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EXECUTIVE SUMMARY

The Lake Lorraine drainage system consists of the Lake Lorraine Phase 111 subdivision and portions of
the Shalimar Pointe Golf Course draining to Lake Lorraine. The system was designed and constructed in
the early-to-late 1970's and consists of a primary stormwater piping system that flows from north-to-
south through the center of the Lake Lorraine Phase 111 subdivision, with secondary conveyance pipes
connecting to the primary piping system as it flows to the south. The primary piping system outfalls to a
wet-detention pond, Pond #1, and then the stormwater flows through a system of weirs and culverts
before ultimately discharging to Lake Lorraine. A site location map isincluded herein as Appendix A.

Localized flooding has been reported by residents during storm events and the purpose of the Lake
Lorraine Drainage System Analysisis to determine the source of this flooding and identify improvements
to the system which will aleviate the flooding.

SECTION |: CONDITION ASSESSMENT

The Lake Lorraine Drainage System Analysis is comprised of three distinct assessment phases. The first
phase presented in Section | consists of a condition assessment which analyzes the existing pipes and
structures and their physical condition. This assessment is based on a combination of field observations
and video-scoping to identify pipe conditions and provide a replacement recommendation for the
deteriorated pipes and inlets within the pipe network.

The majority of the piping throughout the stormwater system is corrugated metal pipe (CMP) and the
condition of most of the CMP in the north end of the drainage basin have notable rust and bottom
corrosion. The CMP pipes in the southern portion of the basin arearemain in a submerged condition most
of the year and have outlived their service life; therefore, the pipes show significant signs of corrosion,
rust, and bottom deterioration. The sediment and debris noted in most of the pipes and structures consists
primarily of lawn clippings and sediment build-up associated with pipe damage. Some isolated areas of
concrete and timber were also found.

During the inspection process, it was noted that residents throughout the neighborhood place their lawn
trimmings and bags of lawn debris on top of the drainage structures. In several cases the lawn debris,
including bags and limbs, was stacked over and on top of the inlet openings preventing the ssormwater
from accessing the structures. The leaves and limbs have also been washing into the structures, adding to
the sediment and debris issues noted during the video inspection. It is recommended that the residents
place their lawn trimmings away from the storm structures to alleviate some of this concern. Each street
averages two curb inlets and the inlets were blocked on severa occasions by lawn debris and trimmings
which further add to the drainage issues and periodic flooding.

There were also a few non-permitted connections to the CMP from various residences. In most cases, a
top penetration was noted in the pipe, but the source was not readily identified. The connections were not
made using the proper gaskets or other appropriate measures to ensure the connection was watertight and
to protect the pipe from rust and deterioration. Water intrusion at the non-permitted connections has
added to the corrosion issues at the entrance points and appears to have further weakened the CMP pipes.
It is recommended that all non-permitted connections be removed and pipes repaired until the County can
replace the pipes in the future. Roof drains connected into the piping system should be directed to the
nearest inlet via gutter extensions and spill pads.
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SECTION II: HYDRAULIC ASSESSMENT OF THE OUTFALL

The second phase presented in Section |1 comprises an outfall assessment model of the drainage system
using the Stream Technologies modeling software Interconnected Channel and Pond Routing Model
(ICPR) to assess the hydraulic capacity of the existing system. The purpose of the ICPR hydraulic
modeling is to help determine if the system is flooding due to downstream conditions, a lack of pipe
capacity, or other capacity related issues, such asinlet opening sizes.

Asoutlined in Section 11, the first step of the outfall assessment isto model the drainage system assuming
all the existing pipe sizes are to remain and the system is operating in an ideal state with no sediment or
deterioration in the structures, pipes, or ponds. The ICPR analysis performed in Section 11 identified
flooding in several nodes throughout the system for the Florida Department of Transportation (FDOT)
10yr-2hr storm. The nodes identified are consistent with the areas that flooding has been reported.

Once the nodes where flooding occurred are identified, the next step is to remove downstream parameters
on the system that could possibly be adding additional tailwater to the system to determine the source of
the flooding. The modifications started by removing the existing weir (S-34) located south of Pond #1 as
shown in Exhibit 11 in Section I1. The removal of the weir did not aleviate the flooding north of Pond
#1 and did not have any measurable impact on the upstream pipe system.

The downstream systems were further modified removing the existing downstream culverts to allow for
the water to flow more freely and effectively lower the pond elevations. Neither Modifications #2 or #3
had an appreciable effect on the upstream systems.

The final analysis outlined in Section 11 is to remove all the ponds (Ponds #1, #2, and #3) and the
downstream wetlands from the model to confirm the assumption that the existing restrictions are upstream
and related to pipe and structure sizes. This option allows for the system to be modeled so that the water
flows freely from the pipe end flowing into Pond #1 with no tailwater. This final analysis confirmed that
the downstream pond systems do not cause the upstream flooding, and the lack of upstream pipe capacity
and structure opening restrictions are the sources of the flooding.

SECTION III: HYDRAULIC ASSESSMENT OF PIPESAND STRUCTURES

The third phase presented in Section |11 constitutes an analysis of the existing pipe capacity in the system
to determine if there are any constrained conveyance areas which are creating upstream flooding and
recommendations as to which pipes may be replaced with larger pipes to improve conveyance volume.

In summary, the localized flooding is a result of the existing pipes within the subdivision not having
enough capacity to convey the flow to the pond systems. In addition to the deficient pipe sizes, the
structure openings are often inadequate for the contributing flow. By modifying the structures and
increasing the pipe sizes, the localized flooding may be eliminated for the 10yr-2hr storm event.

In consideration of the condition of the existing pipes and stormwater structures and the hydraulic
analysis, the recommended pipe replacement summary is provided in Table ES-1 and the recommended
structure improvements are provided in Table ES-2.
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Legend
Table ES-1: Pipe Replacement Summary Delete Structure
Report Name: Lake Lorraine Drainage System Analysis Owner: Okaloosa County Public Works Replace Pipe Due to Capacity
Report Date: October 2013 Project Description:  Lake Lorraine Condition Assessment Replace Pipe Due to Deterioration
Prepared by: ToniaD. Nation, P.E. No Replacement Required
Recom- Q (cfs) Q(CFy)
mended | No. of us Length Area Velocity Flowing 10yr-2hr Available
Name Basin Name Shape | Size(in) | Pipes | Material Node DS Node USInvert (ft) DSInvert (ft) (ft) Slope (%) (Single) N (ft/sec) Full Storm Capacity
P-1 Basin S-1 Circular 18 1 RCP S-1 S-2 17.55 17.13 31 1.38% 1.7671 0.012 7.60 13.42 8.33 5.09
P-2 Basin S-2 Circular 36 1 CPP S-2 S-3 17.13 15.9 204 0.60% 7.0686 0.022 4.35 30.72 16.21 14.51
P-3 Basin SW-1 Circular 36 1 CPP S-4 S-5 15.49 15.05 195 0.23% 7.0686 0.022 2.66 18.78 16.33 2.45
P-4 Basin SW-2 Circular 30 1 CPP S-6 S-7 15.56 15.37 20 0.94% 4.9087 0.022 4.81 23.59 16.46 7.13
P-5 Basin SW-3 Circular 36 1 CMP S-8 S-10 15.59 14.05 307 0.50% 7.0686 0.022 3.96 27.99 25.51 2.48
P-6 Basin SW-4 Circular 30 1 CPP S-13 S-14 14.41 14.08 5 6.76% 4.9087 0.022 12.87 63.20 30.93 32.27
P-7 Basin S-11 Circular 30 1 CPP S-11 S-12 16.01 15.25 608 0.13% 4.9087 0.022 1.75 8.59 5.42 3.17
P-8 Junction Circular 36 1 RCP S-14 S-15 13.9 13.3 143 0.42% 7.0686 0.012 6.64 46.92 30.93 15.99
P-9 Basin S-15 Circular 36 1 RCP S-15 S-16 13.19 13.05 31 0.45% 7.0686 0.012 6.88 48.60 37.16 11.44
P-10 Basin S-16 Circular 42 1 RCP S-16 S-17 12.86 12.1 269 0.28% 9.6211 0.012 6.04 58.10 43.47 14.63
P-11 Basin S-17 Circular 48 1 RCP S-17 S-18 12 11.64 50 0.72% 12.5664 0.012 10.55 132.53 52.07 80.46
P-12 Basin S-18 Circular 36 2 RCP S-18 S-19 11.55 10.82 263 0.28% 7.0686 0.012 5.40 76.29 58.48 17.81
P-13 Basin S-19 Circular 48 1 RCP S-19 S-20 10.72 10.6 54 0.22% 12.5664 0.012 5.83 73.30 66.48 6.82
P-14 Basin S-20 Circular 48 1 RCP S-20 S-21 10.6 10.3 131 0.23% 12.5664 0.012 5.94 74.60 72.49 211
P-15 Junction Circular 48 2 RCP S-21 S-22 10.3 10.2 33 0.30% 12.5664 0.012 6.85 172.28 72.49 99.79
P-16 Basin S-30 Circular 24 1 RCP S-30 S-24 13.22 12.9 31 1.03% 3.1416 0.012 7.95 24.97 3.15 21.82
P-17 Junction Circular 48 1 RCP S-22 S-23 10.2 9.66 134 0.40% 12.5664 0.012 7.85 98.68 72.49 26.19
P-18 Delete Junction N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A
P-19 Basin S-24 Circular 36 2 RCP S-24 S-25 9.66 8.1 189 0.83% 7.0686 0.012 9.32 131.70 79.98 51.72
P-20 Basin S-25 Circular 36 2 RCP S-25 S-26 8.02 6.71 343 0.38% 7.0686 0.012 6.34 89.57 92.15 (2.58)
P-21 Basin S-26 Circular 36 3 RCP S-26 S-28 6.71 5.13 66 1.76% 7.0686 0.012 13.58 287.99 107.08 180.91
P-22 Delete Junction N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A
P-23 Junction Circular 36 3 RCP S-28 S-29 5.54 5.13 25 1.64% 15.9043 0.012 17.18 273.17 107.08 166.09
P-24 Basin S-31 Circular 18 1 RCP S-31 S-26 12.26 12.16 32 0.31% 1.7671 0.012 3.62 6.40 3.05 3.35
P-25 Basin S-32 Circular 18 1 RCP S-32 S-33 12.78 12.92 30 0.50% 1.7671 0.012 4.57 8.07 3.91 4.16
P-26 Basin S-33 Circular 24 1 RCP S-33 S-26 12.46 11.18 416 0.31% 3.1416 0.012 4.34 13.63 9.21 4.42
Pond #2
P-27 Equalizing Pipe Circular 36 2 RCP S-35 S-36 2.23 221 89 0.02% 7.0686 0.012 1.54 21.77 21.77 0.00
P-28 Pond #2 Circular 36 2 RCP S-37 S-38 7.6 7.35 40 0.62% 7.0686 0.012 8.66 122.49 41.44 81.05
P-29 Pond #3 Circular 36 1 CPP S-39 S-40 7.03 5.67 66 2.06% 7.0686 0.022 8.03 56.76 22.26 34.50
P-30 Pond #3 Circular 36 1 CPP S-41 S-42 6.5 5.62 66 1.33% 7.0686 0.022 6.46 45.66 22.26 23.40
P-31 Outfall Circular 48 1 RCP S-43 S-44 3.66 3.52 39 0.36% 12.5664 0.012 3.56 44.78 43.11 1.67
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ES-2

Report Name:

Recommended Structure Improvements

Legend

Delete Structure

Replace Structure Due to Capacity

Replace Pipe Due to Deterioration

Owner: Okaoosa County Public Works
Project Description: Lake Lorraine Condition Assessment

Prepared by: ToniaD. Nation, P.E.

No Replacement Required Report Date:  October 2013
Structure Existing Type Recommended Modification | Northing (ft) Easting (ft) Pipes
S1 Field Formed Inlet Replace with Type F DBI 532356 1321107.23 P-1
S2 Field Formed Inlet Replace with Type F DBI 532326.58 1321099.75 ﬁ;
S3 Pipe End- No Structure 36" MES 532123.29 1321089.94 P-2
S4 Pipe End- No Structure 36" MES 532083.15 1321090.12 P-3
S5 Pipe End- No Structure 36" MES 531893.5 1321134.46 P-3
S6 Pipe End- No Structure 30" MES 531783 1321257.71 P-4
S7 Pipe End- No Structure 30" MES 531762.92 1321259.52 P-4
S8 Pipe End- No Structure 36" MES 531625.95 1321312.76 P-5
S9 Number not used.
S-10 Pipe End- No Structure 30" MES 531405.46 1321118.22 P-6
S11 FDOT Type C DBI No Change 531265.96 1321716.95 P-7
S12 Pipe End- No Structure 30"MES 531403.11 1321125 P-7
S13 Pipe End- No Structure 24" MES 531406.38 1321089.97 P-16
FDOT Standard Manhole P-8
S14 wi Solid Top No Change 531409.09 1321085.91 P6
Replace top w/ Type 4 Curb P-8
S15 FDOT Curb Inlet Inlet (Symetrical) 531295.91 1320998.45 P9
Replace Top w/ FDOT Type 4 B9
(symetrical) Curb inlet w/ 42" x
S16 FDOT Curb Inlet 48" equivalent Grate opening a 531271.05 1320979.74 P10
flowline
Replace Top w/ FDOT Type 4 P-10
S17 FDOT CurbInlet | (Ymetrica) Curbinletw/ 42°x| o556 g6 | 1300817.08
48" equivalent Grate opening at P-11
flowline
Replace Top w/ FDOT Type 4 P-11
(symetrical) Curb inlet w/ 42" x
S18 FDOT Curb Inlet 48" equivalent Grate opening af 531049.04 1320767.79 P12
flowline
Replace Top w/ FDOT Type 4 P-12
(symetrical) Curb inlet w/ 42" x
S-19 FDOT Curb Inlet 48" equivalent Grate opening at 530839.54 1320608.26 P13
flowline
Replace Top w/ FDOT Type 4 P-13
S20 FDOT Curb Inlet | (Ymetrical) Curbinletw/ 42°x| 555036 09 | 1390553.99
48" equivalent Grate opening at P-14
flowline
P-14
S21 FDOT TypeC ) 530730.87 1320475.56
Replace with Type G DBI P-15
S22 FDOT TypeC ) 530709.69 1320500.63 P17
Replace with Type G DBI P-15




ES-2

Report Name:

Recommended Structure Improvements

Legend

Delete Structure

Replace Structure Due to Capacity

Replace Pipe Due to Deterioration

Owner: Okaoosa County Public Works
Project Description: Lake Lorraine Condition Assessment

Prepared by: ToniaD. Nation, P.E.

No Replacement Required Report Date:  October 2013
Structure Existing Type Recommended Modification | Northing (ft) Easting (ft) Pipes
S-23 FDOT Curb Inlet 530602.51 1320420.12 P17
Remove Structure P-18
Replace Top w/ FDOT Type 4 P-18
S24 FDOT Curb Inlet | (YMetrica) Curbinlet w/ 42°X| 5,500 04 | 139042562 P19
48" equivalent Grate opening at
flowline e
Replace Top w/ FDOT Type 4 P-19
s25 FDOT Curb Inlet | (YMetrica) Curb inletw/ 42X 53106 35 | 1300523.14
48" equivalent Grate opening at P-20
flowline
P-20
S-26 FDOT Curb Inlet No Change 530278.34 1320218.84 E;i
P-26
S27 Structure Type Unknown Remove Structure 530265.82 1320223.1 ﬁ;;
Type F DBI Top Type JAItB P-22
S28 Structure Type Unknown Bottom (14-6" x 4-0') 530249.18 1320277.84 P23
S-29 Endwall (3) 36" Endwall 530225.51 1320286.11 P-23
S-30 FDOT Curb Inlet No Change 530573.75 1320406.95 P-16
S31 FDOT Curb Inlet No Change 530309.31 1320211.61 P-24
S32 FDOT Curb Inlet No Change 530336.62 1319806.79 P-25
S-33 FDOT Curb Inlet No Change 530306.47 1319803.84 g;g
S34 Weir No Change NA
S35 Pipe End- No Structure 36" MES 529712.09 1320105.79 P-27
S-36 Pipe End- No Structure 36" MES 529647.04 1320045.65 pP-27
S-37 MES 36" MES 529701.52 1320070.89 P-28
S-38 MES 36" MES 529670.39 1320045.37 P-28
S-39 Pipe End- No Structure Replace Endwall 529515.23 1319791.15 P-29
S40 Pipe End- No Structure Replace Endwall 529522.84 1319769.64 P-29
S41 Pipe End- No Structure Replace Endwall 529459.93 1319749.94 P-30
S42 Pipe End- No Structure Replace Endwall 529459.93 1319749.94 P-30
S43 Endwall Replace w/ 48" Endwall 529095.95 1319548.27 P-31
S-44 Endwall Replace w/ 48" Endwall 529056.71 1319550.38 P-31
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SECTIONI: CONDITION ASSESSMENT

This section provides an inventory of the existing stormwater pipes and structures as well as a condition
assessment of the stormwater systems associated with Lake Lorraine drainage system as described above. The
assessment addresses the existing stormwater conveyance system including stormwater pipes, inlets, and
contributing swales. Sizing recommendations are included in the hydraulic analysisin Section 111.

The initial phase of this assessment involved the verification of the existing site conditions. The land surveyor,
Rare Earth, Inc. of Niceville, FL, surveyed the existing stormwater pipes, inlets, ponds and swales associated with
the drainage system from May 7 to June 6, 2012. The surveyor was aso tasked with preparing an existing
condition survey of the primary stormwater infrastructure associated with this basin. Pipe locations, sizes, and a
limited condition assessment based on field observations were also prepared.

Mr. Rooter Plumbing of NW Florida was contracted to video-scope the accessible stormwater pipes to help
determine the condition of the stormwater pipes; they were onsite from June 2 to June 12, 2012. Mr. Rooter was
onsite and completed the video scoping during periods of intense rain. The pipes were in a tailwater condition
with higher-than-average water levels for most of the video inspection period.

After receiving both the survey and the video scoping documentation, a comprehensive inventory and condition
assessment of the stormwater system was prepared. Below is a summary of the structures and pipes that serve as
the primary conveyance system for the drainage basin. The replacement assessment based on the condition of the
structures and pipes can be found in Section [11.

The following is alegend of standard abbreviations that may be used to describe the different pipe materials and
stormwater structures throughout this section.

Standard Abbreviations
Corrugated Meta Pipe CMP
Corrugated Polyethylene Pipe CPP
Reinforced Concrete Pipe RCP
Mitered End Section MES
Ditch Bottom Inlet DBI
Florida Department of Transportation FDOT

A. STRUCTURE AND PIPE ASSESSMENT

Appendix A depicts the stormwater conveyance system limits evaluated in this assessment. Appendix C
includes a detailed plan set highlighting the structures and pipes summarized below:

STRUCTURE: S1

CONNECTING PIPES:  P-1 (15-in Downstream)

Structure Top Condition: S-1 appears to be a field-constructed inlet,
comparable in size to an FDOT Type C ditch bottom inlet, with a weir
adjacent to the curb to promote positive drainage. The curb and face of the
field constructed inlet appear to be in disrepair. The inlet appears to be
undersized for the drainage area. An evaluation of sizing will be addressed
further in the hydraulic study.

S-1
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Structure Bottom Condition: The video inspection revealed no visible structural concerns inside the
structure

Pipe Condition: P-1 is a 15-in corrugated metal pipe (CMP) and appears to be in fair condition with limited
rust or bottom deterioration.

Figurel
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STRUCTURE: S2
CONNECTING PIPES: P-1 (15-in Upstream), P-2 (36-in Downstr eam)

Structure Top Condition: The inlet is a field-constructed
nonstandard structure with grate that does not appear to be
original to the structure and does not seat into the structure top
astypicaly found with standard FDOT catch basins. The inlet is
approximately 24-in x 18-in but does not meet any standard
FDOT ditch bottom inlet sizes. It appears that water intrusion
has started to undermine the curb and pavement adjacent to the
structure.

Structure Bottom Condition: The video inspection noted no
visible structural concerns inside the structure. The inlet appears
to be undersized for the pipe and only has about a 24-in opening
connecting to a 36-in pipe.

S-2

Pipe Condition: The downstream pipe P-2 is approximately two inches below the top of the structure’ s rim
and only has approximately four to eight inches of cover over the pipe. The video inspection noted that pipe
P-2 appears to be in fair condition but has been distorted in size due to the lack of cover. The sizing is
addressed further in Section 111 and the structure replacement recommendation isidentified in Appendix B.

STRUCTURE: S3
CONNECTING PIPES:  P-2(36-in Upstream),

Golf Course Swale (Downstream)
End Treatment Condition: P-2 is a 36-in CMP conveyance pipe flowing to a golf course swae with no
terminating structure on the southern-end of the pipe; therefore the pipe end shall be referred to as S-3.
Typically conveyance pipes are terminated into ponds or swale through the use of a Mitered End Section
(MES) or endwall which protects the end of the pipe from damage. The proximity of the end treatments to the
swale would suggest that MES would be appropriate in this application.

STRUCTURES: S4 and S5 (Pipe Endsfor P-3)
CONNECTING PIPE:  P-3(24-in)

End Treatment Condition: P-3 is a conveyance pipe with no structures on either end of the pipe. The north
and south pipe ends are referred to as S-4 and S-5, respectively. The proximity of the end treatments to the
swale would suggest that MES would be appropriate in this application.

Pipe Condition: Pipe P-3 is a 24-in CPP and minimal sediment was observed in the accessible ends of the
pipe. The pipe appeared to be in good condition but the pipe should be upsized based on the flows from
upstream as summarized in Section I11.
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Figure2

STRUCTURES: S-6 and S-7 (Pipe Endsfor P-4)
CONNECTING PIPE: P-4 (30-in)

End Treatment Condition: Pipe P-4 has no structures on either end of the pipe. The north and south pipe
ends are referred to as S-6 and S-7, respectively. The proximity of the end treatments to the swale would
suggest that MES would be appropriate in this application.

Pipe Condition: Pipe P-4 is a 30-in CMP conveyance pipe and minimal sediment was observed in the
accessible ends of the pipe. Rust and bottom corrosion was observed in the ends of the pipe and the pipe
should be replaced as summarized in Section I11.
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STRUCTURES: S-8and S-10 (Pipe Endsfor P-5)
CONNECTING PIPE:  P-5(24-in —30-in)

End Treatment Condition: Pipe P-5 has no structures on either end of the pipe. The north and south pipe
ends are referred to as S-6 and S-7, respectively. The proximity of the end treatments to the swale would
suggest that MES would be appropriate in this application.

Pipe Condition: Pipe P-5isa30-in CMP and has logt its shape over the years and exhibits a dight elliptical
shape. P-5 transitions to a 24-in CPP approximately 25 feet from S-8. The 24-in span extends approximately
24 feet before transitioning back to 30-in CMP. This could be a result of cover concerns due to the varied
terrain along Hole #4 of the golf course. Rust and bottom deterioration with ground penetrations were
observed through the 30-in pipe sections and the pipe should be replaced as summarized in Section I11.

STRUCTURE: S9
CONNECTING PIPE: P-5 (24-in — 30-in)

Structure Condition: The survey identified a change in direction in P-5 yet no structure was located. It is
recommended to have a stormwater inlet a junctions where the stormwater pipes change direction to
mi nimize sediment build-up and to allow for away to effectively clean the pipe.

STRUCTURES: S1land S12
CONNECTING PIPES: P-7 (30-in Downstream), (Misc. Small CPP Pipes Upstream)

Structure Top/Bottom Condition: S-11 is similar to an FDOT Type C ditch bottom inlet with three 6-in
CPP (entering), 12-in CPP (entering), and P-7 a 30-in CMP (exiting) to S-12. The structure appears to be in
good condition with no erosion or structural compromises noted on the top or inside the structure.

End Treatment Condition: P-7 does not have a structure on the west end of the pipe entering a conveyance
swale; therefore the pipe end is referred to S-12 for this assessment. The proximity of the end treatment to the
swale would suggest that MES would be appropriate in this application.

Pipe Condition: S-11 has 6-in and 12-in CPP pipes draining from small yard drains from the adjacent
fairways to relieve localized ponding. The CPP pipes appear to be in good condition. P-7 is a 30-in CMP
conveying water from S-11 to S-12, through a visual inspection P-7 had minimal rust and bottom corrosion.

STRUCTURES: S-13and S-14
CONNECTING PIPES: P-6 (30-in Upstream), P-8 (36-in Downstream)

Structure Top Condition: S-14 is a standard FDOT Type A

Ditch Bottom Inlet (approximately 5 feet diameter manhole
structure) with a grate. Structure S-14 serves mostly as a junction
between the existing swale and P-8. There appears to be some
minor erosion around S-14, P-6, and in the upstream swale. The
top of S-14 appears to be in good condition.

Structure Bottom Condition: The video inspection noted no
visible structural concernsinside structure S-14.

End Treatment Condition: P-6 has no end trestment and water | S-14
is conveyed via swale through the pipe and into S-14; therefore

the pipe end is referred to as S-13 for this assessment. The swale has steep side slopes and is partially
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stabilized. The steep side dopes of the existing swale would suggest that an endwall may be appropriate end
treatment in this application.

Pipe Condition: It was aso observed that P-8 had discarded concrete inside the pipe three feet north of
Structure S-15 which appears to be causing flow restrictions and catching debris during rain events.
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Figure3
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STRUCTURE: S15
CONNECTING PIPES: P-8(36-in Upstream),
P-9 (36-in Downstream)

Structure Top Condition: S-15 is comparableto a FDOT Type 4
(symmetrical) curb inlet with two pipe connections, P-8 (36-in
CMP) and P-9 (36-in CMP). It appears that the face of the inlet
may have been repaired in the recent past and is in good
condition.

Structure Bottom Condition: The video inspection reveaed
evidence of discarded concrete inside the bottom of the inlet and
three feet into P-8. Other than the concrete, there appears to be no
visible structural concerns with the structure

S-15

Pipe Condition: P-8 and P-6 are both 36-in CMP pipes. Other
than the concrete noted in P-8, there appears to be no visible structural concerns the existing CMP pipes.

STRUCTURE: S16
CONNECTING PIPES: P-9(36” Upstream),
P-10 (36" Downstream)

Structure Top Condition: S-16 is comparable to a FDOT Type
4 (symmetrical) curb inlet with two pipe connections, P-9 (36-in
CMP) and P-10 (36-in CMP). The face of the curb inlet has been
compromised over the years and appears to have been repaired in
the past. The repairs are in fair condition with some chipping and
cracking along the face and the effective opening size has been
reduced through the repair process.

Structure Bottom Condition: The video inspection showed no
visible structural concerns inside the structure bottom.

S-16

Pipe Condition: The video inspection revealed that P-10 had
root intrusion and bottom deterioration 15 feet from Structure S-
16. See Section Il and Appendix B for the replacement
recommendations.

STRUCTURE: S17
CONNECTING PIPES: P-10 (36-in Upstream),

P-11 (42-in Downstream)
Structure Top Condition: S-17 is comparable to a FDOT Type
4 (symmetrical) curb inlet with two pipe connections P-10 (36-in
CMP) and P-11 (42-in CMP). The face of the curb inlet has been | S-17 Before Debris was Removed
compromised over the yearsand isin disrepair.

Structure Bottom Condition: The video inspection showed no
visible structural concerns inside the structure. Excessive
amounts of lawn trimmings around the structure and inside the
structure were observed at the time of inspection. Residents are
storing their trimmings on top of the stormwater structures
throughout the neighborhood for waste disposal pick-up which
results in vegetation build up around and into the structures.

S-17 After Debris was Removed
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Pipe Condition: Penetrations were observed in P-11 ten feet and 25 feet downstream of Structure S-17. The
penetration sources were not able to be identified. The penetrations have resulted in additional corrosion and
sediment build-up within the pipe.

Figure4

Page 1-9 of 20



LAKE LORRAINE DRAINAGE SYSTEM ANALYSIS AVCON, INC.
OKALOOSA COUNTY OCTOBER 2013

STRUCTURE: S-18
CONNECTING PIPES:  P-11 (42-in Upstream),
P-12 (42-in Downstream)

Structure Top Condition: S-18 is comparable to a FDOT Type 4
(symmetrical) curb inlet with two pipe connections P-11 and P-12
which are both 42-in CMP. The face of the inlet appears to have
been repaired during its lifetime and the center of the face appearsto

be sagging.

Structure Bottom Condition: Lawn trimmings were observed
inside and around the structure. The inspection showed no visible
structural concernsinside the S-18.

S-18

Pipe Condition: A non-permitted connection was noted into P-12
approximately 112 feet downstream of S-18. It appears the non-permitted connection is a 6-in pipe from a
roof-drain associated with 15 Pebble Beach Drive. Root intrusion was noted in P-12 approximately 57 feet
downstream of S-18 and separation at one of the pipe joints was identified approximately 129 feet
downstream of S-18.

STRUCTURE: S19
CONNECTING PIPES:  P-12 (42-in Upstream),
P-13 (42-in Downstream)

Structure Top Condition: S-19 is comparable to a FDOT Type 4
(symmetrical) curb inlet with two pipe connections P-12 (42-in
CMP) and P-13 (42-in CMP). The face of the inlet appears to have
minor chipping and cracking along the face of the curb. It was
noted that there were bags of lawn trimmings on top of the
structure during the field work.

Structure Bottom Condition: The video inspection showed no
visible structural concerns inside the structure.

Pipe Condition: No concerns wereidentified for Pipe P-13. S-19

STRUCTURE: S-20
CONNECTING PIPES: P-13(42-in Upstream),
P-14 (42-in Downstream)

Structure Top Condition: S-20 is comparable to a FDOT Type
4 (symmetrical) curb inlet with two pipe connections P-13 (42-in
CMP) and P-14 (42-in CMP). The face of the inlet appears to be
in disrepair with chips and cracking as large as 12 inches along
the face of the structure.

Structure Bottom Condition: The video inspection showed no
visible structural concerns inside the structure.

S-20

Pipe Condition: Video inspection revedled a hole in Pipe P-14
approximately 35 feet downstream of S-20.
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STRUCTURE: S21
CONNECTING PIPES: P-14 (42-in Upstream),
P-15 (42-in Downstream)

Structure Top Condition: S-21 is comparable to a FDOT Type C
ditch bottom inlet with a Type J bottom with two pipe connections
P-14 (42-in CMP) and P-15 (42-in CMP).

Structure Bottom Condition: The video inspection equipment
could not access this site due to limited access from overgrown
vegetation and locked gates. A limited visual inspection of thisinlet
found no visible signs of structural concerns inside the structure.

S-21

Pipe Condition: A limited visua inspection of this inlet found no

visible signs of structural concerns associated with the piping.

STRUCTURE: S22
CONNECTING PIPES: P-15 (42-in Upstream),
P-17 (30-in Downstream)

Structure Top Condition: S-22 is comparable to a FDOT Type C ditch bottom inlet with a Type J bottom
with two pipe connections, P-15 (42-in CMP) and P-17 (30-in CPP).

Structure Bottom Condition: The video inspection equipment could not access this site due to limited
access from overgrown vegetation and locked gates. A limited visua inspection of S-22 found no visible
structural concernsinside the structure.

Pipe Condition: It appears that in recent years P-17 (30-in CPP) replaced an old pipe that ran parallel to P-
17. The old pipe was abandoned and it is not clear if it was abandoned in place or if it was removed. The ends
of pipe were grouted going into S-15 and the other end of the old pipe was not found. P-17 is in good
condition; however, the pipe appears to be undersized based on the upstream and downstream pipes’ sizes and
slopes. The 30-in CPP appears to serve as a ‘bottleneck’ in the system. The pipe should be replaced as
summarized in Section I11.

STRUCTURE: S-23
CONNECTING PIPES. P-17 (30-in Upstream),
P-18 (36-in Downstream)

Structure Top/Bottom Condition: The inlet type is unknown
and pipes P-17 (30-in CPP) and P-18 (36-in CMP) connect to the
junction box. The video inspection equipment was not able to
enter directly into this structure due to the overgrown vegetation
over the structure lid. Access was available through S-23 and
debris consisting of lawn trimmings, lumber, and small limbs
were noted.

Pipe Condition: P-18 appeared to be in good condition and but
the size of the pipe is a concern. Similar to the size restrictions
in P-17 the 36-in CMP appears to be arestricting point. S-23
The hydraulic analysis shows that P-18 is too small for the
demands on the stormwater pipe. The pipe should be replaced as summarized in Section [11.
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Figure5
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STRUCTURE: S24

CONNECTING PIPES: P-18(36-in),
P-16 (24-in Upstream),
P-19 (48-in Downstream)

Structure Top Condition: S-24 is comparable to a FDOT Type
4 (symmetrical) curb inlet with three pipe connections P-18 (36-
in CMP), P-19 (48-in CMP), and P-16 (24-in CMP). The face of
the inlet appears to have outlived its service life and has
structurally failed with large chips, cracking, and broken curb
connections.

Structure Bottom Condition: There was a former pipe
connection that was removed and the opening was bricked and
grouted. The video inspection showed no visible structural
concerns inside the structure; however, the top has compromised
the performance. S-24 is recommended for replacement.

Pipe Condition: No structural concerns were noted for either P-16 or P-19 other than bottom rust in both
pipes. See Structure S-23 summary for P-18 condition summary.

STRUCTURE: S-25
CONNECTING PIPES.  P-19 (48-in Upstream),
P-20 (48-in Downstream)

Structure Top Condition: S-25 appears to be a FDOT Type 4
(symmetrical) curb inlet with two pipe connections P-19 (48-in
CMP) and P-20 (48-in CMP).The face of the inlet appears to be
in good condition; however, S-25 has been repaired over its life
and the repair has restricted the effective opening.

Structure Bottom Condition: The pipes extend into the
structure approximately two to three feet beyond the inside of
the inlet which is restricting the downstream flow inside the
inlet. The pipe extensions are significantly reducing the
downstream flow abilities and causing sediment to get trapped
inside the structure. It also appears that lawn trimmings have
accumulated in the structure. The video inspection showed no other visible structural concerns inside the
structure.

Pipe Condition: It was visually noted that P-19 and P-20 have top deterioration inside the structure and that
both pipes were approximately 80% full of water during the time of video inspection. The bottoms of the
pipes were not visible due to the high water levels but it is anticipated that the bottoms of both pipes have
excessive deterioration due to the deteriorated condition of the visible crown of the pipe visible inside the
structure. A hole wasidentified in the top of P-20 approximately 142 feet from S-25.
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STRUCTURE: S26

CONNECTING PIPES: P-20 (48-in Upstream),
P-26 (24-in Upstream),
P-24 (15-in Upstream),
P-21 (48-in Downstream)

Structure Top Condition: S-26 is comparable to a FDOT Type
4 (symmetrical) curb inlet with pipe connections P-20 (48-in
CMP), P-24 (15-in CMP), P-26 (24-in CMP) and P-21 (48-in
CMP). The face of the inlet appears to be in fair condition with
minor repairs in the past and appears to have outlived its service | S-26
life.

Structure Bottom Condition: The structure has three pipes feeding into it and one pipe exiting the structure
flowing downstream. The video inspection showed no visible structural concerns inside the structure.

Pipe Condition: All four pipesremain in a partially submerged condition year-round. Due to the submerged
condition, it is difficult to note the true condition of the pipes and the amount of sediment in the structure. The
bottoms of the pipes were not visible due to the high water levels but it is anticipated that the bottoms of the
pipes have excessive deterioration due to their submerged state, and the poor condition of the visible portions
of the crown of the pipe at the structure connection points. P-21 flows to Structure S-27 and the pipe is
deteriorated to the point that the video inspection equipment could not safely access the pipe.

STRUCTURES: S-27 and S-28

CONNECTING PIPES:  P-21 (Upstream),
P-22(Downstream),
P-23 (Downstream)

Structure Top/Bottom Condition: S27 and S-28 structure
types are unknown. The video inspection equipment could not
access structures S-27 or S-28 or P-21, P-22, or P-23 due to the
structures being below grade.

Pipe Condition: The condition of the pipes entering/exiting the | S-26
structures is so poor that the video equipment could not safely
enter the structures. The pipes and structures remain in a submerged condition year-round. The bottoms of the
pipes appear to have excessive deterioration.

STRUCTURE: S29

CONNECTING PIPE:  P-23 (48-in Upstream)

End Treatment Condition: S-29 is a 48-in endwall discharging
into Pond No. 1 as shown in Appendix C. The endwall appearsto
be in good condition.

Pipe Condition: P-23 is in poor condition. It is noted that P-23
does have sediment build-up in the endwall location due to build-
up in the pond bottom. The pond has collected years of yard
debris, sediment and soil intrusion from the deteriorating pipes
upstream. S-29

Pond Condition: Okaloosa County maintains Pond #1 and provides annual sediment removal. The sediment
will need to be removed to further keep S-29/P-23 from becoming blocked.
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Figure6

STRUCTURE: S-30
CONNECTING PIPE: P-16 (24-in Downstream)

Structure Top Condition: S-30 is comparable to an FDOT Type
4 (symmetrical) curb inlet with a single pipe connection P-16
(24-in CMP). The face of the inlet is in disrepair with large
portions of exposed rebar. It appears that the inlet top has
reached its effective servicelife.

Structure Bottom Condition: The video inspection showed no
visible structural concernsinside the aged structure.

Pipe Condition: From visua observations, P-16 has bottom
deterioration inside the structure and the pipe was approximately | S-30
80% full of water during the time of inspection. The bottom of
the pipe was not visible due to the high water levels but it is anticipated that it has bottom deterioration due to
its submerged state, and based on the deteriorated condition of the crown of the pipe visible at the structure
connection point.
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STRUCTURE: S31
CONNECTING PIPE: P-24 (15-in Downstream)

Structure Top Condition: S-31 is comparable to a FDOT Type
4 (symmetrical) curb inlet with one pipe connection P-24 (15-in
CMP). The face of theinlet isin disrepair and is being supported
with PV C pipe supports. The face has been repaired in the past,
but it appears that the repairs may be close to failing.

Structure Bottom Condition: The video inspection showed no
visible structural concerns inside structure S-31, athough the
structure was 80% full of water during the time of inspection.

Pipe Condition: From visual observations, P-24 has bottom | S-31

deterioration inside the structure. The pipe was approximately
80% full of water during the time of inspection which provided limited visibility of the pipe bottom. It is
anticipated that the pipe has bottom deterioration due to its submerged state and the deteriorated condition of
the crown of the pipe at the structure connection point.

STRUCTURE: S32
CONNECTING PIPE: P-25 (15-in Downstream)

Structure Top Condition: S-32 appears to be a FDOT Type 4
(symmetrical) curb inlet with one pipe connection P-25 (15-in
CMP). Theface of theinlet isin disrepair and is being supported
with PV C pipe supports. A large piece of concrete is missing at
the western corner of the structure.

Structure Bottom Condition: The video inspection showed no
visible structural concernsinside the structure.

Pipe Condition: It was observed that P-25 has minor bottom
deterioration inside the structure. The bottom of P-25 was not | S-32
visible due to the high water levels but it is anticipated that the
bottom of the pipe has excessive deterioration due to the submerged state of the corrugated metal pipe.

STRUCTURE: S-33
CONNECTING PIPES: P-25(15-in Upstream),
P-26 (24-in Downstr eam)

Structure Top Condition: S-33 is comparable to an FDOT Type
4 (Symmetrical) curb inlet with two pipe connections P-25 (15-in
CMP) and P-26 (24-in CMP). The face of the inlet has been
repaired in the past and the repair appears to remain in fair
condition but the effective opening size appears to be
compromised.

Structure Bottom Condition: The video inspection showed no
visible structural concerns inside the structure.

S-33
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Pipe Condition: P-26 has minor bottom deterioration inside the structure and athough the bottom of the pipe
was not visible due to the high water levels it is anticipated that the bottom of the pipe has excessive
deterioration due to the submerged state of the corrugated metal pipe and the condition of the pipe ends. P-25
appearsto be in acceptable condition since this pipe primarily islocated above the waterline.

STRUCTURE: S34
CONNECTING: Pond #1 and Pond #2

Structure Condition: S-34 is a weir instaled under a bridge
connecting Pond #1 and Pond #2 of the Shalimar Pointe drainage
system prior to draining to Lake Lorraine. The weir appears to
be in good condition and recommendations pertaining to the
bridge/weir are included in the hydraulic analysis presented in
Section I11.

The weir elevation has been disputed throughout the community,
and the community believes that modifying the elevation of the
weir will help relieve flooding conditions.

S-34

STRUCTURES: S35, 536
CONNECTING PIPE: P-27 (Dual 36-in)

End Treatment Condition: P-27 is a dua 36-in CMP culvert connecting Pond #2 and Pond #3. The pipes
remain below the water level annually and serve as an equalizing culvert. No structures are located on either
end of the culvert; therefore, the pipe ends are referred to as S-35 and S-36 respectively for this assessment.
The pipe ends should be MES based on the pond side slopes.

Pipe Condition: Video inspection was not possible for P-27 due to the dual 36-in CMP being in a 100%
submerged condition and draining the pipes could further compromise the pipes. The two pipes remain in a
submerged condition year-round. Field observations show the dual 36-in pipes have significant amount of
deterioration (corrosion, rust, and large holes) on the pipe ends

extending into the pond and the pipes appear to be structurally
unsound.

STRUCTURES: S-37,S38
CONNECTING PIPE: P-28 (65-in x 40-in)

End Treatment Condition: S-37 and S-38 are the MES ends of a
65"x40" CMP culvert (parallel to P-27) connecting Pond #2 and
Pond #3. The field inspection showed the MES ends with wood
endwall supports on the sidesto be in fair condition with isalarge
amount of sediment and vegetation built-up at both end of the | S-37

culvert.

The pipe ends each have a small opening with grate to allow for
water to flow through a grate and into the pipe instead of flowing
over the pavement edge around the MES.

Pipe Condition: Video inspection was not necessary for P-28 due
to the pipe being directly accessible. The flow line of the pipe
remains above the normal water level for both Ponds #2 and #3.

P-28 has approximately six inches of sediment throughout the

S-38
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bottom of the pipe and an asphaltic coating on the bottom and top, likely to serve as a protective coating. P-28
has three pipes crossing through its center and the pipe has less than 12 inches of cover between the crowns of
the pipe the roadway, neither of which area an acceptabl e construction standard.

Figure?7

STRUCTURES: S-39, S40, S-41, S42
CONNECTING PIPES;  P-29 (36-in), P-30 (36-in)

End Treatment Condition: S-39, S-40, S-41, and S-42 are the
ends of two 36-in CPP culverts connecting Pond #3 and Wetland
Area#l.

Pipe Condition: The dua 36-in CPP appear to be in good

condition but the wooden end wall is in disrepair and appears to
be failing. S-39 & S-41
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Figure8
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STRUCTURES: S-43,S-44

CONNECTING PIPE: P-31 (16-in x 20-in)

End Treatment Condition: S-43 and S-44 are the endwalls
associated with P-31 (16-in x 20-in CMP culvert) connecting
Wetland Area#1 and Wetland Area#2.

Pipe Condition: P-31 typically remains 50% submerged
depending on the water levels in the adjacent wetland areas.
The pipe has some minor bottom deterioration (rust and
corrosion) and appears to be significantly undersized for this

basin. S-43
B. CONDITION ASSESSMENT SUMMARY

The magjority of the piping throughout the stormwater system is corrugated metal pipe (CMP) and the
condition of most of the CMP in the north end of the drainage basin have notable rust and bottom corrosion.
The CMP pipes in the southern portion of the basin area remain in a submerged condition most of the year
and have outlived their service life; therefore, the pipes show significant signs of corrosion, rust, and bottom
deterioration. The sediment and debris noted in most of the pipes and structures consists mostly of lawn
clippings and sediment build-up associated with pipe damage. Some isolated areas of concrete and timber
were a so found.

During the inspection process, it was noted that residents throughout the neighborhood place their lawn
trimmings and bags of lawn debris on top of the drainage structures. In severa cases the lawn debris,
including bags and limbs, was stacked over and on top of the inlet openings preventing the stormwater from
accessing the structures. The leaves and limbs have also been washing into the structures, adding to the
sediment and debris issues noted during the video inspection. It is recommended that the residents place their
lawn trimmings away from the storm structures to alleviate some of this concern. Each street averages two
curb inlets and the inlets were blocked on several occasions by lawn debris and trimmings which further add
to the drainage issues and periodic flooding.

There were also a few non-permitted connections to the CMP from various residences. In most cases, a top
penetration was noted in the pipe, but the source was not readily identified. The connections were not made
using the proper gaskets or other appropriate measures to ensure the connections were watertight and to
protect the pipe from rust and deterioration. Water intrusion at the non-permitted connections has added to the
corrosion issues at the entrance points and appears to have further weakened the CMP pipes. It is
recommended that all non-permitted connections be removed and pipes repaired until the County can replace
the pipes in the future. Roof drains connected into the piping system should be directed to the nearest inlet via
gutter extensions and spill pads.

The removal of sediment and debris in the structures and minimal debris in the pipes will help maintain the
system unit it can be repaired.
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SECTION II: HYDRAULIC ANALYSISOF THE OUTFALL

A. INTRODUCTION

This section provides an assessment of the ponds and associated culverts downstream of the Lake Lorraine
Phase |11 subdivision to determine the downstream pond system impacts on the existing upstream conveyance
system. The initia phase of this analysis was to model the entire drainage basin to determine the current
capacity of the system and to confirm the areas where periodic flooding occurs. The existing conditions model
confirmed that the subdivision does experience flooding during the 10yr-2hr and the 25yr-24hr storm events.
Once the flooding areas were defined, then the assessment required modifying the downstream ponds,
culverts, and weirs to determine how modifications to the downstream components will affect the existing
flood conditions within the subdivision.

B. HYDRAULIC SUMMARY OF DOWNSTREAM SYSTEMS

The existing conditions analysis consisted of modeling the 10yr-2hr and 25yr-24hr storms to determine where
the flooding occurs. The 25yr-24hr storm shows staging at most of the nodes within the hydraulic model;
therefore, the FDOT design storm of 10yr-2hr was utilized to better gauge the flooding of the system since
this design storm will identify the most critical notes.

1. Existing Conditions
Nodes S-17, S-18, S-21, and S-23 (as shown in Figures 9 and 10) flood above the top of curb during
the FDOT design storm. The results appear to be consistent with the field observations witnessed by
the community residents. The nodes are identified and their curb inlet locations are identified bel ow:

e S17 Located between 12 and 14 Pebble Beach Drive (North Side of Road)

e S18 Located between 15 and 17 Pebble Beach Drive (South Side of Road)

e S21 Located inthe Southern Property Line of 5 Doral Drive

e S24 Located between 4 and 6 Pinehurst Drive (North Side of Road)
These four nodes have been defined as key points were flooding occurs during the 10yr-2hr storm
events. There are other nodes were flooding frequently occurs, but the identified nodes tend to
experience flooding during most storms consistently.

Tablel

Existing Conditions
Node Flooding Summary

Existing Top of 10yr-2hr 10yr-2hr 10yr-2hr
Node Structure Elev. (ft) Max. Stage (ft) Max. I nflow (cfs) Max. Outflow (cfs)
S17 16.88 17.99 15.21 7.05
S18 16.91 17.90 13.30 7.04
S21 16.00 17.19 7.94 7.87
S24 16.96 16.54 7.87 0.16
Wetland No. 1 8.80 8.54 72.22 16.07

The impacts to the four points were evaluated in the following three alternatives to determine if
downstream modifications to Ponds 1, 2, and 3 and their associated culverts will remedy the flooding
during the design storm. The fifth node identified as “Wetland No. 1" was also assessed to determine
the downstream impacts when Ponds 1, 2, and 3 and their culverts are modified.
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Figure9

Figure 10
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2. Modification #1
The first modification considered in the hydraulic assessment was to modify the existing weir (S-34)
located south of Pond #1. The current weir top elevation is at an elevation of 8.90 ft with the bottom
of the weir at an elevation of 6.89 ft. The revised model removes the weir and places the water
elevation at the base of the existing weir (6.89 ft).

The removal of the weir does not impact Nodes S-17, 18, 21, or 24 and dlightly increases the flow
going into the downstream wetland. This indicates that the conveyance system may be undersized for
the contributing flows, but to confirm this further modification to the downstream systemsis required.
The results of this modification are illustrated in Table 2.

Table2
M odifying Pond #1 Weir
Node Flooding Summary
Existing Top of 10yr-2hr Max. 10yr-2hr Max. 10yr-2hr Max.
Node Structure Elev. (ft) Stage (ft) I nflow (cfs) Outflow (cfs)
S17 16.88 17.92 13.68 6.84
S18 16.91 17.83 10.60 6.92
S21 16.00 17.16 7.74 7.50
S24 16.96 16.77 3.87 0.00
Wetland No. 1 8.80 6.57 41.36 2.09

M odification #2

The second modification considered in the hydraulic assessment was removing the culvert and
equalizing pipes that connect Pond #2 and Pond #3, essentially creating one larger pond. This
modification also assumes the Pond #1 weir removal. This aternative removes both P-27 and P-28
and replaces them with a bridge similar to the modified bridge at Pond #1. The revised model
removes the culverts and the new water elevation for all three pondsis an elevation of 6.89 ft.

The hydraulic model for the 10yr-2hr storm (Table 3) shows that removing the culverts associated
with Pond #2 and the weir for Pond #1 till does not impact Nodes S-17, 18, 21, or 24. The only
change is an increase in the downstream flows to the wetland. This further confirms that the upstream
conveyance system flooding may be occurring due to an undersized system rather than restrictions
downstream.
Table3
Modifying Pond #1 Weir and Pond #2 Culverts
Node Flooding Summary

Existing Top of 10yr-2hr Max. 10yr-2hr Max. 10yr-2hr Max.

Node Structure Elev. (ft) Stage (ft) I nflow (cfs) Outflow (cfs)
S17 16.88 17.92 15.21 7.05
S18 16.91 17.83 13.30 7.04
S21 16.00 17.16 7.94 7.87
S24 16.96 16.77 7.87 0.16
Wetland No. 1 8.80 6.57 73.26 16.23

M odification #3

The third modification considered in the downstream hydraulic assessment was to lower the Pond #3
culvert flowing into Wetland #1. This option aso keeps the Modification #1 and Modification #2
assumptions in place to fully assess the impacts of reducing the flow restrictions on the system. This
lowers the inverts of both P-29 and P-30. The water elevation for all three ponds will remain at an
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elevation of 6.89 ft but the outfall elevation will be lowered to an elevation of 4.00 ft whichisinline
with the outfall elevation to the Wetland No. 1. The model results from Modification #3 are depicted

in Table 4.
Table4
M odifying Pond #1 Weir and Pond #2 and #3 Culverts
Node Flooding Summary

Existing Top of 10yr-2hr 10yr-2hr 10yr-2hr
Node Structure Elev. (ft) Max. Stage (ft) Max. Inflow (cfs) | Max. Outflow (cfs)
S17 16.88 17.92 15.21 7.05
S18 16.91 17.83 13.30 7.04
S21 16.00 17.16 7.94 7.87
S24 16.96 16.77 7.87 0.16

Wetland No. 1 8.80 6.58 90.38 16.36

The hydraulic model for the 10yr-2hr storm shows even with all three modifications, Nodes S-17, 18,
21, and 24 the flooding is not aleviated. There is an increase in the downstream flows to the wetland
which would result in downstream flooding and erosions concerns when compared to the existing
conditions. The results further confirm that modifying the downstream elements will not have a direct
effect on the subdivision conveyance system.

Figure1l
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5. Final Hydraulic Analysis

After reviewing Modifications #1, 2, and 3, it is clear that modifying the downstream pond systems
will not reduce or alleviate the flooding experienced in the Lake Lorraine Phase 111 subdivision. In
order to confirm the results shown in Modification #1, 2, and 3, the last exercise was to analyze the
conveyance system by removing the tailwater condition associated at Pond #1. The subdivision
conveyance system was then assessed by removing the tailwater conditions and all the constraining
elements downstream. Figure 12 depicts the current tailwater conditions with the pipe fully
submerged during the FDOT 10yr-2hr storm event.

Figure 12: Tailwater Condition

Tailwater
Normal Water Elevation

\V4

Pipe Flowing to Pond  e—)

Figure 13 depicts the free flowing tailwater condition modeled in the final hydraulic anaysis. The
free flowing condition removes any downstream constraints on the system and effectively assesses
the system in a free flowing state.

Figure 13: No Tailwater Condition

Free
Flowing

Pipe Flowing to Pond —)
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Table5
I solating the Lake L orraine Subdivision Drainage System (No Tailwater)

Node Flooding Summary

Existing Top of 10yr-2hr 10yr-2hr 10yr-2hr
Structure Elevation Max. Stage (ft) Max. I nflow Max. Outflow
Node (ft) ' (cfs) (cfs)
S-17 16.88 17.99 15.21 7.05
S-18 16.91 17.90 13.30 7.04
S21 16.00 17.19 7.94 7.87
S-24 16.96 16.54 7.87 0.16

The hydraulic model for the 10yr-2hr storm shows in a free flowing state (no tailwater), Nodes S-17,
18, 21, and 24 the flooding is not dleviated. The results further confirm that modifying the
downstream elements will not have adirect effect on the subdivision conveyance system.

C. OUTFALL ASSESSMENT SUMMARY

After anayzing the subdivision independently with no downstream constraints, it is clear that the Lake
Lorraine Subdivision conveyance system north of Pond #1 will need to be modified to address the flooding
within the subdivision. The ponds and culverts downstream of Pond #1 have no significant impact on the
upstream conveyance system and the periodic flooding is a direct result of undersized pipes and undersized
catch basin openings within the subdivision.
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SECTION III: HYDRAULIC ASSESSMENT OF PIPES AND STRUCTURES

A. INTRODUCTION
The Lake Lorraine Drainage System Analysis was performed in three distinct assessment phases. The first
phase (Section ) consisted of a condition assessment which analyzed the existing pipes and structures and
their physical condition. This assessment is based on a combination of field observations and video-scoping to
identify pipe conditions and provides a replacement recommendation for the deteriorated pipes and inlets
within the pipe network.

The second phase presented in Section || comprised an outfall assessment model of the drainage system
using the Stream Technologies modeling software Interconnected Channel and Pond Routing Model (ICPR)
to assess the hydraulic capacity of the existing system. The purpose of the ICPR hydraulic modeling isto help
determine if the system is flooding due to downstream conditions, or if the system flooding is due to lack of
pipe structure.

As outlined in Section |1, the first step of the outfall assessment was to model the drainage system assuming
all the existing pipe sizes are to remain and the system is operating in an idea state with no sediment or
deterioration in the structures, pipes, or ponds. The ICPR analysis performed in Section |1 identified flooding
in several nodes throughout the system for the Florida Department of Transportation (FDOT) 10yr-2hr storm.
The nodes identified are consistent with the areas that flooding has been reported.

Once the nodes where flooding occurred were identified, the next step was to remove downstream parameters
on the system that could possibly be adding additional tailwater to the system to determine the source of the
flooding. The modifications started by removing the existing weir (S-34) located south of Pond #1 as shown
in Exhibit 3. The removal of the weir did not alleviate the flooding north of Pond #1. The removal of the weir
did not have any measurable impact on the upstream pipe system.

The downstream systems were further modified (Modifications #2 and #3) removing the existing downstream
culverts to allow for the water to flow more freely and effectively lower the pond elevations. Neither
Modifications #2 or #3 had an appreciable effect on the upstream systems.

The fina analysis outlined in Section |11 was to confirm the assumption that the existing upstream pipes are
over capacity and evaluate the system in a free flowing state by removing the downstream parameters. This
option alowed for the system to be modeled so that the water would flow freely from the pipe end flowing
into Pond #1 with no tailwater. The condition confirmed that the downstream pond systems were not causing
the upstream flooding and the lack of upstream pipe capacity was causing the flooding.

The purpose of Section 111 isto analyze the existing pipe capacity in the system to determine if there are any
constrained conveyance areas which are creating upstream flooding and provide recommendations as to
which pipes may be replaced with larger pipes to improve conveyance volume.

B. EXISTING PIPE CAPACITY

This pipe size assessment phase of work further assesses the pipe system to provide an assessment of the
pipes and structures within the Lake Lorraine Phase |11 subdivision to determine the capacity of the existing
pipe structures. The existing conditions model confirmed that the subdivision does experience flooding during
the 10yr-2hr and the 25yr-24hr storm events.

Table 6 shows the current pipe sizes, contributing flows, and pipes that are over capacity. The chart aso
summari zes the flow each pipe can accommodate flowing full and the cumulative flow for the 10yr-2hr storm.
The available capacity highlights any remaining capacity or flow deficiencies in the pipes. The flow
calculations were calculated using Manning’s Equation and the associated roughness coefficients for the
associated pipe materials.
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Table6
Report Name: Existing Pipe Summary Owner: Okaloosa County Public Works
Report Date: October 2013 Project Description:  Lake Lorraine Condition Assessment
Prepared by: ToniaD. Nation, P.E.
Q (cfs) Q(CF9)
No. of us Length Area Velocity Flowing 10yr-2hr Available
Name Basin Name Shape Size (in) Pipes Material Node DS Node USInvert (ft) DSlInvert (ft) (ft) Slope (%) (Single) N (ft/sec) Full Storm Capacity
P-1 Basin S-1 Circular 15 1 CMP S1 S2 17.55 17.13 31 1.38% 1.2272 0.022 3.67 4.50 8.33 (3.83)
p-2 Basin S-2 Circular 36 1 CMP S2 S3 17.13 15.9 204 0.60% 7.0686 0.022 4.35 30.72 16.21 14.51
P-3 Basin SW-1 Circular 24 1 CMP S4 S5 15.49 15.05 195 0.23% 3.1416 0.022 2.03 6.37 16.33 (9.96)
P-4 Basin SW-2 Circular 30 1 CMP S-6 S7 15.56 15.37 20 0.94% 4.9087 0.022 4.81 23.59 16.46 7.13
P-5 Basin SW-3 Circular 30 1 CMP S8 S10 15.59 14.85 307 0.24% 4,9087 0.022 2.43 11.93 25.51 (13.58)
P-6 Basin SW-4 Circular 30 1 CMP S13 S14 14.41 14.08 5 6.76% 4.9087 0.022 12.87 63.20 30.93 32.27
P-7 Basin S-11 Circular 30 1 CMP S11 S12 16.01 15.25 608 0.13% 4.9087 0.022 1.75 8.59 5.42 3.17
P-8 Junction Circular 36 1 CMP S14 S15 13.9 13.3 143 0.42% 7.0686 0.022 3.62 25.59 30.93 (5.34)
P-9 Basin S-15 Circular 36 1 CMP S15 S-16 13.19 13.05 31 0.45% 7.0686 0.022 3.75 26.51 37.16 (10.65)
P-10 Basin S-16 Circular 36 1 CMP S-16 S17 12.86 12.1 269 0.28% 7.0686 0.022 297 21.01 43.47 (22.46)
P-11 Basin S-17 Circular 42 1 CMP S17 S18 12 11.64 50 0.72% 9.6211 0.022 5.26 50.63 52.07 (1.44)
P-12 Basin S-18 Circular 42 1 CMP S18 S-19 11.55 10.82 263 0.28% 9.6211 0.022 3.26 31.39 58.48 (27.09)
P-13 Basin S-19 Circular 42 1 CMP S19 S-20 10.72 10.58 54 0.26% 9.6211 0.022 3.14 30.25 66.48 (36.23)
P-14 Basin S-20 Circular 42 1 CMP S-20 S-21 10.5 10.4 131 0.08% 9.6211 0.022 171 16.46 72.49 (56.03)
P-15 Junction Circular 42 1 CMP S21 S22 10.35 10.35 33 0.00% 9.6211 0.022 0.00 0.00 72.49 (72.49)
P-16 Basin S-30 Circular 24 1 CMP S-30 S-24 13.22 12.9 31 1.03% 3.1416 0.022 4.33 13.62 3.15 10.47
P-17 Junction Circular 30 1 CMP S22 S-23 10.05 10.15 134 -0.07% 4.9087 0.022 0.00 0.00 72.49 (72.49)
P-18 Junction Circular 36 1 CPP S-23 S-24 10 10 7 0.00% 7.0686 0.025 0.00 0.00 72.49 (72.49)
P-19 Basin S-24 Circular 48 1 CMP S24 S-25 9.66 8.1 189 0.83% 12.5664 0.022 6.16 77.35 79.98 (2.63)
P-20 Basin S-25 Circular 48 1 CMP S-25 S-26 8.02 6.89 343 0.33% 12.5664 0.022 3.89 48.86 92.15 (43.29)
P-21 Basin S-26 Circular 48 1 CMP S-26 S-27 6.71 6.49 13 1.66% 12.5664 0.022 8.73 109.75 107.08 2.67
p-22 Junction Circular 48 1 CMP S-27 S-28 6.49 5.54 57 1.66% 12.5664 0.022 8.73 109.67 107.08 2.59
P-23 Junction Circular 48 1 CMP S-28 S-29 5.54 5.13 25 1.64% 12.5664 0.022 8.66 108.84 107.08 1.76
P-24 Basin S-31 Circular 15 1 CMP S31 S-26 12.26 12.16 32 0.31% 1.2272 0.022 1.75 2.15 3.05 (0.90)
P-25 Basin S-32 Circular 15 1 CMP S-32 S-33 12.78 12.92 30 -0.46% 1.2272 0.022 0.00 0.00 391 (3.91)
P-26 Basin S-33 Circular 24 1 CMP S-33 S-26 12.46 11.18 416 0.31% 3.1416 0.022 2.37 7.44 9.21 (1.77)
Pond #2
P-27 Equalizing Pipe | Circular 36 2 CMP S35 S-36 2.23 221 89 0.02% 7.0686 0.022 0.84 11.87 14.51 (2.64)
P-28 Pond #2 Elliptical | 65"'x40" 1 ECMP S-37 S-38 7.6 7.35 40 0.62% 14.4500 0.022 4.73 68.29 19.81 48.48
P-29 Pond #3 Circular 36 1 CPP S-39 S40 7.03 5.67 66 2.06% 7.0686 0.022 8.03 56.76 25.11 31.65
P-30 Pond #3 Circular 36 1 CPP S41 S-42 6.5 5.62 66 1.33% 7.0686 0.022 6.46 45.66 30.41 15.25
P-31 Outfall Elliptical | 16"x20" 1 ECMP S43 S44 3.66 3.52 39 0.36% 1.3000 0.022 1.94 2.53 35.71 (33.18)
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The pipes in Table 7 were found to be over-capacity based on the Manning’s Equation flow analysis. The
pipe segments highlighted in yellow are significantly undersized based on the Manning’s Equation
calculation. Pipe Segments P-15, P-16, P-17, and P-25 are flat or have negative flows (flowing in the wrong
direction); therefore, the velocities equal zero. The pipes depend on head pressure within the system to force
the water through that particular pipe segment.

The pipes identified in Table 7 are over-capacity based on the numbers shown below. These pipes will
require replacement with pipes of increased flow capacity to increase the capacity of the system. The pipe
segments highlighted in yellow below are segments which are considerably over-capacity and these locations
are consistent with the nodes where flooding occurred within the ICPR model for the existing conditions.

Table7
Existing Pipe Over-Capacity Segments
No. Q (cfs) ICPR Q (CF9)
Size of us DS Flowing Q Max 10yr-2hr Available

Name | Shape (in) Pipes | Node Node Full Flow (CFS) Storm Capacity

P-1 Circular 15 1 S1 S2 4.50 8.33 8.33 (3.83)

P-3 Circular 24 1 S4 S5 6.37 7.88 16.33 (9.96)

P-5 Circular 30 1 S8 S9 11.93 0.12 2551 (13.58)

P-8 Circular 36 1 S14 S15 25.59 30.93 30.93 (5.34)

P-9 Circular 36 1 S15 S16 26.51 6.23 37.16 (10.65)
P-10 | Circular 36 1 S 16 S17 21.01 6.31 43.47 (22.46)
P-11 | Circular 42 1 S17 S18 50.63 8.60 52.07 (1.44)
P-12 | Circular 42 1 S18 S19 31.39 6.41 58.48 (27.09)
P-13 | Circular 42 1 S19 S20 30.25 8.00 66.48 (36.23)
P-14 | Circular 42 1 S20 S21 16.46 1.58 72.49 (56.03)
P-15 | Circular 42 1 S21 S22 0.00 72.49 72.49 (72.49)
P-17 | Circular 30 1 S22 S23 0.00 72.49 72.49 (72.49)
P-18 | Circular 36 1 S23 S24 0.00 72.49 72.49 (72.49)
P-19 | Circular 48 1 S24 S25 77.35 4.34 79.98 (2.63)
P-20 | Circular 48 1 S25 S26 48.86 12.17 92.15 (43.29)
P-24 | Circular 15 1 S31 S26 2.15 2.67 3.05 (0.90)
P-25 | Circular 15 1 S32 S33 0.00 3.05 391 (3.91)
P-26 | Circular 24 1 S33 S26 7.44 5.30 9.21 a.77)
P-31 | Elliptical | 16"x20" 1 S43 S44 2.53 43.11 43.11 (40.58)

C. EXISTING PIPE CONDITION

In addition to the pipes that require replacement based on limited capacity, Table 8 highlights the pipe runs
that require replacement due to deteriorating pipe conditions. The existing pipe network consists of mostly
aged corrugated metal pipe so several of the pipe segments within the network are deteriorating.
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Table8
Existing Deterior ating Pipe Segments
No. of Length Slope
Name | Shape Size (in) Pipes Material | USNode | DS Node (ft) (%)
p-2 Circular 36 1 CMP S2 S3 204 0.60%
P-4 Circular 30 1 CMP S6 S7 20 0.94%
P-6 Circular 30 1 CMP S13 S14 5 6.76%
P-7 Circular 30 1 CMP S11 S12 608 0.13%
P-16 | Circular 24 1 CMP S-30 S24 31 1.03%
P-21 | Circular 48 1 CMP S-26 S-27 13 1.66%
P-22 Circular 48 1 CMP S-27 S-28 57 1.66%
P-23 Circular 48 1 CMP S-28 S-29 25 1.64%
P-27 Circular 36 2 CMP S35 S-36 89 0.02%
P-28 | Elliptical | 65"x40" 1 ECMP S-37 S-38 40 0.62%
D. PIPE REPLACEMENT RECOMMENDATION

After ng both capacity and condition, Table 9 summarizes the pipes recommended for replacement and
the equivalent pipe size and slope to accommodate the flows necessary to prevent the system from flooding.

No Replacement Required

Replace Pipe Due to Capacity Limitation
Replace Pipe Dueto Deteriorating Condition
Remove Pipe Segment

By increasing the pipe sizes throughout the system, the pipe capacity issues are addressed and the staging
within the system is minimized for the 10yr-2hr storm. The 25yr-24hr storm still experiences staging within
the system, but the average elevation has been reduced. By redesigning the pipe conveyance system, the
maximum stage above the warning elevations for the larger storms will be reduced which will result in
minimized location flooding. The pipe size recommendations provided below are based on the existing invert
€levations and pipe equivalents can be used when redesigning the stormwater system.

E. STRUCTURE M ODIFICATION RECOMMENDATIONS

In addition to the pipe replacements required to address the pipe capacity due to large contributing areas per
inlet and deterioration issues, severa structures have reached the end of their service life. In addition to
replacing the curb inlets, the structures will also need to have an additional grate added to increase the flow
capacity into the structures. Excessive staging at the curb inlets is relieved by adding the additiona grates to
the structures at the flow line. The recommended structure improvements are detailed in Table 10.

The model shows that adding the additional openings at the flow line reduces the maximum stage and reduces
the flooding throughout the system. The “Proposed Conditions’ ICPR model was completed in two steps. The
first was to model the system with the existing weir in place and no modifications to the pond systems with
the exception of the deteriorated pipes that needed to be replaced.
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Legend
Table 9: Pipe Replacement Summary Delete Structure
Report Name: Lake Lorraine Drainage System Analysis Owner: Okaloosa County Public Works Replace Pipe Due to Capacity
Report Date: October 2013 Project Description:  Lake Lorraine Condition Assessment Replace Pipe Due to Deterioration
Replace Pipe Due to Both
Deterioration and Capacity Constraints
Prepared by: ToniaD. Nation, P.E. No Replacement Required
Recom- Q (cf9) Q (CF9)
mended | No. of us Length Area Velocity Flowing 10yr-2hr Available
Name Basin Name Shape | Size(in) | Pipes | Material Node DS Node USInvert (ft) DSlInvert (ft) (ft) Slope (%) (Single) N (ft/sec) Full Storm Capacity
P-1 Basin S-1 Circular 18 1 RCP S-1 S-2 17.55 17.13 31 1.38% 1.7671 0.012 7.60 13.42 8.33 5.09
P-2 Basin S-2 Circular 36 1 CPP S-2 S-3 17.13 15.9 204 0.60% 7.0686 0.022 4.35 30.72 16.21 14.51
P-3 Basin SW-1 Circular 36 1 CPP S-4 S-5 15.49 15.05 195 0.23% 7.0686 0.022 2.66 18.78 16.33 2.45
P-4 Basin SW-2 Circular 30 1 CPP S-6 S-7 15.56 15.37 20 0.94% 4.9087 0.022 4.81 23.59 16.46 7.13
P-5 Basin SW-3 Circular 36 1 CMP S-8 S-10 15.59 14.05 307 0.50% 7.0686 0.022 3.96 27.99 25.51 2.48
P-6 Basin SW-4 Circular 30 1 CPP S-13 S-14 14.41 14.08 5 6.76% 4.9087 0.022 12.87 63.20 30.93 32.27
P-7 Basin S-11 Circular 30 1 CPP S-11 S-12 16.01 15.25 608 0.13% 4.9087 0.022 1.75 8.59 5.42 3.17
P-8 Junction Circular 36 1 RCP S-14 S-15 13.9 13.3 143 0.42% 7.0686 0.012 6.64 46.92 30.93 15.99
P-9 Basin S-15 Circular 36 1 RCP S-15 S-16 13.19 13.05 31 0.45% 7.0686 0.012 6.88 48.60 37.16 11.44
P-10 Basin S-16 Circular 42 1 RCP S-16 S-17 12.86 12.1 269 0.28% 9.6211 0.012 6.04 58.10 43.47 14.63
P-11 Basin S-17 Circular 48 1 RCP S-17 S-18 12 11.64 50 0.72% 12.5664 0.012 10.55 132.53 52.07 80.46
P-12 Basin S-18 Circular 36 2 RCP S-18 S-19 11.55 10.82 263 0.28% 7.0686 0.012 5.40 76.29 58.48 17.81
P-13 Basin S-19 Circular 48 1 RCP S-19 S-20 10.72 10.6 54 0.22% 12.5664 0.012 5.83 73.30 66.48 6.82
P-14 Basin S-20 Circular 48 1 RCP S-20 S-21 10.6 10.3 131 0.23% 12.5664 0.012 5.94 74.60 72.49 211
P-15 Junction Circular 48 2 RCP S-21 S-22 10.3 10.2 33 0.30% 12.5664 0.012 6.85 172.28 72.49 99.79
P-16 Basin S-30 Circular 24 1 RCP S-30 S-24 13.22 12.9 31 1.03% 3.1416 0.012 7.95 24.97 3.15 21.82
P-17 Junction Circular 48 1 RCP S-22 S-23 10.2 9.66 134 0.40% 12.5664 0.012 7.85 98.68 72.49 26.19
P-18 Delete Junction N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A
P-19 Basin S-24 Circular 36 2 RCP S-24 S-25 9.66 8.1 189 0.83% 7.0686 0.012 9.32 131.70 79.98 51.72
P-20 Basin S-25 Circular 36 2 RCP S-25 S-26 8.02 6.71 343 0.38% 7.0686 0.012 6.34 89.57 92.15 (2.58)
P-21 Basin S-26 Circular 36 3 RCP S-26 S-28 6.71 5.13 66 1.76% 7.0686 0.012 13.58 287.99 107.08 180.91
P-22 Delete Junction N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A
P-23 Junction Circular 36 3 RCP S-28 S-29 5.54 5.13 25 1.64% 15.9043 0.012 17.18 273.17 107.08 166.09
P-24 Basin S-31 Circular 18 1 RCP S-31 S-26 12.26 12.16 32 0.31% 1.7671 0.012 3.62 6.40 3.05 3.35
P-25 Basin S-32 Circular 18 1 RCP S-32 S-33 12.78 12.92 30 0.50% 1.7671 0.012 4.57 8.07 3.91 4.16
P-26 Basin S-33 Circular 24 1 RCP S-33 S-26 12.46 11.18 416 0.31% 3.1416 0.012 4.34 13.63 9.21 4.42
Pond #2
P-27 Equalizing Pipe Circular 36 2 RCP S-35 S-36 2.23 221 89 0.02% 7.0686 0.012 1.54 21.77 21.77 0.00
P-28 Pond #2 Circular 36 2 RCP S-37 S-38 7.6 7.35 40 0.62% 7.0686 0.012 8.66 122.49 41.44 81.05
P-29 Pond #3 Circular 36 1 CPP S-39 S-40 7.03 5.67 66 2.06% 7.0686 0.022 8.03 56.76 22.26 34.50
P-30 Pond #3 Circular 36 1 CPP S-41 S-42 6.5 5.62 66 1.33% 7.0686 0.022 6.46 45.66 22.26 23.40
P-31 Outfall Circular 48 1 RCP S-43 S-44 3.66 3.52 39 0.36% 12.5664 0.012 3.56 44.78 43.11 1.67
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Table 10

Report Name:

Recommended Structure Improvements

Legend

Delete Structure

Replace Structure Due to Capacity

Replace Pipe Due to Deterioration

Owner: Okaoosa County Public Works
Project Description: Lake Lorraine Condition Assessment

Prepared by: ToniaD. Nation, P.E.

No Replacement Required Report Date:  October 2013
Structure Existing Type Recommended Modification | Northing (ft) Easting (ft) Pipes
S1 Field Formed Inlet Replace with Type F DBI 532356 1321107.23 P-1
S2 Field Formed Inlet Replace with Type F DBI 532326.58 1321099.75 ﬁ;
S3 Pipe End- No Structure 36" MES 532123.29 1321089.94 P-2
S4 Pipe End- No Structure 36" MES 532083.15 1321090.12 P-3
S5 Pipe End- No Structure 36" MES 531893.5 1321134.46 P-3
S6 Pipe End- No Structure 30" MES 531783 1321257.71 P-4
S7 Pipe End- No Structure 30" MES 531762.92 1321259.52 P-4
S8 Pipe End- No Structure 36" MES 531625.95 1321312.76 P-5
S9 Number not used.
S-10 Pipe End- No Structure 30" MES 531405.46 1321118.22 P-6
S11 FDOT Type C DBI No Change 531265.96 1321716.95 P-7
S12 Pipe End- No Structure 30"MES 531403.11 1321125 P-7
S13 Pipe End- No Structure 24" MES 531406.38 1321089.97 P-16
FDOT Standard Manhole P-8
S14 wi Solid Top No Change 531409.09 1321085.91 P6
Replace top w/ Type 4 Curb P-8
S15 FDOT Curb Inlet Inlet (Symetrical) 531295.91 1320998.45 P9
Replace Top w/ FDOT Type 4 B9
(symetrical) Curb inlet w/ 42" x
S16 FDOT Curb Inlet 48" equivalent Grate opening a 531271.05 1320979.74 P10
flowline
Replace Top w/ FDOT Type 4 P-10
S17 FDOT Curb Inlet | (YMetrica) Curbinletw/ 42°x| g5 056 66 | 1300817.08
48" equivalent Grate opening at P-11
flowline
Replace Top w/ FDOT Type 4 P-11
(symetrical) Curb inlet w/ 42" x
S18 FDOT Curb Inlet 48" equivalent Grate opening af 531049.04 1320767.79 P12
flowline
Replace Top w/ FDOT Type 4 P-12
(symetrical) Curb inlet w/ 42" x
S19 FDOT Curb Inlet 48" equivalent Grate opening at 530839.54 1320608.26 P13
flowline
Replace Top w/ FDOT Type 4 P-13
S20 FDOT Curb Inlet | (Ymetrical) Curbinletw/ 42°x| 555036 09 | 1350553,99
48" equivalent Grate opening at P-14
flowline
P-14
S21 FDOT TypeC ) 530730.87 1320475.56
Replace with Type G DBI P-15
S22 FDOT TypeC ) 530709.69 1320500.63 P17
Replace with Type G DBI P-15




Table 10

Report Name:

Recommended Structure Improvements

Legend

Delete Structure

Replace Structure Due to Capacity

Replace Pipe Due to Deterioration

Owner: Okaoosa County Public Works
Project Description: Lake Lorraine Condition Assessment

Prepared by: ToniaD. Nation, P.E.

No Replacement Required Report Date:  October 2013
Structure Existing Type Recommended Modification | Northing (ft) Easting (ft) Pipes
S FDOT Curb Inlet 53060251 | 1320420.12 P
Remove Structure P-18
Replace Top w/ FDOT Type 4 P-18
S24 FDOT Curb Inlet (s;{lmetr_lcal) Curbinlet w/_42 X 530598.04 1300425.62 P-19
48" equivalent Grate opening at
flowline e
Replace Top w/ FDOT Type 4 P-19
S25 FDOT Curb Inlet | (YMetrica) Curb inletw/ 42X 53106 35 | 1300523.14
48" equivalent Grate opening at P-20
flowline
P-20
S2 FDOT Curb Inlet No Change 53027834 | 132021884 Egi
P-26
S27 Structure Type Unknown Remove Structure 530265.82 1320223.1 ﬁ;;
Type F DBI Top Type JAItB P-22
S28 Structure Type Unknown Bottom (14-6" x 4-0') 530249.18 1320277.84 P23
S-29 Endwall (3) 36" Endwall 530225.51 1320286.11 P-23
S-30 FDOT Curb Inlet No Change 530573.75 1320406.95 P-16
S31 FDOT Curb Inlet No Change 530309.31 1320211.61 P-24
S32 FDOT Curb Inlet No Change 530336.62 1319806.79 P-25
S33 FDOT Curb Inlet No Change 530306.47 1319803.84 g;g
S34 Weir No Change NA
S35 Pipe End- No Structure 36" MES 529712.09 1320105.79 P-27
S-36 Pipe End- No Structure 36" MES 529647.04 1320045.65 pP-27
S-37 MES 36" MES 529701.52 1320070.89 P-28
S-38 MES 36" MES 529670.39 1320045.37 P-28
S-39 Pipe End- No Structure Replace Endwall 529515.23 1319791.15 P-29
S40 Pipe End- No Structure Replace Endwall 529522.84 1319769.64 P-29
S41 Pipe End- No Structure Replace Endwall 529459.93 1319749.94 P-30
S42 Pipe End- No Structure Replace Endwall 529459.93 1319749.94 P-30
S43 Endwall Replace w/ 48" Endwall 529095.95 1319548.27 P-31
S-44 Endwall Replace w/ 48" Endwall 529056.71 1319550.38 P-31




LAKE LORRIANE DRAINAGE SYSTEM ANALYSIS AVCON, INC.
OKALOOSA COUNTY OCTOBER 2013

The second model removed the weir and lowered the water elevation to an elevation of 6.89 ft which is the
elevation of the bottom of the existing culvert. The resultsin the summary show that there is very little change
when comparing the models of the system with the weir and without the weir in both the existing (summary
provided in Section I1) and proposed conditions. Therefore, modifying the weir does not provide any notable
benefit. Although the weir does not provide any notable benefit, it is recommended that the weir remain in
place to maintain the current water level in the pond system. Severa retaining wallsin poor condition were
identified along the edge of the pond and lowering the pond elevation may compromise the performance of
these retaining walls.

During the design phase of this project, the pipe slopes and structure sizes will need to be assessed further to
reduce the staging that occurs during the 25yr-24hr storm event. The models of the proposed system resulted
in an average staging reduction of two feet in most cases during the larger storm event and this may be further
reduced during the design phase of the project.

F. OVERALL SYSTEM ASSESSMENT SUMMARY

In summary, the localized flooding within the Lake Lorraine subdivision is a result of the existing
pipe/structure system not having sufficient capacity to convey stormwater to the pond systems. By increasing
the existing pipe sizes and replacing deteriorated pipes and structures comprising the drainage system, this
assessment suggests localized flooding will be eliminated for the design 10yr-2hr storm event.

Section |1 Outfall Assessment determined that no downstream modifications to Ponds 1, 2, 3 are required to
address the current capacity deficiencies that contribute to the localized flooding. The localized flooding is a
product of pipe capacity limitations (i.e. severa pipes are too small) and structure opening restrictions;
therefore no improvements are proposed to the pond system itself. However, it is recommended several
adequately sized pipes throughout the system be replaced due to their deteriorated condition. Table 9
summari zes the pipe replacement recommendations.

In general, the order for replacing undersized pipes and structures should start downstream and progress
upstream. The capacity limitations on the drainage system are the most severe directly upstream of Pond 1.

However, priority should be given to the replacement of pipes and structures deteriorated to a condition that
represents a safety concern, such as aroad crossing. Pipes P-27 and P-28 serve as equalization pipes between
Ponds 2 and 3. These two pipes are severely deteriorated but they have adequate capacity. They have reached
their effective service life and should be replaced in a timely manner to prevent the failure of Masters
Boulevard.

This report serves as a replacement summary with suggested pipe and structures sizes and is not intended to
serve as construction documents. Design documents should be generated detailing the proposed pipe/structure
replacement schedule, utility conflicts, property ownership, easements, and roadway repair recommendations.
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Existing Conditions
Remove Weir




















































































Existing Conditions
Notch Weir






































































































Pipe Modifications Only

















































































Pipe Modifications
Removal Tailwater





































































Modify Pipes & Gutters




















































































Modify Pipes & Gutters
Remove Weir
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