | ac-ft

|The estimated attenuation volume is the volume difference 0.06 ac-ft |
2627.3 cu.ft.

Stanley Consultants 2



Project Name: I-95 Northlake PDE Study Calculated By: R. Olivier Date:2/22/2017
Project Number 435803-1-22-02 Checked By: Date:

Determine the water surface area for Modified Concept Area D1 and D2

Project D ipti
roject bescription (Associated with Ramp D).

STEP 1 Identify system type and available Height of volume
Modify existing dry detention pond.
Max stage, A 13.00 [feet (estimated shldr or ground elev)
Bottom stage, B 11.00 |feet (estimated pond bottom elev.)
Freeboard requirment is, C 0.50 feet
Height of available volume is feet (A-B-C)
STEP 2 The total peak storage volume required is
Volumepgai = Treatment Volume + Est. Peak Attenuation Volume
Volumepgak = cu.ft.
STEP 3 Use the formula for a rectangular box to determine the water surface
area of a pond with vertical sides
Volume = Lrect Weecr H
Assume L/W =2
Lreer = feet
Whiecer = feet
STEP 4 Increase these dimensions to account for sloped sides by adding 2 x (0.5 x H x side slope)
to each dimension
Side slope adj for 4 (H) : 1 (V) feet z factor | 4 I
Length at top of slope, Lygp = feet
Width at top of slope, Wigp = feet
STEP 5 The Water Surface at Peak Design Stage
Areaarer suRFAcE acres
STEP 6 Check low point along gutter with estimated hydraulic gradient slope
What is the SHWT elevation at the pond location? O|feet
What is the distance between pond and gutter low point? Olfeet
What is the estimated hydraulic gradient slope, use 0.05 t0 0.1% 0.1|percent
What is the estimated energy loss in the pipe feet
What is the estimated HGL elevation at the low point feet
|What is the estimated low point elevation at the gutter 0.0|feet
What is location of low point? | At Station
What is the standard hydraulic gradient clearance, use 1 ft. 0.0|feet
What is the estimated hydraulic gradient clearance feet
Is the estimated HGL clearance greater than standard? | Yes, OK |
STEP 7 Add remarks as needed. |HGL check is N/A, since there is no pipe system. |

Stanley Consultants 3



Project Name: I-95 Northlake PDE Study Calculated By: R. Olivier Date:2/22/2017
Project Number 435803-1-22-02 Checked By: Date:

Project Description

Determine the R/W area needed for Modified Concept Area D1 and D2
(Associated with Ramp D).

STEP 1

STEP 2

STEP 3

STEP 4

STEP 5

STEP 6

Stanley Consultants

Determine the maintenance berm width (adjacent to MSE wall, 20-ft typ not required)

Berm Width = | 5 feet

Add the maintenance berms to the water surface dimensions.

Lrop= feet
Wiop= feet
Length Lrop + 2(Berm width) = feet
Width Wrop + 2(Berm width) = feet

Determine Pond Right of Way Requirments

Areapgem Length x Width = acres

Increase the pond area estimate by 10 - 20% to account for assumptions
Percent Inc. | 20%

Areagequired Length x Width x %lInc. = acres

What available area within infield/right of way can be used for stormwater management.

Area ,yailable 0.87|acres

Is Area,iiapie Breater than Area,qquired? |

Add remarks as needed. [Recommend using a freeboard of 0.5 ft for areas located between sound
barrier wall and MSE wall.




Project Name: I-95 Northlake PDE Study Calculated By: R. Olivier Date:2/22/2017
Project Number 435803-1-22-02 Checked By: Date:

Determine treatment volume required for Modified Concept Area D3

Project D ipti
roject Lescription (Associated with Ramp D)

STEP 1 Determine the Receiving Water Body Earman Canal
Det ine if the Water Body i Outstandi
STEP 2 e (?rmlnel e Water Body is an Outstanding Not OFW
Florida Water
STEP 3 Determine if the Water Body is Impaired Yes
. . o 1. Required treatment volume is 2.5" x %
STEP 4 Determine Water Quality Criteria . .
Impervious for Wet Detention.
2. Provide 150% of required treatment
volume. (If an OFW)
3. If retention or dry detention used, provide
50% - 75% respectively of the above amount.
STEP 5 Determine Design Project Area
Interchange infields and roadside linear
) . ponds located between retaining walls and
Describe Project Area .
sound barrier walls along I-95.
Length = ft input area directly
Width = ft input area directly
Area = 5.28|acres  |p3 Area
not treating for offsite are
STEP 6 What is the amount of pervious area 1.15|acres |D3 Area
STEP9 Determine Volume for (2.5") x Imperv Area
STEP 11 Determine Treatment Volume Required
for discharging to an OFW N/A  acre-in
STEP 12 Determine Treatment Volume Required
using a Dry Detention system (75% of Wet) 0.65 acre-ft

Stanley Consultants 1



Project Name: I-95 Northlake PDE Study Calculated By: R. Olivier Date:2/22/2017
Project Number 435803-1-22-02 Checked By: Date:

Determine attenuation volume required for Modified Concept Area D3

Project D ipti
roject bescription (Associated with Ramp D)

STEP 1 Pre-developed Area & Curve Number
Area (ac.) CN
Roadway Pvmt 2.96 98
Pervious * 2.32 74
Offsite Runoff 2.66 74
Proposed Pond Area 0.0 85 Pond is onsite
Total

* Pervious areas determined using Mircostation CAD software.

STEP 2 Post-developed Area and Curve Number
Area (ac.) CN Percent Impervious =
Roadway Pvmt 4.13 98
Pervious * 1.15 74
Offsite Runoff 2.66 74
Proposed Pond Area 0.00 98 Pond is onsite
Total
STEP 3 Calculate the difference in runoff volume between the pre and post conditions

for the 100 year - 24 hour storm using the NRCS equation for runoff.

From the NOAA website the precipitation data for the

100 year - 24 hour volume for |WPB is | 16.2 inches
Q= (P-0.25)°/ (P +0.85) where: S = (1000 / CN) - 10
Pre Post

Potential Abstraction (S) =
Runoff Depth (Q) inches =
Runoff Volume (ac-ft) =

Volume Difference = | ac-ft

|The estimated attenuation volume is the volume difference 0.43 ac-ft |
18633 cu.ft.

Stanley Consultants 2



Project Name: I-95 Northlake PDE Study Calculated By: R. Olivier Date:2/22/2017
Project Number 435803-1-22-02 Checked By: Date:

Determine the water surface area for Modified Concept Area D3

Project D ipti
roject bescription (Associated with Ramp D).

STEP 1 Identify system type and available Height of volume
Modify existing dry detention pond.
Max stage, A 12.00 |feet (estimated shldr or ground elev)
Bottom stage, B 10.00 |feet (estimated pond bottom elev.)
Freeboard requirment is, C 0.50 feet
Height of available volume is feet (A-B-C)
STEP 2 The total peak storage volume required is
Volumepgai = Treatment Volume + Est. Peak Attenuation Volume
Volumepgak = cu.ft.
STEP 3 Use the formula for a rectangular box to determine the water surface
area of a pond with vertical sides
Volume = Lrect Wrecr H
Assume L/W =2
Lreer = feet
Weeer = feet
STEP 4 Increase these dimensions to account for sloped sides by adding 2 x (0.5 x H x side slope)
to each dimension
Side slope adj for 4 (H) : 1 (V) feet z factor | 4 I
Length at top of slope, Lygp = feet
Width at top of slope, Wigp = feet
STEP 5 The Water Surface at Peak Design Stage
Areaarer suRFAcE acres
STEP 6 Check low point along gutter with estimated hydraulic gradient slope
What is the SHWT elevation at the pond location? O|feet
What is the distance between pond and gutter low point? Olfeet
What is the estimated hydraulic gradient slope, use 0.05 t0 0.1% 0.1|percent
What is the estimated energy loss in the pipe feet
What is the estimated HGL elevation at the low point feet
|What is the estimated low point elevation at the gutter 0.0|feet
What is location of low point? | At Station
What is the standard hydraulic gradient clearance, use 1 ft. 0.0|feet
What is the estimated hydraulic gradient clearance feet
Is the estimated HGL clearance greater than standard? | Yes, OK |
STEP 7 Add remarks as needed. |HGL check is N/A, since there is no pipe system. |

Stanley Consultants 3



Project Name: I-95 Northlake PDE Study Calculated By: R. Olivier Date:2/22/2017
Project Number 435803-1-22-02 Checked By: Date:

Project Description

Determine the R/W area needed for Modified Concept Area D3
(Associated with Ramp D).

STEP 1

STEP 2

STEP 3

STEP 4

STEP 5

STEP 6

Stanley Consultants

Determine the maintenance berm width (adjacent to MSE wall, 20-ft typ not required)

Berm Width = | 5 feet

Add the maintenance berms to the water surface dimensions.

Lrop= feet
Wiop= feet
Length Lrop + 2(Berm width) = feet
Width Wrop + 2(Berm width) = feet

Determine Pond Right of Way Requirments

Areapgem Length x Width = acres

Increase the pond area estimate by 10 - 20% to account for assumptions
Percent Inc. | 20%

Areagequired Length x Width x %lInc. = acres

What available area within infield/right of way can be used for stormwater management.

Area ,yailable 1.14|acres

Is Area,iiapie Breater than Area,qquired? |

Add remarks as needed. [Recommend using a freeboard of 0.5 ft for areas located between sound
barrier wall and MSE wall.




Project Name: I-95 Northlake PDE Study Calculated By: R. Olivier Date:2/22/2017
Project Number 435803-1-22-02 Checked By: Date:

Determine treatment volume required for Modified Concept Area D4

Project D ipti
roject Lescription (Associated with Ramp D)

STEP 1 Determine the Receiving Water Body Earman Canal
Det ine if the Water Body i Outstandi
STEP 2 e (?rmlnel e Water Body is an Outstanding Not OFW
Florida Water
STEP 3 Determine if the Water Body is Impaired Yes
. . o 1. Required treatment volume is 2.5" x %
STEP 4 Determine Water Quality Criteria . .
Impervious for Wet Detention.
2. Provide 150% of required treatment
volume. (If an OFW)
3. If retention or dry detention used, provide
50% - 75% respectively of the above amount.
STEP 5 Determine Design Project Area
Interchange infields and roadside linear
) . ponds located between retaining walls and
Describe Project Area .
sound barrier walls along I-95.
Length = ft input area directly
Width = ft input area directly
Area = 1.06lacres  |pg Area
not treating for offsite are
STEP 6 What is the amount of pervious area 0.21|acres |D4 Area
STEP9 Determine Volume for (2.5") x Imperv Area
STEP 11 Determine Treatment Volume Required
for discharging to an OFW N/A  acre-in
STEP 12 Determine Treatment Volume Required
using a Dry Detention system (75% of Wet) 0.13 acre-ft

Stanley Consultants 1



Project Name: I-95 Northlake PDE Study Calculated By: R. Olivier Date:2/22/2017
Project Number 435803-1-22-02 Checked By: Date:

Determine attenuation volume required for Modified Concept Area D4

Project D ipti
roject bescription (Associated with Ramp D)

STEP 1 Pre-developed Area & Curve Number
Area (ac.) CN
Roadway Pvmt 0.65 98
Pervious * 0.42 74
Offsite Runoff 0.38 74
Proposed Pond Area 0.0 85 Pond is onsite
Total

* Pervious areas determined using Mircostation CAD software.

STEP 2 Post-developed Area and Curve Number
Area (ac.) CN Percent Impervious =
Roadway Pvmt 0.72 98
Pervious * 0.34 74
Offsite Runoff 0.39 74
Proposed Pond Area 0.00 98 Pond is onsite
Total
STEP 3 Calculate the difference in runoff volume between the pre and post conditions

for the 100 year - 24 hour storm using the NRCS equation for runoff.

From the NOAA website the precipitation data for the

100 year - 24 hour volume for |WPB is | 16.2 inches
Q= (P-0.25)°/ (P +0.85) where: S = (1000 / CN) - 10
Pre Post

Potential Abstraction (S) =
Runoff Depth (Q) inches =
Runoff Volume (ac-ft) =

Volume Difference = | ac-ft

|The estimated attenuation volume is the volume difference 0.01 ac-ft |
585.11 cu.ft.

Stanley Consultants 2



Project Name: I-95 Northlake PDE Study Calculated By: R. Olivier Date:2/22/2017
Project Number 435803-1-22-02 Checked By: Date:

Determine the water surface area for Modified Concept Area D4

Project D ipti
roject bescription (Associated with Ramp D).

STEP 1 Identify system type and available Height of volume
Modify existing dry detention pond.
Max stage, A 12.00 |feet (estimated shldr or ground elev)
Bottom stage, B 10.00 |feet (estimated pond bottom elev.)
Freeboard requirment is, C 0.50 feet
Height of available volume is feet (A-B-C)
STEP 2 The total peak storage volume required is
Volumepgai = Treatment Volume + Est. Peak Attenuation Volume
Volumepgak = cu.ft.
STEP 3 Use the formula for a rectangular box to determine the water surface
area of a pond with vertical sides
Volume = Lrect Wrecr H
Assume L/W =2
Lreer = feet
Weeer = feet
STEP 4 Increase these dimensions to account for sloped sides by adding 2 x (0.5 x H x side slope)
to each dimension
Side slope adj for 4 (H) : 1 (V) feet z factor | 4 I
Length at top of slope, Lygp = feet
Width at top of slope, Wigp = feet
STEP 5 The Water Surface at Peak Design Stage
Areaarer suRFAcE acres
STEP 6 Check low point along gutter with estimated hydraulic gradient slope
What is the SHWT elevation at the pond location? O|feet
What is the distance between pond and gutter low point? Olfeet
What is the estimated hydraulic gradient slope, use 0.05 t0 0.1% 0.1|percent
What is the estimated energy loss in the pipe feet
What is the estimated HGL elevation at the low point feet
|What is the estimated low point elevation at the gutter 0.0|feet
What is location of low point? | At Station
What is the standard hydraulic gradient clearance, use 1 ft. 0.0|feet
What is the estimated hydraulic gradient clearance feet
Is the estimated HGL clearance greater than standard? | Yes, OK |
STEP 7 Add remarks as needed. |HGL check is N/A, since there is no pipe system. |

Stanley Consultants 3



Project Name: I-95 Northlake PDE Study Calculated By: R. Olivier Date:2/22/2017
Project Number 435803-1-22-02 Checked By: Date:

Project Description

Determine the R/W area needed for Modified Concept Area D4
(Associated with Ramp D).

STEP 1

STEP 2

STEP 3

STEP 4

STEP 5

STEP 6

Stanley Consultants

Determine the maintenance berm width (adjacent to MSE wall, 20-ft typ not required)

Berm Width = | 5 feet

Add the maintenance berms to the water surface dimensions.

Lrop= feet
Wiop= feet
Length Lrop + 2(Berm width) = feet
Width Wrop + 2(Berm width) = feet

Determine Pond Right of Way Requirments

Areapgem Length x Width = acres

Increase the pond area estimate by 10 - 20% to account for assumptions
Percent Inc. | 20%

Areagequired Length x Width x %lInc. = acres

What available area within infield/right of way can be used for stormwater management.

Area ,yailable 0.21|acres

Is Area,iiapie Breater than Area,qquired? |

Add remarks as needed. [Recommend using a freeboard of 0.5 ft for areas located between sound
barrier wall and MSE wall.




Project Name: I-95 Northlake PDE Study Calculated By: R. Olivier Date:5/5/2017
Project Number 435803-1-22-02 Checked By: Date:

Determine treatment volume required for Modified Concept

Proiect Descrioti
roject Description (Northlake Boulevard)

STEP 1 Determine the Receiving Water Body c-17
STEP 2 Detz.ermine if the Water Body is an Outstanding Not OFW
Florida Water
STEP 3 Determine if the Water Body is Impaired Yes
. . o 1. Required treatment volume is 2.5" x %
STEP 4 Determine Water Quality Criteria . .
Impervious for Wet Detention.
2. Provide 150% of required treatment volume. (If
an OFW)
3. If retention or dry detention used, provide 50% -
75% respectively of the above amount.
STEP 5 Determine Design Project Area
Northlake Boulevard. Widening from 6-lane to 8-
lane divided, urban typical section. NOT
Describe Project Area|Reconstruction. Only widening. Provide water
quality of additional impervious area.
Length = ft
Width = ft
Area = acres  |Total Area
STEP 6 Amount of additional impervious area 1.01|acres |Northlake Blvd
STEP 7 Determine Volume for (1.0") x Project Area
STEP9 Determine Volume for (2.5") x Imperv Area
STEP 10 Which volume is greater 1" or 2.5" amount
STEP 11 Determine Treatment Volume Required
for discharging to an OFW
STEP 12 Determine Treatment Volume Required
Assume wet Detention system 0.210|acre-ft I
STEP 13 Is there existing water quality provided
by Permit that should be included? Yes, within existing exfiltration trench
Volume of existing treatment volume is: 0.30|acre-ft [**
STEP 14 What is total treatment volume required? | 0.510|acre-ft |

22233.75 cu.ft.
** Note: Assumes FD would not function after road is widened and treatement lost in FD
would be provided in the proposed pond.

Stanley Consultants 1



Project Name: I-95 Northlake PDE Study
Project Number 435803-1-22-02 Checked By: Date:

Project Description

Calculated By: R. Olivier Date:5/5/2017

Determine attenuation volume required for Modified Concept
(Northlake Boulevard)

STEP 1

STEP 2

STEP 3

Stanley Consultants

Pre-developed Area & Curve Number
Area (ac.) CN

Roadway Pvmt 13.96 98 Exist Road Area 15.96 acres
Road Pervious * 2.00 74

Offsite Runoff 0 0 Assume offsite runoff is attenuated offsite
Proposed Pond Area 2.39 74 parcel is open space 2.39 acres
Total

* Pervious areas determined using Mircostation CAD software.

Post-developed Area and Curve Number
Area (ac.) CN Percent Impervious = 78.2%

Roadway Pvmt 14.68 98 Prop Road Area 16.39 acres
Road Pervious * 1.71 74

Offsite Runoff 0 0 Assume offsite runoff is attenuated offsite
Proposed Pond Area 2.39 98 Prop Pond Area 2.39 acres
Total

Calculate the difference in runoff volume between the pre and post conditions
for the 100 year - 24 hour storm using the NRCS equation for runoff.

From the NOAA website the precipitation data for the

100 year - 24 hour volume for |WPB is | 16.2 inches
Q= (P-0.25)* / (P +0.85) where: S =(1000/CN) - 10

Pre Post

Potential Abstraction (S) =
Runoff Depth (Q) inches =
Runoff Volume (ac-ft) =

Volume Difference = ac-ft

The estimated attenuation volume is the volume difference 1.254 ac-ft

54633 cu.ft.



Project Name: I-95 Northlake PDE Study Calculated By: R. Olivier Date:5/5/2017
Project Number 435803-1-22-02 Checked By: Date:

Project Description

Determine the water surface area for Modified Concept
(Northlake Boulevard)

STEP 1

STEP 2

STEP 3

STEP 4

STEP 5

STEP 6

STEP 7

Stanley Consultants

Identify system type and available Height of volume
Assume wet detention pond.

Max stage, A 11.25 |feet (est. peak atten. vol. allowed based on HGL)
Bottom stage, B 9.00 [feet (estimated begin water surface elev., SHWT)
Freeboard requirment is, C 1.00 |feet

Height of available volume is feet (A-B-C)

The total peak storage volume required is
Volumepga = Treatment Volume + Est. Peak Attenuation Volume

Volumepgay = cu.ft.

Use the formula for a rectangular box to determine the water surface
area of a pond with vertical sides

Volume = Lrect Wreer H

Assume L/W =2

Lrecr = feet
Weeer = feet

Increase these dimensions to account for sloped sides by adding 2 x (0.5 x H x side slope)
to each dimension

Side slope adj for 4 (H) : 1 (V) feet z factor 4
Length at top of slope, Lygp = feet
Width at top of slope, Wqgp = feet

The Water Surface at Peak Design Stage

Areayarer surRFACE acres

Check low point along gutter with estimated hydraulic gradient slope

What is the SHWT elevation at the pond location? 9|feet
What is the distance between pond and gutter low point? 3,100|feet
What is the estimated hydraulic gradient slope, use 0.05 to 0.1% 0.05|percent
What is the estimated energy loss in the pipe feet
What is the estimated HGL elevation at the low point feet
|What is the estimated low point elevation at the gutter 12.8|feet
What is location of low point? |Along Northlake Blvd at Station 16+00
What is the standard hydraulic gradient clearance, use 1 ft. 1.0|feet
What is the estimated hydraulic gradient clearance feet
Is the estimated HGL clearance greater than standard? Yes, OK
Add remarks as needed. Revise H value in STEP 1 to reflect available height to stack

peak attenuation volume. H ends up being 1.25 ft



Project Name: I-95 Northlake PDE Study Calculated By: R. Olivier Date:5/5/2017
Project Number 435803-1-22-02 Checked By: Date:

Determine the R/W area needed for Modified Concept

Project Description (Northlake Boulevard)

STEP 1 Determine the maintenance berm width
Berm Width = feet
STEP 2 Add the maintenance berms to the water surface dimensions.
LTOP= feet
Weop= feet
Length Lrop + 2(Berm width) = feet
Width Wiop + 2(Berm width) = feet
STEP 3 Determine Pond Right of Way Requirments
Areapreum Length x Width = I:Iacres
STEP 4 Increase the pond area estimate by 10 - 20% to account for assumptions
Percent Inc. 10%
Areagequired Length x Width x %lInc. = acres
STEP 5 What available area within infield/right of way can be used for stormwater management.

Area ,ailable O|acres

Is Area,yaiiable Ereater than Area,equired? |

STEP 6 Add remarks as needed. |Need 2.2 acre pond. Freeboard requirement is 1.0 ft. SHWT elevation
and hydraulic gradient in storm drain from the pond to lowest EOP
elevation along roadway influences pond size.

Stanley Consultants 4



Project Name: I-95 Northlake PDE Study Calculated By: R. Olivier Date:2/22/2017
Project Number 435803-1-22-02 Checked By: Date:

Determine treatment volume required for DDI Concept Area Al and A2

Project D ipti
roject Lescription (Associated with Ramp A)

STEP 1 Determine the Receiving Water Body EPB 6A Canal
STEP 2 Det(?rmine if the Water Body is an Outstanding Not OEW
Florida Water
STEP 3 Determine if the Water Body is Impaired N/A
. . o 1. Required treatment volume is 2.5" x %
STEP 4 Determine Water Quality Criteria . .
Impervious for Wet Detention.
2. Provide 150% of required treatment
volume. (If an OFW)
3. If retention or dry detention used, provide
50% - 75% respectively of the above amount.
STEP 5 Determine Design Project Area
Interchange infields and roadside linear
) . ponds located between retaining walls and
Describe Project Area .
sound barrier walls along I-95.
Length = ft input area directly
Width = ft input area directly
Area = 5.72|acres  |A1 and A2 areas
STEP 6 What is the amount of pervious area 2.79|acres |Aland A2 areas
STEP9 Determine Volume for (2.5") x Imperv Area
STEP 11 Determine Treatment Volume Required
for discharging to an OFW N/A  acre-in
STEP 12 Determine Treatment Volume Required
using a Dry Detention system (75% of Wet) 0.46 acre-ft

Stanley Consultants 1



Project Name: I-95 Northlake PDE Study Calculated By: R. Olivier Date:2/22/2017
Project Number 435803-1-22-02 Checked By: Date:

Determine attenuation volume required for DDI Concept Area Al and A2

Project D ipti
roject bescription (Associated with Ramp A)

STEP 1 Pre-developed Area & Curve Number
Area (ac.) CN
Roadway Pvmt 2.76 98
Pervious * 2.96 74
Offsite Runoff 0.00 74
Proposed Pond Area 0.0 85 Pond is onsite
Total

* Pervious areas determined using Mircostation CAD software.

STEP 2 Post-developed Area and Curve Number
Area (ac.) CN Percent Impervious =
Roadway Pvmt 2.93 98
Pervious * 2.79 74
Offsite Runoff 0.00 74
Proposed Pond Area 0.00 98 Pond is onsite
Total
STEP 3 Calculate the difference in runoff volume between the pre and post conditions

for the 100 year - 24 hour storm using the NRCS equation for runoff.

From the NOAA website the precipitation data for the

100 year - 24 hour volume for |WPB is | 16.2 inches
Q= (P-0.25)°/ (P +0.85) where: S = (1000 / CN) - 10
Pre Post

Potential Abstraction (S) =
Runoff Depth (Q) inches =
Runoff Volume (ac-ft) =

Volume Difference = | ac-ft

|The estimated attenuation volume is the volume difference 0.05 ac-ft |
2094 cu.ft.

Stanley Consultants 2



Project Name: I-95 Northlake PDE Study Calculated By: R. Olivier Date:2/22/2017
Project Number 435803-1-22-02 Checked By: Date:

Determine the water surface area for Modified DDI Area Al and A2

Project D ipti
roject bescription (Associated with Ramp A).

STEP 1 Identify system type and available Height of volume
Modify existing dry detention pond.
Max stage, A 12.00 [feet (estimated shldr or ground elev)
Bottom stage, B 10.00 |feet (estimated pond bottom elev.)
Freeboard requirment is, C 0.50 feet
Height of available volume is feet (A-B-C)
STEP 2 The total peak storage volume required is
Volumepgai = Treatment Volume + Est. Peak Attenuation Volume
Volumepgak = cu.ft.
STEP 3 Use the formula for a rectangular box to determine the water surface
area of a pond with vertical sides
Volume = Lrect Wrecr H
Assume L/W =2
Lreer = feet
Weeer = feet
STEP 4 Increase these dimensions to account for sloped sides by adding 2 x (0.5 x H x side slope)
to each dimension
Side slope adj for 4 (H) : 1 (V) feet z factor | 4 I
Length at top of slope, Lygp = feet
Width at top of slope, Wigp = feet
STEP 5 The Water Surface at Peak Design Stage
Areaarer suRFAcE acres
STEP 6 Check low point along gutter with estimated hydraulic gradient slope
What is the SHWT elevation at the pond location? O|feet
What is the distance between pond and gutter low point? Olfeet
What is the estimated hydraulic gradient slope, use 0.05 t0 0.1% 0.1|percent
What is the estimated energy loss in the pipe feet
What is the estimated HGL elevation at the low point feet
|What is the estimated low point elevation at the gutter 0.0|feet
What is location of low point? | At Station
What is the standard hydraulic gradient clearance, use 1 ft. 0.0|feet
What is the estimated hydraulic gradient clearance feet
Is the estimated HGL clearance greater than standard? | Yes, OK |
STEP 7 Add remarks as needed. |HGL check is N/A, since there is no pipe system. |

Stanley Consultants 3



Project Name: I-95 Northlake PDE Study Calculated By: R. Olivier Date:2/22/2017
Project Number 435803-1-22-02 Checked By: Date:

Determine the R/W area needed for DDI Concept Area Al and A2

‘act Descripti
Project Description (Associated with Ramp A).

STEP 1 Determine the maintenance berm width (adjacent to MSE wall, 20-ft typ not required)
Berm Width = | 5 feet
STEP 2 Add the maintenance berms to the water surface dimensions.
Lrop= feet
Wiop= feet
Length Lrop + 2(Berm width) = feet
Width Wrop + 2(Berm width) = feet
STEP 3 Determine Pond Right of Way Requirments _
Areapgem Length x Width = acres
STEP 4 Increase the pond area estimate by 10 - 20% to account for assumptions
Percent Inc. | 20%
Areagequired Length x Width x %lInc. = acres
STEP 5 What available area within infield/right of way can be used for stormwater management.

Area ,yailable 1.62|acres

Is Area,iiapie Breater than Area,qquired? | |

STEP 6 Add remarks as needed. |

Stanley Consultants 4



Project Name: I-95 Northlake PDE Study Calculated By: R. Olivier Date:2/22/2017
Project Number 435803-1-22-02 Checked By: Date:

Determine treatment volume required for DDI Concept Area B1 and B2

Project D ipti
roject Lescription (Associated with Ramp B)

STEP 1 Determine the Receiving Water Body EPB 6A Canal
STEP 2 Det(?rmine if the Water Body is an Outstanding Not OEW
Florida Water
STEP 3 Determine if the Water Body is Impaired N/A
. . o 1. Required treatment volume is 2.5" x %
STEP 4 Determine Water Quality Criteria . .
Impervious for Wet Detention.
2. Provide 150% of required treatment
volume. (If an OFW)
3. If retention or dry detention used, provide
50% - 75% respectively of the above amount.
STEP 5 Determine Design Project Area
Interchange infields and roadside linear
) . ponds located between retaining walls and
Describe Project Area .
sound barrier walls along I-95.
Length = ft input area directly
Width = ft input area directly
Area = 6.51\acres  |B1 and B2 areas
STEP 6 What is the amount of pervious area 1.81|acres |B1and B2 areas
STEP9 Determine Volume for (2.5") x Imperv Area
STEP 11 Determine Treatment Volume Required
for discharging to an OFW N/A  acre-in
STEP 12 Determine Treatment Volume Required
using a Dry Detention system (75% of Wet) 0.73 acre-ft

31967.6 cu.ft.

The 100 year - 24 hour rainfall depth is used for evaluating alternative drainage schemes
(Ref. 2017 Drainage Design Guide Section 9.4.2.1)

Stanley Consultants 1



Project Name: I-95 Northlake PDE Study Calculated By: R. Olivier Date:2/22/2017
Project Number 435803-1-22-02 Checked By: Date:

Determine attenuation volume required for DDI Concept Area B1 and B2

Project D ipti
roject bescription (Associated with Ramp B)

STEP 1 Pre-developed Area & Curve Number
Area (ac.) CN
Roadway Pvmt 2.83 98
Pervious * 3.67 74
Offsite Runoff 0.00 74
Proposed Pond Area 0.0 85 Pond is onsite
Total

* Pervious areas determined using Mircostation CAD software.

STEP 2 Post-developed Area and Curve Number
Area (ac.) CN Percent Impervious =
Roadway Pvmt 4.70 98
Pervious * 1.81 74
Offsite Runoff 0.00 74
Proposed Pond Area 0.00 98 Pond is onsite
Total
STEP 3 Calculate the difference in runoff volume between the pre and post conditions

for the 100 year - 24 hour storm using the NRCS equation for runoff.

From the NOAA website the precipitation data for the

100 year - 24 hour volume for |WPB is | 16.2 inches
Q= (P-0.25)°/ (P +0.85) where: S = (1000 / CN) - 10
Pre Post

Potential Abstraction (S) =
Runoff Depth (Q) inches =
Runoff Volume (ac-ft) =

Volume Difference = | ac-ft

|The estimated attenuation volume is the volume difference 0.51 ac-ft |
22002 cu.ft.

Stanley Consultants 2



Project Name: I-95 Northlake PDE Study Calculated By: R. Olivier Date:2/22/2017
Project Number 435803-1-22-02 Checked By: Date:

Determine the water surface area for Modified DDI Area B1 and B2

Project D ipti
roject bescription (Associated with Ramp B).

STEP 1 Identify system type and available Height of volume
Modify existing dry detention pond.
Max stage, A 12.00 [feet (estimated shldr or ground elev)
Bottom stage, B 10.00 |feet (estimated pond bottom elev.)
Freeboard requirment is, C 0.50 feet
Height of available volume is feet (A-B-C)
STEP 2 The total peak storage volume required is
Volumepgai = Treatment Volume + Est. Peak Attenuation Volume
Volumepgak = cu.ft.
STEP 3 Use the formula for a rectangular box to determine the water surface
area of a pond with vertical sides
Volume = Lrect Wrecr H
Assume L/W =2
Lreer = feet
Weeer = feet
STEP 4 Increase these dimensions to account for sloped sides by adding 2 x (0.5 x H x side slope)
to each dimension
Side slope adj for 4 (H) : 1 (V) feet z factor | 4 I
Length at top of slope, Lygp = feet
Width at top of slope, Wigp = feet
STEP 5 The Water Surface at Peak Design Stage
Areaarer suRFAcE acres
STEP 6 Check low point along gutter with estimated hydraulic gradient slope
What is the SHWT elevation at the pond location? O|feet
What is the distance between pond and gutter low point? Olfeet
What is the estimated hydraulic gradient slope, use 0.05 t0 0.1% 0.1|percent
What is the estimated energy loss in the pipe feet
What is the estimated HGL elevation at the low point feet
|What is the estimated low point elevation at the gutter 0.0|feet
What is location of low point? | At Station
What is the standard hydraulic gradient clearance, use 1 ft. 0.0|feet
What is the estimated hydraulic gradient clearance feet
Is the estimated HGL clearance greater than standard? | Yes, OK |
STEP 7 Add remarks as needed. |HGL check is N/A, since there is no pipe system. |

Stanley Consultants 3



Project Name: I-95 Northlake PDE Study Calculated By: R. Olivier Date:2/22/2017
Project Number 435803-1-22-02 Checked By: Date:

Determine the R/W area needed for DDI Concept Area B1 and B2

‘act Descripti
Project Description (Associated with Ramp B).

STEP 1 Determine the maintenance berm width (adjacent to MSE wall, 20-ft typ not required)
Berm Width = feet
STEP 2 Add the maintenance berms to the water surface dimensions.
Lrop= 274  |feet
Wiop= 140  |feet
Length Lrop + 2(Berm width) = 284 feet
Width Wrop + 2(Berm width) = 150  [feet
STEP 3 Determine Pond Right of Way Requirments _
Areapgem Length x Width = 1.0 acres
STEP 4 Increase the pond area estimate by 10 - 20% to account for assumptions
Percent Inc.
Areagequired Length x Width x %lInc. = 1.2 |acres
STEP 5 What available area within infield/right of way can be used for stormwater management.
Area ,yailable 1.11|acres
Is Area,iiapie Breater than Area,qquired? |No, Need offsite pond.
STEP 6 Add remarks as needed. |Construct retaining wall along R/W line and paved shoulder for more

volume. And need to reduce freeboard req. from 1.0' to 0.5'. Doing
these two items would not be provide enough volume, but it's close. So
recommend either lower the pond bottom approximately 0.20 ft or
adjusting the bleeder invert up approx. 0.20 ft or a combination of both
to provide the required volume. Reconstructing the MSE along 1-95
would not be required if this approach is used and would not be
preferred due to cost.

Stanley Consultants 4



Project Name: I-95 Northlake PDE Study Calculated By: R. Olivier Date:2/22/2017
Project Number 435803-1-22-02 Checked By: Date:

Determine treatment volume required for DDI Concept Area C1 and C2

Project D ipti
roject Lescription (Associated with Ramp C)

STEP 1 Determine the Receiving Water Body C-17 Canal via Northlake system
STEP 2 Det(?rmine if the Water Body is an Outstanding Not OEW
Florida Water
STEP 3 Determine if the Water Body is Impaired N/A
. . o 1. Required treatment volume is 2.5" x %
STEP 4 Determine Water Quality Criteria . .
Impervious for Wet Detention.
2. Provide 150% of required treatment
volume. (If an OFW)
3. If retention or dry detention used, provide
50% - 75% respectively of the above amount.
STEP 5 Determine Design Project Area
Interchange infields and roadside linear
) . ponds located between retaining walls and
Describe Project Area .
sound barrier walls along I-95.
Length = ft input area directly
Width = ft input area directly
Area = 5.33|acres  |c1 and C2 areas (POST)
not treating offsite areas
STEP 6 What is the amount of pervious area 1.51/acres |C1 and C2 areas (POST)
STEP9 Determine Volume for (2.5") x Imperv Area
STEP 11 Determine Treatment Volume Required
for discharging to an OFW N/A  acre-in
STEP 12 Determine Treatment Volume Required
using a Dry Detention system (75% of Wet) 0.60 acre-ft

Stanley Consultants 1



Project Name: I-95 Northlake PDE Study Calculated By: R. Olivier Date:2/22/2017
Project Number 435803-1-22-02 Checked By: Date:

Determine attenuation volume required for DDI Concept Area C1 and C2

Project D ipti
roject bescription (Associated with Ramp C)

STEP 1 Pre-developed Area & Curve Number
Area (ac.) CN
Roadway Pvmt 2.24 98
Pervious * 3.09 74
Offsite Runoff 2.54 74
Proposed Pond Area 0.0 85 Pond is onsite
Total

* Pervious areas determined using Mircostation CAD software.

STEP 2 Post-developed Area and Curve Number
Area (ac.) CN Percent Impervious =
Roadway Pvmt 3.82 98
Pervious * 1.51 74
Offsite Runoff 2.54 74
Proposed Pond Area 0.00 98 Pond is onsite
Total
STEP 3 Calculate the difference in runoff volume between the pre and post conditions

for the 100 year - 24 hour storm using the NRCS equation for runoff.

From the NOAA website the precipitation data for the

100 year - 24 hour volume for |WPB is | 16.2 inches
Q= (P-0.25)°/ (P +0.85) where: S = (1000 / CN) - 10
Pre Post

Potential Abstraction (S) =
Runoff Depth (Q) inches =
Runoff Volume (ac-ft) =

Volume Difference = | ac-ft

|The estimated attenuation volume is the volume difference 0.45 ac-ft |
19554 cu.ft.

The 100 year - 24 hour rainfall depth is used for evaluating alternative drainage schemes
(Ref. 2017 Drainage Design Guide Section 9.4.2.1)

Stanley Consultants 2



Project Name: I-95 Northlake PDE Study Calculated By: R. Olivier Date:2/22/2017
Project Number 435803-1-22-02 Checked By: Date:

Determine the water surface area for Modified DDI Area C1 and C2

Project D ipti
roject bescription (Associated with Ramp C).

STEP 1 Identify system type and available Height of volume
Modify existing dry detention pond.
Max stage, A 11.90 [feet (estimated shldr or ground elev)
Bottom stage, B 10.00 |feet (estimated pond bottom elev.)
Freeboard requirment is, C 0.50 feet
Height of available volume is feet (A-B-C)
STEP 2 The total peak storage volume required is
Volumepgai = Treatment Volume + Est. Peak Attenuation Volume
Volumepgak = cu.ft.
STEP 3 Use the formula for a rectangular box to determine the water surface
area of a pond with vertical sides
Volume = Lrect Wrecr H
Assume L/W =2
Lreer = feet
Weeer = feet
STEP 4 Increase these dimensions to account for sloped sides by adding 2 x (0.5 x H x side slope)
to each dimension
Side slope adj for 4 (H) : 1 (V) feet z factor | 4 I
Length at top of slope, Lygp = feet
Width at top of slope, Wigp = feet
STEP 5 The Water Surface at Peak Design Stage
Areaarer suRFAcE acres
STEP 6 Check low point along gutter with estimated hydraulic gradient slope
What is the SHWT elevation at the pond location? O|feet
What is the distance between pond and gutter low point? Olfeet
What is the estimated hydraulic gradient slope, use 0.05 t0 0.1% 0.1|percent
What is the estimated energy loss in the pipe feet
What is the estimated HGL elevation at the low point feet
|What is the estimated low point elevation at the gutter 0.0|feet
What is location of low point? | At Station
What is the standard hydraulic gradient clearance, use 1 ft. 0.0|feet
What is the estimated hydraulic gradient clearance feet
Is the estimated HGL clearance greater than standard? | Yes, OK |
STEP 7 Add remarks as needed. |HGL check is N/A, since there is no pipe system. |

Stanley Consultants 3



Project Name: I-95 Northlake PDE Study Calculated By: R. Olivier Date:2/22/2017
Project Number 435803-1-22-02 Checked By: Date:

Project Description

Determine the R/W area needed for DDI Concept Area C1 and C2
(Associated with Ramp C).

STEP 1

STEP 2

STEP 3

STEP 4

STEP 5

STEP 6

Stanley Consultants

Determine the maintenance berm width (adjacent to MSE wall, 20-ft typ not required)

Berm Width = feet

Add the maintenance berms to the water surface dimensions.

Lrop= 261 |feet
Wiop= 133 |feet
Length Lrop + 2(Berm width) = 271 feet
Width Wrop + 2(Berm width) = 143 |feet

Determine Pond Right of Way Requirments

Areapgem Length x Width = 0.9 acres

Increase the pond area estimate by 10 - 20% to account for assumptions

Percent Inc.

Areagequired Length x Width x %lInc. = 1.07 |acres

What available area within infield/right of way can be used for stormwater management.

Area ,yaiiable 0.79|acres

Is Area,iiapie Breater than Area,qquired? |No, Need offsite pond. | |

Add remarks as needed. If offsite pond adj to Ramp 'B' is proposed, consider using it. Otherwise
lower pond by 0.50 ft and reduce freeboard req. from 1.0' to 0.5'. This
will also require construction of retaining wall along R/W line and paved
shoulder. Otherwise if lowering infields is not acceptable will need to
reconstruct MSE wall along I-95 to provide additional volume between
STA 1848+60 to 1855+00. This is not preferred due to constructibililty
issues. Doing this in conjunction with retaining walls along shldr and R/W
with 0.50ft freeboard would be needed to provide required volume for
Ramp C quadrant. Reccommend offsite pond in lieu of costly MSE
recont.



Project Name: I-95 Northlake PDE Study Calculated By: R. Olivier Date:2/22/2017
Project Number 435803-1-22-02 Checked By: Date:

Determine treatment volume required for DDI Concept Area C3

Project D ipti
roject Lescription (Associated with Ramp C)

STEP 1 Determine the Receiving Water Body C-17 Canal via Northlake system
Det ine if the Water Body i Outstandi
STEP 2 e (?rmlnel e Water Body is an Outstanding Not OFW
Florida Water
STEP 3 Determine if the Water Body is Impaired Yes
. . o 1. Required treatment volume is 2.5" x %
STEP 4 Determine Water Quality Criteria . .
Impervious for Wet Detention.
2. Provide 150% of required treatment
volume. (If an OFW)
3. If retention or dry detention used, provide
50% - 75% respectively of the above amount.
STEP 5 Determine Design Project Area
Interchange infields and roadside linear
) . ponds located between retaining walls and
Describe Project Area .
sound barrier walls along I-95.
Length = ft input area directly
Width = ft input area directly
Area = 4.68|acres  |c3area  not treating
offsite areas
STEP 6 What is the amount of pervious area 1.24|acres |C3 area
STEP9 Determine Volume for (2.5") x Imperv Area
STEP 11 Determine Treatment Volume Required
for discharging to an OFW N/A  acre-in
STEP 12 Determine Treatment Volume Required
using a Dry Detention system (75% of Wet) 0.54 acre-ft

Stanley Consultants 1



Project Name: I-95 Northlake PDE Study Calculated By: R. Olivier Date:2/22/2017
Project Number 435803-1-22-02 Checked By: Date:

Determine attenuation volume required for DDI Concept Area C3

Project D ipti
roject bescription (Associated with Ramp C)

STEP 1 Pre-developed Area & Curve Number
Area (ac.) CN
Roadway Pvmt 2.08 98
Pervious * 2.60 74
Offsite Runoff 2.39 74
Proposed Pond Area 0.0 85 Pond is onsite
Total

* Pervious areas determined using Mircostation CAD software.

STEP 2 Post-developed Area and Curve Number
Area (ac.) CN Percent Impervious =
Roadway Pvmt 3.44 98
Pervious * 1.24 74
Offsite Runoff 2.39 74
Proposed Pond Area 0.00 98 Pond is onsite
Total
STEP 3 Calculate the difference in runoff volume between the pre and post conditions

for the 100 year - 24 hour storm using the NRCS equation for runoff.

From the NOAA website the precipitation data for the

100 year - 24 hour volume for |WPB is inches
Q= (P-0.25)°/ (P +0.85) where: S = (1000 / CN) - 10

Pre Post

Potential Abstraction (S) =
Runoff Depth (Q) inches =
Runoff Volume (ac-ft) =

Volume Difference = | ac-ft

|The estimated attenuation volume is the volume difference 0.39 ac-ft |
16789 cu.ft.

Stanley Consultants 2



Project Name: I-95 Northlake PDE Study Calculated By: R. Olivier Date:2/22/2017
Project Number 435803-1-22-02 Checked By: Date:

Determine the water surface area for DDI Area C3

Project D ipti
roject bescription (Associated with Ramp C).

STEP 1 Identify system type and available Height of volume
Modify existing dry detention pond.
Max stage, A 11.90 [feet (estimated shldr or ground elev)
Bottom stage, B 10.00 |feet (estimated pond bottom elev.)
Freeboard requirment is, C 0.50 feet
Height of available volume is feet (A-B-C)
STEP 2 The total peak storage volume required is
Volumepgai = Treatment Volume + Est. Peak Attenuation Volume
Volumepgak = cu.ft.
STEP 3 Use the formula for a rectangular box to determine the water surface
area of a pond with vertical sides
Volume = Lrect Wrecr H
Assume L/W =2
Lreer = feet
Weeer = feet
STEP 4 Increase these dimensions to account for sloped sides by adding 2 x (0.5 x H x side slope)
to each dimension
Side slope adj for 4 (H) : 1 (V) feet z factor | 4 I
Length at top of slope, Lygp = feet
Width at top of slope, Wigp = feet
STEP 5 The Water Surface at Peak Design Stage
Areaarer suRFAcE acres
STEP 6 Check low point along gutter with estimated hydraulic gradient slope
What is the SHWT elevation at the pond location? O|feet
What is the distance between pond and gutter low point? Olfeet
What is the estimated hydraulic gradient slope, use 0.05 t0 0.1% 0.1|percent
What is the estimated energy loss in the pipe feet
What is the estimated HGL elevation at the low point feet
|What is the estimated low point elevation at the gutter 0.0|feet
What is location of low point? | At Station
What is the standard hydraulic gradient clearance, use 1 ft. 0.0|feet
What is the estimated hydraulic gradient clearance feet
Is the estimated HGL clearance greater than standard? | Yes, OK |
STEP 7 Add remarks as needed. |HGL check is N/A, since there is no pipe system. |

Stanley Consultants 3



Project Name: I-95 Northlake PDE Study Calculated By: R. Olivier Date:2/22/2017
Project Number 435803-1-22-02 Checked By: Date:

Project Description

Determine the R/W area needed for the DDI Concept Area C3
(Associated with Ramp C).

STEP 1

STEP 2

STEP 3

STEP 4

STEP 5

STEP 6

Stanley Consultants

Determine the maintenance berm width (adjacent to MSE wall, 20-ft typ not required)

Berm Width = | 5 feet

Add the maintenance berms to the water surface dimensions.

Lrop= feet
Wiop= feet
Length Lrop + 2(Berm width) = feet
Width Wrop + 2(Berm width) = feet

Determine Pond Right of Way Requirments

Areapgem Length x Width = acres

Increase the pond area estimate by 10 - 20% to account for assumptions
Percent Inc. | 20%

Areagequired Length x Width x %lInc. = acres

What available area within infield/right of way can be used for stormwater management.

Area ,yailable 1.24|acres

Is Area,iiapie Breater than Area,qquired? |

Add remarks as needed. [Recommend using a freeboard of 0.5 ft for areas located between sound
barrier wall and MSE wall.




Project Name: I-95 Northlake PDE Study Calculated By: R. Olivier Date:2/22/2017
Project Number 435803-1-22-02 Checked By: Date:

Determine treatment volume required for DDI Concept Area C4

Project D ipti
roject Lescription (Associated with Ramp C)

STEP 1 Determine the Receiving Water Body C-17 Canal via Northlake system
STEP 2 Det(?rmine if the Water Body is an Outstanding Not OEW
Florida Water
STEP 3 Determine if the Water Body is Impaired N/A
. . o 1. Required treatment volume is 2.5" x %
STEP 4 Determine Water Quality Criteria . .
Impervious for Wet Detention.
2. Provide 150% of required treatment
volume. (If an OFW)
3. If retention or dry detention used, provide
50% - 75% respectively of the above amount.
STEP 5 Determine Design Project Area
Interchange infields and roadside linear
) . ponds located between retaining walls and
Describe Project Area .
sound barrier walls along I-95.
Length = ft input area directly
Width = ft input area directly
Area = 4.16/acres  |c3 and C4 areas
STEP 6 What is the amount of pervious area 1.83|acres |C3 and C4 areas
STEP9 Determine Volume for (2.5") x Imperv Area
STEP 11 Determine Treatment Volume Required
for discharging to an OFW N/A  acre-in
STEP 12 Determine Treatment Volume Required
using a Dry Detention system (75% of Wet) 0.36 acre-ft

Stanley Consultants 1



Project Name: I-95 Northlake PDE Study Calculated By: R. Olivier Date:2/22/2017
Project Number 435803-1-22-02 Checked By: Date:

Determine attenuation volume required for DDI Concept Area C4

Project D ipti
roject bescription (Associated with Ramp C)

STEP 1 Pre-developed Area & Curve Number
Area (ac.) CN
Roadway Pvmt 1.56 98
Pervious * 2.60 74
Offsite Runoff 2.85 74
Proposed Pond Area 0.0 85 Pond is onsite
Total

* Pervious areas determined using Mircostation CAD software.

STEP 2 Post-developed Area and Curve Number
Area (ac.) CN Percent Impervious =
Roadway Pvmt 2.33 98
Pervious * 1.83 74
Offsite Runoff 2.85 74
Proposed Pond Area 0.00 98 Pond is onsite
Total
STEP 3 Calculate the difference in runoff volume between the pre and post conditions

for the 100 year - 24 hour storm using the NRCS equation for runoff.

From the NOAA website the precipitation data for the

100 year - 24 hour volume for |WPB is inches
Q= (P-0.25)°/ (P +0.85) where: S = (1000 / CN) - 10

Pre Post

Potential Abstraction (S) =
Runoff Depth (Q) inches =
Runoff Volume (ac-ft) =

Volume Difference = | ac-ft

|The estimated attenuation volume is the volume difference 0.22 ac-ft |
9769.6 cu.ft.

Stanley Consultants 2



Project Name: I-95 Northlake PDE Study Calculated By: R. Olivier Date:2/22/2017
Project Number 435803-1-22-02 Checked By: Date:

Determine the water surface area for DDI Area C4

Project D ipti
roject bescription (Associated with Ramp C).

STEP 1 Identify system type and available Height of volume
Modify existing dry detention pond.
Max stage, A 11.90 [feet (estimated shldr or ground elev)
Bottom stage, B 10.00 |feet (estimated pond bottom elev.)
Freeboard requirment is, C 0.50 feet
Height of available volume is feet (A-B-C)
STEP 2 The total peak storage volume required is
Volumepgai = Treatment Volume + Est. Peak Attenuation Volume
Volumepgak = cu.ft.
STEP 3 Use the formula for a rectangular box to determine the water surface
area of a pond with vertical sides
Volume = Lrect Wrecr H
Assume L/W =2
Lreer = feet
Weeer = feet
STEP 4 Increase these dimensions to account for sloped sides by adding 2 x (0.5 x H x side slope)
to each dimension
Side slope adj for 4 (H) : 1 (V) feet z factor | 4 I
Length at top of slope, Lygp = feet
Width at top of slope, Wigp = feet
STEP 5 The Water Surface at Peak Design Stage
Areaarer suRFAcE acres
STEP 6 Check low point along gutter with estimated hydraulic gradient slope
What is the SHWT elevation at the pond location? O|feet
What is the distance between pond and gutter low point? Olfeet
What is the estimated hydraulic gradient slope, use 0.05 t0 0.1% 0.1|percent
What is the estimated energy loss in the pipe feet
What is the estimated HGL elevation at the low point feet
|What is the estimated low point elevation at the gutter 0.0|feet
What is location of low point? | At Station
What is the standard hydraulic gradient clearance, use 1 ft. 0.0|feet
What is the estimated hydraulic gradient clearance feet
Is the estimated HGL clearance greater than standard? | Yes, OK |
STEP 7 Add remarks as needed. |HGL check is N/A, since there is no pipe system. |

Stanley Consultants 3



Project Name: I-95 Northlake PDE Study Calculated By: R. Olivier Date:2/22/2017
Project Number 435803-1-22-02 Checked By: Date:

Determine the R/W area needed for the DDI Concept Area C4

‘act Descripti
Project Description (Associated with Ramp C).

STEP 1 Determine the maintenance berm width (adjacent to MSE wall, 20-ft typ not required)
Berm Width = | 5 feet
STEP 2 Add the maintenance berms to the water surface dimensions.
Lrop= feet
Wiop= feet
Length Lrop + 2(Berm width) = feet
Width Wrop + 2(Berm width) = feet
STEP 3 Determine Pond Right of Way Requirments _
Areappeuimv Length x Width = acres
STEP 4 Increase the pond area estimate by 10 - 20% to account for assumptions
Percent Inc. 20%
Areagequired Length x Width x %lInc. = acres
STEP 5 What available area within infield/right of way can be used for stormwater management.

Area ,yailable 1.83|acres

Is Area,iiapie Breater than Area,qquired? |

Stanley Consultants 4



Project Name: I-95 Northlake PDE Study Calculated By: R. Olivier Date:2/22/2017
Project Number 435803-1-22-02 Checked By: Date:

Determine treatment volume required for DDI Concept Area D1 and D2

Project D ipti
roject Lescription (Associated with Ramp D)

STEP 1 Determine the Receiving Water Body C-17 Canal via Northlake system
STEP 2 Det(?rmine if the Water Body is an Outstanding Not OEW
Florida Water
STEP 3 Determine if the Water Body is Impaired N/A
. . o 1. Required treatment volume is 2.5" x %
STEP 4 Determine Water Quality Criteria . .
Impervious for Wet Detention.
2. Provide 150% of required treatment
volume. (If an OFW)
3. If retention or dry detention used, provide
50% - 75% respectively of the above amount.
STEP 5 Determine Design Project Area
Interchange infields and roadside linear
) . ponds located between retaining walls and
Describe Project Area .
sound barrier walls along I-95.
Length = ft input area directly
Width = ft input area directly
Area = >.71lacres  |p1and D2 areas
STEP 6 What is the amount of pervious area 1.25|acres |D1and D2 areas
STEP9 Determine Volume for (2.5") x Imperv Area
STEP 11 Determine Treatment Volume Required
for discharging to an OFW N/A  acre-in
STEP 12 Determine Treatment Volume Required
using a Dry Detention system (75% of Wet) 0.70 acre-ft

Stanley Consultants 1



Project Name: I-95 Northlake PDE Study Calculated By: R. Olivier Date:2/22/2017
Project Number 435803-1-22-02 Checked By: Date:

Determine attenuation volume required for DDI Concept Area D1 and D2

Project D ipti
roject bescription (Associated with Ramp D)

STEP 1 Pre-developed Area & Curve Number
Area (ac.) CN
Roadway Pvmt 3.53 98
Pervious * 2.18 74
Offsite Runoff 0.48 74
Proposed Pond Area 0.0 85 Pond is onsite
Total

* Pervious areas determined using Mircostation CAD software.

STEP 2 Post-developed Area and Curve Number
Area (ac.) CN Percent Impervious =
Roadway Pvmt 4.47 98
Pervious * 1.25 74
Offsite Runoff 0.48 74
Proposed Pond Area 0.00 98 Pond is onsite
Total
STEP 3 Calculate the difference in runoff volume between the pre and post conditions

for the 100 year - 24 hour storm using the NRCS equation for runoff.

From the NOAA website the precipitation data for the

100 year - 24 hour volume for |WPB is | 16.2 inches
Q= (P-0.25)°/ (P +0.85) where: S = (1000 / CN) - 10
Pre Post

Potential Abstraction (S) =
Runoff Depth (Q) inches =
Runoff Volume (ac-ft) =

Volume Difference = | ac-ft

|The estimated attenuation volume is the volume difference 0.25 ac-ft |
10850 cu.ft.

The 100 year - 24 hour rainfall depth is used for evaluating alternative drainage schemes
(Ref. 2017 Drainage Design Guide Section 9.4.2.1)

Stanley Consultants 2



Project Name: I-95 Northlake PDE Study Calculated By: R. Olivier Date:2/22/2017
Project Number 435803-1-22-02 Checked By: Date:

Determine the water surface area for Modified DDI Area D1 and D2

Project D ipti
roject bescription (Associated with Ramp D).

STEP 1 Identify system type and available Height of volume
Modify existing dry detention pond.
Max stage, A 13.00 [feet (estimated shldr or ground elev)
Bottom stage, B 11.00 |feet (estimated pond bottom elev.)
Freeboard requirment is, C 0.50 feet
Height of available volume is feet (A-B-C)
STEP 2 The total peak storage volume required is
Volumepgai = Treatment Volume + Est. Peak Attenuation Volume
Volumepgak = cu.ft.
STEP 3 Use the formula for a rectangular box to determine the water surface
area of a pond with vertical sides
Volume = Lrect Weecr H
Assume L/W =2
Lreer = feet
Whiecer = feet
STEP 4 Increase these dimensions to account for sloped sides by adding 2 x (0.5 x H x side slope)
to each dimension
Side slope adj for 4 (H) : 1 (V) feet z factor | 1 I
Length at top of slope, Lygp = feet
Width at top of slope, Wigp = feet
STEP 5 The Water Surface at Peak Design Stage
Areaarer suRFAcE acres
STEP 6 Check low point along gutter with estimated hydraulic gradient slope
What is the SHWT elevation at the pond location? O|feet
What is the distance between pond and gutter low point? Olfeet
What is the estimated hydraulic gradient slope, use 0.05 t0 0.1% 0.1|percent
What is the estimated energy loss in the pipe feet
What is the estimated HGL elevation at the low point feet
|What is the estimated low point elevation at the gutter 0.0|feet
What is location of low point? | At Station
What is the standard hydraulic gradient clearance, use 1 ft. 0.0|feet
What is the estimated hydraulic gradient clearance feet
Is the estimated HGL clearance greater than standard? | Yes, OK |
STEP 7 Add remarks as needed. |HGL check is N/A, since there is no pipe system. |

Stanley Consultants 3



Project Name: I-95 Northlake PDE Study Calculated By: R. Olivier Date:2/22/2017
Project Number 435803-1-22-02 Checked By: Date:

Determine the R/W area needed for DDI Concept Area D1 and D2

‘act Descripti
Project Description (Associated with Ramp D).

STEP 1 Determine the maintenance berm width (adjacent to MSE wall, 20-ft typ not required)
Berm Width = feet
STEP 2 Add the maintenance berms to the water surface dimensions.
Lrop= 236 [feet
Wiop= 119 |feet
Length Lrop + 2(Berm width) = 246 feet
Width Wrop + 2(Berm width) = 129  |feet
STEP 3 Determine Pond Right of Way Requirments _
Areapgem Length x Width = 0.7 acres
STEP 4 Increase the pond area estimate by 10 - 20% to account for assumptions
Percent Inc.
Areagequired Length x Width x %lInc. = 0.9 |acres
STEP 5 What available area within infield/right of way can be used for stormwater management.
Area ,yailable 0.39|acres
Is Area,iiapie Breater than Area,qquired? |No, Need offsite pond.
STEP 6 Add remarks as needed. |Construct retaining wall along R/W line and paved shoulder for more

volume. And need to reduce freeboard req. from 1.0' to 0.5'. Plus will
need to provide more volume within the infield. I.E. reconstruct MSE
wall along I-95 to provide additional volume between STA 1848+60 to
1854+00, but that would have constructibility issues. If all three of these
ideas are implemented the volume required would still be short by 0.20
acres. Using DDI ramp terminal island is not big enough. Therefore,
recommend an offsite pond area.

Stanley Consultants 4



Project Name: I-95 Northlake PDE Study Calculated By: R. Olivier Date:2/22/2017
Project Number 435803-1-22-02 Checked By: Date:

Determine treatment volume required for DDI Concept

Project Description .
l P (For Northlake Blvd., assume total reconstruction)

STEP 1 Determine the Receiving Water Body C-17 Canal via Northlake system
STEP 2 Det(?rmine if the Water Body is an Outstanding Not OEW
Florida Water
STEP 3 Determine if the Water Body is Impaired Yes
. . o 1. Required treatment volume is 2.5" x %
STEP 4 Determine Water Quality Criteria . .
Impervious for Wet Detention.
2. Provide 150% of required treatment
volume. (If an OFW)
3. If retention or dry detention used, provide
50% - 75% respectively of the above amount.
STEP 5 Determine Design Project Area
Northlake Blvd. is an Urban arterial
b ibe Proiect A Highly developed on both sides of road
escribe Froject Area Existing 6 lane divided, sod median.
Proposed 8 lane divided, sod median
Length = ft input area directly
Width = ft input area directly
Area = 20.94/acres  |Northlake Blvd
STEP 6 What is the amount of pervious area 3.30|acres |Northlake Blvd
STEP 7 Determine Volume for (1.0") x Project Area
STEP9 Determine Volume for (2.5") x Imperv Area
STEP 10 Which volume is greater 1" or 2.5" amount
STEP 11 Determine Treatment Volume Required
for discharging to an OFW
STEP 12 Determine Treatment Volume Required
using a Dry Detention system (75% of Wet) 2.76 acre-ft

Stanley Consultants 1



Project Name: I-95 Northlake PDE Study Calculated By: R. Olivier Date:2/22/2017
Project Number 435803-1-22-02 Checked By: Date:

Determine attenuation volume required for DDI Concept

Project Description .
l P (For Northlake Blvd., assume total reconstruction)

STEP 1 Pre-developed Area & Curve Number
Area (ac.) CN
Roadway Pvmt 16.54 98
Pervious * 1.89 74
Offsite Runoff 0.00 74 Assume offsite runoff is attenuated offsite
Proposed Pond Area 0.0 85 Pond is onsite
Total

* Pervious areas determined using Mircostation CAD software.

STEP 2 Post-developed Area and Curve Number
Area (ac.) CN Percent Impervious =
Roadway Pvmt 18.13 98
Pervious * 2.81 74
Offsite Runoff 0.00 74 Assume offsite runoff is attenuated offsite
Proposed Pond Area 0.00 98 Pond is onsite
Total
STEP 3 Calculate the difference in runoff volume between the pre and post conditions

for the 100 year - 24 hour storm using the NRCS equation for runoff.

From the NOAA website the precipitation data for the

100 year - 24 hour volume for |WPB is | 16.2 inches
Q= (P-0.25)°/ (P +0.85) where: S = (1000 / CN) - 10
Pre Post

Potential Abstraction (S) =
Runoff Depth (Q) inches =
Runoff Volume (ac-ft) =

Volume Difference = | ac-ft

|The estimated attenuation volume is the volume difference 3.11 ac-ft |
135353 cu.ft.

The 100 year - 24 hour rainfall depth is used for evaluating alternative drainage schemes
(Ref. 2017 Drainage Design Guide Section 9.4.2.1)

Stanley Consultants 2



Project Name: I-95 Northlake PDE Study Calculated By: R. Olivier Date:2/22/2017
Project Number 435803-1-22-02 Checked By: Date:

Determine the water surface area for Modified DDI

Project Description .
l P (For Northlake Blvd., assume total reconstruction)

STEP 1 Identify system type and available Height of volume
Assume wet detention pond.
Ground Elev, A 13.00 |feet
SHWT Elev, B 9.00 feet
Freeboard requirment s, C 1.00 [feet
Height of available volume is feet (A-B-C)
STEP 2 The total peak storage volume required is
Volumepgai = Treatment Volume + Est. Peak Attenuation Volume
Volumepgak = cu.ft.
STEP 3 Use the formula for a rectangular box to determine the water surface
area of a pond with vertical sides
Volume = Lrect Wreer H
Assume L/W =2
Leer = feet
Whiecer = feet
STEP 4 Increase these dimensions to account for sloped sides by adding 2 x (0.5 x H x side slope)
to each dimension
Side slope adj for 4 (H) : 1 (V) feet z factor | 4 I
Length at top of slope, Lygp = feet
Width at top of slope, Wqgp = feet
STEP 5 The Water Surface at Peak Design Stage
Areaarer surrace acres
STEP 6 Check low point along gutter with estimated hydraulic gradient slope
What is the SHWT elevation at the pond location? 9|feet
What is the distance between pond and gutter low point? 1,475 |feet
What is the estimated hydraulic gradient slope, use 0.05 to 0.1% 0.05|percent
What is the estimated energy loss in the pipe feet
What is the estimated HGL elevation at the low point feet
|What is the estimated low point elevation at the gutter 10.2|feet
What is location of low point? |Along Northlake Blvd at Station 53+00
What is the standard hydraulic gradient clearance, use 1 ft. 1.0/feet
What is the estimated hydraulic gradient clearance feet
Is the estimated HGL clearance greater than standard? | No, Berm pond or raise road
STEP 7 Add remarks as needed. Design pond berm for offsite pond(s) at least 0.5 ft higher than

exist ground as needed to provide volume required.

Stanley Consultants 3



Project Name: I-95 Northlake PDE Study Calculated By: R. Olivier Date:2/22/2017
Project Number 435803-1-22-02 Checked By: Date:

Project Description

Determine the R/W area needed for DDI Concept
(For Northlake Blvd., assume total reconstruction)

STEP 1

STEP 2

STEP 3

STEP 4

STEP 5

STEP 6

Stanley Consultants

Determine the maintenance berm width (adjacent to MSE wall, 20-ft typ not required)

Berm Width = feet

Add the maintenance berms to the water surface dimensions.

Lrop= feet
Wiop= feet
Length Lrop + 2(Berm width) = feet
Width Wrop + 2(Berm width) = feet

Determine Pond Right of Way Requirments

Areapgem Length x Width = acres

Increase the pond area estimate by 10 - 20% to account for assumptions

Percent Inc.

Areagequired Length x Width x %lInc. = acres

What available area within infield/right of way can be used for stormwater management.
Area L aiapie 1.27|acres THIS IS POTENTIAL AVAILABLE AREA IN DDI MEDIANS.

Is Area,iiapie Breater than Area,qquired? | |

Add remarks as needed. Need 3.3 acre pond. Using the DDI median infields to reduce R/W needs
is possible. The available area witin the 3 major infields is approximately
1.3 acres. This would reduce the offsite needs to 2.0 acres. This assumes
the dry detention TOB would begin 5-ft behind back of curb and have
side slopes of 1:4. This also assumes not major utility impacts, the
sidewalk would wiggle thru/around the median ponds and both the City
and County buys in to the idea.



Project Name: I-95 Northlake PDE Study Calculated By: R. Olivier Date:2/22/2017
Project Number 435803-1-22-02 Checked By: Date:

Determine treatment volume required for Fly Over Concept Area Al and A2

Project D ipti
roject Lescription (Associated with Ramp A)

STEP 1 Determine the Receiving Water Body EPB 6A Canal
STEP 2 Det(?rmine if the Water Body is an Outstanding Not OEW
Florida Water
STEP 3 Determine if the Water Body is Impaired Yes
. . o 1. Required treatment volume is 2.5" x %
STEP 4 Determine Water Quality Criteria . .
Impervious for Wet Detention.
2. Provide 150% of required treatment
volume. (If an OFW)
3. If retention or dry detention used, provide
50% - 75% respectively of the above amount.
STEP 5 Determine Design Project Area
Interchange infields and roadside linear
) . ponds located between retaining walls and
Describe Project Area .
sound barrier walls along I-95.
Length = ft input area directly
Width = ft input area directly
Area = 6.14/acres  |A1 and A2 areas
STEP 6 What is the amount of pervious area 2.52|acres |Aland A2 areas
STEP9 Determine Volume for (2.5") x Imperv Area
STEP 11 Determine Treatment Volume Required
for discharging to an OFW N/A  acre-in
STEP 12 Determine Treatment Volume Required
using a Dry Detention system (75% of Wet) 0.57 acre-ft

Stanley Consultants 1



Project Name: I-95 Northlake PDE Study Calculated By: R. Olivier Date:2/22/2017
Project Number 435803-1-22-02 Checked By: Date:

Determine attenuation volume required for Fly Over Concept Area Al and A2

Project D ipti
roject bescription (Associated with Ramp A)

STEP 1 Pre-developed Area & Curve Number
Area (ac.) CN
Roadway Pvmt 3.18 98
Pervious * 2.96 74
Proposed Pond Area 0.0 85 Pond is onsite
Total

* Pervious areas determined using Mircostation CAD software.

STEP 2 Post-developed Area and Curve Number
Area (ac.) CN Percent Impervious =
Roadway Pvmt 3.62 98
Pervious * 2.52 74
Proposed Pond Area 0.00 98 Pond is onsite
Total
STEP 3 Calculate the difference in runoff volume between the pre and post conditions

for the 100 year - 24 hour storm using the NRCS equation for runoff.

From the NOAA website the precipitation data for the

100 year - 24 hour volume for |WPB is | 16.2 inches
Q= (P-0.25)*/ (P +0.85) where: S = (1000 / CN) - 10
Pre Post

Potential Abstraction (S) =
Runoff Depth (Q) inches =
Runoff Volume (ac-ft) =

Volume Difference = | lac-ft

|The estimated attenuation volume is the volume difference 0.12 ac-ft
5221.7 cu.ft.

Stanley Consultants 2



Project Name: I-95 Northlake PDE Study Calculated By: R. Olivier Date:2/22/2017
Project Number 435803-1-22-02 Checked By: Date:

Determine the water surface area for Fly Over Area Al and A2

Project D ipti
roject bescription (Associated with Ramp A).

STEP 1 Identify system type and available Height of volume
Modify existing dry detention pond.
Max stage, A 12.00 |feet (estimated shldr or ground elev)
Bottom stage, B 10.00 |feet (estimated pond bottom elev.)
Freeboard requirment is, C 1.00 feet
Height of available volume is feet (A-B-C)
STEP 2 The total peak storage volume required is
Volumepgai = Treatment Volume + Est. Peak Attenuation Volume
Volumepgak = cu.ft.
STEP 3 Use the formula for a rectangular box to determine the water surface
area of a pond with vertical sides
Volume = Lrect Wrecr H
Assume L/W =2
Lreer = feet
Weeer = feet
STEP 4 Increase these dimensions to account for sloped sides by adding 2 x (0.5 x H x side slope)
to each dimension
Side slope adj for 4 (H) : 1 (V) feet z factor | 4 I
Length at top of slope, Lygp = feet
Width at top of slope, Wigp = feet
STEP 5 The Water Surface at Peak Design Stage
Areaarer suRFAcE acres
STEP 6 Check low point along gutter with estimated hydraulic gradient slope
What is the SHWT elevation at the pond location? O|feet
What is the distance between pond and gutter low point? Olfeet
What is the estimated hydraulic gradient slope, use 0.05 t0 0.1% 0.1|percent
What is the estimated energy loss in the pipe feet
What is the estimated HGL elevation at the low point feet
|What is the estimated low point elevation at the gutter 0.0|feet
What is location of low point? | At Station
What is the standard hydraulic gradient clearance, use 1 ft. 0.0|feet
What is the estimated hydraulic gradient clearance feet
Is the estimated HGL clearance greater than standard? | Yes, OK |
STEP 7 Add remarks as needed. |HGL check is N/A, since there is no pipe system. |

Stanley Consultants 3



Project Name: I-95 Northlake PDE Study Calculated By: R. Olivier Date:2/22/2017
Project Number 435803-1-22-02 Checked By: Date:

Determine the R/W area needed for Fly Over Concept Area Al and A2

‘act Descripti
Project Description (Associated with Ramp A).

STEP 1 Determine the maintenance berm width (adjacent to MSE wall, 20-ft typ not required)
Berm Width = | 5 feet
STEP 2 Add the maintenance berms to the water surface dimensions.
Lrop= feet
Wiop= feet
Length Lrop + 2(Berm width) = feet
Width Wrop + 2(Berm width) = feet
STEP 3 Determine Pond Right of Way Requirments _
Areappeuimv Length x Width = acres
STEP 4 Increase the pond area estimate by 10 - 20% to account for assumptions
Percent Inc. 20%
Areagequired Length x Width x %lInc. = acres
STEP 5 What available area within infield/right of way can be used for stormwater management.

Area ,yailable 2.14|acres

Is Area,iiapie Breater than Area,qquired? |

Stanley Consultants 4



Project Name: I-95 Northlake PDE Study Calculated By: R. Olivier Date:2/22/2017
Project Number 435803-1-22-02 Checked By: Date:

Determine treatment volume required for Fly Over Concept Area A3

Project D ipti
roject bescription (Associated with Ramp A)

STEP 1 Determine the Receiving Water Body EPB 6A Canal

STEP o Det(?rmine if the Water Body is an Outstanding Not OFW
Florida Water

STEP 3 Determine if the Water Body is Impaired Yes

. . o 1. Required treatment volume is 2.5" x %

STEP 4 Determine Water Quality Criteria . .
Impervious for Wet Detention.

2. Provide 150% of required treatment

volume. (If an OFW)

3. If retention or dry detention used, provide
50% - 75% respectively of the above amount.

STEP 5 Determine Design Project Area

Interchange infields and roadside linear
ponds located between retaining walls and

D ibe Project A .
escribe Froject Area sound barrier walls along 1-95.

Length = ft input area directly
Width = ft input area directly
Area = 4.65|acres a3 area
STEP 6 What is the amount of pervious area 0.52|acres  [A3 area
STEP9 Determine Volume for (2.5") x Imperv Area
STEP 11 Determine Treatment Volume Required
for discharging to an OFW N/A  acre-in
STEP 12 Determine Treatment Volume Required
using a Dry Detention system (75% of Wet) 0.65 acre-ft

Stanley Consultants 1



Project Name: I-95 Northlake PDE Study Calculated By: R. Olivier Date:2/22/2017
Project Number 435803-1-22-02 Checked By: Date:

Determine attenuation volume required for Fly Over Concept Area A3

Project D ipti
roject bescription (Associated with Ramp A)

STEP 1 Pre-developed Area & Curve Number
Area (ac.) CN
Roadway Pvmt 3.56 98
Pervious * 1.09 74
Proposed Pond Area 0.0 85 Pond is onsite
Total

* Pervious areas determined using Mircostation CAD software.

STEP 2 Post-developed Area and Curve Number
Area (ac.) CN Percent Impervious =
Roadway Pvmt 4.13 98
Pervious * 0.52 74
Proposed Pond Area 0.00 98 Pond is onsite
Total
STEP 3 Calculate the difference in runoff volume between the pre and post conditions

for the 100 year - 24 hour storm using the NRCS equation for runoff.

From the NOAA website the precipitation data for the

100 year - 24 hour volume for |WPB is | 16.2 inches
Q= (P-0.25)*/ (P +0.85) where: S = (1000 / CN) - 10
Pre Post

Potential Abstraction (S) =
Runoff Depth (Q) inches =
Runoff Volume (ac-ft) =

Volume Difference = | lac-ft

|The estimated attenuation volume is the volume difference 0.15 ac-ft
6331.3 cu.ft.

Stanley Consultants 2



Project Name: I-95 Northlake PDE Study Calculated By: R. Olivier Date:2/22/2017
Project Number 435803-1-22-02 Checked By: Date:

Determine the water surface area for Fly Over Area A3

Project D ipti
roject bescription (Associated with Ramp A).

STEP 1 Identify system type and available Height of volume
Modify existing dry detention pond.
Max stage, A 12.00 |feet (estimated shldr or ground elev)
Bottom stage, B 10.00 |feet (estimated pond bottom elev.)
Freeboard requirment is, C 0.50 feet
Height of available volume is feet (A-B-C)
STEP 2 The total peak storage volume required is
Volumepgai = Treatment Volume + Est. Peak Attenuation Volume
Volumepgak = cu.ft.
STEP 3 Use the formula for a rectangular box to determine the water surface
area of a pond with vertical sides
Volume = Lrect Wrecr H
Assume L/W =2
Lreer = feet
Weeer = feet
STEP 4 Increase these dimensions to account for sloped sides by adding 2 x (0.5 x H x side slope)
to each dimension
Side slope adj for 4 (H) : 1 (V) feet z factor | 4 I
Length at top of slope, Lygp = feet
Width at top of slope, Wigp = feet
STEP 5 The Water Surface at Peak Design Stage
Areaarer suRFAcE acres
STEP 6 Check low point along gutter with estimated hydraulic gradient slope
What is the SHWT elevation at the pond location? O|feet
What is the distance between pond and gutter low point? Olfeet
What is the estimated hydraulic gradient slope, use 0.05 t0 0.1% 0.1|percent
What is the estimated energy loss in the pipe feet
What is the estimated HGL elevation at the low point feet
|What is the estimated low point elevation at the gutter 0.0|feet
What is location of low point? | At Station
What is the standard hydraulic gradient clearance, use 1 ft. 0.0|feet
What is the estimated hydraulic gradient clearance feet
Is the estimated HGL clearance greater than standard? | Yes, OK |
STEP 7 Add remarks as needed. |HGL check is N/A, since there is no pipe system. |

Stanley Consultants 3



Project Name: I-95 Northlake PDE Study Calculated By: R. Olivier Date:2/22/2017
Project Number 435803-1-22-02 Checked By: Date:

Determine the R/W area needed for Fly Over Concept Area A3

‘act Descripti
Project Description (Associated with Ramp A).

STEP 1 Determine the maintenance berm width (adjacent to MSE wall, 20-ft typ not required)
Berm Width = | 5 feet
STEP 2 Add the maintenance berms to the water surface dimensions.
Lrop= feet
Wiop= feet
Length Lrop + 2(Berm width) = feet
Width Wrop + 2(Berm width) = feet
STEP 3 Determine Pond Right of Way Requirments _
Areappeuimv Length x Width = acres
STEP 4 Increase the pond area estimate by 10 - 20% to account for assumptions
Percent Inc. 20%
Areagequired Length x Width x %lInc. = acres
STEP 5 What available area within infield/right of way can be used for stormwater management.

Area ,yailable 0.46|acres

Is Area,iiapie Breater than Area,qquired? |

Stanley Consultants 4



Project Name: I-95 Northlake PDE Study Calculated By: R. Olivier Date:2/22/2017
Project Number 435803-1-22-02 Checked By: Date:

Determine treatment volume required for Fly Over Concept Area A4

Project D ipti
roject Lescription (Associated with Ramp A)

STEP 1 Determine the Receiving Water Body EPB 6A Canal
Det ine if the Water Body i Outstandi
STEP 2 e (?rmlnel e Water Body is an Outstanding Not OFW
Florida Water
STEP 3 Determine if the Water Body is Impaired Yes
. . o 1. Required treatment volume is 2.5" x %
STEP 4 Determine Water Quality Criteria . .
Impervious for Wet Detention.
2. Provide 150% of required treatment
volume. (If an OFW)
3. If retention or dry detention used, provide
50% - 75% respectively of the above amount.
STEP 5 Determine Design Project Area
Interchange infields and roadside linear
) . ponds located between retaining walls and
Describe Project Area .
sound barrier walls along I-95.
Length = ft input area directly
Width = ft input area directly
Area = 6.14|acres a4 area
not treating offsite areas
STEP 6 What is the amount of pervious area 1.32|acres (a4 area
STEP9 Determine Volume for (2.5") x Imperv Area
STEP 11 Determine Treatment Volume Required
for discharging to an OFW N/A  acre-in
STEP 12 Determine Treatment Volume Required
using a Dry Detention system (75% of Wet) 0.75 acre-ft

Stanley Consultants 1



Project Name: I-95 Northlake PDE Study Calculated By: R. Olivier Date:2/22/2017
Project Number 435803-1-22-02 Checked By: Date:

Determine attenuation volume required for Fly Over Concept Area A4

Project D ipti
roject bescription (Associated with Ramp A)

STEP 1 Pre-developed Area & Curve Number
Area (ac.) CN
Roadway Pvmt 4.50 98
Pervious * 1.64 74
Offsite Runoff 2.02 74
Proposed Pond Area 0.0 85 Pond is onsite
Total

* Pervious areas determined using Mircostation CAD software.

STEP 2 Post-developed Area and Curve Number
Area (ac.) CN Percent Impervious =
Roadway Pvmt 4.82 98
Pervious * 1.32 74
Offsite Runoff 2.02 74
Proposed Pond Area 0.00 98 Pond is onsite
Total
STEP 3 Calculate the difference in runoff volume between the pre and post conditions

for the 100 year - 24 hour storm using the NRCS equation for runoff.

From the NOAA website the precipitation data for the

100 year - 24 hour volume for |WPB is | 16.2 inches
Q= (P-0.25)°/ (P +0.85) where: S = (1000 / CN) - 10
Pre Post

Potential Abstraction (S) =
Runoff Depth (Q) inches =
Runoff Volume (ac-ft) =

Volume Difference = | ac-ft

|The estimated attenuation volume is the volume difference 0.11 ac-ft |
4590.5 cu.ft.

Stanley Consultants 2



Project Name: I-95 Northlake PDE Study Calculated By: R. Olivier Date:2/22/2017
Project Number 435803-1-22-02 Checked By: Date:

Determine the water surface area for Fly Over Area A4

Project D ipti
roject bescription (Associated with Ramp A).

STEP 1 Identify system type and available Height of volume
Modify existing dry detention pond.
Max stage, A 12.00 |feet (estimated shldr or ground elev)
Bottom stage, B 10.00 |feet (estimated pond bottom elev.)
Freeboard requirment is, C 1.00 feet
Height of available volume is feet (A-B-C)
STEP 2 The total peak storage volume required is
Volumepgai = Treatment Volume + Est. Peak Attenuation Volume
Volumepgak = cu.ft.
STEP 3 Use the formula for a rectangular box to determine the water surface
area of a pond with vertical sides
Volume = Lrect Wrecr H
Assume L/W =2
Lreer = feet
Weeer = feet
STEP 4 Increase these dimensions to account for sloped sides by adding 2 x (0.5 x H x side slope)
to each dimension
Side slope adj for 4 (H) : 1 (V) feet z factor | 4 I
Length at top of slope, Lygp = feet
Width at top of slope, Wigp = feet
STEP 5 The Water Surface at Peak Design Stage
Areaarer suRFAcE acres
STEP 6 Check low point along gutter with estimated hydraulic gradient slope
What is the SHWT elevation at the pond location? O|feet
What is the distance between pond and gutter low point? Olfeet
What is the estimated hydraulic gradient slope, use 0.05 t0 0.1% 0.1|percent
What is the estimated energy loss in the pipe feet
What is the estimated HGL elevation at the low point feet
|What is the estimated low point elevation at the gutter 0.0|feet
What is location of low point? | At Station
What is the standard hydraulic gradient clearance, use 1 ft. 0.0|feet
What is the estimated hydraulic gradient clearance feet
Is the estimated HGL clearance greater than standard? | Yes, OK |
STEP 7 Add remarks as needed. |HGL check is N/A, since there is no pipe system. |

Stanley Consultants 3



Project Name: I-95 Northlake PDE Study Calculated By: R. Olivier Date:2/22/2017
Project Number 435803-1-22-02 Checked By: Date:

Determine the R/W area needed for Fly Over Concept Area A4

‘act Descripti
Project Description (Associated with Ramp A).

STEP 1 Determine the maintenance berm width (adjacent to MSE wall, 20-ft typ not required)
Berm Width = | 5 feet
STEP 2 Add the maintenance berms to the water surface dimensions.
Lrop= feet
Wiop= feet
Length Lrop + 2(Berm width) = feet
Width Wrop + 2(Berm width) = feet
STEP 3 Determine Pond Right of Way Requirments _
Areappeuimv Length x Width = acres
STEP 4 Increase the pond area estimate by 10 - 20% to account for assumptions
Percent Inc. 20%
Areagequired Length x Width x %lInc. = acres
STEP 5 What available area within infield/right of way can be used for stormwater management.

Area ,yailable 1.32|acres

Is Area,iiapie Breater than Area,qquired? |

Stanley Consultants 4



Project Name: I-95 Northlake PDE Study Calculated By: R. Olivier Date:2/22/2017
Project Number 435803-1-22-02 Checked By: Date:

Determine treatment volume required for Fly Over Concept Area B1 and B2

Project D ipti
roject Lescription (Associated with Ramp B)

STEP 1 Determine the Receiving Water Body EPB 6A Canal
STEP 2 Det(?rmine if the Water Body is an Outstanding Not OEW
Florida Water
STEP 3 Determine if the Water Body is Impaired Yes
. . o 1. Required treatment volume is 2.5" x %
STEP 4 Determine Water Quality Criteria . .
Impervious for Wet Detention.
2. Provide 150% of required treatment
volume. (If an OFW)
3. If retention or dry detention used, provide
50% - 75% respectively of the above amount.
STEP 5 Determine Design Project Area
Interchange infields and roadside linear
) . ponds located between retaining walls and
Describe Project Area .
sound barrier walls along I-95.
Length = ft input area directly
Width = ft input area directly
Area = 6.63|acres  |B1 and B2 areas
STEP 6 What is the amount of pervious area 2.42|acres |B1and B2 areas
STEP9 Determine Volume for (2.5") x Imperv Area
STEP 11 Determine Treatment Volume Required
for discharging to an OFW N/A  acre-in
STEP 12 Determine Treatment Volume Required
using a Dry Detention system (75% of Wet) 0.66 acre-ft

Stanley Consultants 1



Project Name: I-95 Northlake PDE Study Calculated By: R. Olivier Date:2/22/2017
Project Number 435803-1-22-02 Checked By: Date:

Determine attenuation volume required for Fly Over Concept Area B1 and B2

Project D ipti
roject bescription (Associated with Ramp B)

STEP 1 Pre-developed Area & Curve Number
Area (ac.) CN
Roadway Pvmt 3.67 98
Pervious * 2.96 74
Proposed Pond Area 0.0 85 Pond is onsite
Total

* Pervious areas determined using Mircostation CAD software.

STEP 2 Post-developed Area and Curve Number
Area (ac.) CN Percent Impervious =
Roadway Pvmt 4.21 98
Pervious * 2.42 74
Proposed Pond Area 0.00 98 Pond is onsite
Total
STEP 3 Calculate the difference in runoff volume between the pre and post conditions

for the 100 year - 24 hour storm using the NRCS equation for runoff.

From the NOAA website the precipitation data for the

100 year - 24 hour volume for |WPB is | 16.2 inches
Q= (P-0.25)*/ (P +0.85) where: S = (1000 / CN) - 10
Pre Post

Potential Abstraction (S) =
Runoff Depth (Q) inches =
Runoff Volume (ac-ft) =

Volume Difference = | lac-ft

|The estimated attenuation volume is the volume difference 0.15 ac-ft
6345.2 cu.ft.

Stanley Consultants 2



Project Name: I-95 Northlake PDE Study Calculated By: R. Olivier Date:2/22/2017
Project Number 435803-1-22-02 Checked By: Date:

Determine the water surface area for Fly Over Area B1 and B2

Project D ipti
roject bescription (Associated with Ramp B).

STEP 1 Identify system type and available Height of volume
Modify existing dry detention pond.
Max stage, A 12.00 |feet (estimated shldr or ground elev)
Bottom stage, B 10.00 |feet (estimated pond bottom elev.)
Freeboard requirment is, C 0.50 feet
Height of available volume is feet (A-B-C)
STEP 2 The total peak storage volume required is
Volumepgai = Treatment Volume + Est. Peak Attenuation Volume
Volumepgak = cu.ft.
STEP 3 Use the formula for a rectangular box to determine the water surface
area of a pond with vertical sides
Volume = Lrect Wrecr H
Assume L/W =2
Lreer = feet
Weeer = feet
STEP 4 Increase these dimensions to account for sloped sides by adding 2 x (0.5 x H x side slope)
to each dimension
Side slope adj for 4 (H) : 1 (V) feet z factor | 4 I
Length at top of slope, Lygp = feet
Width at top of slope, Wigp = feet
STEP 5 The Water Surface at Peak Design Stage
Areaarer suRFAcE acres
STEP 6 Check low point along gutter with estimated hydraulic gradient slope
What is the SHWT elevation at the pond location? O|feet
What is the distance between pond and gutter low point? Olfeet
What is the estimated hydraulic gradient slope, use 0.05 t0 0.1% 0.1|percent
What is the estimated energy loss in the pipe feet
What is the estimated HGL elevation at the low point feet
|What is the estimated low point elevation at the gutter 0.0|feet
What is location of low point? | At Station
What is the standard hydraulic gradient clearance, use 1 ft. 0.0|feet
What is the estimated hydraulic gradient clearance feet
Is the estimated HGL clearance greater than standard? | Yes, OK |
STEP 7 Add remarks as needed. |HGL check is N/A, since there is no pipe system. |

Stanley Consultants 3



Project Name: I-95 Northlake PDE Study
Project Number 435803-1-22-02

Project Description

Calculated By: R. Olivier Date:2/22/2017
Checked By: Date:

Determine the R/W area needed for Fly Over Concept Area B1 and B2

(Associated with Ramp B).

STEP 1

STEP 2

STEP 3

STEP 4

STEP 5

STEP 6

Stanley Consultants

Determine the maintenance berm width (adjacent to MSE wall, 20-ft typ not required)

Berm Width = | 5 feet

Add the maintenance berms to the water surface dimensions.

Lrop= feet
Wiop= feet
Length Lrop + 2(Berm width) = feet
Width Wrop + 2(Berm width) = feet

Determine Pond Right of Way Requirments

Areapgem Length x Width = acres

Increase the pond area estimate by 10 - 20% to account for assumptions

Percent Inc. | 20%

Areagequired Length x Width x %lInc. = acres

What available area within infield/right of way can be used for stormwater management.

Area available 1.87

Is Area,iiapie Breater than Area,qquired? |

Add remarks as needed.

acres




Project Name: I-95 Northlake PDE Study Calculated By: R. Olivier Date:2/22/2017
Project Number 435803-1-22-02 Checked By: Date:

Determine treatment volume required for Fly Over Concept Area C1 and C2

Project D ipti
roject Lescription (Associated with Ramp C)

STEP 1 Determine the Receiving Water Body C-17 via Northlake Blvd system
Det ine if the Water Body i Outstandi
STEP 2 e (?rmlnel e Water Body is an Outstanding Not OFW
Florida Water
STEP 3 Determine if the Water Body is Impaired Yes
. . o 1. Required treatment volume is 2.5" x %
STEP 4 Determine Water Quality Criteria . .
Impervious for Wet Detention.
2. Provide 150% of required treatment
volume. (If an OFW)
3. If retention or dry detention used, provide
50% - 75% respectively of the above amount.
STEP 5 Determine Design Project Area
Interchange infields and roadside linear
) . ponds located between retaining walls and
Describe Project Area .
sound barrier walls along I-95.
Length = ft input area directly
Width = ft input area directly
Area = 5.27\acres |1 and C2 areas
not treating offsite areas
STEP 6 What is the amount of pervious area 1.78|acres |Cl1and C2 areas
STEP9 Determine Volume for (2.5") x Imperv Area
STEP 11 Determine Treatment Volume Required
for discharging to an OFW N/A  acre-in
STEP 12 Determine Treatment Volume Required
using a Dry Detention system (75% of Wet) 0.55 acre-ft

Stanley Consultants 1



Project Name: I-95 Northlake PDE Study Calculated By: R. Olivier Date:2/22/2017
Project Number 435803-1-22-02 Checked By: Date:

Determine attenuation volume required for Fly Over Concept Area C1 and C2

Project D ipti
roject bescription (Associated with Ramp C)

STEP 1 Pre-developed Area & Curve Number
Area (ac.) CN
Roadway Pvmt 2.63 98
Pervious * 2.64 74
Offsite Runoff 2.54 74
Proposed Pond Area 0.0 85 Pond is onsite
Total

* Pervious areas determined using Mircostation CAD software.

STEP 2 Post-developed Area and Curve Number
Area (ac.) CN Percent Impervious =
Roadway Pvmt 3.49 98
Pervious * 1.78 74
Offsite Runoff 2.54 74
Proposed Pond Area 0.00 98 Pond is onsite
Total
STEP 3 Calculate the difference in runoff volume between the pre and post conditions

for the 100 year - 24 hour storm using the NRCS equation for runoff.

From the NOAA website the precipitation data for the

100 year - 24 hour volume for |WPB is | 16.2 inches
Q= (P-0.25)°/ (P +0.85) where: S = (1000 / CN) - 10
Pre Post

Potential Abstraction (S) =
Runoff Depth (Q) inches =
Runoff Volume (ac-ft) =

Volume Difference = | ac-ft

|The estimated attenuation volume is the volume difference 0.32 ac-ft |
13785 cu.ft.

Stanley Consultants 2



Project Name: I-95 Northlake PDE Study Calculated By: R. Olivier Date:2/22/2017
Project Number 435803-1-22-02 Checked By: Date:

Determine the water surface area for Fly Over Area C1 and C2

Project D ipti
roject bescription (Associated with Ramp C).

STEP 1 Identify system type and available Height of volume
Modify existing dry detention pond.
Max stage, A 11.90 [feet (estimated shldr or ground elev)
Bottom stage, B 10.00 |feet (estimated pond bottom elev.)
Freeboard requirment is, C 1.00 feet
Height of available volume is feet (A-B-C)
STEP 2 The total peak storage volume required is
Volumepgai = Treatment Volume + Est. Peak Attenuation Volume
Volumepgak = cu.ft.
STEP 3 Use the formula for a rectangular box to determine the water surface
area of a pond with vertical sides
Volume = Lrect Wrecr H
Assume L/W =2
Lreer = feet
Weeer = feet
STEP 4 Increase these dimensions to account for sloped sides by adding 2 x (0.5 x H x side slope)
to each dimension
Side slope adj for 4 (H) : 1 (V) feet z factor | 4 I
Length at top of slope, Lygp = feet
Width at top of slope, Wigp = feet
STEP 5 The Water Surface at Peak Design Stage
Areaarer suRFAcE acres
STEP 6 Check low point along gutter with estimated hydraulic gradient slope
What is the SHWT elevation at the pond location? O|feet
What is the distance between pond and gutter low point? Olfeet
What is the estimated hydraulic gradient slope, use 0.05 t0 0.1% 0.1|percent
What is the estimated energy loss in the pipe feet
What is the estimated HGL elevation at the low point feet
|What is the estimated low point elevation at the gutter 0.0|feet
What is location of low point? | At Station
What is the standard hydraulic gradient clearance, use 1 ft. 0.0|feet
What is the estimated hydraulic gradient clearance feet
Is the estimated HGL clearance greater than standard? | Yes, OK |
STEP 7 Add remarks as needed. |HGL check is N/A, since there is no pipe system. |

Stanley Consultants 3



Project Name: I-95 Northlake PDE Study
Project Number 435803-1-22-02

Project Description

Calculated By: R. Olivier Date:2/22/2017
Checked By: Date:

Determine the R/W area needed for Fly Over Concept Area C1 and C2

(Associated with Ramp C).

STEP 1

STEP 2

STEP 3

STEP 4

STEP 5

STEP 6

Stanley Consultants

Determine the maintenance berm width (adjacent to MSE wall, 20-ft typ not required)

Berm Width = | 5 feet

Add the maintenance berms to the water surface dimensions.

Lrop= feet
Wiop= feet
Length Lrop + 2(Berm width) = feet
Width Wrop + 2(Berm width) = feet

Determine Pond Right of Way Requirments

Areapgem Length x Width = acres

Increase the pond area estimate by 10 - 20% to account for assumptions

Percent Inc. | 20%

Areagequired Length x Width x %lInc. = acres

What available area within infield/right of way can be used for stormwater management.

Area available 1.42

Is Area,iiapie Breater than Area,qquired? |

Add remarks as needed.

acres




Project Name: I-95 Northlake PDE Study Calculated By: R. Olivier Date:2/22/2017
Project Number 435803-1-22-02 Checked By: Date:

Determine treatment volume required for Fly Over Concept Area C3

Project D ipti
roject Lescription (Associated with Ramp C)

STEP 1 Determine the Receiving Water Body C-17 via Earman River Canal
Det ine if the Water Body i Outstandi
STEP 2 e (?rmlnel e Water Body is an Outstanding Not OFW
Florida Water
STEP 3 Determine if the Water Body is Impaired Yes
. . o 1. Required treatment volume is 2.5" x %
STEP 4 Determine Water Quality Criteria . .
Impervious for Wet Detention.
2. Provide 150% of required treatment
volume. (If an OFW)
3. If retention or dry detention used, provide
50% - 75% respectively of the above amount.
STEP 5 Determine Design Project Area
Interchange infields and roadside linear
) . ponds located between retaining walls and
Describe Project Area .
sound barrier walls along I-95.
Length = ft input area directly
Width = ft input area directly
Area = 4.68|acres |3 area
not treating offsite areas
STEP 6 What is the amount of pervious area 1.25|acres |C3 area
STEP9 Determine Volume for (2.5") x Imperv Area
STEP 11 Determine Treatment Volume Required
for discharging to an OFW N/A  acre-in
STEP 12 Determine Treatment Volume Required
using a Dry Detention system (75% of Wet) 0.54 acre-ft

Stanley Consultants 1



Project Name: I-95 Northlake PDE Study Calculated By: R. Olivier Date:2/22/2017
Project Number 435803-1-22-02 Checked By: Date:

Determine attenuation volume required for Fly Over Concept Area C3

Project D ipti
roject bescription (Associated with Ramp C)

STEP 1 Pre-developed Area & Curve Number
Area (ac.) CN
Roadway Pvmt 2.08 98
Pervious * 2.60 74
Offsite Runoff 2.39 74
Proposed Pond Area 0.0 85 Pond is onsite
Total

* Pervious areas determined using Mircostation CAD software.

STEP 2 Post-developed Area and Curve Number
Area (ac.) CN Percent Impervious =
Roadway Pvmt 3.43 98
Pervious * 1.25 74
Offsite Runoff 2.39 74
Proposed Pond Area 0.00 98 Pond is onsite
Total
STEP 3 Calculate the difference in runoff volume between the pre and post conditions

for the 100 year - 24 hour storm using the NRCS equation for runoff.

From the NOAA website the precipitation data for the

100 year - 24 hour volume for |WPB is inches
Q= (P-0.25)°/ (P +0.85) where: S = (1000 / CN) - 10

Pre Post

Potential Abstraction (S) =
Runoff Depth (Q) inches =
Runoff Volume (ac-ft) =

Volume Difference = | ac-ft

|The estimated attenuation volume is the volume difference 0.50 ac-ft |
21859 cu.ft.

Stanley Consultants 2



Project Name: I-95 Northlake PDE Study Calculated By: R. Olivier Date:2/22/2017
Project Number 435803-1-22-02 Checked By: Date:

Determine the water surface area for Fly Over Area C3

Project D ipti
roject bescription (Associated with Ramp C).

STEP 1 Identify system type and available Height of volume
Modify existing dry detention pond.
Max stage, A 11.90 [feet (estimated shldr or ground elev)
Bottom stage, B 10.00 |feet (estimated pond bottom elev.)
Freeboard requirment is, C 1.00 feet
Height of available volume is feet (A-B-C)
STEP 2 The total peak storage volume required is
Volumepgai = Treatment Volume + Est. Peak Attenuation Volume
Volumepgak = cu.ft.
STEP 3 Use the formula for a rectangular box to determine the water surface
area of a pond with vertical sides
Volume = Lrect Wrecr H
Assume L/W =2
Lreer = feet
Weeer = feet
STEP 4 Increase these dimensions to account for sloped sides by adding 2 x (0.5 x H x side slope)
to each dimension
Side slope adj for 4 (H) : 1 (V) feet z factor | 4 I
Length at top of slope, Lygp = feet
Width at top of slope, Wigp = feet
STEP 5 The Water Surface at Peak Design Stage
Areaarer suRFAcE acres
STEP 6 Check low point along gutter with estimated hydraulic gradient slope
What is the SHWT elevation at the pond location? O|feet
What is the distance between pond and gutter low point? Olfeet
What is the estimated hydraulic gradient slope, use 0.05 t0 0.1% 0.1|percent
What is the estimated energy loss in the pipe feet
What is the estimated HGL elevation at the low point feet
|What is the estimated low point elevation at the gutter 0.0|feet
What is location of low point? | At Station
What is the standard hydraulic gradient clearance, use 1 ft. 0.0|feet
What is the estimated hydraulic gradient clearance feet
Is the estimated HGL clearance greater than standard? | Yes, OK |
STEP 7 Add remarks as needed. |HGL check is N/A, since there is no pipe system. |

Stanley Consultants 3



Project Name: I-95 Northlake PDE Study Calculated By: R. Olivier Date:2/22/2017
Project Number 435803-1-22-02 Checked By: Date:

Determine the R/W area needed for Fly Over Concept Area C3

‘act Descripti
Project Description (Associated with Ramp C).

STEP 1 Determine the maintenance berm width (adjacent to MSE wall, 20-ft typ not required)
Berm Width = | 5 feet
STEP 2 Add the maintenance berms to the water surface dimensions.
Lrop= feet
Wiop= feet
Length Lrop + 2(Berm width) = feet
Width Wrop + 2(Berm width) = feet
STEP 3 Determine Pond Right of Way Requirments _
Areapgem Length x Width = acres
STEP 4 Increase the pond area estimate by 10 - 20% to account for assumptions
Percent Inc. | 20%
Areagequired Length x Width x %lInc. = acres
STEP 5 What available area within infield/right of way can be used for stormwater management.

Area ,yailable 1.25|acres

Is Area,iiapie Breater than Area,qquired? |

STEP 6 Add remarks as needed. [Need 0.35 acre pond

Stanley Consultants 4



Project Name: I-95 Northlake PDE Study Calculated By: R. Olivier Date:2/22/2017
Project Number 435803-1-22-02 Checked By: Date:

Determine treatment volume required for Fly Over Concept Area C4

Project D ipti
roject Lescription (Associated with Ramp C)

STEP 1 Determine the Receiving Water Body C-17 via Earman River Canal
STEP 2 Det(?rmine if the Water Body is an Outstanding Not OEW
Florida Water
STEP 3 Determine if the Water Body is Impaired Yes
. . o 1. Required treatment volume is 2.5" x %
STEP 4 Determine Water Quality Criteria . .
Impervious for Wet Detention.
2. Provide 150% of required treatment
volume. (If an OFW)
3. If retention or dry detention used, provide
50% - 75% respectively of the above amount.
STEP 5 Determine Design Project Area
Interchange infields and roadside linear
) . ponds located between retaining walls and
Describe Project Area .
sound barrier walls along I-95.
Length = ft input area directly
Width = ft input area directly
Area = 6.20|acres |3 and C4 areas
STEP 6 What is the amount of pervious area 2.35/acres |C3 and C4 areas
STEP9 Determine Volume for (2.5") x Imperv Area
STEP 11 Determine Treatment Volume Required
for discharging to an OFW N/A  acre-in
STEP 12 Determine Treatment Volume Required
using a Dry Detention system (75% of Wet) 0.60 acre-ft

Stanley Consultants 1



Project Name: I-95 Northlake PDE Study Calculated By: R. Olivier Date:2/22/2017
Project Number 435803-1-22-02 Checked By: Date:

Determine attenuation volume required for Fly Over Concept Area C4

Project D ipti
roject bescription (Associated with Ramp C)

STEP 1 Pre-developed Area & Curve Number
Area (ac.) CN
Roadway Pvmt 3.60 98
Pervious * 2.60 74
Offsite Runoff 3.94 74
Proposed Pond Area 0.0 85 Pond is onsite
Total

* Pervious areas determined using Mircostation CAD software.

STEP 2 Post-developed Area and Curve Number
Area (ac.) CN Percent Impervious =
Roadway Pvmt 3.85 98
Pervious * 2.35 74
Offsite Runoff 3.94 74
Proposed Pond Area 0.00 98 Pond is onsite
Total
STEP 3 Calculate the difference in runoff volume between the pre and post conditions

for the 100 year - 24 hour storm using the NRCS equation for runoff.

From the NOAA website the precipitation data for the

100 year - 24 hour volume for |WPB is | 16.2 inches
Q= (P-0.25)°/ (P +0.85) where: S = (1000 / CN) - 10
Pre Post

Potential Abstraction (S) =
Runoff Depth (Q) inches =
Runoff Volume (ac-ft) =

Volume Difference = | ac-ft

|The estimated attenuation volume is the volume difference 0.10 ac-ft |
4223.9 cu.ft.

Stanley Consultants 2



Project Name: I-95 Northlake PDE Study Calculated By: R. Olivier Date:2/22/2017
Project Number 435803-1-22-02 Checked By: Date:

Determine the water surface area for Fly Over Area C4

Project D ipti
roject bescription (Associated with Ramp C).

STEP 1 Identify system type and available Height of volume
Modify existing dry detention pond.
Max stage, A 11.90 [feet (estimated shldr or ground elev)
Bottom stage, B 10.00 |feet (estimated pond bottom elev.)
Freeboard requirment is, C 0.50 feet
Height of available volume is feet (A-B-C)
STEP 2 The total peak storage volume required is
Volumepgai = Treatment Volume + Est. Peak Attenuation Volume
Volumepgak = cu.ft.
STEP 3 Use the formula for a rectangular box to determine the water surface
area of a pond with vertical sides
Volume = Lrect Wrecr H
Assume L/W =2
Lreer = feet
Weeer = feet
STEP 4 Increase these dimensions to account for sloped sides by adding 2 x (0.5 x H x side slope)
to each dimension
Side slope adj for 4 (H) : 1 (V) feet z factor | 4 I
Length at top of slope, Lygp = feet
Width at top of slope, Wigp = feet
STEP 5 The Water Surface at Peak Design Stage
Areawater sURFACE acres

Stanley Consultants 3



Project Name: I-95 Northlake PDE Study Calculated By: R. Olivier Date:2/22/2017
Project Number 435803-1-22-02 Checked By: Date:

Project Description

Determine the R/W area needed for Fly Over Concept Area C4
(Associated with Ramp C).

STEP 1

STEP 2

STEP 3

STEP 4

STEP 5

STEP 6

Stanley Consultants

Determine the maintenance berm width (adjacent to MSE wall, 20-ft typ not required)

Berm Width = | 5 feet

Add the maintenance berms to the water surface dimensions.

Lrop= feet
Wiop= feet
Length Lrop + 2(Berm width) = feet
Width Wrop + 2(Berm width) = feet

Determine Pond Right of Way Requirments

Areapgem Length x Width = acres

Increase the pond area estimate by 10 - 20% to account for assumptions
Percent Inc. | 20%

Areagequired Length x Width x %lInc. = acres

What available area within infield/right of way can be used for stormwater management.

Area ,yailable 2.35|acres

Is Area,iiapie Breater than Area,qquired? |

Add remarks as needed. [Recommend using a freeboard of 0.5 ft for areas located between sound
barrier wall and MSE wall.




Project Name: I-95 Northlake PDE Study Calculated By: R. Olivier Date:2/22/2017
Project Number 435803-1-22-02 Checked By: Date:

Determine treatment volume required for Fly Over Concept Area D1 and D2

Project D ipti
roject bescription (Associated with Ramp D)

STEP 1 Determine the Receiving Water Body C-17 Canal via Northlake system

STEP o Det(?rmine if the Water Body is an Outstanding Not OFW
Florida Water

STEP 3 Determine if the Water Body is Impaired Yes

. . o 1. Required treatment volume is 2.5" x %

STEP 4 Determine Water Quality Criteria . .
Impervious for Wet Detention.

2. Provide 150% of required treatment

volume. (If an OFW)

3. If retention or dry detention used, provide
50% - 75% respectively of the above amount.

STEP 5 Determine Design Project Area

Interchange infields and roadside linear
ponds located between retaining walls and

D ibe Project A .
escribe Froject Area sound barrier walls along 1-95.

Length = ft input area directly
Width = ft input area directly
Area = 6.13|acres  |p1and D2 areas
not treating offsite areas
STEP 6 What is the amount of pervious area 1.58|acres |D1and D2 areas
STEP9 Determine Volume for (2.5") x Imperv Area
STEP 11 Determine Treatment Volume Required
for discharging to an OFW N/A  acre-in
STEP 12 Determine Treatment Volume Required
using a Dry Detention system (75% of Wet) 0.71 acre-ft

Stanley Consultants 1



Project Name: I-95 Northlake PDE Study Calculated By: R. Olivier Date:2/22/2017
Project Number 435803-1-22-02 Checked By: Date:

Determine attenuation volume required for Fly Over Concept Area D1 and D2

Project D ipti
roject bescription (Associated with Ramp D)

STEP 1 Pre-developed Area & Curve Number
Area (ac.) CN
Roadway Pvmt 4.07 98
Pervious * 2.06 74
Offsite Runoff 0.49 74
Proposed Pond Area 0.0 85 Pond is onsite
Total

* Pervious areas determined using Mircostation CAD software.

STEP 2 Post-developed Area and Curve Number
Area (ac.) CN Percent Impervious =
Roadway Pvmt 4.55 98
Pervious * 1.58 74
Offsite Runoff 0.49 74
Proposed Pond Area 0.00 98 Pond is onsite
Total
STEP 3 Calculate the difference in runoff volume between the pre and post conditions

for the 100 year - 24 hour storm using the NRCS equation for runoff.

From the NOAA website the precipitation data for the

100 year - 24 hour volume for |WPB is | 16.2 inches
Q= (P-0.25)°/ (P +0.85) where: S = (1000 / CN) - 10
Pre Post

Potential Abstraction (S) =
Runoff Depth (Q) inches =
Runoff Volume (ac-ft) =

Volume Difference = | ac-ft

|The estimated attenuation volume is the volume difference 0.14 ac-ft |
5883.8 cu.ft.

Stanley Consultants 2



Project Name: I-95 Northlake PDE Study Calculated By: R. Olivier Date:2/22/2017
Project Number 435803-1-22-02 Checked By: Date:

Determine the water surface area for Fly Over Area D1 and D2

Project D ipti
roject bescription (Associated with Ramp D).

STEP 1 Identify system type and available Height of volume
Modify existing dry detention pond.
Max stage, A 13.00 [feet (estimated shldr or ground elev)
Bottom stage, B 11.00 |feet (estimated pond bottom elev.)
Freeboard requirment is, C 0.50 feet
Height of available volume is feet (A-B-C)
STEP 2 The total peak storage volume required is
Volumepgai = Treatment Volume + Est. Peak Attenuation Volume
Volumepgak = cu.ft.
STEP 3 Use the formula for a rectangular box to determine the water surface
area of a pond with vertical sides
Volume = Lrect Weecr H
Assume L/W =2
Lreer = feet
Whiecer = feet
STEP 4 Increase these dimensions to account for sloped sides by adding 2 x (0.5 x H x side slope)
to each dimension
Side slope adj for 4 (H) : 1 (V) feet z factor | 4 I
Length at top of slope, Lygp = feet
Width at top of slope, Wigp = feet
STEP 5 The Water Surface at Peak Design Stage
Areaarer suRFAcE acres
STEP 6 Check low point along gutter with estimated hydraulic gradient slope
What is the SHWT elevation at the pond location? O|feet
What is the distance between pond and gutter low point? Olfeet
What is the estimated hydraulic gradient slope, use 0.05 t0 0.1% 0.1|percent
What is the estimated energy loss in the pipe feet
What is the estimated HGL elevation at the low point feet
|What is the estimated low point elevation at the gutter 0.0|feet
What is location of low point? | At Station
What is the standard hydraulic gradient clearance, use 1 ft. 0.0|feet
What is the estimated hydraulic gradient clearance feet
Is the estimated HGL clearance greater than standard? | Yes, OK |
STEP 7 Add remarks as needed. |HGL check is N/A, since there is no pipe system. |

Stanley Consultants 3



Project Name: I-95 Northlake PDE Study Calculated By: R. Olivier Date:2/22/2017
Project Number 435803-1-22-02 Checked By: Date:

Project Description

Determine the R/W area needed for Fly Over Concept Area D1 and D2
(Associated with Ramp D).

STEP 1

STEP 2

STEP 3

STEP 4

STEP 5

STEP 6

Stanley Consultants

Determine the maintenance berm width (adjacent to MSE wall, 20-ft typ not required)

Berm Width = | 5 feet

Add the maintenance berms to the water surface dimensions.

Lrop= feet
Wiop= feet
Length Lrop + 2(Berm width) = feet
Width Wrop + 2(Berm width) = feet

Determine Pond Right of Way Requirments

Areapgem Length x Width = acres

Increase the pond area estimate by 10 - 20% to account for assumptions
Percent Inc. | 20%

Areagequired Length x Width x %lInc. = acres

What available area within infield/right of way can be used for stormwater management.

Area ,yailable 0.86|acres

Is Area,iiapie Breater than Area,qquired? |

Add remarks as needed. [This is close...consider adding a bit more area for pond that is needed for
Northlake Boulevard.




Project Name: I-95 Northlake PDE Study Calculated By: R. Olivier Date:2/22/2017
Project Number 435803-1-22-02 Checked By: Date:

Determine treatment volume required for Modified Concept

e (B
roject escription (Northlake Boulevard)

STEP 1 Determine the Receiving Water Body C-17

STEP o Det(?rmine if the Water Body is an Outstanding Not OFW
Florida Water

STEP 3 Determine if the Water Body is Impaired Yes

. . o 1. Required treatment volume is 2.5" x %

STEP 4 Determine Water Quality Criteria . .
Impervious for Wet Detention.

2. Provide 150% of required treatment

volume. (If an OFW)

3. If retention or dry detention used, provide
50% - 75% respectively of the above amount.

STEP 5 Determine Design Project Area

Interchange infields and roadside linear
ponds located between retaining walls and

D ibe Project A .
escribe Froject Area sound barrier walls along 1-95.

Length = ft input area directly
Width = ft input area directly
Area = 3.23|acres  |Northlake Blvd
STEP 6 What is the amount of pervious area 3.30|acres |Northlake Blvd
STEP 7 Determine Volume for (1.0") x Project Area
STEP9 Determine Volume for (2.5") x Imperv Area
STEP 10 Which volume is greater 1" or 2.5" amount
STEP 11 Determine Treatment Volume Required
for discharging to an OFW
STEP 12 Determine Treatment Volume Required
using a Dry Detention system (75% of Wet) | 0.20 acre-ft |

8793.675 cu.ft.

Stanley Consultants 1



Project Name: I-95 Northlake PDE Study Calculated By: R. Olivier Date:2/22/2017
Project Number 435803-1-22-02 Checked By: Date:

Determine attenuation volume required for Modified Concept

e (B
roject escription (Northlake Boulevard)

STEP 1 Pre-developed Area & Curve Number
Area (ac.) CN
Roadway Pvmt 16.54 98
Pervious * 1.89 74
Offsite Runoff 0.00 74 Assume offsite runoff is attenuated offsite
Proposed Pond Area 0.0 85 Pond is onsite
Total

* Pervious areas determined using Mircostation CAD software.

STEP 2 Post-developed Area and Curve Number
Area (ac.) CN Percent Impervious =
Roadway Pvmt 22.50 98
Pervious * 2.03 74
Offsite Runoff 0.00 74 Assume offsite runoff is attenuated offsite
Proposed Pond Area 0.00 98 Pond is onsite
Total
STEP 3 Calculate the difference in runoff volume between the pre and post conditions

for the 100 year - 24 hour storm using the NRCS equation for runoff.

From the NOAA website the precipitation data for the

100 year - 24 hour volume for |WPB is | 16.2 inches
Q= (P-0.25)°/ (P +0.85) where: S = (1000 / CN) - 10
Pre Post

Potential Abstraction (S) =
Runoff Depth (Q) inches =
Runoff Volume (ac-ft) =

Volume Difference = | ac-ft

|The estimated attenuation volume is the volume difference 8.08 ac-ft |
351891 cu.ft.

Stanley Consultants 2



Project Name: I-95 Northlake PDE Study Calculated By: R. Olivier Date:2/22/2017
Project Number 435803-1-22-02 Checked By: Date:

Determine the water surface area for Modified Concept

e (B
roject escription (Northlake Boulevard)

STEP 1 Identify system type and available Height of volume
Assume wet detention pond.
Max stage, A 13.00 [feet (estimated shldr or ground elev)
Bottom stage, B 9.00 |[feet (estimated pond bottom elev.)
Freeboard requirment is, C 1.00 feet
Height of available volume is feet (A-B-C)
STEP 2 The total peak storage volume required is
Volumepgai = Treatment Volume + Est. Peak Attenuation Volume
Volumepgak = cu.ft.
STEP 3 Use the formula for a rectangular box to determine the water surface
area of a pond with vertical sides
Volume = Lrect Wrecr H
Assume L/W =2
Lreer = feet
Whiecer = feet
STEP 4 Increase these dimensions to account for sloped sides by adding 2 x (0.5 x H x side slope)
to each dimension
Side slope adj for 4 (H) : 1 (V) feet z factor | 4 I
Length at top of slope, Lygp = feet
Width at top of slope, Wigp = feet
STEP 5 The Water Surface at Peak Design Stage
Areaarer suRFAcE acres
STEP 6 Check low point along gutter with estimated hydraulic gradient slope
What is the SHWT elevation at the pond location? 9|feet
What is the distance between pond and gutter low point? 1,475 |feet
What is the estimated hydraulic gradient slope, use 0.05 t0 0.1% 0.05|percent
What is the estimated energy loss in the pipe feet
What is the estimated HGL elevation at the low point feet
|What is the estimated low point elevation at the gutter 10.2 |feet
What is location of low point? |Along Northlake Blvd at Station 53+00
What is the standard hydraulic gradient clearance, use 1 ft. 1.0/feet
What is the estimated hydraulic gradient clearance feet
Is the estimated HGL clearance greater than standard? | No, Berm pond or raise road |
STEP 7 Add remarks as needed. Design pond berm for offsite pond(s) at least 0.5 ft higher

than exist ground as needed to provide volume required.

Stanley Consultants 3



Project Name: I-95 Northlake PDE Study Calculated By: R. Olivier Date:2/22/2017
Project Number 435803-1-22-02 Checked By: Date:

Determine the R/W area needed for Modified Concept

. D H 1
Project Description (Northlake Boulevard)

STEP 1 Determine the maintenance berm width (adjacent to MSE wall, 20-ft typ not required)
Berm Width = | 20 feet
STEP 2 Add the maintenance berms to the water surface dimensions.
Lrop= feet
Wiop= feet
Length Lrop + 2(Berm width) = feet
Width Wrop + 2(Berm width) = feet
STEP 3 Determine Pond Right of Way Requirments _
Areapgem Length x Width = acres
STEP 4 Increase the pond area estimate by 10 - 20% to account for assumptions
Percent Inc. | 20%
Areagequired Length x Width x %lInc. = acres
STEP 5 What available area within infield/right of way can be used for stormwater management.

Area ,yailable O|acres

Is Area,iiapie Breater than Area,qquired? |

STEP 6 Add remarks as needed. |[Need 4.4 acre pond. Freeboard requirement is 1.0 ft.

Stanley Consultants 4



HY-8 Culvert Analysis Report

Project Notes

Project Units: U.S. Customary Units
Outlet Control Option: Profiles
Exit Loss Option: Standard Method

Crossing Notes: Earman River Canal



Table 1 - Summary of Culvert Flows at Crossing: Earman River Canal (Existing)

5.88 ft

Headwater Elevation | Total Discharge (cfs) | Earman River (triple | Roadway Discharge Iterations
(ft) 10' x 12") Discharge (cfs)
(cfs)

3.64 0.00 0.00 0.00 1
4.09 64.50 64.50 0.00 1
4.32 129.00 129.00 0.00 1
4.53 193.50 193.50 0.00 1
4.73 258.00 258.00 0.00 1
4.93 322.50 322.50 0.00 1
5.13 387.00 387.00 0.00 1
5.33 451.50 451.50 0.00 1
5.53 516.00 516.00 0.00 1
5.73 580.50 580.50 0.00 1
5.88 x~ 629.64 629.64 0.00 1
15.00 \ 3862.74 3862.74 0.00 Overtopping

Existing

HW Elev.



5177
Callout
Existing 
HW Elev.
5.88 ft


Rating Curve Plot for Crossing: Earman River Canal (Existing)

Total Rating Curve

Crossing: Earman River Canal (Existing)
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Culvert Notes: Earman River (triple 10" x 12')



Table 2 - Culvert Summary Table: Earman River (triple 10' x 12")

Total Culvert Headwater |Inlet Control Outlet Flow Normal Critical Outlet Depth | Tailwater Outlet Tailwater
Discharge | Discharge [Elevation (ft)] Depth (ft) Control Type Depth (ft) Depth (ft) (ft) Depth (ft) Velocity Velocity
(cfs) (cfs) Depth (ft) (ft/s) (ft/s)
0.00 0.00 3.64 0.000 2.540 0-NF 0.000 0.000 0.000 0.000 0.000 0.000
64.50 64.50 4.09 1.208 2.994 3-M2t 4712 0.525 2.980 0.439 0.721 7.464
129.00 129.00 4.32 1.554 3.223 3-M2t 8.036 0.833 3.171 0.630 1.356 9.660
193.50 193.50 4.53 1.900 3.432 3-M2t 12.000 1.091 3.323 0.782 1.941 11.194
258.00 258.00 4.73 2.276 3.634 3-M2t 12.000 1.322 3.455 0.914 2.489 12.405
322.50 322.50 4.93 2.652 3.833 3-M2t 12.000 1.534 3.574 1.033 3.008 13.417
387.00 387.00 5.13 2.996 4.031 3-M2t 12.000 1.733 3.682 1.141 3.503 14.294
451.50 451.50 5.33 3.317 4.230 3-M2t 12.000 1.920 3.783 1.242 3.978 15.071
516.00 516.00 5.53 3.617 4.429 3-M2t 12.000 2.099 3.877 1.336 4.436 15.771
580.50 580.50 5.73 3.902 4.629 3-M2t 12.000 2.270 3.967 1.426 4.878 16.409
629.64 629.64 5.88 4.111 4.776 3-M2t 12.000 2.397 4.032 1.491 5.206 16.861




Inlet Elevation (invert): 1.10 ft, Outlet Elevation (invert): 1.10 ft

Culvert Length: 241.38 ft, Culvert Slope: 0.0000




Culvert Performance Curve Plot: Earman River (triple 10' x 12")

Performance Curve
Culvert: Earman River (triple 10' x 12)

Inlet Control Elev Qutlet Control Elev

Headwater Elevation (ft)
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Water Surface Profile Plot for Culvert: Earman River (triple 10" x 12")

—
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Crossing - Earman River Canal (Existing), Design Discharge - 629.6 cfs
Culvert - Earman River (triple 10" x 12"), Culvert Discharge - 629.6 cfs

-200 -150 -100 a0 0 50 100
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Site Data - Earman River (triple 10" x 12')

Site Data Option: Culvert Invert Data
Inlet Station: -123.38 ft

Inlet Elevation: 1.10 ft

Outlet Station: 118.00 ft

Outlet Elevation: 1.10 ft

Number of Barrels: 3

Culvert Data Summary - Earman River (triple 10' x 12"

Barrel Shape: Concrete Box

Barrel Span: 10.00 ft

Barrel Rise: 12.00 ft

Barrel Material: Concrete

Embedment: 0.00 in

Barrel Manning's n: 0.0120

Inlet Type: Conventional

Inlet Edge Condition: Square Edge (90°) Headwall
Inlet Depression: NONE

130



Table 3 - Downstream Channel Rating Curve (Crossing: Earman River Canal

Flow (cfs) Water Surface Depth (ft) Velocity (ft/s) Shear (psf) Froude Number
Elev (ft)

0.00 3.64 0.00 0.00 0.00 0.00
64.50 4.08 0.44 7.46 0.27 2.20
129.00 4.27 0.63 9.66 0.39 2.34
193.50 4.42 0.78 11.19 0.49 2.43
258.00 4.55 0.91 12.40 0.57 2.49
322.50 4.67 1.03 13.42 0.64 2.54
387.00 4.78 1.14 14.29 0.71 2.58
451.50 4.88 1.24 15.07 0.77 2.61
516.00 4.98 1.34 15.77 0.83 2.64
580.50 5.07 1.43 16.41 0.89 2.67
629.64 5.13 1.49 16.86 0.93 2.68




Tailwater Channel Data - Earman River Canal (Existing)

Tailwater Channel Option: Irregular Channel



Tailwater Rating Curve Plot for Crossing: Earman River Canal (Existing)

Downstream Channel Rating Curve
5.2

- - n
(o) co (=]
| | |

-
o
|

Water Surface Elevation (ft)

0 100 200 300 400 200 600
Discharge (cfs)

Roadway Data for Crossing: Earman River Canal (Existing)
Roadway Profile Shape: Constant Roadway Elevation
Crest Length: 100.00 ft
Crest Elevation: 15.00 ft
Roadway Surface: Paved
Roadway Top Width: 192.00 ft

Crossing Notes: Earman River Canal (Proposed)



Table 4 - Summary of Culvert Flows at Crossing: Earman River Canal (Proposed)

5.89 ft

Headwater Elevation | Total Discharge (cfs) | Earman River (triple | Roadway Discharge Iterations
(ft) 10' x 12") Discharge (cfs)
(cfs)

3.64 0.00 0.00 0.00 1
4.09 64.50 64.50 0.00 1
4.33 129.00 129.00 0.00 1
4.53 193.50 193.50 0.00 1
4.74 258.00 258.00 0.00 1
4.94 322.50 322.50 0.00 1
5.14 387.00 387.00 0.00 1
5.34 451.50 451.50 0.00 1
5.54 516.00 516.00 0.00 1
5.74 580.50 580.50 0.00 1
5.89 629.64 629.64 0.00 1
15.00& 3850.88 3850.88 0.00 Overtopping

Proposed

HW Elev.
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Rating Curve Plot for Crossing: Earman River Canal (Proposed)

Total Rating Curve
Crossing: Earman River Canal (Proposed)
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Culvert Notes: Earman River (triple 10" x 12')



Table 5 - Culvert Summary Table: Earman River (triple 10' x 12")

Total Culvert Headwater |Inlet Control Outlet Flow Normal Critical Outlet Depth | Tailwater Outlet Tailwater
Discharge | Discharge [Elevation (ft)] Depth (ft) Control Type Depth (ft) Depth (ft) (ft) Depth (ft) Velocity Velocity
(cfs) (cfs) Depth (ft) (ft/s) (ft/s)
0.00 0.00 3.64 0.000 2.540 0-NF 0.000 0.000 0.000 0.000 0.000 0.000
64.50 64.50 4.09 1.208 2.994 3-M2t 4.902 0.525 2.980 0.439 0.721 7.464
129.00 129.00 4.33 1.554 3.225 3-M2t 8.386 0.833 3.171 0.630 1.356 9.660
193.50 193.50 4.53 1.900 3.435 3-M2t 12.000 1.091 3.323 0.782 1.941 11.194
258.00 258.00 4.74 2.276 3.637 3-M2t 12.000 1.322 3.455 0.914 2.489 12.405
322.50 322.50 4.94 2.652 3.839 3-M2t 12.000 1.534 3.574 1.033 3.008 13.417
387.00 387.00 5.14 2.996 4.038 3-M2t 12.000 1.733 3.682 1.141 3.503 14.294
451.50 451.50 5.34 3.317 4.239 3-M2t 12.000 1.920 3.783 1.242 3.978 15.071
516.00 516.00 5.54 3.617 4.439 3-M2t 12.000 2.099 3.877 1.336 4.436 15.771
580.50 580.50 5.74 3.902 4.640 3-M2t 12.000 2.270 3.967 1.426 4.878 16.409
629.64 629.64 5.89 4.111 4.794 3-M2t 12.000 2.397 4.032 1.491 5.206 16.861




Inlet Elevation (invert): 1.10 ft, Outlet Elevation (invert): 1.10 ft

Culvert Length: 268.38 ft, Culvert Slope: 0.0000




Culvert Performance Curve Plot: Earman River (triple 10' x 12")

Performance Curve
Culvert: Earman River (triple 10' x 12)

Inlet Control Elev Qutlet Control Elev
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Water Surface Profile Plot for Culvert: Earman River (triple 10" x 12")
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Crossing - Earman River Canal (Proposed), Design Discharge - 629.6 cfs
Culvert - Earman River (triple 10" x 12"), Culvert Discharge - 629.6 cfs
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Site Data - Earman River (triple 10" x 12')

Site Data Option: Culvert Invert Data
Inlet Station: -136.88 ft

Inlet Elevation: 1.10 ft

Outlet Station: 131.50 ft

Outlet Elevation: 1.10 ft

Number of Barrels: 3

Culvert Data Summary - Earman River (triple 10' x 12"

Barrel Shape: Concrete Box

Barrel Span: 10.00 ft

Barrel Rise: 12.00 ft

Barrel Material: Concrete

Embedment: 0.00 in

Barrel Manning's n: 0.0120

Inlet Type: Conventional

Inlet Edge Condition: Square Edge (90°) Headwall
Inlet Depression: NONE

150 200



Table 6 - Downstream Channel Rating Curve (Crossing: Earman River Canal

Flow (cfs) Water Surface Depth (ft) Velocity (ft/s) Shear (psf) Froude Number
Elev (ft)

0.00 3.64 0.00 0.00 0.00 0.00
64.50 4.08 0.44 7.46 0.27 2.20
129.00 4.27 0.63 9.66 0.39 2.34
193.50 4.42 0.78 11.19 0.49 2.43
258.00 4.55 0.91 12.40 0.57 2.49
322.50 4.67 1.03 13.42 0.64 2.54
387.00 4.78 1.14 14.29 0.71 2.58
451.50 4.88 1.24 15.07 0.77 2.61
516.00 4.98 1.34 15.77 0.83 2.64
580.50 5.07 1.43 16.41 0.89 2.67
629.64 5.13 1.49 16.86 0.93 2.68




Tailwater Channel Data - Earman River Canal (Proposed)

Tailwater Channel Option: Irregular Channel



Tailwater Rating Curve Plot for Crossing: Earman River Canal (Proposed)

Downstream Channel Rating Curve
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Roadway Data for Crossing: Earman River Canal (Proposed)
Roadway Profile Shape: Constant Roadway Elevation
Crest Length: 100.00 ft
Crest Elevation: 15.00 ft
Roadway Surface: Paved
Roadway Top Width: 192.00 ft
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Conceptual Drainage / Pond Siting Report FM: 435803-1-22-02

Appendix E

Soil Maps

FDOT _9/I- _
) SR-9/1-95 at Northlake Boulevard Interchange PD&E Study E-1



Soil Map—Palm Beach County Area, Florida
(I-95 at Northlake Blvd.)
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Soil Map—Palm Beach County Area, Florida

(I-95 at Northlake Blvd.)
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MAP INFORMATION

The soil surveys that comprise your AOI were mapped at
1:20,000.

Please rely on the bar scale on each map sheet for map
measurements.

Source of Map: Natural Resources Conservation Service
Web Soil Survey URL:
Coordinate System: Web Mercator (EPSG:3857)

Maps from the Web Soil Survey are based on the Web Mercator
projection, which preserves direction and shape but distorts
distance and area. A projection that preserves area, such as the
Albers equal-area conic projection, should be used if more
accurate calculations of distance or area are required.

This product is generated from the USDA-NRCS certified data as
of the version date(s) listed below.

Soil Survey Area:
Survey Area Data:

Palm Beach County Area, Florida
Version 12, Sep 14, 2016

Soil map units are labeled (as space allows) for map scales
1:50,000 or larger.

Date(s) aerial images were photographed: Nov 13, 2014—Dec

11, 2014

The orthophoto or other base map on which the soil lines were
compiled and digitized probably differs from the background
imagery displayed on these maps. As a result, some minor
shifting of map unit boundaries may be evident.

USDA  Natural Resources
=== Conservation Service

Web Soil Survey
National Cooperative Soil Survey

2/22/2017
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Soil Map—Palm Beach County Area, Florida

1-95 at Northlake Blvd.

Map Unit Legend

Palm Beach County Area, Florida (FL611)
Map Unit Symbol Map Unit Name Acres in AOI Percent of AOI

2 Anclote fine sand 3.6 0.4%

4 Arents-Urban land complex, 0 113.8 11.7%
to 5 percent slopes

6 Basinger fine sand, 0 to 2 156.1 16.1%
percent slopes

7 Basinger-Urban land complex 15.3 1.6%

8 Basinger and Myakka sands, 35.7 3.7%
depressional

12 Chobee fine sandy loam 0.4 0.0%

18 Immokalee fine sand, 0 to 2 338.1 34.8%
percent slopes

21 Myakka fine sand, 0 to 2 74.6 7.7%
percent slopes

22 Myakka-Urban land complex 220.6 22.7%

39 Sanibel muck 0.9 0.1%

47 Udorthents, 2 to 35 percent 21 0.2%
slopes

99 Water 1.2 1.2%

Totals for Area of Interest 972.4 100.0%

USDA  Natural Resources Web Soil Survey 2/22/2017
A1)

Conservation Service

National Cooperative Soil Survey

Page 3 of 3



Preliminary Engineering Report (PER) FM: 435803-1-22-02

Appendix F

FIRM Maps
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Preliminary Engineering Report (PER) FM: 435803-1-22-02

Appendix G

Correspondence Permits Excerpts
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FDOT Interagency Meeting Minutes —January 2017
South Florida Water Management District
E Sciences Project Number 2-0887-001

Meeting 2 started at 9:20 AM: 435803-1-22-02

January 19, 2017
Page 3 of 5

Attendees:

Name Organization Email Address
Carlos de Rojas SFWMD cderojas@sfwmd.gov
Caroline Hanes SFWMD chanes@sfwmd.gov

Renaud Olivier

Stanley Consultants

OlivierRenaud@stanleygroup.com

Courtney Arena

Stanley Consultants

ArenaCourtney@stanleygroup.com

Linda Ferreira

Stanley Consultants

FerreiraLinda@stanleygroup.com

Jamie Wilson

Stanley Consultants

WilsonJamie@stanleygroup.com

Bill Evans

Stanley Consultants

EvansBill@stanleygroup.com

Scott Thurman FDOT Design Scott. Thurman@dot.state.fl.us
Roberto Betancourt FDOT Drainage Roberto.Betancourt@dot.state.fl.us
Fernando Ascanio FDOT PLEMO Fernando.Ascanio@dot.state.fl.us

Hui Shi

FDOT Drainage

Hui.Shi@dot.state.fl.us

Justin Freedman

E Sciences, Incorporated

jfreedman@esciencesinc.com

District: Four

FPID/FM Number: 435803-1-22-02

FDOT Project Manager: Scott Thurman

Consultant/Company Name: Stanley Consultants, Inc.

SR/Local Name: SR-9/I-95

Project Limits: SR-9/I-95 at Northlake Boulevard interchange in Palm Beach County. 1-95 limits
extend 1/2 mile north and 1/2 mile south of Northlake Boulevard. The project also includes
improvements along Northlake Boulevard between Military Trail and Sunset Drive.

General Scope: PD&E Study. Develop alternatives to improve overall traffic operations at the
existing interchange.

Requested Attendees: SFWMD Environmental Resources and Surface Water Management staff,
USACE staff.

e Bill Evans provided a verbal project overview and provided meeting attendees with a hard
copy map of the project’s likely preferred alternative:
o The PD&E Project involves examination of three build alternatives for interchange
improvement (to meet traffic needs in 2040).
= Alternative 1 —current conventional interchange with ramp improvements.
= Alternative 2 — diverging diamond interchange (DDI), depicted on hand out
(see attached figure).
= Alternative 3 — dual lane fly over (east bound to northbound movement over
1-95, and westbound to southbound over 1-95).
o All alternatives add lane along Northlake Boulevard in east-west direction to make
eight lanes between Military Trail and Sunset Drive.
o Project team currently leaning towards Alternative 2.
o Estimated schedule:
= PD&E documents to be prepared over next couple months.
= Public hearing — September/October 2017.
= Complete project in December.



FDOT Interagency Meeting Minutes —January 2017 January 19, 2017
South Florida Water Management District Page 4 of 5
E Sciences Project Number 2-0887-001

e Courtney Arena discussed project environmental issues:

O
O

The intersection is generally urbanized.

The project is within USFWS Consultation Area for scrub jay, but no habitat for this
species is present.

The project is within a wood stork Core Foraging Area (CFA), though no foraging
habitat is present for this species within the project limits.

Minor impacts to a canal (extension of C-17 Canal) are anticipated in association
with culvert extension for road widening (would be “other surface water” impacts).
Courtney added that this section of the canal is actively maintained, and that no
protected resources were observed.

Cypress trees are present along the canal bank (see attached photos). However,
one design alternative may require acquisition of a portion of a pond adjacent to the
canal — this alternative may result in cypress tree impacts. Caroline Hanes
commented that the cypress trees appear to have been planted, and impacts to the
trees would not be considered wetland impacts.

o Carlos de Rojas added that if the canal is part of SFWMD ROW, then the project team will
need to coordinate with SFWMD ROW staff.

e Mr. Olivier stated that costs associated with partial acquisition of the pond will be included
in FDOT’s overall “Cost(s) to Cure” calculations.

e Mr. Olivier provided additional project description details:

O

Northlake Boulevard is a six-lane divide urban section at present, and is proposed to
be widened to eight lanes.

Northlake Boulevard is a north-south dividing line for drainage.

The 1-95 bridge over Northlake Boulevard will need to be reconstructed.

Alternatives 1 and 3 may require acquisition of a parcel off the northwest corner of
the intersection. Ms. Arena added that this parcel appears to consist of disturbed
uplands (i.e. Brazilian pepper).

Preferred Alternative 2 provides more pervious area than other alternatives.

The proposed ramps will be triple-lefts and triple-rights (for all design alternatives).
There is an existing ERP along 1-95. Water quality is currently being provided in dry
detention areas within the interchange infields and [-95 mainline roadside
swales. In addition there is exfiltration trench in the median which provides water
quality. The proposed water quality approach is to provide treatment volume that is
being provided today +2.5 inches over the additional impervious areas.

There is an existing ERP that covers Northlake Blvd. from Sunrise Drive to
Sandtree Drive. Water quality is currently being provided in approximately 1200 feet
of exfiltration trench. The proposed water quality approach for Northlake Blvd. is to
provide treatment volume based on the greater of one inch over the project area or
2.5 inches over the impervious area.

The project discharge point is the C-17 Canal. It is not an OFW. However it is a
water body identified on the statewide comprehensive verified list and currently
impaired for nutrients.

Post development peak stages proposed to be below pre-development peak stages.



FDOT Interagency Meeting Minutes —January 2017 January 19, 2017
South Florida Water Management District Page 5 of 5
E Sciences Project Number 2-0887-001

e Mr. Olivier stated that purpose of PD&E study is to identify agency concerns and provide
cost effective design that addresses all concerns. Mr. Olivier added that the purpose of
drainage report is to identify the potential need for off-site ponds (i.e. outside ROW).

e Mr. de Rojas stated that drainage design should accommodate either 2.5 inches of rainfall
over all impervious areas or one inch of rainfall over the entire project area (pervious and
impervious surfaces), whichever volume is greater.

e Mr. de Rojas stated that since the C-17 Canal is listed as “impaired for nutrients”, a pre vs
post pollutant loading analysis will be required, and an additional 50% treatment may be
also be required.

Meeting 2 ended at 9:50 AM.



SR 9/1-95 at Northlake Boulevard

FM 435803-1-22-02

| fostaze BETAvepnn” | Hlos MAmdbE LoBEr D, LEI Aot ® doT, SATE ,!=L 54
| i Shi EpeT Dhaizapt i Shi @ dot. upo-Bf
Mo OLMIER  |STaNied Cewsicrarts | elivisrcenaud @ stonle) gmsp. cam
ph(fhn.ﬂ,bl Aroas S-lam.Lo,q Consuftods |arenn CaN+M44 € &Pah—le»la\wv.? con
[ Linda Forciva
TJamig WiLSoN Stmti?_ Consultanis M’ @ Staniegotoup col
Bl __Emns « ! “ | Evenspil @ Svmwloy/&boef. AarA_
eoff Topwentasd EPOT”_pES/ o) Tpuera) @ led
M‘ defojos SEeJrD c/e/a;u P sfim 700/
Ca — bl ey SEWWATD ﬁ_gj_@ St m 4. G2V
ﬁ/——&@w% '31 e (Reseencania o com




SouTH FLORIDA WATER MANAGEMENT DISTRICT

3301 Gun Club Road, West Palm Beach, Flurida 33406 « (561) 686-830(r » FL WATS 1-800-432-2045 « TDD (561) 697-2574
Muailing Address: PO. Box 24680, West Pulm Beach. FL 33416-4680 » www.sfwmid.goy

CON 24-06

Enviranmenial Resource Regulation
Application No.: 021010-8

December 11, 2002

FLORIDA DEPARTMENT OF TRANSPORTATION
3400 W COMMERCIAL BLVD .
FORT LAUDERDALE, FL 33309

Dear Permittes:

SUBSECT: PEAMIT NO.: 50-03527-S
Project : SRY (1-95) WIDENING NORTH O BLUE HERON BOULEVARD TO PGA
Location: Palm Beach County, S12/T425/R42E
_S17/T42S/R43E

District staff has reviewed the information submitted October 10, 2002, for revisions to the relaining wails
along the outside of the 1-95 roadway corridor, modification of the profiles of Ramps A, B, and C, and the
installation of exfiltration trench along Ramps A and B as shown on the plans signed and sealed by Juan C.
Garcia, P.E. of URS Corpoiation on Novemnber 9, 2002, These plans are Incorparated by refarence and are
included in the permit file.

Based on that informatlon, District stalf has determined that the proposed aclivilies are in compliance with
the original surface water management Permit and appropriate provisions of FAC Rule 40E-4.331(2)(b).
Therefore, thesa changes have been recorded in our files.

Please understand tha! your permit remains subject to ihe Standard Limiting Conditions and all other
Special Conditions not modified and as originally issued.

Should you have any.questions concerning this matter, please contact this office.

Sr Bupy-Engineer
Palm Beach Sarvice Center

HChe

GOVERNING Boarp ) EXECUTIVE O FFICE &

Trudi K. Williams, PE., Chair Michael Collins Patrick J. Glesson, Ph.D.P.G. Henry Dean, Executive Directoge
Lennart E, Lindahl, FE., Vice-Chair Hugh M. English Nicalds ). Gutiérrez, Jr.,, Esq. A

Pamela Brooks-Thomas Gerurdo B, Ferndndez Harkley R. Tharion @l
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" WATER QUALITY SUMMARY (AS ORIGINALLY DESIGNED)
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South Florida Water Management District
3301 Gun Club Road, West Palm Beach, Florida 33406 = {407} 686-8800 » FLWATS 1-800-432-20435

CON 24-06

Reguiation Department

Application Mo.: $50320-7 FINAL APPROVED
September 15, 1935 SEP 15 1995
Florida Department of Transportation

3400 West Commercial Boulevard WPB

Ft tauderdale, FL 33309

Dear fPermittee:

SUBJECT: Notice of Inient to Construct Works
ganeral Permit and
Storewater Pischarge Certification Mo.: 50-03527-S
Permittea: FLORIDA DEPARTMENT OF TRANSPORTATION
Project: 1-95 AUXILIARY LANES FROM BLUE HERON BLVD TO NORTHLAKE BLVD

Location: PALM BEACH COUNTY, S519,30,24,25/T425/R43,42E

This 1etter is to notify you-nf the District’s agency action concerning your
Notice of Intent to Construct Works. This action is taken pursuant to Rule
40E-1.606 and Chapter 40E-40, Florida Administrative Code.

Based on the information provided, District rules have been adhered to and a
General Permit and Stormwater Discharge Certification is in effect for this
project subject to:

1. Not receiving a filed request for a Chapter 120, Florida Statutes,
administrative hearing,

2. the attached 19 Stan/~.rd Limiting Conditions,
3. 6 Special Conditions, and

4. 29 Exhibit(s).

Should you object to these Conditions, please refer to the attached "Notice of
Rights® which addresses the procedures to be followed if you desire a public
hearing or other review of the proposed agency action. Please contact this
office if you have any questions concerning this matter. If we do not hear from
you in accordance with the "Notice of Rights", we will assume that you concur
with tha Districi’s action.

-

Goterning Boord:

Valerie Boyd. Chairman . William Hammond Eugene K. Peris Szmuc] E. Poole 111, Executive Director
Frank Williamson, Jr., Vice Chairman Betsy Krant Nathaniel P. Reed Michacl Slayton, Deputy Executive Director
William E. Grzham Richard A. Machek Miriam Singer
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FLORIDA DEPARTMENT OF TRANSPORTATION
Subject: Notice of Intent to Construct Morks
September 15, 1995

Page 2

- 1
- . ——— i e Bt o, .

CERTIFICATE OF SERVICE

1 HEREBY CERTIFY that a "Notice of Rights" has been mailed to the addresses
{and the persons Tisted in the attached distribution 1ist) no later than 5:00
p.m. this 15th day of September, 1995, in accordance with Section 120.60(3},

Fiorida Statutes. .;
Sincerely, if
Kenneth S. Todd, Jr., P.E. L
Supv Prof - Civil Engineer .
West Palm Beach Service Center 3
KT/1a/1d
CERTIFIED MAIL NO. Z 028 127 804
Enclosures .
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XILIARY LANES FROM BLUE HERON BLVD TO NORTHLAKE BLVD

PERMIT SUMMARY SHEET

1-95 AU

AFPLICATION NUMBER: 950320-7
LOCATION: PALM BEACH COUNTY, $18,30,24,25/T425/R43,

OWNER: FLORIDA DEPARTMENT OF TRANSPORTATION

ENGINEER: FLORIDA DEPARTMENT OF TRANSPORTATION
72.7 ACRES  DRAINAGE AREA: 72.7 ACRES

42€

PROJECT AREA:
PROJECT USE: HIGHWAY

FACILITIES:
oject consists of improv

P T IR

ements to Interstate 95

1. EXISTING: This propesed pr
etween Blue Heron and Northlake Boulevards in Palm

(State Road 9) b

geach County (refer to Exhibit Ho. 1).

system to provide attenuaticn or wa

Presently, §-95 from Blue

Heron to Northlake has no formal surface water management (swm)
ter quality treatment.

to roadside and median

Runoff

From the existing right-of-way sheetflows
h County Improvement District’s

swales and to Northern Paim Beac

this section of 1-95 is directed to

. (NPECID) EPB-6, EPB-6A and EPB-7 Canals. Ultimately, runoff from
the Intracoastal Waterway via
of Basinger fine send and

the C-17 Canal. Soils comsist primarily
Immokalee sand with an average permeability of 5.0 ft/day {boring
ble was estimated to be at

data in file). The wet season water tal
elevation 10.0° NGYD.

2. PROPDSED: Prcposed is a General Pa
a swm system to serve pr
Improvements proposed in
mitling, resurfacing and drainage
divided into ten drainage basins for the purposes

(refer to Exhibit Mos. 2 thru 5).

Basin E-1 is 6.B9 acves fn size {2.13 acres

at Station 17
swales will be
adjacent basin (Basin E-2}
treatment will be provided

utilized to direct runoff from

&5 + 00 and ends at Station 1765 + 00 Rt.
this basin to the

where the required water guality
prior to gravity discharge off-site.

Basin E-2 s 10.0 acres in size (6.19 acres impervious}
1794 + 00 Rt.

rmit for the Construction and Operation of
nqosed jmprovements to Interstate 95.
clude: auxiliary lanes, paved shoulders,
mprovements. The project was
of swm design

impervious) and begin%
Existing

and begins
$torage and

at Station 1765 + 00 and ends at Station
as well as Basin E-I, will

water quality treatment for this basin,

distharge off-site. The control struc
(Structure 5-22 shown on Exhibit Nos. 10 & 16) is proposed to
d weir with a crest at elevation

consist of 1-6.0" wide sharp creste

Exhibit ARA

be provided within a 0.94 acre dry detention area prior to gravity
ture for this basin

: . :




BLYD TO NORTHLAKE BLVD

o 1-05 AUXILIARY LANES FROM BLUE HERON

PERMIT SUMMARY SHEET

12,5 NGYD and a 20 degree ¥-Notch bleeder with an invert at

elevation 11.0° NGYD. Runoff is directed inte NPBMCD's system on

the west side of 1-95 via an existing 10° by 8' box culvert, which o .

is proposed to be extened to account for the Ultimate Design : J
|

Section.

Basin E-3 is 8.26 acres in size

at Station 1794 + 02 and ends at Staticn 1818 + GO Rt.
$31 be provided within a

water quality treatment for this basin wi

0.76 acre dry detention prior to gravity discharge off-site. The :
centrol structure {Structure 5-32 shown on Exhibit Nos. 12 & 16) FE ’
for this basin is proposed to consist of 1-5.0° wide sharp crested : o

weir with a crest at elevation 12.5° NGVD and 2 20 degree ¥-Notch

bleeder with an invert at elevation 11,0 NGVD, Runoff is directed

into NPECID's system on the west side of I-95 via an existing 9* by
&* box culvert, which is proposed to be extended to account for the

Ultimate Design Section.

{4.25 acres_impervious) and begins
Storage and

L Basin F-4 is B.49 acres in size (4.35 acres_impervious) and begins !
: at Station 1818 + 00 and ends at Station 1836 + 00 Rt. In additjon
: - this basin serves Ramp A (Station 1836 + 00 to Station 1846 + 00}, i
which is proposed to be widened and reconstructed. Storage and
water quality treatment for this basin will be provided within a
0.46 acre dry deten:ion area prior to gravity discharge off-site.
The control structure serving this basin (Structure 5-34 shown on
Exhibit Nos. 12 & 16) is proposed to consist of 1-5.0" wide sharp
crosted welr with a crest at elevation 32.5' NGYD and a 20 degree
V¥ Motch bleeder with an invert at elevation 11.0° NG¥D. Runoff is
divected into NPBCID's system on the west ¢ide of 1-95 via the same

box culvert serving Basin E-3.

i Basin E-5 is 2.98 acres in size (1.07 acres impervious} and begins
i at Station 1841 + 00 and ends at Station 1846 + 00 Rt. Storage and

water quality treatment for this basin is provided in the adjacent
basin {Basin £-4) prior to gravity discharge off-site.

. Basin H-1 1s 6.98 acres in size (2.39 acres tmpervious) and begins
: . at Station 1755 + 00 and ends at Station 1766 + 00 Lt. Storage and o
ided within the o

water quality treatment for this basin will be prov

adjacent basin (Basin W-2} prior to gravity discharge off-site.
Basin W-1 includes Ramp C (refer to Exhibit No. 8), which is
proposed for widening and reconstructien.

Basin W-2 is 10.2 acres fn size {6.91 acres impervious) and begins
at Station 1765 + 00 and ends at Station 1794 + 50 Lt. Sﬁorage and
n W-1, is

! water quality treatment for this basin, as well as Basi
provided within a 0.88 acre dry detention area prior to gravity

discharge off-site. The control structure serving this basin

{Structtre 5-19 shown on Exhibit Nos. 10 & 16) is proposed to

Exhibit 388
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1-95 AUXILIARY fANES FROM BLUL MERON BLVD TO MORTHLAKE BLVD

PERMIT SUMMARY SHEET

consist of 1-6.0" wide sharp crested weir with a crest at elevation
12.5° NGVD and a 20 degree V-Hotch bleeder with an invert at
elevation 11.07 NGVO discharging to NPBWCD's system.

Basin W-3 is 9.25 acres in size ([5.34 acres impervious} and begins
at Station 1794 + 50 apd erds at Station 1818 + 50 Lt. Storage and
water guality treatment for this basin is provided within a 0.79
rcre dry detention area prior to gravity discharge off-site. The
control structure serving this basin (Structure S$-27 shown on
Exhibit Hos. 12 & 16} is proposed to consist of 1-5.0° wide sharp
crested weir with a crest at elevation 12.5° NGVD and 2 20 degree
V-Noich bieeder with an fnvert at elevation 11.0° NGUD discharging
to NPECID's system.

Basip W-4 is 8.32 acres in size (4.6 acres impervious) and begins
at Station 1818 + 50 and ends at Station 1836 + 00 Lt. In
addition, this basin secves Ramp D (Statton 1836 + 00 to Station
146 + 00 Lt). Storage and water quality treatment for this basia
is proposed to be provided within a G¢.59 acre dry detention area
prior to gravity discharge off-site. The centrel structure serving
this basin (Structure 5-29 shown on Exhibit Nes. 12 & 16) is
proposed to consist of 1-5.0" wide sharp crested weir with a cresi
at elevation 12.5° NGVD and a 20 degree V-Notch bleeder with an
tnvert at elevation 11.0" NGYD discharging to NPBCID’s system.

Basin W-5 ic 2.41 acres in size (1.19 acres {mperviocus) and begins
at Station 1841 + 00 and ends at Station 1846 + 00 Lt. Storage and
waler quality treatment for this basin i{s provided within the
adjacent basin (Basin W-4) prier to gravity discharge off-site.

The applicz.t has provided the necessary calculatlons taking into
account the Ultimate Design Section (refer to Exhibit No. 6).
Hence, drainage improvements will be constructed for the Ultimate
Section with this application. In the fuiure, when Constructicn
and Operation is reguested for the Ultimate facilities, the
drainage improvements will already be in place. "

PROJECT LEVEL:

DRAIMAGE BASIK: £-17

RkCE]V]NE BODY: €-17 ¥IA NPRCID SYSVEM
BASIN DESIGH FREQUENCY: 25 YR-3 DAY STORM

exhibit dic
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1-95 AUXILIARY LANES FROM BLUE HEKON BLVD TO NORTHLAKE BLYD
PERMIT SUMMARY SHEET

WATER QUALITY:

Water quality treatment in excess
impervious area will be provided
The water quality for Basins E-1, E
as described in the PROPOSED section

discharge off-site.

provided in

adjacent basins,

of 2.5 inches

gravity discharge off-site.

within dry detention areas p

times the percentage of

-5,

rior to gravity
W-1 and W-5 will be

, prior to

Yol Vol
Req’d. Prov'd

Basin Method R (ac-ft) (ac-1t)
BASIN E-2 9% acres DRY DETENTION 1.00 .
BASIN E-3 "76 acres DRY DETENTION .80 1.57
BASIN E-4 .46 acres DRY DETENTION .68 .84
BASIN W-2 "88 acres DRY DETENTION 1.10 1.80
BASIN W-3 .79 acres DRY DETENTION .54 1.64
BASIN W-4 "59 acres DRY DETENTION .72 1.21
DISCHARGE RATE:
The applicant has provided the necessary 1nfurmationfca1cu1ations to

demonstrate

that the water qual ity treatment wi
‘what 1s required by pistrict criteria. ‘

11 be provided in excess of

, the Timited

of-way available along this corridor and the peed to protect the

resulted in a minor increase in the design
davelopment condition.

basins for storaZe and water quality treatment.

Basins E-1, E-5, W-1 an

amount of right-
road subgrade
discharge rate from the pre-
d #-5 discharge int
The discharge rat

basins {shown below) were estimated utilizing hydrographs for pre-development
and pust-deve1upment conditions.

Allow Design  bestgn

Disch Method of Disch Stage
Basin {cfs)  Determination (cfs) _ (ft, NGVD)
BASIN E-1 15 PRE VS. POST 17 n/a
BASIN E-2 25 PRE ¥S. POST 20 13.4
BASIN E-3 20 PRE VS. POSIT 17 13.4
BASIN E-4 20 PRE VS. POST 25 13.7
BASINW E-5 7 PRE VS. POST 7 n/a
BASIN W-1 15 PRE V5. POST 17 n/a
BASIN W-2 22 PRE VS. POST 25 13.58
BASIN W-3 20 pRE VS. POST 17 13.4
BASIN W-4 20 PRE ¥S. POST 21 13.59
BASIN W-5 5 PRE VS. POST 6 n/a

exhibit AED
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1 95 AUXILIARY LANES FROM BLUE HERON BLVD TO NORTHLAKE BLVD
PERMIT SUMMARY SHEET

ENVIRONNENTAL ASSESSMENT:

PROJECT SITE DESCRIPTION

The project site 1s highway right-of-way and disturbed canal crossings.
Vegetation within project site is limited to disturbed-site plant species such
as Brazilian pepper, Australian pine and other exotic and nuisance plant

species.
EXISTING ON SITE UPLAND COMNUNITIES:

1D TOTAL  BIOLOGICAL COMMUNITY COMMUNITY
NO ACREAGE CONDITION TYPE _ ACREASE
U-1 77.09 N/A ROADS AND HIGHWAYS 77.0%
U-2 1.00 N/A CANALS AND LOCKS 1.00

TOTAL ON SITE UPLAND ACREAGE: 78.0%

JENDANGERED, THREATVENED & SPECIES OF SPECIAL CONCERN SUMMARY:

‘The project site does not contain preferred habitat for endangered,
threatened, or species of special concern. No endangered/threatened or
species of special concern were observed on site, and potential for impacts to
wetland dependent endangered/threatened or species of speciai concern is
considered minimal. This permit does not refieve the applicant from complying
with all applicable rules and any other agencies’ requirements i7 in the
future, endangered/threatened or species of special concern are discovered on

the site.

ENVIRONMENTAL SUMMARY

The project site is highway right-of-way and disturbed canal crossings.
Adve:se ;Tpacts to wetlands are not anticipated as a result of the proposed
construction.

L4

Exhibit A8
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1-95 AUXILIARY LANES EROM BLUE HERON BLVD TO NORTHLAKE BLVD
PERMIT SUMMARY SHEET

APPLICABLE LAND USE:

In the following land use breakdown, the "WTRM ACREAGE" includes the dry
detention areas serving each basin.

TOTAL PREVIOUSLY
PROJECT _ PERMITTED THIS PHASE
TOTAL ACRES 72.70 72.70 acres
WTRM ACREAGE 4.482 4.42 acres
PAVEMENT 39.29 39,29 acres
PERVIOUS 28.99 28.99 acres

CORHMENTS:

1 . The Army Corps of Fngineers {ACOE) issued a Nationwide Permit on January 9,
1995 {Permit No. 199406577).

4%
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STAFF_REPORT DISTRIBUTION LIST

PROJECT: 1-95 AUXTLIARY [ANES FROM BLUE HERON BLVD TO NORTHLAKE BLVD
APPLICATION RUNMBER: 950320-7 .

INTERNAL DISTRIBUTION

Reviewer: EXTERNAL DISTRIBUTION
X loris C. Asmussen, E.I.
X Stacy Myers X Applicant:
X Kenneth S. Todd, Jr., P.E. FLORIDA DEPARTMENT OF TRANSPORTATION
X Robert M. Brown
X B. Colavecchio - REG X Applicant’s Consultant:
M. Cruz - REG FLORIDA DEPARTMENT OF TRANSPORTATION L
M. Elsner - UDP -
J. Giddings - LDP X Engineer, County of: _
J. Golden - REG PALM BEACH
F. Lund - Upp
R. Mireau - OMD X Engineer, City of:
R. Robbins - NRM REST PA'M BEACH
D. Thatcher - CPR
W. Van Voorhess - GPA X Local Drainage District:
L. Wagner - LDP NORTHERN PBC IMPROVEMENT DIST.
X P. Walker - gPA
X K. Wallace - REG COUNTY
A. Waterhouse - REG X Palm Beach -Building Divis{on
Director, Big Cypress Basin -Environmental Res Mgmt.
~ X Area Engineer -Health Dept.
- Day File -Land Development Div.
X Enforcement -School Brd., Growth Mgt.
X Environmentai PPC Reviewer
X Field Representative BUILDING AND ZOWING
Office of Counsel
1 X Permit Fife OTHER

David Sinclair
Div of Recreation and Park - District 7

DEPT. OF ENVIRONMENTAL PROTECTION F.G.F.N.F.C.
Mr. Ed Dailey, President

X West Palm Beach
Port S$v. Lucie Planning Division
S.W.F.R.P.C. - Glenn Heath
Sierra LWh - Central Florida Group
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SQUTH FLORIDA WATER l\gAlﬂA%EMENT DISTRICT 1
IRONMENTAL RESQ E
STAN%NIRD ENERAL PERMIT N

. 50-04686-P ,.

Form #0941 .
08/95 DATE ISSUED: October 4, 2000 ;:

PERMITTEE: PALM BEACH COUNTY
160 AUSTRALIAN AVENUE

P.0. BOX 21229 g

WEST PALM BEACH, FL 33416

PROJECT DESCRIPTION: A SURFACE WATER MANAGEMENT SYSTEM SERVING 12,55 ACRES OF HIGHWAY &

DEVELOPMENT KNOWN AS NORTHLAKE BLVD., I-95 TO SANDTREE.

PROJECT LOCATION: PALM BEACH COUNTY, SEC 13.24 TWP 425 RGE 42E
SEC 18.19 TWP 425 RGE 43E

PERMIT DURATION: Five years from the date issued to comﬁlete construction of the Ef
surface water management system as authorized herein. See attached
Rule 40E-4.321. Florida Administrative Code.

This is to notify you of the District's agency action concerning Notice of Intent for
Permit Application No. 980123-9, dated January 23, 1998. This action is taken pursuant
to Rule 40£-1.603 and Chapter 40E-40 , Florida Administrative Code (F.A.C.).

Based on the information provided. District rules have been adhered to and an

Environmental Resource General Permit is in effect for this project subject to: ;
1. ﬁot receiving a filed request for a Chapter 120, Florida Statutes. administrative &f
earing, daln

2. the attached General Conditions,

3. the attached 9 Special Conditions, and

4. the attached 10 Exhibit(s).
Should you object to these conditions, please refer to the attached "Notice of
Rights" which addresses the procedures to be followed if you desire a public hearing
or other review of the proposed agency action. Please contact this office if you
have any questions concerning this matter. If we do not hear from you in accordance
with the “Notice of Rights.," we will assume that you concur with the District’s

action,
CERTIFICATE QF SERVICE

I HEREBY CERTIFY that a "Notice of Rights" has been mailed to the Permittee (and the -
persaons listed in the attached distribution list) no Jater than 5:00 p.m. on this 4th i
day of October, 2000, in accordance with Section 120.60(3), Florida Statutes. figs

8Y:

ony M. Waterhouse, P.E. é /5 2%°
irector -/Syfface Water Management /o/ -1
alm Beach.8ervice Center Z‘/qﬁ
Certified Mail No.7000 0600 0027 7198 2472

Enclaosures
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PROJECT: NORTHLAKE BLVD 1-95 TO SANDTREE
PERMIT SUMMARY SHEET

APPLICATION NUMBER: 980123-9
LOCATION: PALM BEACH COUNTY. S13,24/T425/R42E

$18,19/T42S/R43E

OWNER: PALM BEACH COUNTY
ENGINEER: LAWSON NOBLE & WEBB
PROJECT AREA: 12.55 ACRES  DRAINAGE AREA: 12.55 ACRES

PROJECT USE:

FACILITIES:
1. EXISTING:

2. PROPOSED:

HIGHWAY

This segment of Northlake Boulevard. from just west of I-95 to
Sandtree Drive is existing as a six-lane, curb and gutter section
with associated turn lanes and sidewalks (please refer to Exhibit
1}. The project presently discharges to the C-17 Canal with no
provisions for water quality treatment or storm attenuation.

Authorization for construction and opersation has been requested for
a surface water management (SWM) S{Stem serving 12.55 acres of
Highway development known as Northlake Boulevard. The project
includes willing and resurfacing an existing .50-mile section of
Northiake Boulevard from just west of 1-95 tn Sandtree Boulevard.
Praposed construction also includes shouldei* paving. turn lane/ramp
improvements and additional sidewalks. The net increase in )
impervious area for the project is .46 acres. Runoff from the site
will be collected by a series of inlets and culverts and directed
to several lengths of exfiltration trench for water quality
Erea%ment. Ultimately, the SWM system will overflow to the C-17
anal. :

PROJECT LUVEL:
DRAINAGE BASIN: C-17
RECEIVING BODY: C-17 CANAL THROUGH EXISTING ROAD DRAINAGE SYSTEM

Exhibit Q4
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APPLICATION NUMBER: 980123-9
LOCATICN: PALM BEACH CQOUNTY, S13.24/T425/R42t

WATER QUALITY:

As shown in the table below, water quality treatment is provided in excess of
2.5 inches over the new impervious area, resulting in-a net improvemeni in water
quality for the 12.55-acre basin (please refer to Special Condition No. 9).

Vol Vol

Req'd. Prov'd
Basin Method - (ac-ft) (ac-ft)
1 95 TO SANDTREE 1230 LF EXFILTRATION TRENCH .30 .30

ENVIRONMENTAL ASSESSMENT:

PROJECT SITE DESCRIPTION:

The project site consists of Northlake Boulevard and associated right-of-way
from 1-95 to Sandtree Drive east of I-95. Northlake Boulevard is major
east/west corridur in Northern Palm Beach County. The right-of-way for this
road consists of turn lanes, road shoulders and grassed slopes. There are no
wetlands within this right-of-way or any portion of this project.

ENDANGERED, THREATENED & SPECIES OF SPECIAL CONCERN SUMMARY:

The project site does not contain preferred habitat for wetland-dependent
endangered/threatened species or species of special concern. No wetland-
deperident endangered/threatened species or species of sgecial concern were
observed on site, and submitted information indicates that potential use of
the site by such species is minimal. This permit does not relieve the
applicant from complying with all applicable rules and any other agencies'
requirements if in the future, endangered/threatened species or species of
special concern are discovered on the site.

Exhibit 98
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APPLICATION NUMBER: 980123-9
LOCATION: PALM BEACH COUNTY, S13,24/742S/R42E

ENVIRONMENTAL SUMMARY:

s The ?roposed activities have been evaluated for potential secondary and
o cumulative impacts and to determine if the project is contrary to the public
< interest. Based upon the proposed project design, the District has determined
that the project will not cause adverse secondary or cumulative impacts to the
water resources and is not contrary to the public interest.

APPLICABLE LAND USE:

The column 1isted as TOTAL PROJECT reflects the existing land use breakdown for
the section of Northlake Boulevard included with this appiication.

5 TOTAL PREVIQUSLY

i PROJECT PERMITTED THIS PHASE

iy TOTAL ACRES 12.55 12.55 acres

- PAVEMENT 9.50 10.00 acres

@ PERVIQUS 3.05 2.55 acres

’ COMMENTS :

24 1 . Water Quality Structures: Please refer to Exhibit 2 of this staff report

for the dimensions and elevations of the eight (8) control structures which
gervehto retain the water quality volume in the proposed exfiltration
rench.

2 . Discharge Rate: The proposed project includes improvements for a section

y of Northlake Boulevard, from I-95 to Sandtree Boulevard. The net increase
1 in_impervious area is .46 acres. The applicant's engineer has provided
calculations which demonstrate that the post-development discharge does not
exceed that of the pre-development rate.

Exhibit AC

T g 27 b b gy b v s ) e ahr R 3yt e g, a0 S e Ty T W R g N
RSN S0 B S OF I A A A MU Ul SIS N A IS C T o I RPN LI Vet TS CLURRTIE SO LRk ot UL



APPLICATION NUMBER: 980123-9
: PALM BEACH COuNTY, 313.24/T425/R42E
DEPARTMENT APPROVAL :

NATYRAL RESOURCE MANAGEMENT

LOcATION
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Lawson, Noble & Webb, inc.

ENGINEERS © PLANNERS ¢ SURVEYORS

September 3, 1999

South Florida Water Management District ADDU/REVISED SUBMITTAL
Surface Water Management Division

3301 Gun Club Road

West Palm Beach, Florida 33406 SEP 07 1333

Attn: Ms. Maria Clemente, P.E.

Re: NORTHLAKE BOULEVARD (I-95 toa SANDTREE/SUNRISE DR)
Application No. 980123-9
PBC Proj. No. 97103 LNW Proj. No. A205

Dear Ms. Clemente:

In response to your comments letter dated February 20, 1998 {copy attached), we
would like to off{c¢ the following:

Please note that significant revisions were made to the lane
alignments and storm drainage system shown on the previously
submitted Plans therefor, we have resubmitted revised sets of Plans

and Calculations with this response. Also, Plans have been added for
the widening of the I-95 Northbound Exit Ramp {Ramp “A”).

Runoff from the road R/W is directed by surface sheet/gutter flow into an
existing storm sewer system consisting of a series of inlet/manhole
structures and pipes that flow east and connect directly into the SFWMD C-
17 Canal. The C-17 Canal is located approximately 2,640 east of the end of
this Project. A sketch of the existing storm sewer system located east of the
Project is enclosed with this submittal.

The proposed SWMS will be operated and maintained by Palm Beach
County. A letter confirming their acceptance of this responsibility will be
forwarded to you under a separate transmittal,

The approximate “wet season” water table elevations are indicated in the
Exfiltration Trench Calculations included with this submittal. These elevations
vary throughout the length of the Project from a high of 10.5 at the west
end to a low of 8.4 at the east end which results in an average elevation of
9.3. These elevations were established from the hydraulic conductivity tests
performed by Nodarse & Assoc. {see attached copy). Although | was not
personally involved in this Project when these tests were performed, the date
on the report is 10/27/97 which would indicate that the tests were rot

G:ADATA\200-299205\00C5\4207 sfwmd responsel.doc

Lawson, Nosix & Wean, Inc. « 420 Columbia Drive, Sulte 110 » Wast Palm Beach, Florida 33409
561-684-6686 « Fax 561-684-1812 « E-malk tnw-wpb @inw-inc.com
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Ms. Maria Clemente, P.E.
Northlake Boulevard
September 3, 1999

Page 2

performed during the “dry season”, and should make the test results
indicative of “wet season” conditions.

A review of SFWMD Permit No. 50-01482-S issued for the Home Depot
Shopping Center located in the southeast corner of Northlake Blvd and 1-95
indicated that the Control Elevation for the SWMS serving this 32.2 acre site
is elev. 8.50. This site has a wet detention pond located immediately
adjacent to the south R/W line of Northlake Blvd. at the I-95 interchange and
would therefor be one of the primary influences on the ground water
elevations occurring throughout the length of the Project. The SFWMD C-17
Canal provides legal positive outfall for the Home Depot SWMS. Since the
soil borings performed indicate groundwater elevations that are above the
maintained water surfaca elevations of adjacent property, we feel that the
elevations used for the design of the Project are appropriate and reprasent
the “best available data”.

As stated at the beginning of this letter, the Project has been redesigned and
the drainage system revised to eliminate dry retention areas and utilize
exfiltration trenches for water quality treatment. In accordance wiih the
current requirements for “Public Highway Projects”, the proposed SWMS
provides water quality treatment volure for the first 2.58” of runoff from the

rnew impervicus areas only {“net gain” in impervious area). |The proposed
exfiltration trenches have been located throughout the Project in areas that
could accommodate this construction. There are several areas throughout
the Project where existing conditions {i.e. existing storm lines, existing
underground utilities, 10’ separation from existing water mains, or space
constraints] wouid prohibit the construction of exfiltration trenches.

Compensating volume has been provided in the areas of the Project
connected to exfiltration trenches so that the total water quality volume is
equal to that required for the “net gain” in impervious area.

The entire drainage system has been revised and the dry retention areas
have been eliminated. The new drainage system incorporates exfiltration
trenches for water quality treatment and contro] elevations have been set
which should not cause ponding of water on the roadway pavement during
the design storm event {FDOT Zone 10 - 3 year frequency).

G:\DATA1200-2501a205\D0CSAZ05 sfwmd response1.doc
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Ms. Maria Clemente, P.E.
Northlake Boulevard 5
September 3, 1999 . A
Page 3 i

6. Peak discharge from the Project will increase as a result of the net increase *
in impervious area. However, we feel it will be a minor increase due to the X
relatively minor amount of additional impervious area over the total area
served by the existing storm sewer system. In addition, ine proposed »
exfiltration trenches will provide some water quantity discharge atter.uation. ,

It has been our experience with similar minor public highway (intersection
improvement) projects that water quantity attenuation has not been a design :
requirement for a District permit. We are not aware of a reliable method of
performing a Pre-vs-Post stage-storage-discharge flood routing of a system
without significant storage volumes and/or an in-line control structure. We
would be open to any guidance staff could provide in this area. &

7. Retention/detention areas and their associated control structures have been
aliminated from the Project,

8. We have designed the stormwater management aspects of this Project to be
consistent with that of similar “intersection improvement” public highway
projects which have been permitted ty SFWMD, The proposed SWMS
provides water quality treatment volume for the first 2.5” of runoff from the
“net gain” in impervious area. Additional water quality treatment volume o
could be provided, however the additional cost would not be within the
realm of the funds budgeted by Palm Beach County for this Project. W

If you have any questions or requira additional infarmation, please contact me at
{561) 684-6686, ext. 263 or via e-mail at tmichuda®@Inw-inc.com.

Sincerely,

i

Anthgny Michuda, P.E.
Projett Manager

Cc:  Charlie Rich, PE — Palm Beach County Engineering

Enclosures
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Drainage Report
State Road 9 (I-95 HOV)
FIN: 231921-1-52-01

INTRODUCTION AND PROJECT DESCRIPTION

This project represents the continuation of the HOV lane additions to SR 9 (I-95)
currently under design in Palm Beach County. This project includes widening
approximately 3.4 miles of the existing six lane interstate facility to a ten-lane section
from north of Blue Heron Boulevard to south of PGA Boulevard as shown in Figure 1.
The existing six-lane section will be milled and resurfaced along with widening to
accommodate a HOV lane and an additional general-purpose lane in each direction.
Auxiliary lanes will also be added along portions of the mainline between the existing
interchanges.

Al} of the proposed improvements lie within the existing right of way of SR 9 (1-95). The
construction will include modifications to the mainline and the mainline ramp terminals
as well as modifications to the sidestreets and the sidestreet ramp terminals at Northlake
Boulevard and PGA Boulevard.

Within the project limits there are two interchanges with sidestreets crossing under SR 9
(1-95), Northlake Boulevard and PGA Boulevard. The interchange with Blue Heron
Boulevard lies immediately south of the beginning project limits. There are two
underpasses with Holly Drive and Burns Road passing under SR 9 (1-95).

Each of the mainline bridges over Northlake Boulevard, Holly Drive and Burns Road will
be replaced in order to accommodate the widened typical sections on these sidestreets
and to increase the vertical clearances to 16’6 as required by the FDOT Plans
Preparation Manual (PPM). This will dictate the need to reconstruct much of the
mainline roadway pavement in order to provide a raised profile with adequate sight
distances.

EXISTING DRAINAGE

The project is located within South Florida Water Management District (SFWMD) C-17
Canal Basin. Within this portion of the basin, surface flow is generally west to east to the
C-17 Canal. The canal flows north then east eventually discharging to the Intracoastal
Waterway. The arca west of this corridor drains via cross drains within the EPB-0A,
Earman River Canal and Thompson River Canals. Another lateral canal exists within the
east right-of-way between the Earman River Canal and to just south of Holly Drive and
from just north of Holly Drive to the Thompson Canal. The major drainage basins
associated with this project are shown in Figure 2.

There is an ongoing study by SFWMD and Northern Palm Beach County Improvement
District (NPBCID) that will review the design water levels for the C-17 Canal.
Preliminary results are available at Mock Roos and Associates, Inc.. The data collection
results were published in November 2000. Excerpts from the November 2000 publication
are presented in Appendix B. The basin modeling has been performed and results for
stage and flow at the box culvert crossings are presented in Appendix.
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Drainage Report
State Road 9 (I-95 HOV)
FIN: 231921-1-52-01

This project is hydraulically divided into two areas separated by Northlake Boulevard.
This break is also documented by a Surface Water Management (SWM) permit (50-
03527-S) that SFWMD issued for SR 9 (I-95) between Blue Heron Boulevard and
Northlake Boulevard. A copy of the permit is included in Appendix D. The permit was
for the construction and operation of a SWM system to accomodate improvements to SR
9 (1-95), which included auxiliary lanes, paved shoulders, resurfacing and drainage
improvements. The permit was issued in 1995 and included water quality treatment and
flow attenuation for the "ultimate” roadway section that includes the HOV lanes this
project will construct. The "ultimate” has since changed and will be discussed in the
Proposed Drainage Concepts Section.

According to the permit, within the section of SR 9 (1-95) between Blue Heron Boulevard
and Northlake Boulevard, the soils consist primarily of Basinger fine sand and
Immokalee sand with an average permeability of 5.0 ft/day (boring data in file). The wet
season water table was estimated to be at elevation 8.5' NAVD (10.0° NGVD).

From Northlake Boulevard, north to PGA Boulevard, the roadway drains to the median
and to roadside swales where it is directed to either the Earman River Canal or Thompson
River Canal. Offsite flows from adjacent neighborhoods in the vicinity of Holly Drive
drain to the east parallel canal between Earman River Canal and Holly Drive and between
Holly Drive and the Thompson Canal.

Prior to this project, FDOT was planning to construct a noise wall along the east side of I-
95 between Northlake Boulevard and the Thompson Canal. Sections of the noise wall are
separated from the northbound roadway by the canal that exists within the right-of-way
between the Earman River Canal and the Thompson River Canal. In order to construct
the noise wall, the canal will be filled in and piped, as requested by the City of Palm
Beach Gardens for maintenance reasons. The new culvert was permitted by SFWMD on
June 19, 2001, under permit number 50-04765-P. A copy of the permit is included in
Appendix D. The final grade of the dry swale to be graded above the proposed culvert
will be set one foot above the average wet scason water table, at 5.25' NAVD (6.75’
NGVD) as determined by FDOT. An equivalent 607 pipe culvert will be constructed to
replace the canal south of Holly Drive and an equivalent 727 pipe culvert will be
constructed north of Holly Drive. Existing offsite flows that discharge to the canal will
be connected to the proposed culverts. Due to the governor’s economic initiative, the
noise wall project will be constructed concurrently with this 1-95 project.

2



Drainage Report
State Road 9 (1-95 HHOV)
FIN: 231921-1-52-01

DRAINAGE DESIGN CRITERIA

The proposed drainage design follows the drainage/permitting criteria as outlined by the
Florida Department of Transportation (FDOT), South Flortda Water Management District
(SFWMD), Northern Palm Beach County Improvement District (NPBCID), City of Palm
Beach Gardens (PBG), and Palm Beach County (PBC). Each jurisdiction’s critenia was
reviewed and the most restrictive will be utilized in the design.

The following drainage criteria and assumptions will be used in the development of the
drainage design:

Design Frequency (Mainline):

For storm sewer........... 10-year recurrence interval rainfall event

(Mainline) for Zone 10

For storm sewer........... 3-year recurrence interval rainfall event

{Sidestreets) for Zone 10

For cross drains............ 50-year recurrence interval
Hydrological Analysis:....... Rational Method (Storm System Tabulation)

SCS Method {Cross Drain Analysis, Pre vs. Post
discharge analysis)

Minimum Velocity:
Storm System 2.5 Ft/s Based on physical pipe slope
‘When the pipe is flowing full
(where pipes are above the
water table).

Pipe Materials:
Will be based on Soils Analysis — see Optional Materials section.

Ed "

Manning’s “n” Coefficient (Storm System)

Pipe 0.012 (All pipes)

Design Tailwater:
Stormwater Sewer System Canal Control Elevation
Cross Drains Canal Design High Elevation
Tidal Waters Mean High Tide

Storm System Freeboard:
Minimum 1.0 {t between gutter flowline and hydraulic grade for an urban
system, 0.0 ft between inlet grate and hydraulic grade for ditch bottom

3 B OB 28 TEOY P A AR s e pepent tevissan P08 G o



Drainage Report
State Road 9 (I-95 HOV)
FIN: 231921-1-52-01

inlets.
Pipe Size and Length:
Trunk Line 18" diameter (minimum) for new pipe

and 24”7 (maximum) for French Drains

Max Pipe Lengths between Structures (unless otherwise approved):

187 pipe ..l 300 ft
2470307 pipe....i 400 ft
427 andup . 500 ft
French Drains .................... 300 ft

SFWMD Treatment Volume:
. 17 of runoff from roadway right-of-way area
. 2.5” times the new impervious area
Dry Detention Volume = 0.75 times wet detention volume
Dry Retention Volume = 0.50 times wet detention volume

Time of Concentration:
The minimum time of concentration of 10 minutes to the first inlet

will be used. Other time of concentration calculations will follow SCS
TRS55 Methods.

Discharge Criteria:
The C-17 Canal basin has a discharge limit of 62.7 cfs per square mile for
the 25 year, 3 day storm event per SFWMD. However, SFWMD allows
FDOT to design post development flows to match exiting flows within
existing right-of-way. Since no right-of-way aquisition is proposcd for the
HOV project, this project’s post development flows will be designed to
match pre-development project flows.

Allowable Spread:
For projects with design speeds greater than 50 mph and for
sections having full shoulders 6 feet or greater, or a parking lane,
spread resulting from a rainfall intensity of 4.0 inches per hour
shall not encroach on the travel lanes.

PR I F 2 Y PR AR e ropant revivan P IS0 dee



Drainage Report
State Road 9 (1-95 HOV)
FIN: 231921-1-52-01

PROPOSED DRAINAGE

Generally, 1-95 drains to several crossing canals within the C-17 Basin without any water
quality treatment or attenuation. One exception already receiving treatment is the first
basin located south of the Northlake Boulevard interchange. The proposed drainage
system calls for the treatment of 2.5 inches of runoff from all of the impervious area.
Two methods of treatment are used.

In the median areas where grades are flat, exfiltration trenches are proposed. Weirs in the
median drainage structures retain runoff in the trenches before discharging to the outside
ditches. The exfiltration trenches are sized to accommodate the water treatment volume
of the median areas flowing to the trenches. That volume is 2.5 inches over the
impervious areas and the SFWMD formula from Vol. IV accounts for the 50% credit for
retention systems. Where the median is on a steep grade, the median runoff was piped
directly to the outside ditches for treatment there.

The north and southbound lanes of I-95 and those median areas directly discharging to
the outside obtain the water quality treatment in the proposed roadside ditches. The
ditches are dry treatment areas and weirs are placed to detain 2.5 inches of runoff from
the impervious area with the 25% credit for dry detention.

An ICPR mode! was used to route the 25-year, 3-day storm through both the existing
system and the proposed system and the roadside ditches and weirs were sized to
attenuate the proposed discharge to a level at or below the existing discharge. The only
exception to running a pre-project model was basin | described below.

An aerial view of the project is presented as Figure 3. This figure shows the drainage
areas for the median drainage system and offsite flows.

BASIN DESCRIPTION

Basin 1

Beginning at the southern terminus of the project (just north of EPB-6 Canal) and ending
at Northlake Boulevard, Basin 1 discharges to the EPB-6A Canal. This portion of [-95
was recently permitted in 1995 (SFWMD Permit # 50-03527-S). The 1995 permitted
discharge was used as the pre-development flow for this I-95 project.

One change was made to the drainage area in the Northlake Blvd interchange. Currently,
the two infield areas south of Northlake Boulevard and the northbound and southbound
lanes of I-95 adjacent to the infields, drain to the Northlake Boulevard drainage system.
Since this project includes minor widening of Northlake Boulevard in the vicinity of [-95
and utilities present major conflict to the construction of exfiltration trenches under
Northiake Boulevard, the above described portion of 1-95 was taken south to the EPB-6A
Canal. By doing this, water quality treatment could be provided in proposed 1-95 ditches
and, even with the additional area from the south half of the Northlake interchange, the
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_PROSPECT 'AVE

REVISIONS

DATE

CESCRIPTION.

DATE

DESCRIPTION

<A
-

Kimley-Horn and Asseciates, fnc.
4431 Embarcodero Drive
West Paim Beach, Florida 33407
(56/) 845-0665
License No. 696

STATE OF FLORIDA
DEPARTMENT OF TRANSPORTATION

ROAD NO.

COUNTY

FINANCIAL PROJECT 1D

9

PAIM BEACH

231921-1-52-01

FIGURE 3

DRAINAGE MAP

SHEET
NO.

1:3850 A

F-SHoy 0701 00 g




MATCH LINE

00

STA 1825700

REVISIONS

DATE

DESCRIPTION.

DATE

DESCRIPTION

Kimiey-Horn and Assodiates, inc.

443) Embarcadero Drive
West Poim Beach, Florida 33407
(56/) 845-0665

License No. 696

STATE OF FLORIDA
DEPARTMENT OF TRANSPORTATION

ROAD NO.

COUNTY

FINANCIAL PROJECT 1D

9

PALM BEACH

231921 -1-52-01

FIGURE §

DRAINAGE MAP

SHEE
NO.

P10

TR M

GAORREIE oy mpedG2 2t




MATCH_LINE _

REVISIONS

DATE

2

STATE OF FLORIDA

= SHEET
DESCRIPTION DATE DESCRIPTION ¢ ‘ey o e s DEPARTMENT OF TRANSPORTATION HGURE 5 NO.
Imigy-t les, Inc,
443/ Emborcadero Drive ROAD %0 counTy. FINANCIAL PROJECT 1D DRAINAGE MAP
West Palm Beoch, Florida 33407
o e 085 9 PALM BEACH | 231929-1-52-01
License No. 696

D AW

CrLANNSi 4wy G (00003 g




]

D
B
WS 8
= ISy
Sk S
z® 5
S
g Q
<
<
= =
1%}
REVISIONS
DATE | & DESCRIPTION OATE [ B DESCRIPTION [,-u STATE OF FLORIDA
il Hom an Assaces DEPARTMENT OF TRANSPORTATION FIGURE 3 SHEET
443/ Emporcaed Dri ROAD NO COUNTY FINANCIAL PROJECT 1D .
west Fain Bevch Florido 53407 DRAINAGE MAP
15607 535 0igs. B PALM BEACH | 23192)-1-52-01
T aseiE A R CACOUE iy g 004 G




MATCH LINE_

REVISIONS

a1 S
7). 5
I ’(l"

STA 909+

DATE

&

DESCRIPTION.

DATE

DESCRIPTION

=

STATE OF FLORIDA

SHEET

. " DEPARTMENT OF TRANSPORTATION F ] GURE J NO.

Kimley-Horn and Associates. Inc

5431 Emarcosero Drive ROD 40 COUNTY LT AT Y DRAINAGE MAP
West Palm_Beach. Florida 33
T g G dks 9 PALM BEACH | 231921-1-52-01

License No. 636
2B

H19.23 AN

52040005121 iy \6 Fmpe 05 dgn




ek
Aax
i e
i i Q.
e 3
i . S\=
] 2\
| )
A
a4
=

MATCH LINE '

REVISIONS STATE OF FLORIDA SHEE
I b T
DATE ar DESCRIPTION DATE ar DESCRIPTIGN. :]-n DEPARTMENT OF TRANSPORTATION FIGURE J NO.

Kimley-Horn and Associates, Inc.

s eporcngro orve oD 0. ooy FIVATC AL PROJECT 1o DRAINAGE MAP
West Pgim Beach, Florida :
(56/) 845-0665 9 PALM BEACH 23i921-i-52-01
License No. 696

2721700 2235 AN [T

vy e 006090



W
2
~
3
~
Y
=)
REVISIOAS
STATE OF FLORIDA SHEET
DATE. DESCRIPTION DATE DESCRIPTION ) DEPARTMENT OF TRANSPORTATION FIGURE 3 Yo.
Kimley-Horn and Associates, fnc.
4931 Eporcatero prive ROA0 0. T FIANCIAL PROFECT 1o DRAINAGE MAP
West Palm_Beach, Florida 33407
(561) 845-0665 E PALM BEACH 23/1921-1-52-0/
License Ho. 63
G 04005121 Hwy o £ moe D7 dgn




Drainage Report
State Road 9 (1-95 HOV)
FIN: 231921-1-52-01

permitted discharge to the EPB-6A canal was met.

Basin 2

Beginning at Northlake Boulevard and ending at the Holly Drive overpass, Basin 2
discharges to Earman River Canal. Currently the west side of 1-95 and the east side south
of the Earman River Canal drain directly to the canal in roadside ditches. The east side of
[-95 north of the Earman River Canal has what is essentially an extension of the canal
running north to Holly Dr. within the FDOT R/W. Under a separate permit (SEFWMD
Permit #50-04765-P), there are plans to fill this spur canal and pipe the water to the
Earman River Canal. That work will be made a part of this project and that permit will
be modified accordingly.

Basin 3

Beginning at Holly Drive and ending at Burns Road, Basin 3 discharges freely to the
Thompson River Canal. The City of Palm Beach Gardens has requested the
approximately 15 acres north of Burns Road be included in the post-project discharges to
the Thompson River Canal. However, before that change was made, models were run of
both the existing and proposed discharges from the area between Holly Dr. and Burns
Road and the post-project discharges were less than the pre-project discharges to the
Thompson River Canal.

Basin 4

Beginning at Burns Road and ending at the exit/entrance ramps for the PGA Boulevard
interchange, Basin 4 currently discharges to a 607 outfall pipe constructed by FDOT with
the original construction of I-95. This discharges historically to the FEC ditch along
Alternate A-1-A. This is the area that the City of Palm Beach Gardens has requested be
changed to discharge to the Thompson River Canal. A model was run to determine the
existing discharges to the Burns Road outfall and a model was run with Basin 4
combined with Basin 3, both discharging to the Thompson River Canal. The sum of the
pre-project discharges to both the Thompson River Canal and the Burns Road outfall

exceed the post-project discharge from the combined Basins #3 and #4 to the Thompson
River Canal.

Basin 5

This basin consists of the south half of the PGA interchange including entrance and exit
ramps and the northbound and southbound mainline lanes within the interchange but
cxcluding the median that is included in Basin 4. Basin 5 discharges to a drainage ditch

{Lohman’s Ditch) located a few hundred feet south of PGA Boulevard that flows east to
the FEC ditch.

Please refer to Figure 2 for location of the referenced canals.
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Drainage Report
State Road 9 (1-95 HOV)
FIN: 231921-1-52-01

Sidestreets

Three side streets are directly affected by this I-95 project. The first street is Northlake
Boulevard. The existing drainage on Northlake Boulevard is proposed to be relocated to
accommodate widening associated with the new 1-95 bridge over Northlake Boulevard.
Gravity walls are also proposed to protect existing catch basins behind the proposed
sidewalk. No changes are proposed to the existing mainline drainage system, or to the
existing exfiltratation trench system.

The next side street is Holly Drive. The only drainage changes proposed for Holly drive
is to adjust the final grade of existing structures immediately east of 1-95. The last side
street is Burns Road. The existing drainage will be augmented to accommodate the
widening of Burns Road under the new 1-95 bridge. At the request of the City of Palm
Beach Gardens, we are piping the 1-95 runoff, which currently discharges to Burns Road,
south to the Thompson River Canal. The existing drainage system west of 1-95 will be
connected to the east of 1-95 with a new 427/48” pipe system. The west system currently
connects to the east system via a 607 pipe which was the original I-95 outfall. The 607
pipe has to be removed to accommodate the widening of Burns Road and to maintain
appropriate pipe cover. The existing 607 pipe is currently located under the bridge
abutment.

CROSS DRAINS

Existing cross drains will be extended at the Earman River Canal and Thompson River
Canal. These existing cross drains are triple 10-foot by 12-foot box culverts at the
Earman River Canal crossing and double 7-foot by 12-foot at the Thompson River Canal
crossing. The cross drains associated with Canals EPB-6 and EPB-6A were recently
extended under the Blue Heron Boulevard to Northlake Boulevard Project. Two 30 inch
and one 36 inch cross drains south of Holly Drive will be connected 1o the new
equivalent 60 inch pipe within the east roadside swale. North of Holly Drive, one 30 inch
cross drain will be connected to the new equivalent 72 inch pipe that will be installed
within the east roadside swale. All cross drains will be analyzed to ensure that they meet
design criteria with the increased length.
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OUTFALLS

The proposed outfalls include the three major canals that traverse the project, EPB-6A
Canal, Earman River Canal and Thompson River Canal as shown in Figure 2. Additional
outfalls are located at the PGA interchange and at Northlake Boulevard. The design
limits the proposed discharge to the cxisting discharge tlow rate. There is no offsite
storage for this project. Qutfall structure numbers, basin numbers, contributing areas and

discharge points are listed in Table 1. A control structure tabulation is presented in Table
2.

SPREAD CALCULATIONS

Spread calculations were performed to ensure proper spacing of the inlets. FDOT spread
criteria require that spread resulting from a rainfall intensity of 4.0 inches per hour shall
not encroach on the travel lane. Spread calculations are included in Appendix A.

A spread analysis was also used to space barrier wall inlets for a rainfall of 7.63
inches/per hour (10 year rainfall for a time of concentration of 10 minutes). The spread
was used to limit the amount of bypass runoff. This was to ensure that barrier inlets at
Sag locations would not be overwhelmed. The spread was generally held to 7 feet or less
based on the 218 index pavement warp. A similar rational was used for the median
barrier inlets on the bridge approaches. Calculations are included in Appendix A.

STORM SEWER DESIGN

The storm sewer system was designed for the 10-year, 24-hour storm using the
Automated Storm Sewer Analysis and Design (ASAD) version. Minor losses were
ignored; therefore the hydraulic gradient was kept at least 1.0 feet below the top of grate.
The storm sewer tabulations are included in Appendix A.

DESIGN TAILWATER

Tailwater conditions for the canals were obtained from the C-17 Canal basin study being
performed by Mock Roos and Associates.

Storm Sewer tailwater conditions defaulted to the outfall pipe crown elevation, unless the
outfall connected directly to a canal influenced culvert. The tailwater elevation was then
checked against the french drain weir elevation. In all cases the head over the weir
controlled the french drain system and was not influenced by tailwater conditions. Then
the tailwater based on the C-17 study was used. Calculations are provided in Appendix A.

OPTIONAL CULVERT MATERIALS



Table 1
Florida Department of Transportation District 4
I-95 HOV, Phase IV, Palm Beach County

Outfall Data
Control  Structure Side/ Contributing Receiving
Structure  Station Location Area (Ac) Water
Number
S-250 1817400 RT 6.19 EPB-6A Canal
S-251 1818+00 LT 6.41 EPB-6A Canal
S-252  1819+00 RT 7.76 EPB-6A Canal
S§-253 1819450 LT 7.22 EPB-6A Canal
S-550 1876+40 RT 6.64 Earman River Canal
S-552 1876+40 LT 6.07 Earman River Canal
S-604 1878+00 LT 5.82 Earman River Canal
S-610A  1882+15 RT 6.04 Earman River Canal
S-735A 1915475 RT 6.38 Thompson River Canal
S-760  1919+47.62 LT 5.34 Thompson River Canal
S-764  1920+92.38 LT 2.23 Thompson River Canal
S-850 857+00 RAMP F, RT 2.56 Lohman's Ditch
S-853 859+00 RAMP I, RT 1.50 Lohman's Ditch
S-1009 35400 NORTHLAKE,LT 500 Northlake Drainage System
S-1014A  38+05 NORTHLAKE,LT  2.27  Northlake Drainage System
S-3004  34+88.50 BURNS, LT 12.50 Thompson River Canal
Total Area 90.53



Table 2
Florida Department of Transportation District 4
1-95 HOV, Phase IV, Palm Beach County

Outfall Data

Control  Structure Side/ Grate  Weir Weir Orifice Orifice Receiving

Structure  Station Location ElevationElevation Length Elevation Size Water

Number
$-250  1817+00 RT 11.7 10.81 3-8" 9.0 3" EPB-6A Canal
S-251  1818+00 LT 12.25 1096 3-8" 9.0 3" EPB-6A Canal
S$-252 1819400 RT 11.69 10.5  7-4" 9.0 3" EPB-6A Canal
$-253 1819450 LT .76  10.64 7-4" 9.0 3" EPB-6A Canal
S-550  1876+40 RT 11.56 10.6  7-4" 9.0 3" Earman River Canal
S-552  1876+40 LT 11.37 106 74" 9.0 3" Earman River Canal
S-604  1878+00 LT 11.02 9.11  3-8" 7.5 3" Earman River Canal

S-610A  1882+15 RT 11 g.81 T7-4" 7.5 3" Earman River Canal

S-735A 1915475 RT 10.51 9.19 74" 8.0 3" Thompson River Canal
S-760 1919+47.62 LT 10.5 949 74" 8.0 3" Thompson River Canal
S-764  1920492.38 LT 10.5 046 74" 8.0 3" Thompson River Canal
S-850 857+00 RAMP F, RT 10.52 9.69 74" 8.5 3" L.ohman's Ditch
S-853 859+00 RAMPF, RT 10.5 9.7 3-g" 8.5 3" Lohman's Ditch

S-1009 35400 NORTHLAKE,LT 14.15 12.8  3-g8" 10.0 3" Northlake Dratnage System
S-1014A  38+05 NORTHLAKE,LT 1442 1.8  3.8" 10.0 3" Northlake Drainage System
S-3004  34+88.50 BURNS, LT 10.86 987 74" 8.3 3" Thompson River Canal




Drainage Report
State Road 9 (1-95 HOV)
FIN: 231921-1-52-01

An Optional Culvert Material analysis was performed in accordance with FDOT criteria
and the calculations are shown in Appendix A. Class III concrete pipe was used as the
basis for the storm sewer analysis. Generally, 16-gauge aluminum can be used
throughtout the project as an optional material. Slotted 16-gauge aluminum can be used
for the french drain alternative. The deep pipe connecting structures S-6 to 5-651 must
be Class IV concrete or 12- gauge aluminum due to the depth of the pipe.

9 LT DEXHENOEHEIS T MO Dhd D GA N e rapors evianon P10 o



Preliminary Engineering Report (PER) FM: 435803-1-22-02

Appendix H

Palm Beach County Thoroughfare Road Design
Procedures Excerpts

FDOT -9/I- R
) SR-9/1-95 at Northlake Boulevard Interchange PD&E Study H-1
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APPENDIX B
DRAINAGE DESIGN GUIDELINES

All Thoroughfare Road Drainage Design shail comply with the Florida Department of Transportation
Drainage Manual (latest Edition) and the following guidelines:

The values and methodology presented in these guidelines and supplemental references are Palm Beach
County Standards. Deviations from these guidelines shall be documented within the required Drainage Design
Computation Book at each instance of deviation, and must receive written authorization from Palm Beach

County.

A Drainage Design Computation Book shall be prepared and one (1) signed and sealed by the Professional
Engineer in responsible charge, shall be submitted to Palm Beach County. The Drainage Design Computation
Book shall include all calculations necessary to support the information required by Paim Beach County and

permitting agencies.
Design and construction of all drainage systems shall be for the ultimate roadway requirements.

The drainage design shall address historical flow as obstructed or displaced by the roadway construction.

The drainage design shall include flood routing computations for the 25 year, 3 day storm event. Pipes shall
be sized for the 3 year, 1 day storm event, using the Rational Method and the Florida Department of
Transportation Zone 10 Rainfall Intensity Duration Frequency Curve, resulting in the hydraulic gradient being at
least 1’ below the top of the grate with all control elements in place i.e. weirs, orifices, etc. The profile grade
line shall be set for the 25 year, 3 day storm peak stage (storm water pond or canal whichever is higher),
accommodating at least one through lane in each direction for the roadway being built above this elevation.

SUPPLEMENTAL REFERENCES

Florida Department of Transportation Drainage Manual (Latest Version).
Florida Department of Transportation Roadway and Traffic Design Standards (Latest Version).

Florida Department of Transportation Plans Preparation Manual (Latest Version).
South Florida Water Management District Manual Volume V. :

B-1



Preliminary Engineering Report (PER) FM: 435803-1-22-02

Appendix |

Pond Siting Alternative Analysis Matrix, Exhibits and
Notes

FDOT -9/I- R
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MEETING AGENDA & NOTES
w SR 9/1-95 PD&E Study

FDOT At Northlake Boulevard Interchange %
e FM# 435803-1-22-02 & ETDM # 14182 Stanley Consultants e

Date: March 30, 2017 Place: FDOT 2™ Floor Conf. Room West

SR 9/1-95 at Northlake Blvd.
FM 435803-1-22-02

Project:

Renaud Olivier, Linda Ferreira, Bill
Evans

Notes By:
Pond Siting Kick-Off Meeting
(Meeting 1 of 3)

Purpose:

ITEMS TO BE DISCUSSED:

1. Verification of Pond Design Guidelines 7
and Criteria )
2. Identify Potential Pond Sites 8.
3. Identify Potential Joint Use Pond Sites 9.
4. Assign Impact Analysis to Team Members | 10.
5. Next Meeting 11.
6. 12.

The following meeting notes set forth our understanding of the discussions and decisions made at this meeting. If no
objections, questions, additions, or comments are received within 5 working days from issuance of the meeting notes, we will
assume that our understandings are correct. We are proceeding based on the contents of these meeting notes.

Attendees: See Attached Attendee List

The following items were discussed using the Potential Pond Site Map held March 30, 2017 at 2:30pm.
See attached for the map.

1. Renaud discussed the Pond Design Guidelines and Criteria
a. Alternative 1
b. I95-
1. All proposed ramp improvements can be managed within FDOT R/W.
c. Northlake Blvd. —
i. Arterial widening (6L to 8L).
1i. R/W acquisition required for roadway widening.
iii. Need for offsite pond.
The permitting agency is SFWMD. Discharge to C-17 (an impaired water body).
Water Quality (treatment for additional impervious area)
Water Quantity (Post discharge not to exceed Pre discharge)
Demonstrate a net improvement in removal of Total Phosphorus and Total Nitrogen

oA

Renaud stated there is a scenario where an offsite pond may not be needed for the project. Three items
would need to be addressed for this scenario to occur. 1) SFWMD will need to waive the nutrient loading
analysis requirement stated in 1.g. above. 2) The existing storm drain system pipe size is large enough to
manage the additional runoff from the roadway widening so there is no flooding of the roadway. 3)
Meeting stormwater quality rules will still need to be met. To do this exfiltration trench can be used.
Finding room within the road right of way to construct the required length of exfiltration trench to meet
water quality standards will need to occur. This could be a challenge considering underground utilities.

2. The team discussed and identied Potential Pond Sites
Open discussion with exhibits occurred during the meeting to select pond sites to meet the needs for the




project and minimize impacts. The team identified 3 pond sites for further evaluation. These are

a. ID No. _A. The team decided to further evaluate this site and reshape the site to not encroach
within the adjacent parcel to the west (ABC Fine Liquors and Spirits, Nutrition Smart) and also
utilize the residential parcels to the north that are impacted due to the proposed 1-95 Ramp D
widening alignment. This approach eliminates parking lot impacts and reduces business
damages. The hotel parcel (Inn of America) would be a whole take with no business damages.

It was noted during the meeting there is an outdoor advertising sign on the hotel parcel that will
need to be accounted for. This potential pond site would occur on four residential parcels and one
business parcel (Inn of America). The total area available for drainage would be 2.30 acres.

b. ID No._B. The team decided to further evaluate this site and reshape the site so multiple parcels
are not required. This potential pond site occurs on one parcel. This site is currently an
undeveloped parcel that is for sell. The total area for drainage would be 2.39 acres.

c. ID No. F. The team decided to further evaluate this site and reshape the site to not encroach on
the McDonalds parcel which was proposed on the Potential Pond Site Map to consider the re-
alignment of Sunrise Drive. This potential pond site would occur on two parcels. One developed
business (Edwin Watts) and an adjacent undeveloped parcel. The total area for drainage would
be 2.2 acres. This would leave a 35°R/W to accommodate the “alley” that connects Roan Lane
with Sunrise Drive.

d. The remaining potential pond sites discussed were eliminated from further evaluation for various
reasons as follows:

Parcel C — eliminated due to adjacent high risk contamination site.

Parcel D — eliminated due to high business impacts.

Parcel E — eliminated since it would compromise access along Sunset Drive.
Parcel G — eliminated due to high business impacts.

i e

Renaud discussed potential Joint Use Pond sites identified during the Study as follows.
a. 300 feet east of Military Trail, south side of Northlake Boulevard. (Small Dry Detention Pond)
1. Serves commercial.
ii. Too small. (reason for not further evaluating).
b. 1,000 feet east of Military Trail, north side of Northlake Boulevard. (Wet Detention Pond)
1. Serves commercial.
ii. Discharges through residential neighborhood to canal system.
iii. Potential to provide additional treatment.
iv. Located upstream of project (reason for not further evaluating).
v. Requires drainage easement (reason for not further evaluating).
c. SE quadrant of interchange (Wet Detention Pond)
i. Serves commercial.
ii. Discharges through commercial and residential to canal system.
iii. Potential to provide additional treatment.
iv. Would require expanding pond, but would have business impacts (reason for not further
evaluating).
v. History of drainage complaints from residence. (reason for not further evaluating).

Assigned Impact Analysis to Team Members
a. STEP 3 of Pond Siting Procedure was given to each team member in preparation for next
meeting.



5. Open Discussion
Action items include: 1) Send Tony the pond parcel sizes. 2) Send the pond siting matrix to the team
before the next meeting. 3) Send Sean the R/W map exhibit.
The next meeting (Meeting 2 of 3) is scheduled for April 6, 2017 at 2:30 pm.

6. The meeting adjourned at 4:30.
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MEETING AGENDA & NOTES
w SR 9/1-95 PD&E Study

FDOT At Northlake Boulevard Interchange %
L FM# 435803-1-22-02 & ETDM # 14182 Stanley Consultants nc

FDOT D4-DO?2 Everglades
Date: April 20, 2017 Place: Conference Room

Project: SR 9/1-95 at Northlake Blvd.
FM 435803-1-22-02

Notes By: Renaud Olivier

Purpose: Final Ranking & Report Review Pond
Siting Meeting (Meeting 30f3)

ITEMS TO BE DISCUSSED:

1. Recap pond siting process 7.
2. Finalize alternative screening for the three 8
potential pond sites )
3. Next steps 9.
4. 10.
5 11.
6. 12.

The following meeting notes set forth our understanding of the discussions and decisions made at this meeting. If no
objections, questions, additions, or comments are received within 5 working days from issuance of the meeting notes, we will
assume that our understandings are correct. We are proceeding based on the contents of these meeting notes.

Attendees: See Attached Attendee List
Meeting #3 of 3 was held today. The meeting began at 2:00 pm. Renaud presented a recap of meeting #1 and
meeting #2. The following items were discussed during these two meetings following the FDOT D4 pond siting

procedures.

1. Recap pond siting process

a. Kick off meeting items discussed in Meeting #1 included:
i. Discussed pond design guidelines and criteria
ii. Evaluated seven potential pond sites
iii.  Selected three potential pond sites to further evaluate (Pond A, Pond B and Pond F)
iv. Revised the limits of the three potential pond sites:
1. minimize impacts to adjacent properties
2. utilize parcels impacted for roadway alignment purposes
3. minimize amount of parcels impacted
v. Discussed potential joint use pond sites
vi. Assigned impact analysis to team members to evaluate the three potential pond sites

b. Potential pond site screening discussed in Meeting #2 included:
i. Pond siting matrix used to evaluate the potential pond sites to determine preferred site
1. Criteria factors used in the pond siting matrix for evaluation purposes
2. Team discussion with discipline expertise was used to evaluate each factor
3. Each potential pond site was ranked accordingly



The team reviewed the weighting of factors and scoring of each pond site that was completed during Meeting #2.
The team decided to increase item 17 listed on the pond site matrix (Public Opinion) from a weight of 5 to a
weight of 6 to help capture the public’s concern (documented during the December 8, 2016 Alternatives Public
Workshop) of potential local business and residential impacts. ACTION ITEM: The pond siting matrix will be
revised accordingly and included in the Drainage/Pond Siting Report.

Final ranking of the pond sites were summarized. The Pond B site resulted in the lowest most desired alternative,
as scored in the pond siting matrix, as such, Pond B is the desired pond site alternative.

ACTION ITEM: Add the name of the roadway alternative (Alternative 1) to the pond siting matrix.

ACTION ITEM: There is a possibility that all stormwater needs along Northlake Boulevard can be managed
without a pond. This was discussed in Meeting #1 and the conditions for this possibility will be included in the
Drainage/Pond Siting Report.

The next steps in the pond siting process were discussed. The Drainage/Pond Siting Report will be completed.
R/W estimates have been completed and as noted is confidential information, not for public disclosure. The
design phase of the project is scheduled to be advertised in the spring of 2018. Advance acquisition of parcels has
not been decided upon and is to be determined. A hand-off meeting between the PD&E team and the design team
can be considered as needed.

The meeting adjourned at approximately 3:30 pm.
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SR-9/1-95 at Northlake Interchange PDE Study

April 20, 2017

Pond Siting Matrix - Alternative 1 (Modified Concept)

Weight
of Factor

Factor

Alternative Number

Score

Weighted

Score

Weighted

Weighted
Score

Notes

Brief Description of
Alternative

2.2 Acres at NW quadrant Comm/Resid. Parcels. Utilizes hotel

property and residental properties. Residentail properties are impacted

by roadway Alternative 1.

2.2 acres at NE quadrant undeveloped parcel.

2.2 acres between Roan Ln & Sunrise Dr.. Utilizes retail golf store and vacant
parcels. Frontage of golf store is impacted by all roadway alternatives.

Parcel Number
Parcel Size (Acres) # Acres 2.30 # Acres 2.39 # Acres 2.20
hotel portion is commercial and plus 4 same zoning as site B, but it is more promident
. . . residential homes. Jurisdiction of both same zoning as site F. Jurisdiction of L et S more pr .
Zoning (Right of Way) . . and is on frontage of highway. Jurisdiction of the
City of Palm Beach Gardens (hotel) and Palm Beach County. City of Palm Beach Gardens
1 4 5 20 Palm Beach County (residential). 3 3 3
2 3 Land Use 5 15 mixed land use 6 vacant - no current land use 8 24 leaves an uneconomic remainder
Richt of Way Costs porpotional to ROW cost estimate. porpotional to ROW cost estimate. No porpotional to ROW cost estimate. Business
3 3 8 Y 08K 3 64 Business and residential relocations. 3 relocations. 9 7 relocation.
site is further up stream than B or F. . .
. . . . . hydraulically, closer, adjacent to the road,
. . . Pipe flow from east back west to pond Connection requires restoration on Roan ydrautically, closer, adjacen . 0 the road, no
Drainage Considerations then east again to outfall. Irregular Lane easement or separate connection to roadway
4] 8 6 48 shape 32 2 16 required.
5 Flood Zone FEMA 0 0 0
Contaminati d Hazardous . . A . . . o . .
6 7 M(::e‘;:llll?a ton and Hazardous 6 0 adjacent to medium risk site 56 close to highly contaminated site 9 63 downstream of a highly contaminated site
vacant parcel likely no utilites on site.
otential undereround service utilities Drainage connection likley to impact underground utilities located on northside of
Utilities p ow%:r overl;ead ” underground utilities on Roan lane. May Northlake including Seacoast easement on
p need a drainage easement agreement for frontage of parcels.
7 5 3 15 25 Roan Lane. 4 20
Threatened and Endangered - s L
. L7 no mitigation needed no mitigation needed no mitigation needed
Species and Associated Costs
8 1 1 1 1 1 1
9 Noise 0 0 0
ket ] Al none anticipated none anticipated none anticipated.
Uplands and Associated Costs patec. patec. pated.
10 0 0 0
Cultural Resources
Involvement and Associated none anticipated. none anticipated. none anticipated.
11 Costs 0 0 0
12 Section 4(f) 0 none anticipated. 0 none anticipated. 0 none anticipated.
not applicable due to distance from the not applicable due to distance from the 1ot applicable due to distance from the study area.
Public Wellfield study area, not within the well field study area, not within the well field PP o . Y ’
13 0 etz o 0 et 7 0 not within the well field protection zone
access via Rochester St. and . - . .
. - . . . roadway restoration costs and piping to access is easy due to being on frontage. No
Construction Birmingham Dr. is through residential . . . . .
14 6 6 36 neighborhood o4 pond is required. 5 12 additional cost due to site location.
. all have access, same maintenance for all have access, same maintenance for . .
15 4 Maintenance 3 12 each site 12 each site 3 12 all have access, same maintenance for each site
could have requirements from the local government may want more landscape due
. . d will need a fence due to school being to being on a frontage road. City could require
Aesthetics residences and local government to . . . .
look more like a park then a pond located on adjacent parcel. specific landscaping, may need a berm or fencing
16 3 5 5 p p 12 6 18 at sidewalk and back street.
Publi inion and Adja icipalities migh lik fronta i
ubilc Opinion and Adjacent Jocal residents might not like pond already vacant municipalities might not li vc Pond on frontage o
17 6 Residency Concerns 5 0 12 7 0 roadway. Loss of existing tax base.
18 Other 0 0 0
Score] 298 220 312
Ranking] 2 1 3

Comments: Scores are given from 1 to 10. Less points means a better or more desired alternative.

Page 1 of 1

FM 435803-1-22-02
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FDOT
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MEETING AGENDA & NOTES

At Northlake Boulevard Interchange %
FM# 435803-1-22-02 & ETDM # 14182 Stanley Consultants wc

w SR 9 /1-95 PD&E Study

Date:

April 6, 2017 Place: FDOT 2™ Floor Conf. Room

Project:

Purpose:

SR 9/1-95 at Northlake Blvd.
FM 435803-1-22-02

Notes By: Linda Ferreira, PE

Pond Siting 2nd Meeting
(Meeting 2 of 3)

ITEMS TO BE DISCUSSED:

1. Verification of Pond Design Guidelines 7
and Criteria )
2. Review 3 Potential Pond Sites 8.
3. Screen Pond Site Alternatives 9.
4. Conclude Scores 10.
5. Next Meeting 11.
6. 12.

The following meeting notes set forth our understanding of the discussions and decisions made at this meeting. If no
objections, questions, additions, or comments are received within 5 working days from issuance of the meeting notes, we will
assume that our understandings are correct. We are proceeding based on the contents of these meeting notes.

Attendees: See Attached Attendee List

1.

Verification of Pond Design Guidelines and Criteria — reviewed at the beginning of the meeting.

2. Review of 3 Potential Pond Sites

3.

Open discussion with exhibits. Review 3 pond sites identified in previous meeting.

New pond siting exhibits were distributed to the team members.

a.

Pond A - The limits of Pond A have been revised to reflect the comments from Pond Siting
Meeting #1. The new proposed site for Pond A consists of one commercial parcel and 4
residential parcels. This revision was made due to 4 of the residential parcels potentially needing
to be acquired for the roadway improvements for the Modified Concept Alternative.

Pond B - The limits of Pond B have been revised to reflect the comments from Pond Siting
Meeting #1. The revised site is now incorporated within one existing vacant parcel on the west
side of Roan Lane north of Northlake Blvd.

Pond F - The limits of Pond F have been revised to reflect the comments from Pond Siting
Meeting #1. The revised site is comprised of two parcels; one commercial parcel currently
occupied by Edwin Watts Golf and one vacant parcel. The site is located on the north-east corner
of Northlake Blvd and Roan Lane

Pond Site Alternatives Screening

a.

Assign weights to evaluation factors:

Following the procedure in the District 4 Pond Siting Design Guidelines, weights were first
assigned to the evaluation criteria factors. A rating scale from 1 to 10 was utilized with 10 given to
factors that were determined to have high importance and 1 given to factors with lesser importance.



Right of Way Costs and Drainage Considerations were given the highest amount of weighted points
with 8, Contamination and Hazardous Materials was given a weight of 7, Construction a 6, Utilities
and Public Opinion and Adjacent Residency Concerns both received a 5, Zoning (Right of Way)
and Maintenance a weight of 4, Land Use and Aesthetics received 3 and Threatened and
Endangered Species and Associated Costs was given a weight of one.

Criteria factors that were determined to have the same significance to all three pond sites or were
not applicable were not given a weight and were eliminated from the evaluation matrix scoring.
Those factors include Flood Zone FEMA (no flood zones exist within the study area), Noise (N/A),
Wetlands and Protected Uplands and Associated Costs (N/A), Section 4(f) (N/A), Public Wellfield
(not applicable as the well fields are located far to the north of the study area) and other.

Score the 3 pond sites — lowest score equals higher ranking

e Zoning (Right of Way) — Pond F and Pond B have the same zoning but pond F is more
prominent due to it being located on highway frontage, therefore Pond B was scored lower than
Pond F and Pond A had mixed zoning and was scored in the middle.

e Land use — Due to Pond B current being vacant it was scored the lowest, Pond F would leave
an uneconomic remainder giving it the highest score between the three ponds.

e Right of Way Costs — Pond F would have the highest ROW cost with Pond A closely behind.
Pond B would have the lowest ROW cost and was scored the lowest.

e Drainage Considerations — Pond A is located further upstream and would have an irregular
shape not making it idea for a pond given drainage considerations. Pond B would require extra
piping for storm drain water to reach it. Pond F is hydraulically closer and adjacent to Northlake
Blvd awarding it the lowest score in this factor category.

e (Contamination and Hazardous Materials — Pond A is adjacent to a site rated with a median risk
rating. Pond B is close to a high rated risk site and so is Pond F. Pond F is down gradient of the
groundwater flow from the high risk contaminated site giving it the highest score.

e Utilities — There can be expected existing underground utilities located on Pond Site A to
service the hotel and overhead utilities. Pond A was scored the lowest out of the three ponds in
this factor. Pond B currently has no existing utilities but would require a 25-foot easement
along Roan lane in order to have the runoff reach the pond. Underground utilities are located
on Pond 4 for a local water utility company giving Pond F the highest score.

e Threatened and Endangered Species and Associated Costs — all three pond sites were scored
the same as all three have minimal impact to threatened or endangered species. The area is
mostly impervious concrete and asphalt.

e Construction — Pond A was giving the highest score due to construction access needing to be
through the north of the site through a residential area. Pond B will need additional piping down
Roan Lane and would need more construction area to get the pipes from the roadway to the
pond. Pond F received the lowest score due to easy construction access and its location on the
frontage of the highway.

e Maintenance — All site received the same score for maintenance.

e Aesthetics — The site for Pond A could have requirements from the residence and local
government to look more like a park then a pond. Pond B would require a fence but would
probably require minimal beatification. Pond C received the highest score due to it being on
the frontage of Northlake Blvd and the city could require specific landscaping, the site would
also require a berm or fencing.



e Public Opinion and Adjacent Residency Concerns — Pond A received a medium rating due to
residence possibly not favoring a pond in this location. Pond B is currently vacant and receive
the lowest score. Pond F was scored the highest due to it being on the frontage of Northlake
Blvd and municipalities not favoring the use of valuable frontage road as a pond and not
commercial property.

Conclude scores

The pond site with the lowest ranking and chosen as the preferred pond site was Pond B with a score of
218. Pond A came in second with a score of 293 and Pond F received a score of 305.

Next Meeting/Adjourn
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-

oz

Direct 561.584.8708

- | Evans, Bill Stanley Consultants Project Manager Cell: 561.352.5662 EvansBill@StanleyGroup.com
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SR-9/1-95 at Northlake Interchange PDE Study

Pond Siting Matrix

FM 435803-1-22-02

ETDM 14182
Weight Factor Weighted Weighted Weighted Notes
of Factor Score Score Score
Alternative Number
Brief Description of B2 AEEHENY guadrant Comr_n/Resm_. Parct_als. Ut|||z_es e 2.2 acres between Roan Ln & Sunrise Dr.. Utilizes retail golf store and vacant
lternative property and residental properties. Residentail properties are 2.2 acres at NE quadrant undeveloped parcel. parcels. Frontage of golf store is impacted by all roadway alternatives
A impacted by roadway Alternative 1. ’ ’
Parcel Number
Parcel Size (Acres) # Acres 2.30 # Acres 2.39 # Acres 2.20
hotel portion is commercial and plus 4 . . L .
. . S . . - same zoning as site F, but it is more promident
. . residential homes. Jurisdiction of both same zoning as site F. Jurisdiction of . . Lo
Zoning (Right of Way) . and is on frontage of highway. Jurisdiction of the
City of Palm Beach Gardens (hotel) Palm Beach County. City of Palm Beach Gardens
1 4 5 20 and Palm Beach County (residential). 8 8 32 Y
2 3 Land Use B 15 mixed land use 6 vacant - no current land use 8 24 leaves an uneconomic remainder
Ridht of Way Costs porpotional to ROW cost estimate. porpotional to ROW cost estimate. No porpotional to ROW cost estimate. Business
3 8 Y Y 8 64 Business and residential relocations. 32 relocations. 9 72 relocation.
ite is furth han B . . .
s_lte is further up stream than B or C . . . hydraulicly, closer, adjacent to the road, no
. . . Pipe flow from east back west to pond Connection requires restoration on Roan .
Drainage Considerations . easement or separate connection to roadway
then east again to outfall. Irregular Lane required
4] s 6 48 shape 32 2 16 quired.
) Flood Zone FEMA 0 0 0
Contamination and Hazardous . . . . . . . . .
6 7 Materials 6 1 adjacent to medium risk site 56 close to highly contaminated site 9 63 downstream of a highly contaminated site
vacant parcel likely no utilites on site.
. . . Drainage connection likley to impact underground utilities located on northside of
A potential underground service utilities, L . .
Utilities underground utilities on Roan lane. May Northlake including Seacoast easement on
power overhead .
need a drainage easement agreement for frontage of parcels.
7 5) B 15 25 Roan Lane. 4 20
Threatened and Endangered I T I
8 1 Species and Associated Costs 1 1 no mitigation needed 1 no mitigation needed 1 1 no mitigation needed
9 Noise 0 0 0
Wetlands and Protected - - -
; none anticipated. none anticipated. none anticipated.
Uplands and Associated Costs
10 0 0 0
Cultural Resources
Involvement and Associated none anticipated. none anticipated. none anticipated.
11 Costs 0 0 0
12 Section 4(f) 0 none anticipated. 0 none anticipated. 0 none anticipated.
_ ) not applicable due j(o qlstance fror_n the not applicable due j(o fﬂstance fror_n the not applicable due to distance from the study area,
Public Wellfield study area, not within the well field study area, not within the well field o ’ .
X . not within the well field protection zone
13 0 protection zone 0 protection zone 0
access via Rochester St. and . . . .
. - X . . roadway restoration costs and piping to access is easy due to being on frontage. No
Construction Birmingham Dr. is through residential ond is required additional cost due to site location
4] s 6 36 neighborhood. 24 P quired. 2 12 :
Maintenance all have access, same maintenance for all have access, same maintenance for all have access. same maintenance for each site
15 4 B 12 each site 12 each site B 12 !
. local government may want more landscape due
could have requirements from the . . : . .
. . will need a fence due to school being to being on a frontage road. City could require
Aesthetics residences and local government to . e . .
look more like a park then a pond located on adjacent parcel. specific landscaping, may need a berm or fencing
16 3 5 15 P P 12 6 18 at sidewalk and back street.
Public Opinion and Adjacent . . . municipalities might not like pond on frontage of
17 5) Residency Concerns 5 25 local residents might not like pond 10 already vacant 7 35 roadway. Loss of existing tax base.
18 Other 0 0 0
Score 293 218 305
Ranking] 2 1 3
April 6, 2017 Page 1 of 1
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