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1.0 PROJECT OBJECTIVE 
On the night of April 29, 2014 and extending into the next morning, northwest Florida experienced a 
rare storm event resulting in significant flood damage. Some areas received well over one-foot of rain 
and many roads and other infrastructure improvements were compromised by the resulting stormwater 
runoff. A federal emergency declaration was issued for the region: FEMA-4177-DR-FL. 
 
Okaloosa County experienced widespread damage, including significant flooding in the Bluewater Bay 
neighborhood. Bluewater Bay is an unincorporated residential development located in Okaloosa County 
southeast of the Niceville city limits. The Bluewater Bay Municipal Services Benefit Unit (MSBU) is a local 
subdivision of Okaloosa County formed to facilitate maintenance of common areas within the MSBU 
limits.  
 
A portion of an approximately 233-acre stormwater drainage basin within the Bluewater Bay MSBU 
limits includes a stormwater system that rose to unprecedented levels during that storm event and 
caused the existing stormwater management facilities to fail. The failure of the stormwater facilities 
resulted in the flooding of many of the 22 single-family homes surrounding the downstream stormwater 
pond. This stormwater pond is bordered by Southwind Drive, Dominica Way, Aruba Way and Curacao 
Way.   
 
Upstream from this stormwater pond was an existing equipment access adjacent to Hole #7 on the 
Bluewater Bay Lake Course. This access, used for access of lawn equipment and emergency access, 
includes an equalization pipe that proved inadequate for the volume of stormwater. The access was 
breached and failed during the storm and the downstream pipes also appeared to be inadequate for 
discharging the volumes of water in the pond. These factors appear to have contributed to 
unprecedented stormwater volume in the downstream pond and the possible compromise of the 
pavement at the Southwind Drive pipe crossing. Flood waters touched 20 of the 22 homes bordering the 
pond, with the first floor living areas of two of these homes becoming completely submerged. Following 
the storm event of April 2014, many of the homes have continued to be threatened with similar 
recurring flooding during storms of much less intensity. It is clear the existing stormwater drainage 
system was not adequate to accommodate the storm event.   
 
The intent of this project is to evaluate the existing conditions and make recommendations for 
improvements on the 233.11-acre site (Parcel No. 23-1S-22-0000-0001-0130) in Bluewater Bay, 
Okaloosa County, Florida. The improvements will mitigate the possibility for future flooding in 
accordance with the Florida Division of Emergency Management, Hazard Mitigation Assistance Program, 
Project No. 4177-06-R.  
 
The site is located on the west end of Curacao Way and south end of Southwind Drive, south of 
Bluewater Boulevard, west of Woodlands Drive, and west of White Point Road, in Okaloosa County, 
Florida (See Appendix A and B). The stormwater system includes a 233.11-acre drainage basin with 
seven interconnected stormwater ponds that outfall to Grass Lake (Appendix C). 
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2.0 GENERAL INFORMATION 
 
PROJECT: MSBU STORMWATER PROJECT  
 
LAND OWNERS: Bluewater Bay Resort, LTD  MSBU 

1940 Bluewater Blvd, Suite 11  4400 SR 20, Suite 312 
Niceville, FL 32578   Niceville, FL 32578 
   Telephone: (850)-897-9400 
 
Okaloosa County Public Works 
1759 S. Ferdon Boulevard 
Crestview, FL 32536 
Telephone:  (850) 689-5770 

 
ENGINEER OF RECORD:  Tonia D. Nation, P.E., Project Manager 
 AVCON, INC.  
 320 Bayshore Drive, Suite A 
 Niceville, FL 32578 
 Telephone: (850) 678-0050 
 Fax:  (850) 678-0040 
 Cell:   (850) 598-1143 
 
OKALOOSA COUNTY PARCEL ID: 23-1S-22-0000-0001-0130 
 26-1S-22-4764-0000-LAKE 
 26-1S-22-2390-0000-LAKE 
 23-1S-22-0000-0001-0370 
 26-1S-22-4764-0000-00CA 
  
PROJECT LOCATION: Okaloosa County Right of Ways: 
 Curacao Way 
 Southwind Drive 
 Okaloosa County, Florida 
 
EXISTING LAND USE: Golf Course, Subdivision, and Associated Access Roads 
 
3.0 EXISTING CONDITIONS 
The subdivision/basin is fully developed and consists of residential subdivisions, a golf course, and 
stormwater ponds. The site generally slopes from the northeast to the southwest, with ground 
elevations ranging between EL+52 feet to EL+6 feet. The existing groundwater elevation for the seven 
ponds ranges from EL+5.71 feet to EL+16.14 feet. The basin is considered an open basin with a drainage 
outfall to Grass Lake. 
 

3.1 DRAINAGE PATTERN 
The drainage area lies within one hydrologic basin and outfalls into Grass Lake (Appendix C). 
The system consists of seven interconnected stormwater ponds that treat and attenuate the 
water from the developed areas. 
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3.2 WETLANDS 
The culvert crossing Southwind Drive is all located within a man-made stormwater pond 
system and is not located within wetlands. The Curacao Way culvert outfalls to Grass Lake 
which is classified as a “Freshwater Emergent Wetland,” per the U.S. Fish & Wildlife National 
Wetland Inventory.  

 
3.3 FLOODPLAIN 

The basin is located mostly within Flood Zone X with the outfall (Grass Lake) being classified 
as a Flood Zone AE (Panel No. 12091C0481 H, dated 12-06-2002), per the FEMA Flood Zone 
Maps as depicted in Appendix F. No proposed improvements are to be located within the 
general proximity of offsite wetland areas.  
 

3.4 STORMWATER POND SYSTEM 
The stormwater system consists of seven interconnected ponds that ultimately outfall to 
Grass Lake. The areas of interest for flooding concerns are houses adjacent to Ponds 1, 2 
and 3. The figure below identifies the existing ponds and how the pipe network is 
interconnected.  
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3.5 INVASIVE SPECIES 

Grass Lake has an artificially high water level due to numerous beaver dams downstream of 
the outfall pipe of the drainage system. A beaver dam assessment (Appendix G) performed 
by Scheda Ecological Associates, Inc. (Scheda; October 2016) shows that there are at least 
six beaver dams located throughout Grass Lake. The report estimates that each beaver dam 
causes the water to stage anywhere from six to twelve inches above the normal water level, 
which would result in a total stage of at least 36 inches above the normal water level.  
 

3.6 EXISTING NORMAL WATER ELEVATIONS AND FLOODING CONCERNS 
Table 1 summarizes the existing normal water elevations for the seven ponds in the 
stormwater system. These elevations range from EL+5.71 to EL+16.14 per the survey file 
provided by Okaloosa County and the survey performed by Gustin, Cothern, and Tucker, Inc. 
(GCT).  

 
 

Table 1 
Existing Normal Water Elevations 

Pond 1 EL+5.71’ 

Pond 2 EL+10.9’ 

Pond 3 EL+10.9’ 

Pond 4 EL+6.07’ 

Pond 5 EL+9.33’ 

Pond 6 EL+11.56’ 

Pond 7 EL+16.14’ 

 
Flooding and/or lake failures were identified in Ponds 1, 2, and 3 during the April 2014 
storm event. The images below depict the flooding at Pond 1 with flood waters rising 
approximately 3.0’ above the normal water level. 

 

 
Flood waters reached 20 of the 22 homes bordering the pond. The first floor living areas of two of 

these homes were completely submerged. 
 

The main deficiencies in the system identified following the April 2014 storm event were 
located at Areas A, B, and C. 
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a. Area A (Curacao Way/Pond 1 Culvert) 
    Pond 1  is the southernmost pond  in the system. It receives water from Ponds 2 and 4 

and discharges under Curacao Way into Grass Lake. The outfall system is composed of a 
metal  riser with no grate or  skimmer connected  to curb  inlets on Curacao Way which 
discharge directly into Grass Lake. 

 
During a storm event, any sediment or debris  in  the pond  flows directly  into  the riser 
and outfall  pipe. The outfall pipe  is a 30‐inch  corrugated metal.  The 30‐inch pipe was 
installed in a tailwater condition, and outfall invert is approximately 3.5 feet below the 
existing water level in Grass Lake.  
 
The  existing  water  level  is  artificially  high  due  to  beaver  dams  downstream,  which 
causes a tailwater condition restricting the unconstrained flow at the outfall. The outfall 
pipes  effective  capacity  has  reduced  the  effective  volume  of  the  pipe;  therefore,  the 
model assumes 50% of the 30‐inch pipe capacity is availablep. This all contributes to the 
water in the system not being able to discharge freely, causing water levels in the ponds 
throughout the system to rise.  

 
b. Area B (Southwind Drive) 

  Pond 2 discharges to Pond 1 through an 18‐inch pipe under Southwind Drive. The ICPR 
model of the existing conditions (Appendix F) shows that this pipe is undersized and is 
causing the water level in Pond 2 to rise above the effective top of bank.  

 
c. Area C (Maintenance Berm) 

    Before the April 2014 storm, an existing berm served as an equipment access between 
Ponds 2 and 3. A 12‐inch equalization pipe beneath the berm connects Ponds 2 and 3. 
However, the undersized pipe was installed and at an elevation above the normal water 
level.  During  the  April  2014  storm  event,  the  pressure  on  the  berm  from  the  rapidly 
rising water apparently caused the berm fail before the water could equalize between 
Ponds 2 and 3.  

 
4.0 PROPOSED HAZARD MITIGATION IMPROVEMENTS 

The  proposed  improvements  include  the  area  between  Pond  1  and  Grass  Lake,  the  area 
between Ponds 1 and 2, and the berm between Ponds 2 and 3. 
 
4.1 Curacao Way/Pond 1 Culvert 

The  proposed  improvements  to  this  site  include  new  inlets  and  new  pipes,  as  well  as 
reconstructing approximately 120 linear feet of Curacao Way. The existing riser is scheduled 
to be  replaced with an FDOT Type D Ditch Bottom  Inlet with a  skimmer. The existing  two 
curb  inlets  will  be  replaced  with  two  FDOT  Type  2  Curb  Inlets.  The  existing  30‐inch 
corrugated metal outfall pipe will be replaced with two 36 inch ADS pipes and raised so the 
outfall invert is at an elevation of 3.5 feet. These improvements will help maintain the pipes 
free of sediment and relieve the tailwater condition cause by the sediment.  
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4.2 Southwind Drive Culvert 

The proposed improvements to this area include replacing the existing pipe with a 24-inch 
ADS pipe and reconstructing 84 linear feet of Southwind Drive. The ICPR model of the 
proposed conditions (Appendix G) shows the improvements will allow Pond 2 to discharge 
at a maximum rate of 140 cubic feet per second so the water level in Pond 2 does not rise 
above the effective top of bank. 

 
4.3 Berm between Ponds 2 & 3 

The proposed improvements to this area include reconstructing the berm to allow 
equipment access and installing a 24-inch equalization pipe between Ponds 2 and 3. The 
pipe invert will be installed at an elevation of approximately 5 feet below the normal water 
level. The ICPR model of the proposed conditions (Appendix G) shows that the water level 
of Ponds 2 and 3 stays at an elevation of 10.9 feet or less, which will keep the back pressure 
on the berm down and keep the berm from failing during an intense storm event so the 
equipment access can be maintained. 
 

5.0 ICPR MODEL 
The stormwater system consists of interconnected ponds and stormwater structures. The 233-acre basin 
was input into ICPR interconnecting the seven stormwater ponds that ultimately outfall to Grass Lake. 
The basin was divided into 14 sub-basins that were input into the model. The existing conditions model 
exhibited flooding that matched historical data and visual inspection, validating the model as an 
accurate baseline for the existing conditions. A graphic view of the model is presented below: 
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5.1 ASSUMPTIONS 
Primary conveyance pipes and structures directly connecting the ponds within the system 
were modeled. Secondary pipes and structures upstream of the conveyance/pond system 
were not included within the ICPR model. The elevations, surface areas, and volumes of the 
ponds below the normal water level were estimated based on limited topographic 
information, visual inspection, and historical data. The storage volume for the ponds is 
between the normal water level and the design high water level. The permanent pool 
volume was not assessed in the stormwater calculations.  
 

5.2 RAINFALL INTENSITIES AND QUANTITIES 
The unit hydrograph method was used to determine runoff from the site. Runoff 
hydrographs were developed using the SCS Type III Rainfall Distribution and Florida 
Department of Transportation (FDOT) Zone 1 rainfall distributions. The following storms 
were assessed to comply with the FDOT Drainage Connection Handbook, Chapter 4.1: 
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 2-year, 24-hour duration 
 3-year, 24-hour duration 
 5-year, 24-hour duration 
 10-year, 24-hour duration 
 25-year, 24-hour duration 
 50-year, 24-hour duration 
 100-year, 24-hour duration 
 

5.3 EXISTING CONDITIONS RESULTS 
The existing conditions assessment for Pond 1 resulted in flooding during the 100-yr and 50-
yr, 24-hour storm events, which is consistent with the flooding observed by residents during 
large storm events. Ponds 2 and 3 reached elevations that breached the designated warning 
levels, which could result in future potential flooding risks for the homes within those 
nodes. Charts showing the staging for each pond under existing conditions are shown 
below: 

 
Pond 1 Staging Results 

Existing Conditions 
Storm Event Rainfall (in) Warning Stage (ft) Peak Stage (ft) Freeboard (ft) 
2 yr – 24 hr 6.25 7.50 5.84 1.66 
3 yr – 24 hr 7.00 7.50 5.95 1.55 
5 yr – 24 hr 8.10 7.50 6.12 1.38 

10 yr – 24 hr 9.40 7.50 6.87 0.63 
25 yr – 24 hr 11.00 7.50 8.13 -0.63 
50 yr – 24 hr 12.15 7.50 9.01 -1.51 

100 yr – 24 hr 14.00 7.50 10.22 -2.72 
 

Pond 2 Staging Results 
Existing Conditions 

Storm Event Rainfall (in) Warning Stage (ft) Peak Stage (ft) Freeboard (ft) 
2 yr – 24 hr 6.25 14.00 12.19 1.81 
3 yr – 24 hr 7.00 14.00 12.37 1.63 
5 yr – 24 hr 8.10 14.00 12.64 1.36 

10 yr – 24 hr 9.40 14.00 13.01 0.99 
25 yr – 24 hr 11.00 14.00 13.49 0.51 
50 yr – 24 hr 12.15 14.00 13.83 0.17 

100 yr – 24 hr 14.00 14.00 14.47 -0.53 
 

Pond 3 Staging Results 
Existing Conditions 

Storm Event Rainfall (in) Warning Stage (ft) Peak Stage (ft) Freeboard (ft) 
2 yr – 24 hr 6.25 14.00 12.30 1.70 
3 yr – 24 hr 7.00 14.00 12.53 1.47 
5 yr – 24 hr 8.10 14.00 12.96 1.04 

10 yr – 24 hr 9.40 14.00 13.31 0.69 
25 yr – 24 hr 11.00 14.00 13.60 0.40 
50 yr – 24 hr 12.15 14.00 13.90 0.10 

100 yr – 24 hr 14.00 14.00 14.52 -0.52 
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5.4 PROPOSED CONDITIONS RESULTS 
Once the flooding nodes were identified, the improvements to the as proposed in Section 4 
of this report were incorporated into the model. The results of the proposed conditions 
assessments are shown below: 
 

Pond 1 Staging Results 
Proposed Conditions 

Storm Event Rainfall (in) Warning Stage (ft) Peak Stage (ft) Freeboard (ft) 
2 yr – 24 hr 6.25 7.50 6.81 0.69 
3 yr – 24 hr 7.00 7.50 6.81 0.69 
5 yr – 24 hr 8.10 7.50 6.81 0.69 

10 yr – 24 hr 9.40 7.50 6.81 0.69 
25 yr – 24 hr 11.00 7.50 6.81 0.69 
50 yr – 24 hr 12.15 7.50 6.85 0.69 

100 yr – 24 hr 14.00 7.50 7.20 0.30 
 

Pond 2 Staging Results 
Proposed Conditions 

Storm Event Rainfall (in) Warning Stage (ft) Peak Stage (ft) Freeboard (ft) 
2 yr – 24 hr 6.25 14.00 10.90 3.10 
3 yr – 24 hr 7.00 14.00 10.90 3.10 
5 yr – 24 hr 8.10 14.00 10.90 3.10 

10 yr – 24 hr 9.40 14.00 10.90 3.10 
25 yr – 24 hr 11.00 14.00 10.90 3.10 
50 yr – 24 hr 12.15 14.00 10.90 3.10 

100 yr – 24 hr 14.00 14.00 10.90 3.10 
 

Pond 3 Staging Results 
Proposed Conditions 

Storm Event Rainfall (in) Warning Stage (ft) Peak Stage (ft) Freeboard (ft) 
2 yr – 24 hr 6.25 14.00 10.90 3.10 
3 yr – 24 hr 7.00 14.00 10.90 3.10 
5 yr – 24 hr 8.10 14.00 10.90 3.10 

10 yr – 24 hr 9.40 14.00 10.90 3.10 
25 yr – 24 hr 11.00 14.00 10.90 3.10 
50 yr – 24 hr 12.15 14.00 10.90 3.10 

100 yr – 24 hr 14.00 14.00 10.90 3.10 
 

 
The 100-year, 24-hour storm event was the critical storm for the system in the proposed 
conditions model as well. During the 100-year storm, the peak stage of Pond 1 was 7.2 feet, 
about three feet lower than the existing conditions. Ponds 2 and 3 exhibited an even greater 
difference in their peak stages. With the larger outfall and equalization pipes, the peak stage 
of Ponds 2 and 3 was 10.9 feet, compared to over 14 feet in the existing conditions. These 
charts show that the threat of any flooding is dramatically reduced in the proposed 
conditions.  
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5.5 PROPOSED CONDITIONS RESULTS WITH LOWERED TAILWATER 

After modeling the proposed conditions with the artificially high tailwater as outlined in 
Section 3.5, the system was modeled to emulate how the system would perform if the 
downstream tailwater was lowered. The results of the proposed conditions assessments 
with lowered tailwater are shown below: 
 
 

Pond 1 Staging Results 
Proposed Conditions – tailwater lowered to 3.5 ft. 

Storm Event Rainfall (in) Warning Stage (ft) Peak Stage (ft) Freeboard (ft) 
2 yr – 24 hr 6.25 7.50 6.76 0.74 
3 yr – 24 hr 7.00 7.50 6.76 0.74 
5 yr – 24 hr 8.10 7.50 6.76 0.74 

10 yr – 24 hr 9.40 7.50 6.76 0.74 
25 yr – 24 hr 11.00 7.50 6.76 0.74 
50 yr – 24 hr 12.15 7.50 6.76 0.74 

100 yr – 24 hr 14.00 7.50 7.12 0.38 
 

Pond 2 Staging Results 
Proposed Conditions – tailwater lowered to 3.5 ft. 

Storm Event Rainfall Warning Stage Peak Stage Freeboard 
2 yr – 24 hr 6.25 in 14 ft. 10.9 ft. 3.1 ft. 
3 yr – 24 hr 7 in 14 ft. 10.9 ft. 3.1 ft. 
5 yr – 24 hr 8.1 in 14 ft. 10.9 ft. 3.1 ft. 

10 yr – 24 hr 9.4 in 14 ft. 10.9 ft. 3.1 ft. 
25 yr – 24 hr 11 in 14 ft. 10.9 ft. 3.1 ft. 
50 yr – 24 hr 12.15 in 14 ft. 10.9 ft. 3.1 ft. 

100 yr – 24 hr 14 in 14 ft. 10.9 ft. 3.1 ft. 
 

Pond 3 Staging Results 
Proposed Conditions – tailwater lowered to 3.5 ft. 

Storm Event Rainfall Warning Stage Peak Stage Freeboard 
2 yr – 24 hr 6.25 in 14 ft. 10.9 ft. 3.1 ft. 
3 yr – 24 hr 7 in 14 ft. 10.9 ft. 3.1 ft. 
5 yr – 24 hr 8.1 in 14 ft. 10.9 ft. 3.1 ft. 

10 yr – 24 hr 9.4 in 14 ft. 10.9 ft. 3.1 ft. 
25 yr – 24 hr 11 in 14 ft. 10.9 ft. 3.1 ft. 
50 yr – 24 hr 12.15 in 14 ft. 10.9 ft. 3.1 ft. 

100 yr – 24 hr 14 in 14 ft. 10.9 ft. 3.1 ft. 
 

 
The charts again show that the 100-year, 24-hour storm event was the critical storm for the 
system in the proposed conditions with reduced tailwater model. During the 100-year 
storm, the water level in Pond 1 rose to just above 7 feet while the water levels of Ponds 2 
and 3 rose to an elevation of only 10.9 feet, compared to over 14 feet in the existing 
conditions model. These charts show that the threat of any flooding is eliminated for the 
storms that were modeled.  
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6.0 EROSION CONTROL 
The project shall protect against soil erosion and sedimentation. Proposed temporary and permanent 
erosion and sediment control plans are included in the construction documents. The construction 
documents specify in detail the erosion and sedimentation control measures to be used during all 
phases of grading, filling, site construction, and permanent development, and accurately describe their 
proposed operation. In addition, this plan is in accordance with the latest applicable specifications and 
recommendations as contained in the Florida Department of Environmental Protection's (FDEP's) 
publication, "The Florida Stormwater, Erosion and Sedimentation Control Inspector's Manual" latest 
edition. Copies of this publication can be obtained from FDEP. The erosion control plan will be reviewed 
and approved by the County Engineer prior to construction. 
 
No clearing, grading, excavating, filling, or other disturbance of the natural terrain shall occur until 
erosion and sedimentation control measures have been installed, except those operations needed to 
implement these measures. All erosion and sedimentation control measures shall be maintained 
throughout the length of construction activity. 
 

a) All residential, commercial, and industrial projects, including single lot construction, 
shall incorporate sufficient erosion and sediment control procedures so that erosion and 
sedimentation from the project, or area served by the project, does not cause violations 
of applicable state and local water quality standards. 

b) The area of land disturbed by development shall be minimized to the areas identified on 
the construction drawings. The areas which are not to be disturbed shall be protected 
by erosion control barriers from construction activity. Whenever possible, natural 
vegetation shall be retained and protected; 

c) No grading, cutting or filling shall be commenced until erosion and sedimentation 
control devices have been installed between the proposed disturbance and water 
bodies, watercourses and wetlands; 

d) Land which has been cleared for development and upon which construction has not 
commenced shall be protected from erosion by appropriate techniques designed to re-
vegetate the area; 

e) Sediment shall be retained on the site of the development; 

f) Wetlands and other water bodies shall not be used as sediment traps during 
development; 

g) Erosion and sedimentation facilities shall receive regular maintenance to ensure that 
they continue to function properly. 

 
The proposed development shall include, as a minimum, installing FDOT Type III silt fence barriers 
downstream from any earthwork activity prior to its commencement as shown in the construction 
drawings. The project specifications require that all soil erosion and sedimentation be controlled during 
construction and retained on site. Impacts of the development on existing conditions are outlined in 
Section 7.0. 
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7.0 STORMWATER MAINTENANCE PLAN 
Per the Northwest Florida Water Management District and FDEP all existing and proposed 
stormwater systems are required to be monitored and maintained. The periodic maintenance is 
required to be completed by the owner and requirements vary throughout the year. 
 
7.1 MAINTENANCE AFTER A STORM EVENT 

Okaloosa County shall be responsible for the maintenance of the stormwater system and for 
ensuring that the following is addressed after each rainfall event: 

 
a) Owner shall remove all debris from stormwater structures including inlets, mitered end 

sections, and all other stormwater structures. 
b) Owner shall remove all debris and sediments in retention/detention areas and inspect 

for erosion control and turbidity concerns.  
 

7.2 PERIODIC MAINTENANCE 
The owner shall be responsible for the periodic maintenance of the stormwater system. The 
periodic maintenance varies based on the growing season and maintenance plans shall be in 
accordance with all local, state, and federal requirements. The following shall be completed 
as a minimum for the stormwater systems: 

 
a) Owner shall ensure that mowing and landscape maintenance is done on a weekly basis 

during the active growing season (April-October).  Mowing and landscape maintenance 
should be done twice a month in November, and once a month during December 
through March or as needed to ensure vegetation heights are in accordance with local, 
state, and federal tolerances. 

b) Owner shall remove weeds or undesirable vegetation growth upon discovery. 
c) Owner shall inspect stormwater structures including inlets, mitered end sections, and all 

other stormwater structures to ensure they are free of obstructions and clean as 
required. 

d) After the first three annual recovery tests, the owner shall be required to provide 
recovery test for ponds every three years as part of the standard water management 
district pond certification criteria. The tests shall be witnessed and certified by a 
professional engineer. 
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Project: MSBU
Job No.: 2014.125.04

Total Drainage Area= 10,154,271.60 SF 233.11 AC
Total Pervious Area= 233.11 (C=0.25)
Total Impervious Area= 0.00 (C=0.95)
Existing Borrow Pit= 0.00
Total Percent Impervious= 0.0%

Tc= Time of Concentration= 20.33 MIN (Average of all basins)
Composite Curve Number= 60 *See Pipes and Structures Sheet
Weighted Cw= 0.43
Q= Pre-Development Flow= 404.62 cfs

Total Drainage Area= 10,154,271.60 SF 233.11 AC
Total Pervious Area= 233.11 AC (C=0.20)
Total Impervious Area= 0.00 AC (C=0.95)
Proposed Pond Area= 0.00 AC (C=1.00)
Total Percent Impervious= 0.0%

Tc=Time of Concentration= Varies
Composite Curve Number= 60 *See Pre vs. Post Calculations
Weighted Cw= 0.43
Q=Post-Development Flow= 404.62 cfs (See ICPR Node Min/Max Report)

Minimum Retention Volume Requirements:

1" of Runoff= TOTAL DRAINAGE AREA *1"= 846,189.30 CF

Pre-Development Attenuation Rate= 404.62 cfs * Per Okaloosa County Requirement

(Qpre=Flow from 25 yr- 24hr Critical Storm event)

Per the City of Destin LDC - For a project or portion of a project located within an open basin, the post-development rate of runoff 
shall not exceed the pre-development rate of runoff for the Critical 25Yr Storm.

Per the the City of Destin LDC developments shall provide retention, or detention with filtration, of the first one (1) inch of runoff 
from the project area. Per the NWFWMD retention of the runoff from one inch of runoff is required for wet detention.

Post Development Attenuation Requirements

Post-Development Design Assumptions

Post-Development Design Volumes

(Per ICPR Model Pre-Development Discharge 
Rate Report)

Treatment Volume Requirements- Calculations

Stormwater Design Assumptions and Calculations

Pre-Development Conditions

Pre-Development Design Assumptions

Pre-Development Design Volumes

Project Description



Project: MSBU
Job No.: 2014.125.04

Pond 1- Stage-Storage Summary
Pond Staging 
Elevation (ft) Pond Area (sf) Volume (cf) Volume (ac-ft)

1.50 6,837.00 0.00 0.00
5.71 69,718.75 161,149.85 3.70

5.71 69,718.75 0.00 0.00
6.00 74,490.61 20,910.36 0.48
7.00 92,176.93 104,422.71 2.40
8.00 121,985.43 219,501.29 5.04

Pond 2- Stage-Storage Summary
Pond Staging 
Elevation (ft) Pond Area (sf) Volume (cf) Volume (ac-ft)

5.00 20,000.00 0.00 0.00
10.90 69,405.49 263,746.20 6.05

10.90 47,457.26 0.00 0.00
11.00 48,403.16 4,793.02 0.11
12.00 57,522.71 57,738.98 1.33
13.00 69,933.42 123,260.21 2.83

14.00 74,556.96 189,122.04 4.34
15.00 82,125.09 265,643.82 6.10

Pond 3- Stage-Storage Summary
Pond Staging Pond Area (sf) Volume (cf) Volume (ac-ft)

10.30 9,425.00 0.00 0.00
10.90 21,745.63 9,351.19 0.21

10.90 21,745.63 0.00 0.00
11.00 21,850.48 2,179.81 0.05
12.00 27,648.38 27,166.71 0.62
13.00 30,461.05 54,817.01 1.26
14.00 34,919.25 87,830.56 2.02
15.00 39,553.74 125,663.71 2.88

Pond 4- Stage-Storage Summary
Pond Staging 
Elevation (ft) Pond Area (sf) Volume (cf) Volume (ac-ft)

2.60 28.00 0.00 0.00
6.07 1,640.81 2,895.39 0.07

6.07 1,640.81 0.00 0.00
7.00 2,237.36 1,803.35 0.04
8.00 2,851.50 4,335.08 0.10
9.00 3,534.40 7,581.68 0.17
10.00 4,374.54 11,820.16 0.27

Treatment & Attenuation Volumes

STAGE-STORAGE SUMMARY

Permanent Pool Volume

Treatment & Attenuation Volumes

Permanent Pool Volume

Treatment & Attenuation Volumes

Permanent Pool Volume

Treatment & Attenuation Volumes

Permanent Pool Volume



Pond 5- Stage-Storage Summary
Pond Staging 
Elevation (ft) Pond Area (sf) Volume (cf) Volume (ac-ft)

5.00 1,075.00 0.00 0.00
9.33 9,659.42 61,507.37 1.41

9.33 9,659.42 0.00 0.00
10.00 11,996.83 7,254.84 0.17
11.00 13,913.03 19,683.00 0.45
12.00 15,922.19 34,151.45 0.78

Pond 6- Stage-Storage Summary
Pond Staging 
Elevation (ft) Pond Area (sf) Volume (cf) Volume (ac-ft)

3.00 12,308.41 0.00 0.00
11.56 29,354.96 178,319.22 4.09

11.56 29,354.96 0.00 0.00
12.00 30,799.59 13,234.00 0.30
13.00 34,649.90 46,083.50 1.06
14.00 39,660.60 84,198.98 1.93

Pond 7- Stage-Storage Summary
Pond Staging Pond Area (sf) Volume (cf) Volume (ac-ft)

3.00 12,308.41 0.00 0.00
16.14 316,303.93 0.00

16.14 316,303.93 0.00 0.00
17.00 335,325.62 280,200.71 6.43
18.00 358,807.02 627,853.18 14.41
19.00 390,457.95 1,010,669.49 23.20
20.00 428,720.89 1,437,897.90 33.01

Pond Staging 
Elevation (ft) Volume (ac-ft)

NWFWMD Storage Requirement= 123,113.00
Okaloosa County Storage Requirement= 123,113.00
Design Normal Water Elevation (DNW)= 9.00
Design Low Water Elevation (DLW)= 9.00
Design High Water Elevation (DHW)= 11.50
Top of Pond (Free Board)= 13.50 ft
Bottom of Weir Elevation= 10.50 ft
Top of Weir Elevation= 12.30 ft

Outfall Weir Design
Retangular Top of Structure= 12.30 ft
Qdesign= Q= #REF! cfs (max)
Bottom Weir Bottom Elev.= 9.00 ft
Length of Weir= L= 2.50 ft
Height of Weir= H= 1.91 ft

Treatment & Attenuation Volumes

Permanent Pool Volume

Treatment & Attenuation Volumes

Permanent Pool Volume

Treatment & Attenuation Volumes

Permanent Pool Volume



Appendix E 
ICPR Model Assessment Results – Existing Conditions 
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Simulation: 100yr 24 hr
Scenario: Scenario1

Run Date/Time: 5/18/2017 3:04:15 PM
Program Version: ICPR v4.02.02

General
Run Mode: Normal

Year Month Day Hour [hr]
Start Time: 0 0 0 0.00
End Time: 0 0 0 30.00

Hydrology [sec] Surface Hydraulics
[sec]

Groundwater [sec]

Min Calculation Time: 60.000 0.100 900.000
Max Calculation Time: 10.000

Output Time Increments

Hydrology

Year Month Day Hour [hr] Time Increment [min]
0 0 0 0.00 5.00

Surface Hydraulics

Year Month Day Hour [hr] Time Increment [min]
0 0 0 0.00 5.00

Groundwater

Year Month Day Hour [hr] Time Increment [min]
0 0 0 0.00 360.00

Restart File
Save Restart: False

Resources & Lookup Tables

Resources Lookup Tables
Rainfall Folder: Rainfall Boundary Stage Set:

Reference ET Folder: Extern Hydrograph Set:
Unit Hydrograph

Folder:
Hydrograph Curve Number Set: Bluewater Bay

Green-Ampt Set:
Vertical Layers Set:

Impervious Set: Bluewater Bay
Roughness Set:
Crop Coef Set:

Fillable Porosity Set:
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Conductivity Set:
Leakage Set:

Tolerances & Options

Time Marching: SAOR IA Recovery Time: 24.00 hr
Max Iterations: 6 ET for Manual Basins: False

Over-Relax Weight
Fact:

0.500 dec

dZ Tolerance: 0.0001 ft Manual Basin Rain Opt: Global
Max dZ: 1.00 ft OF Region Rain Opt: Region Specification

Link Optimizer Tol: 0.00001 ft Rainfall Name: ~FDOT-24
Rainfall Amount: 14.00 in

Edge Length Option: Automatic Storm Duration: 24.00 hr

Dflt Dampening (2D): 0.0050 ft Dflt Dampening (1D): 0.0500 ft
Min Node Srf Area

(2D):
1.0 ft2 Min Node Srf Area

(1D):
113.0 ft2

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

Comment: 100yr 24hr

Simulation: 10yr 24 hr
Scenario: Scenario1

Run Date/Time: 5/18/2017 3:05:06 PM
Program Version: ICPR v4.02.02

General
Run Mode: Normal

Year Month Day Hour [hr]
Start Time: 0 0 0 0.00
End Time: 0 0 0 30.00

Hydrology [sec] Surface Hydraulics
[sec]

Groundwater [sec]

Min Calculation Time: 60.000 0.100 900.000
Max Calculation Time: 10.000

Output Time Increments

Hydrology

Year Month Day Hour [hr] Time Increment [min]
0 0 0 0.00 5.00

Surface Hydraulics
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Year Month Day Hour [hr] Time Increment [min]
0 0 0 0.00 5.00

Groundwater

Year Month Day Hour [hr] Time Increment [min]
0 0 0 0.00 360.00

Restart File
Save Restart: False

Resources & Lookup Tables

Resources Lookup Tables
Rainfall Folder: Rainfall Boundary Stage Set:

Reference ET Folder: Extern Hydrograph Set:
Unit Hydrograph

Folder:
Hydrograph Curve Number Set: Bluewater Bay

Green-Ampt Set:
Vertical Layers Set:

Impervious Set: Bluewater Bay
Roughness Set:
Crop Coef Set:

Fillable Porosity Set:
Conductivity Set:

Leakage Set:

Tolerances & Options

Time Marching: SAOR IA Recovery Time: 24.00 hr
Max Iterations: 6 ET for Manual Basins: False

Over-Relax Weight
Fact:

0.500 dec

dZ Tolerance: 0.0001 ft Manual Basin Rain Opt: Global
Max dZ: 1.00 ft OF Region Rain Opt: Region Specification

Link Optimizer Tol: 0.00001 ft Rainfall Name: ~FDOT-24
Rainfall Amount: 9.40 in

Edge Length Option: Automatic Storm Duration: 24.00 hr

Dflt Dampening (2D): 0.0050 ft Dflt Dampening (1D): 0.0500 ft
Min Node Srf Area

(2D):
1.0 ft2 Min Node Srf Area

(1D):
113.0 ft2

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

Comment: 25yr 24hr
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Simulation: 25yr 24 hr
Scenario: Scenario1

Run Date/Time: 5/18/2017 3:05:44 PM
Program Version: ICPR v4.02.02

General
Run Mode: Normal

Year Month Day Hour [hr]
Start Time: 0 0 0 0.00
End Time: 0 0 0 30.00

Hydrology [sec] Surface Hydraulics
[sec]

Groundwater [sec]

Min Calculation Time: 60.000 0.100 900.000
Max Calculation Time: 10.000

Output Time Increments

Hydrology

Year Month Day Hour [hr] Time Increment [min]
0 0 0 0.00 5.00

Surface Hydraulics

Year Month Day Hour [hr] Time Increment [min]
0 0 0 0.00 5.00

Groundwater

Year Month Day Hour [hr] Time Increment [min]
0 0 0 0.00 360.00

Restart File
Save Restart: False

Resources & Lookup Tables

Resources Lookup Tables
Rainfall Folder: Rainfall Boundary Stage Set:

Reference ET Folder: Extern Hydrograph Set:
Unit Hydrograph

Folder:
Hydrograph Curve Number Set: Bluewater Bay

Green-Ampt Set:
Vertical Layers Set:

Impervious Set: Bluewater Bay
Roughness Set:
Crop Coef Set:

Fillable Porosity Set:
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Conductivity Set:
Leakage Set:

Tolerances & Options

Time Marching: SAOR IA Recovery Time: 24.00 hr
Max Iterations: 6 ET for Manual Basins: False

Over-Relax Weight
Fact:

0.500 dec

dZ Tolerance: 0.0001 ft Manual Basin Rain Opt: Global
Max dZ: 1.00 ft OF Region Rain Opt: Region Specification

Link Optimizer Tol: 0.00001 ft Rainfall Name: ~FDOT-24
Rainfall Amount: 11.00 in

Edge Length Option: Automatic Storm Duration: 24.00 hr

Dflt Dampening (2D): 0.0050 ft Dflt Dampening (1D): 0.0500 ft
Min Node Srf Area

(2D):
1.0 ft2 Min Node Srf Area

(1D):
113.0 ft2

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

Comment: 25yr 24hr

Simulation: 2yr 24 hr
Scenario: Scenario1

Run Date/Time: 5/18/2017 3:06:26 PM
Program Version: ICPR v4.02.02

General
Run Mode: Normal

Year Month Day Hour [hr]
Start Time: 0 0 0 0.00
End Time: 0 0 0 30.00

Hydrology [sec] Surface Hydraulics
[sec]

Groundwater [sec]

Min Calculation Time: 60.000 0.100 900.000
Max Calculation Time: 10.000

Output Time Increments

Hydrology

Year Month Day Hour [hr] Time Increment [min]
0 0 0 0.00 5.00

Surface Hydraulics
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Year Month Day Hour [hr] Time Increment [min]
0 0 0 0.00 5.00

Groundwater

Year Month Day Hour [hr] Time Increment [min]
0 0 0 0.00 360.00

Restart File
Save Restart: False

Resources & Lookup Tables

Resources Lookup Tables
Rainfall Folder: Rainfall Boundary Stage Set:

Reference ET Folder: Extern Hydrograph Set:
Unit Hydrograph

Folder:
Hydrograph Curve Number Set: Bluewater Bay

Green-Ampt Set:
Vertical Layers Set:

Impervious Set: Bluewater Bay
Roughness Set:
Crop Coef Set:

Fillable Porosity Set:
Conductivity Set:

Leakage Set:

Tolerances & Options

Time Marching: SAOR IA Recovery Time: 24.00 hr
Max Iterations: 6 ET for Manual Basins: False

Over-Relax Weight
Fact:

0.500 dec

dZ Tolerance: 0.0001 ft Manual Basin Rain Opt: Global
Max dZ: 1.00 ft OF Region Rain Opt: Region Specification

Link Optimizer Tol: 0.00001 ft Rainfall Name: ~FDOT-24
Rainfall Amount: 6.25 in

Edge Length Option: Automatic Storm Duration: 24.00 hr

Dflt Dampening (2D): 0.0050 ft Dflt Dampening (1D): 0.0500 ft
Min Node Srf Area

(2D):
1.0 ft2 Min Node Srf Area

(1D):
113.0 ft2

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

Comment: 25yr 24hr
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Simulation: 3yr 24 hr
Scenario: Scenario1

Run Date/Time: 5/18/2017 3:07:01 PM
Program Version: ICPR v4.02.02

General
Run Mode: Normal

Year Month Day Hour [hr]
Start Time: 0 0 0 0.00
End Time: 0 0 0 30.00

Hydrology [sec] Surface Hydraulics
[sec]

Groundwater [sec]

Min Calculation Time: 60.000 0.100 900.000
Max Calculation Time: 10.000

Output Time Increments

Hydrology

Year Month Day Hour [hr] Time Increment [min]
0 0 0 0.00 5.00

Surface Hydraulics

Year Month Day Hour [hr] Time Increment [min]
0 0 0 0.00 5.00

Groundwater

Year Month Day Hour [hr] Time Increment [min]
0 0 0 0.00 360.00

Restart File
Save Restart: False

Resources & Lookup Tables

Resources Lookup Tables
Rainfall Folder: Rainfall Boundary Stage Set:

Reference ET Folder: Extern Hydrograph Set:
Unit Hydrograph

Folder:
Hydrograph Curve Number Set: Bluewater Bay

Green-Ampt Set:
Vertical Layers Set:

Impervious Set: Bluewater Bay
Roughness Set:
Crop Coef Set:

Fillable Porosity Set:
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Conductivity Set:
Leakage Set:

Tolerances & Options

Time Marching: SAOR IA Recovery Time: 24.00 hr
Max Iterations: 6 ET for Manual Basins: False

Over-Relax Weight
Fact:

0.500 dec

dZ Tolerance: 0.0001 ft Manual Basin Rain Opt: Global
Max dZ: 1.00 ft OF Region Rain Opt: Region Specification

Link Optimizer Tol: 0.00001 ft Rainfall Name: ~FDOT-24
Rainfall Amount: 7.00 in

Edge Length Option: Automatic Storm Duration: 24.00 hr

Dflt Dampening (2D): 0.0050 ft Dflt Dampening (1D): 0.0500 ft
Min Node Srf Area

(2D):
1.0 ft2 Min Node Srf Area

(1D):
113.0 ft2

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

Comment: 25yr 24hr

Simulation: 50yr 24 hr
Scenario: Scenario1

Run Date/Time: 5/18/2017 3:07:38 PM
Program Version: ICPR v4.02.02

General
Run Mode: Normal

Year Month Day Hour [hr]
Start Time: 0 0 0 0.00
End Time: 0 0 0 30.00

Hydrology [sec] Surface Hydraulics
[sec]

Groundwater [sec]

Min Calculation Time: 60.000 0.100 900.000
Max Calculation Time: 10.000

Output Time Increments

Hydrology

Year Month Day Hour [hr] Time Increment [min]
0 0 0 0.00 5.00

Surface Hydraulics
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Year Month Day Hour [hr] Time Increment [min]
0 0 0 0.00 5.00

Groundwater

Year Month Day Hour [hr] Time Increment [min]
0 0 0 0.00 360.00

Restart File
Save Restart: False

Resources & Lookup Tables

Resources Lookup Tables
Rainfall Folder: Rainfall Boundary Stage Set:

Reference ET Folder: Extern Hydrograph Set:
Unit Hydrograph

Folder:
Hydrograph Curve Number Set: Bluewater Bay

Green-Ampt Set:
Vertical Layers Set:

Impervious Set: Bluewater Bay
Roughness Set:
Crop Coef Set:

Fillable Porosity Set:
Conductivity Set:

Leakage Set:

Tolerances & Options

Time Marching: SAOR IA Recovery Time: 24.00 hr
Max Iterations: 6 ET for Manual Basins: False

Over-Relax Weight
Fact:

0.500 dec

dZ Tolerance: 0.0001 ft Manual Basin Rain Opt: Global
Max dZ: 1.00 ft OF Region Rain Opt: Region Specification

Link Optimizer Tol: 0.00001 ft Rainfall Name: ~FDOT-24
Rainfall Amount: 12.15 in

Edge Length Option: Automatic Storm Duration: 24.00 hr

Dflt Dampening (2D): 0.0050 ft Dflt Dampening (1D): 0.0500 ft
Min Node Srf Area

(2D):
1.0 ft2 Min Node Srf Area

(1D):
113.0 ft2

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

Comment: 25yr 24hr



10

N:\NICEVILLE-PROJECTS\125-Okaloosa County Public Works\2014.125.04-MSBU Stormwater Project\250 Civil Design\MSBU ICPR\ 5/18/2017 15:11

Simulation: 5yr 24 hr
Scenario: Scenario1

Run Date/Time: 5/18/2017 3:08:29 PM
Program Version: ICPR v4.02.02

General
Run Mode: Normal

Year Month Day Hour [hr]
Start Time: 0 0 0 0.00
End Time: 0 0 0 30.00

Hydrology [sec] Surface Hydraulics
[sec]

Groundwater [sec]

Min Calculation Time: 60.000 0.100 900.000
Max Calculation Time: 10.000

Output Time Increments

Hydrology

Year Month Day Hour [hr] Time Increment [min]
0 0 0 0.00 5.00

Surface Hydraulics

Year Month Day Hour [hr] Time Increment [min]
0 0 0 0.00 5.00

Groundwater

Year Month Day Hour [hr] Time Increment [min]
0 0 0 0.00 360.00

Restart File
Save Restart: False

Resources & Lookup Tables

Resources Lookup Tables
Rainfall Folder: Rainfall Boundary Stage Set:

Reference ET Folder: Extern Hydrograph Set:
Unit Hydrograph

Folder:
Hydrograph Curve Number Set: Bluewater Bay

Green-Ampt Set:
Vertical Layers Set:

Impervious Set: Bluewater Bay
Roughness Set:
Crop Coef Set:

Fillable Porosity Set:
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Conductivity Set:
Leakage Set:

Tolerances & Options

Time Marching: SAOR IA Recovery Time: 24.00 hr
Max Iterations: 6 ET for Manual Basins: False

Over-Relax Weight
Fact:

0.500 dec

dZ Tolerance: 0.0001 ft Manual Basin Rain Opt: Global
Max dZ: 1.00 ft OF Region Rain Opt: Region Specification

Link Optimizer Tol: 0.00001 ft Rainfall Name: ~FDOT-24
Rainfall Amount: 8.10 in

Edge Length Option: Automatic Storm Duration: 24.00 hr

Dflt Dampening (2D): 0.0050 ft Dflt Dampening (1D): 0.0500 ft
Min Node Srf Area

(2D):
1.0 ft2 Min Node Srf Area

(1D):
113.0 ft2

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

Comment: 25yr 24hr

Node: OUTFALL
Scenario: Scenario1

Type: Time/Stage
Base Flow: 0.00 cfs

Initial Stage: 5.58 ft
Warning Stage: 6.00 ft

Boundary Stage:

Year Month Day Hour Stage [ft]
0 0 0 0.00 5.58
0 0 0 999.00 6.00

Comment:

Node Max Conditions
Node Name Sim Name Warning

Stage [ft]
Max Stage
[ft]

Min/Max
Delta Stage
[ft]

Max Total
Inflow [cfs]

Max Total
Outflow [cfs]

Max Surface
Area [ft2]

OUTFALL 100yr 24 hr 6.00 5.59 0.0000 87.71 0.00 0
OUTFALL 10yr 24 hr 6.00 5.59 0.0000 55.92 0.00 0
OUTFALL 25yr 24 hr 6.00 5.59 0.0000 69.93 0.00 0
OUTFALL 2yr 24 hr 6.00 5.59 0.0000 26.85 0.00 0
OUTFALL 3yr 24 hr 6.00 5.59 0.0000 33.68 0.00 0
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Node Name Sim Name Warning
Stage [ft]

Max Stage
[ft]

Min/Max
Delta Stage
[ft]

Max Total
Inflow [cfs]

Max Total
Outflow [cfs]

Max Surface
Area [ft2]

OUTFALL 50yr 24 hr 6.00 5.59 0.0000 77.99 0.00 0
OUTFALL 5yr 24 hr 6.00 5.59 0.0000 43.36 0.00 0

Node Stage w/Warning Stage: OUTFALL

Node: POND1
Scenario: Scenario1

Type: Stage/Area
Base Flow: 0.00 cfs

Initial Stage: 5.71 ft
Warning Stage: 7.50 ft

Stage [ft] Area [ac] Area [ft2]
5.71 1.6000 69696.0
6.00 1.7100 74487.6
7.00 2.1200 92347.2
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Stage [ft] Area [ac] Area [ft2]
8.00 2.8000 121968.0
4.00 1.2500 54450.0

10.00 4.2100 183387.6

Comment:

Node Max Conditions
Node Name Sim Name Warning

Stage [ft]
Max Stage
[ft]

Min/Max
Delta Stage
[ft]

Max Total
Inflow [cfs]

Max Total
Outflow [cfs]

Max Surface
Area [ft2]

POND1 100yr 24 hr 7.50 10.22 0.0001 111.76 87.71 183391
POND1 10yr 24 hr 7.50 6.87 0.0001 57.27 55.92 90180
POND1 25yr 24 hr 7.50 8.13 0.0001 75.21 69.93 125976
POND1 2yr 24 hr 7.50 5.84 0.0000 27.09 26.85 71901
POND1 3yr 24 hr 7.50 5.95 0.0000 33.94 33.68 73745
POND1 50yr 24 hr 7.50 9.01 0.0001 124.65 77.99 153023
POND1 5yr 24 hr 7.50 6.12 0.0000 43.63 43.36 76665
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Node Stage w/Warning Stage: POND1

Node: POND2
Scenario: Scenario1

Type: Stage/Area
Base Flow: 0.00 cfs

Initial Stage: 10.90 ft
Warning Stage: 14.00 ft

Stage [ft] Area [ac] Area [ft2]
10.90 1.0900 47480.4
11.00 1.1100 48351.6
12.00 1.3200 57499.2
13.00 1.6100 70131.6
7.00 0.9000 39204.0

14.00 1.7100 74487.6
15.00 1.8900 82328.4

Comment:
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Node Max Conditions
Node Name Sim Name Warning

Stage [ft]
Max Stage
[ft]

Min/Max
Delta Stage
[ft]

Max Total
Inflow [cfs]

Max Total
Outflow [cfs]

Max Surface
Area [ft2]

POND2 100yr 24 hr 14.00 14.47 0.0001 33.76 23.02 78193
POND2 10yr 24 hr 14.00 13.01 0.0001 14.32 12.59 70189
POND2 25yr 24 hr 14.00 13.49 0.0001 20.33 16.74 72258
POND2 2yr 24 hr 14.00 12.19 0.0001 6.16 5.48 60059
POND2 3yr 24 hr 14.00 12.37 0.0001 7.84 6.92 62258
POND2 50yr 24 hr 14.00 13.83 0.0001 25.30 19.27 73764
POND2 5yr 24 hr 14.00 12.64 0.0001 10.40 9.25 65645

Node Stage w/Warning Stage: POND2

Node: POND3
Scenario: Scenario1

Type: Stage/Area
Base Flow: 0.00 cfs

Initial Stage: 10.90 ft
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Warning Stage: 14.00 ft

Stage [ft] Area [ac] Area [ft2]
10.90 0.5000 21780.0
11.00 0.5020 21867.1
12.00 0.6300 27442.8
13.00 0.7000 30492.0
7.00 0.3500 15246.0

14.00 0.8000 34848.0
15.00 0.9100 39639.6

Comment:

Node Max Conditions
Node Name Sim Name Warning

Stage [ft]
Max Stage
[ft]

Min/Max
Delta Stage
[ft]

Max Total
Inflow [cfs]

Max Total
Outflow [cfs]

Max Surface
Area [ft2]

POND3 100yr 24 hr 14.00 14.52 0.0001 26.47 23.81 37319
POND3 10yr 24 hr 14.00 13.31 0.0001 12.77 10.01 31861
POND3 25yr 24 hr 14.00 13.60 0.0001 17.34 14.28 33104
POND3 2yr 24 hr 14.00 12.30 0.0001 4.87 3.98 28362
POND3 3yr 24 hr 14.00 12.53 0.0001 6.56 5.16 29069
POND3 50yr 24 hr 14.00 13.90 0.0001 20.77 18.35 34406
POND3 5yr 24 hr 14.00 12.96 0.0001 9.28 7.01 30381
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Node Stage w/Warning Stage: POND3

Node: POND4
Scenario: Scenario1

Type: Stage/Area
Base Flow: 0.00 cfs

Initial Stage: 6.07 ft
Warning Stage: 10.00 ft

Stage [ft] Area [ac] Area [ft2]
6.07 0.0400 1742.4
7.00 0.0500 2178.0
8.00 0.0700 3049.2
9.00 0.0800 3484.8

10.00 0.1000 4356.0
3.00 0.0250 1089.0

Comment:



18

N:\NICEVILLE-PROJECTS\125-Okaloosa County Public Works\2014.125.04-MSBU Stormwater Project\250 Civil Design\MSBU ICPR\ 5/18/2017 15:11

Node Max Conditions
Node Name Sim Name Warning

Stage [ft]
Max Stage
[ft]

Min/Max
Delta Stage
[ft]

Max Total
Inflow [cfs]

Max Total
Outflow [cfs]

Max Surface
Area [ft2]

POND4 100yr 24 hr 10.00 11.72 0.0009 54.60 54.64 4364
POND4 10yr 24 hr 10.00 8.44 0.0009 34.01 34.02 3445
POND4 25yr 24 hr 10.00 9.21 0.0009 42.98 42.98 3672
POND4 2yr 24 hr 10.00 8.02 0.0009 28.03 26.66 3305
POND4 3yr 24 hr 10.00 8.02 0.0009 28.03 26.66 3305
POND4 50yr 24 hr 10.00 10.15 0.0009 47.79 52.44 4364
POND4 5yr 24 hr 10.00 8.02 0.0009 28.03 26.66 3305

Node Stage w/Warning Stage: POND4

Node: POND5
Scenario: Scenario1

Type: Stage/Area
Base Flow: 0.00 cfs

Initial Stage: 9.33 ft
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Warning Stage: 12.00 ft

Stage [ft] Area [ac] Area [ft2]
9.33 0.2200 9583.2

10.00 0.2800 12196.8
11.00 0.3200 13939.2
12.00 0.3700 16117.2
6.00 0.1800 7840.8

Comment:

Node Max Conditions
Node Name Sim Name Warning

Stage [ft]
Max Stage
[ft]

Min/Max
Delta Stage
[ft]

Max Total
Inflow [cfs]

Max Total
Outflow [cfs]

Max Surface
Area [ft2]

POND5 100yr 24 hr 12.00 13.10 0.0003 53.35 53.45 16123
POND5 10yr 24 hr 12.00 10.47 0.0003 47.18 33.07 13014
POND5 25yr 24 hr 12.00 10.80 0.0003 47.18 41.75 13593
POND5 2yr 24 hr 12.00 10.22 0.0003 47.18 28.03 12579
POND5 3yr 24 hr 12.00 10.22 0.0003 47.18 28.03 12579
POND5 50yr 24 hr 12.00 11.20 0.0003 47.18 46.55 14382
POND5 5yr 24 hr 12.00 10.22 0.0003 47.18 28.03 12579



20

N:\NICEVILLE-PROJECTS\125-Okaloosa County Public Works\2014.125.04-MSBU Stormwater Project\250 Civil Design\MSBU ICPR\ 5/18/2017 15:11

Node Stage w/Warning Stage: POND5

Node: POND6
Scenario: Scenario1

Type: Stage/Area
Base Flow: 0.00 cfs

Initial Stage: 11.56 ft
Warning Stage: 14.00 ft

Stage [ft] Area [ac] Area [ft2]
11.56 0.6700 29185.2
12.00 0.7100 30927.6
13.00 0.8000 34848.0
14.00 0.9100 39639.6
7.00 0.5000 21780.0

Comment:

Node Max Conditions
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Node Name Sim Name Warning
Stage [ft]

Max Stage
[ft]

Min/Max
Delta Stage
[ft]

Max Total
Inflow [cfs]

Max Total
Outflow [cfs]

Max Surface
Area [ft2]

POND6 100yr 24 hr 14.00 14.40 0.0002 53.15 51.17 39647
POND6 10yr 24 hr 14.00 11.56 0.0002 31.84 47.18 29321
POND6 25yr 24 hr 14.00 11.59 0.0002 40.04 47.18 29321
POND6 2yr 24 hr 14.00 11.56 0.0002 14.37 47.18 29321
POND6 3yr 24 hr 14.00 11.56 0.0002 18.27 47.18 29321
POND6 50yr 24 hr 14.00 12.18 0.0002 45.25 47.18 31645
POND6 5yr 24 hr 14.00 11.56 0.0002 24.47 47.18 29321

Node Stage w/Warning Stage: POND6

Node: POND7
Scenario: Scenario1

Type: Stage/Area
Base Flow: 0.00 cfs

Initial Stage: 16.14 ft
Warning Stage: 19.50 ft
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Stage [ft] Area [ac] Area [ft2]
16.14 7.2600 316245.6
17.00 7.7000 335412.0
18.00 8.2400 358934.4
14.00 6.5000 283140.0
19.00 8.9700 390733.2
20.00 9.8400 428630.4

Comment:

Node Max Conditions
Node Name Sim Name Warning

Stage [ft]
Max Stage
[ft]

Min/Max
Delta Stage
[ft]

Max Total
Inflow [cfs]

Max Total
Outflow [cfs]

Max Surface
Area [ft2]

POND7 100yr 24 hr 19.50 20.88 0.0001 115.21 45.04 428635
POND7 10yr 24 hr 19.50 18.80 0.0001 60.23 27.35 384320
POND7 25yr 24 hr 19.50 19.46 0.0001 78.87 34.25 408313
POND7 2yr 24 hr 19.50 17.59 0.0001 26.63 12.52 349576
POND7 3yr 24 hr 19.50 17.87 0.0001 34.11 15.94 356166
POND7 50yr 24 hr 19.50 19.98 0.0001 92.63 38.56 427936
POND7 5yr 24 hr 19.50 18.29 0.0001 45.74 21.10 368255
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Node Stage w/Warning Stage: POND7

Node: S-04
Scenario: Scenario1

Type: Stage/Area
Base Flow: 0.00 cfs

Initial Stage: 5.71 ft
Warning Stage: 12.47 ft

Stage [ft] Area [ac] Area [ft2]
5.17 0.0001 6.1
8.00 0.0001 6.1

10.00 0.0001 6.1
12.47 0.0001 6.1

Comment:

Node Max Conditions
Node Name Sim Name Warning Max Stage Min/Max Max Total Max Total Max Surface
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Node Name Sim Name Warning
Stage [ft]

Max Stage
[ft]

Min/Max
Delta Stage
[ft]

Max Total
Inflow [cfs]

Max Total
Outflow [cfs]

Max Surface
Area [ft2]

S-04 100yr 24 hr 12.47 10.54 0.0206 60.05 96.55 113
S-04 10yr 24 hr 12.47 7.71 0.0007 34.99 34.97 113
S-04 25yr 24 hr 12.47 8.41 0.0007 44.20 44.15 113
S-04 2yr 24 hr 12.47 7.40 0.0007 26.61 26.61 113
S-04 3yr 24 hr 12.47 7.40 0.0007 26.61 26.61 113
S-04 50yr 24 hr 12.47 9.26 0.0222 58.79 96.33 113
S-04 5yr 24 hr 12.47 7.40 0.0007 26.61 26.61 113

Node Stage w/Warning Stage: S-04

Node: S-05
Scenario: Scenario1

Type: Stage/Area
Base Flow: 0.00 cfs

Initial Stage: 5.71 ft
Warning Stage: 11.82 ft
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Stage [ft] Area [ac] Area [ft2]
5.20 0.0001 6.1
7.00 0.0001 6.1
9.00 0.0001 6.1

11.82 0.0001 6.1

Comment:

Node Max Conditions
Node Name Sim Name Warning

Stage [ft]
Max Stage
[ft]

Min/Max
Delta Stage
[ft]

Max Total
Inflow [cfs]

Max Total
Outflow [cfs]

Max Surface
Area [ft2]

S-05 100yr 24 hr 11.82 10.66 0.0079 58.07 60.05 300
S-05 10yr 24 hr 11.82 7.80 0.0006 34.97 34.99 300
S-05 25yr 24 hr 11.82 8.50 0.0006 44.17 44.20 300
S-05 2yr 24 hr 11.82 7.48 0.0006 26.62 26.61 300
S-05 3yr 24 hr 11.82 7.48 0.0006 26.62 26.61 300
S-05 50yr 24 hr 11.82 9.34 0.0050 56.12 58.79 300
S-05 5yr 24 hr 11.82 7.48 0.0006 26.62 26.61 300
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Node Stage w/Warning Stage: S-05

Node: S-06
Scenario: Scenario1

Type: Stage/Area
Base Flow: 0.00 cfs

Initial Stage: 5.71 ft
Warning Stage: 12.60 ft

Stage [ft] Area [ac] Area [ft2]
5.15 0.0001 6.1
8.00 0.0001 6.1

10.00 0.0001 6.1
12.60 0.0001 6.1

Comment:

Node Max Conditions
Node Name Sim Name Warning Max Stage Min/Max Max Total Max Total Max Surface
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Node Name Sim Name Warning
Stage [ft]

Max Stage
[ft]

Min/Max
Delta Stage
[ft]

Max Total
Inflow [cfs]

Max Total
Outflow [cfs]

Max Surface
Area [ft2]

S-06 100yr 24 hr 12.60 10.86 0.0029 56.76 58.07 314
S-06 10yr 24 hr 12.60 7.96 0.0007 34.98 34.97 314
S-06 25yr 24 hr 12.60 8.66 0.0007 44.19 44.17 314
S-06 2yr 24 hr 12.60 7.63 0.0007 26.63 26.62 314
S-06 3yr 24 hr 12.60 7.63 0.0007 26.63 26.62 314
S-06 50yr 24 hr 12.60 9.50 0.0024 54.36 56.12 314
S-06 5yr 24 hr 12.60 7.63 0.0007 26.63 26.62 314

Node Stage w/Warning Stage: S-06

Node: S-07
Scenario: Scenario1

Type: Stage/Area
Base Flow: 0.00 cfs

Initial Stage: 5.71 ft
Warning Stage: 12.24 ft
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Stage [ft] Area [ac] Area [ft2]
5.23 0.0001 6.1
8.00 0.0001 6.1

10.00 0.0001 6.1
12.24 0.0001 6.1

Comment:

Node Max Conditions
Node Name Sim Name Warning

Stage [ft]
Max Stage
[ft]

Min/Max
Delta Stage
[ft]

Max Total
Inflow [cfs]

Max Total
Outflow [cfs]

Max Surface
Area [ft2]

S-07 100yr 24 hr 12.24 10.97 0.0024 55.42 55.55 375
S-07 10yr 24 hr 12.24 8.04 0.0012 34.48 34.50 375
S-07 25yr 24 hr 12.24 8.73 0.0012 43.55 43.59 375
S-07 2yr 24 hr 12.24 7.69 0.0012 26.66 26.63 375
S-07 3yr 24 hr 12.24 7.69 0.0012 26.66 26.63 375
S-07 50yr 24 hr 12.24 9.58 0.0021 53.22 53.59 375
S-07 5yr 24 hr 12.24 7.69 0.0012 26.66 26.63 375
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Node Stage w/Warning Stage: S-07

Node: S-10
Scenario: Scenario1

Type: Stage/Area
Base Flow: 0.00 cfs

Initial Stage: 12.85 ft
Warning Stage: 13.85 ft

Stage [ft] Area [ac] Area [ft2]
12.85 0.0000 0.0
13.85 0.0010 43.6

Comment:

Node Max Conditions
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Node Name Sim Name Warning
Stage [ft]

Max Stage
[ft]

Min/Max
Delta Stage
[ft]

Max Total
Inflow [cfs]

Max Total
Outflow [cfs]

Max Surface
Area [ft2]

S-10 100yr 24 hr 13.85 14.49 0.0003 0.71 0.80 113
S-10 10yr 24 hr 13.85 13.15 0.0001 0.46 0.46 113
S-10 25yr 24 hr 13.85 13.50 0.0001 0.54 0.54 113
S-10 2yr 24 hr 13.85 13.06 0.0001 0.28 0.28 113
S-10 3yr 24 hr 13.85 13.08 0.0001 0.32 0.32 113
S-10 50yr 24 hr 13.85 13.85 0.0002 0.61 0.64 113
S-10 5yr 24 hr 13.85 13.12 0.0001 0.38 0.38 113

Node Stage w/Warning Stage: S-10

Node: S-11
Scenario: Scenario1

Type: Stage/Area
Base Flow: 0.00 cfs

Initial Stage: 10.90 ft
Warning Stage: 14.24 ft
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Stage [ft] Area [ac] Area [ft2]
10.80 0.0001 6.1
12.00 0.0001 6.1
14.24 0.0001 6.1

Comment:

Node Max Conditions
Node Name Sim Name Warning

Stage [ft]
Max Stage
[ft]

Min/Max
Delta Stage
[ft]

Max Total
Inflow [cfs]

Max Total
Outflow [cfs]

Max Surface
Area [ft2]

S-11 100yr 24 hr 14.24 14.49 0.0001 1.18 1.16 113
S-11 10yr 24 hr 14.24 13.03 0.0002 0.72 0.71 113
S-11 25yr 24 hr 14.24 13.51 0.0001 0.88 0.87 113
S-11 2yr 24 hr 14.24 12.21 0.0001 0.41 0.55 113
S-11 3yr 24 hr 14.24 12.38 0.0001 0.48 0.50 113
S-11 50yr 24 hr 14.24 13.85 0.0001 1.00 0.98 113
S-11 5yr 24 hr 14.24 12.65 0.0001 0.59 0.58 113
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Node Stage w/Warning Stage: S-11

Node: S-12
Scenario: Scenario1

Type: Stage/Area
Base Flow: 0.00 cfs

Initial Stage: 13.26 ft
Warning Stage: 14.51 ft

Stage [ft] Area [ac] Area [ft2]
13.26 0.0000 0.0
14.51 0.0010 43.6

Comment:

Node Max Conditions
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Node Name Sim Name Warning
Stage [ft]

Max Stage
[ft]

Min/Max
Delta Stage
[ft]

Max Total
Inflow [cfs]

Max Total
Outflow [cfs]

Max Surface
Area [ft2]

S-12 100yr 24 hr 14.51 14.50 0.0003 1.47 1.76 113
S-12 10yr 24 hr 14.51 13.65 0.0001 0.68 0.68 113
S-12 25yr 24 hr 14.51 13.73 0.0001 0.94 0.94 113
S-12 2yr 24 hr 14.51 13.47 0.0001 0.25 0.25 113
S-12 3yr 24 hr 14.51 13.51 0.0001 0.33 0.33 113
S-12 50yr 24 hr 14.51 13.86 0.0001 1.14 1.14 113
S-12 5yr 24 hr 14.51 13.57 0.0001 0.48 0.48 113

Node Stage w/Warning Stage: S-12

Pipe Link: EQUALIZATION PIPE
Scenario: Scenario1

From Node: POND3
To Node: POND2

Link Count: 1
Flow Direction: Both

Upstream Downstream
Invert: 8.00 ft Invert: 8.00 ft

Manning's N: 0.0100 Manning's N: 0.0100
Geometry: Circular Geometry: Circular

Max Depth: 1.50 ft Max Depth: 1.50 ft
Bottom Clip
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Dampening: 0.0000 ft
Length: 35.00 ft

FHWA Code: 1
Entr Loss Coef: 0.00
Exit Loss Coef: 1.00

Bend Loss Coef: 0.00
Bend Location: 0.00 ft
Energy Switch: Energy

Default: 0.00 ft Default: 0.00 ft
Op Table: Op Table:
Ref Node: Ref Node:

Manning's N: 0.0000 Manning's N: 0.0000
Top Clip

Default: 0.00 ft Default: 0.00 ft
Op Table: Op Table:
Ref Node: Ref Node:

Manning's N: 0.0000 Manning's N: 0.0000
Comment:

Link Min/Max Conditions
Link Name Sim Name Max Flow

[cfs]
Min Flow [cfs] Min/Max

Delta Flow
[cfs]

Max Us
Velocity [fps]

Max Ds
Velocity [fps]

Max Avg
Velocity [fps]

EQUALIZATIO
N PIPE - Pipe

100yr 24 hr 9.16 -0.47 0.00 5.18 5.18 5.18

EQUALIZATIO
N PIPE - Pipe

10yr 24 hr 8.37 -0.31 0.00 4.74 4.74 4.74

EQUALIZATIO
N PIPE - Pipe

25yr 24 hr 9.34 -0.37 0.00 5.28 5.28 5.28

EQUALIZATIO
N PIPE - Pipe

2yr 24 hr 3.98 -0.31 0.00 2.25 2.25 2.25

EQUALIZATIO
N PIPE - Pipe

3yr 24 hr 5.16 -0.35 0.00 2.92 2.92 2.92

EQUALIZATIO
N PIPE - Pipe

50yr 24 hr 9.23 -0.41 0.00 5.22 5.22 5.22

EQUALIZATIO
N PIPE - Pipe

5yr 24 hr 7.01 -0.31 0.00 3.97 3.97 3.97

Weir Link: OUTFALL WEIR
Scenario: Scenario1

From Node: POND1
To Node: OUTFALL

Link Count: 1
Flow Direction: Both

Dampening: 0.0000 ft
Weir Type: Horizontal

Geometry Type: Circular
Invert: 5.21 ft

Control Elevation: 5.21 ft
Max Depth: 2.50 ft

Bottom Clip
Default: 0.00 ft

Op Table:
Ref Node:

Top Clip
Default: 0.00 ft

Op Table:
Ref Node:
Discharge Coefficients

Weir Default: 2.80
Weir Table:

Orifice Default: 0.60
Orifice Table:

Comment:
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Link Min/Max Conditions
Link Name Sim Name Max Flow

[cfs]
Min Flow [cfs] Min/Max

Delta Flow
[cfs]

Max Us
Velocity [fps]

Max Ds
Velocity [fps]

Max Avg
Velocity [fps]

OUTFALL
WEIR - Pipe

100yr 24 hr 50.84 0.00 0.00 10.36 10.36 10.36

OUTFALL
WEIR - Pipe

10yr 24 hr 26.76 0.00 0.00 5.45 5.45 5.45

OUTFALL
WEIR - Pipe

25yr 24 hr 37.66 0.00 0.00 7.67 7.67 7.67

OUTFALL
WEIR - Pipe

2yr 24 hr 8.46 0.00 0.00 1.72 1.72 1.72

OUTFALL
WEIR - Pipe

3yr 24 hr 11.54 0.00 0.00 1.99 1.99 1.99

OUTFALL
WEIR - Pipe

50yr 24 hr 43.70 0.00 0.00 8.90 8.90 8.90

OUTFALL
WEIR - Pipe

5yr 24 hr 16.57 0.00 0.00 2.33 2.33 2.33

Pipe Link: P-03
Scenario: Scenario1

From Node: POND1
To Node: OUTFALL

Link Count: 1
Flow Direction: Both

Dampening: 0.0000 ft
Length: 23.00 ft

FHWA Code: 1
Entr Loss Coef: 0.00
Exit Loss Coef: 0.00

Bend Loss Coef: 0.00
Bend Location: 0.00 ft
Energy Switch: Energy

Upstream Downstream
Invert: 0.11 ft Invert: -0.20 ft

Manning's N: 0.0120 Manning's N: 0.0120
Geometry: Circular Geometry: Circular

Max Depth: 1.77 ft Max Depth: 1.77 ft
Bottom Clip

Default: 0.00 ft Default: 0.00 ft
Op Table: Op Table:
Ref Node: Ref Node:

Manning's N: 0.0000 Manning's N: 0.0000
Top Clip

Default: 0.00 ft Default: 0.00 ft
Op Table: Op Table:
Ref Node: Ref Node:

Manning's N: 0.0000 Manning's N: 0.0000
Comment:

Link Min/Max Conditions
Link Name Sim Name Max Flow

[cfs]
Min Flow [cfs] Min/Max

Delta Flow
[cfs]

Max Us
Velocity [fps]

Max Ds
Velocity [fps]

Max Avg
Velocity [fps]

P-03 - Pipe 100yr 24 hr 36.87 0.00 0.01 14.98 14.98 14.98
P-03 - Pipe 10yr 24 hr 29.16 0.00 0.01 11.85 11.85 11.85
P-03 - Pipe 25yr 24 hr 32.27 0.00 0.01 13.12 13.12 13.12
P-03 - Pipe 2yr 24 hr 18.39 0.00 0.01 7.47 7.47 7.47
P-03 - Pipe 3yr 24 hr 22.13 0.00 0.01 8.99 8.99 8.99
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Link Name Sim Name Max Flow
[cfs]

Min Flow [cfs] Min/Max
Delta Flow
[cfs]

Max Us
Velocity [fps]

Max Ds
Velocity [fps]

Max Avg
Velocity [fps]

P-03 - Pipe 50yr 24 hr 34.29 0.00 0.01 13.93 13.93 13.93
P-03 - Pipe 5yr 24 hr 26.78 0.00 0.01 10.89 10.89 10.89

Pipe Link: P-04
Scenario: Scenario1

From Node: S-04
To Node: POND1

Link Count: 1
Flow Direction: Both

Dampening: 0.0000 ft
Length: 13.00 ft

FHWA Code: 1
Entr Loss Coef: 0.00
Exit Loss Coef: 1.00

Bend Loss Coef: 0.00
Bend Location: 0.00 ft
Energy Switch: Energy

Upstream Downstream
Invert: 5.17 ft Invert: 4.94 ft

Manning's N: 0.0120 Manning's N: 0.0120
Geometry: Circular Geometry: Circular

Max Depth: 4.00 ft Max Depth: 4.00 ft
Bottom Clip

Default: 0.00 ft Default: 0.00 ft
Op Table: Op Table:
Ref Node: Ref Node:

Manning's N: 0.0000 Manning's N: 0.0000
Top Clip

Default: 0.00 ft Default: 0.00 ft
Op Table: Op Table:
Ref Node: Ref Node:

Manning's N: 0.0000 Manning's N: 0.0000
Comment:

Link Min/Max Conditions
Link Name Sim Name Max Flow

[cfs]
Min Flow [cfs] Min/Max

Delta Flow
[cfs]

Max Us
Velocity [fps]

Max Ds
Velocity [fps]

Max Avg
Velocity [fps]

P-04 - Pipe 100yr 24 hr 96.55 0.00 -83.43 8.25 12.35 10.26
P-04 - Pipe 10yr 24 hr 34.97 0.00 0.13 4.24 6.72 5.17
P-04 - Pipe 25yr 24 hr 44.15 0.00 0.13 4.40 6.79 5.09
P-04 - Pipe 2yr 24 hr 26.61 0.00 -0.13 3.70 6.76 4.85
P-04 - Pipe 3yr 24 hr 26.61 0.00 -0.17 3.70 6.76 4.85
P-04 - Pipe 50yr 24 hr 96.33 0.00 -82.17 8.25 12.39 10.27
P-04 - Pipe 5yr 24 hr 26.61 0.00 -0.10 3.70 6.75 4.85

Pipe Link: P-05
Scenario: Scenario1

From Node: S-05
To Node: S-04

Link Count: 1
Flow Direction: Both

Dampening: 0.0000 ft

Upstream Downstream
Invert: 5.20 ft Invert: 5.17 ft

Manning's N: 0.0120 Manning's N: 0.0120
Geometry: Circular Geometry: Circular

Max Depth: 4.00 ft Max Depth: 4.00 ft
Bottom Clip

Default: 0.00 ft Default: 0.00 ft
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Length: 39.00 ft
FHWA Code: 1

Entr Loss Coef: 0.00
Exit Loss Coef: 0.20

Bend Loss Coef: 0.00
Bend Location: 0.00 ft
Energy Switch: Energy

Op Table: Op Table:
Ref Node: Ref Node:

Manning's N: 0.0000 Manning's N: 0.0000
Top Clip

Default: 0.00 ft Default: 0.00 ft
Op Table: Op Table:
Ref Node: Ref Node:

Manning's N: 0.0000 Manning's N: 0.0000
Comment:

Link Min/Max Conditions
Link Name Sim Name Max Flow

[cfs]
Min Flow [cfs] Min/Max

Delta Flow
[cfs]

Max Us
Velocity [fps]

Max Ds
Velocity [fps]

Max Avg
Velocity [fps]

P-05 - Pipe 100yr 24 hr 60.05 0.00 3.50 4.93 5.04 4.99
P-05 - Pipe 10yr 24 hr 34.99 0.00 0.09 4.08 4.24 4.16
P-05 - Pipe 25yr 24 hr 44.20 0.00 0.23 4.24 4.40 4.32
P-05 - Pipe 2yr 24 hr 26.61 0.00 -0.02 3.59 3.70 3.64
P-05 - Pipe 3yr 24 hr 26.61 0.00 0.02 3.59 3.70 3.64
P-05 - Pipe 50yr 24 hr 58.79 0.00 -4.54 4.85 4.96 4.90
P-05 - Pipe 5yr 24 hr 26.61 0.00 -0.06 3.59 3.70 3.64

Pipe Link: P-06
Scenario: Scenario1

From Node: S-06
To Node: S-05

Link Count: 1
Flow Direction: Both

Dampening: 0.0000 ft
Length: 108.00 ft

FHWA Code: 1
Entr Loss Coef: 0.00
Exit Loss Coef: 0.20

Bend Loss Coef: 0.00
Bend Location: 0.00 ft
Energy Switch: Energy

Upstream Downstream
Invert: 5.15 ft Invert: 5.20 ft

Manning's N: 0.0120 Manning's N: 0.0120
Geometry: Circular Geometry: Circular

Max Depth: 4.00 ft Max Depth: 4.00 ft
Bottom Clip

Default: 0.00 ft Default: 0.00 ft
Op Table: Op Table:
Ref Node: Ref Node:

Manning's N: 0.0000 Manning's N: 0.0000
Top Clip

Default: 0.00 ft Default: 0.00 ft
Op Table: Op Table:
Ref Node: Ref Node:

Manning's N: 0.0000 Manning's N: 0.0000
Comment:

Link Min/Max Conditions
Link Name Sim Name Max Flow

[cfs]
Min Flow [cfs] Min/Max

Delta Flow
Max Us
Velocity [fps]

Max Ds
Velocity [fps]

Max Avg
Velocity [fps]
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Link Name Sim Name Max Flow
[cfs]

Min Flow [cfs] Min/Max
Delta Flow
[cfs]

Max Us
Velocity [fps]

Max Ds
Velocity [fps]

Max Avg
Velocity [fps]

P-06 - Pipe 100yr 24 hr 58.07 0.00 -0.75 4.63 4.80 4.71
P-06 - Pipe 10yr 24 hr 34.97 0.00 0.05 3.70 4.08 3.89
P-06 - Pipe 25yr 24 hr 44.17 0.00 -0.11 3.89 4.24 4.06
P-06 - Pipe 2yr 24 hr 26.62 0.00 0.02 3.25 3.59 3.42
P-06 - Pipe 3yr 24 hr 26.62 0.00 0.03 3.25 3.59 3.42
P-06 - Pipe 50yr 24 hr 56.12 0.00 0.62 4.48 4.64 4.56
P-06 - Pipe 5yr 24 hr 26.62 0.00 0.02 3.25 3.59 3.42

Pipe Link: P-07
Scenario: Scenario1

From Node: S-07
To Node: S-06

Link Count: 1
Flow Direction: Both

Dampening: 0.0000 ft
Length: 46.00 ft

FHWA Code: 1
Entr Loss Coef: 0.00
Exit Loss Coef: 0.20

Bend Loss Coef: 0.00
Bend Location: 0.00 ft
Energy Switch: Energy

Upstream Downstream
Invert: 5.23 ft Invert: 5.15 ft

Manning's N: 0.0120 Manning's N: 0.0120
Geometry: Circular Geometry: Circular

Max Depth: 4.00 ft Max Depth: 4.00 ft
Bottom Clip

Default: 0.00 ft Default: 0.00 ft
Op Table: Op Table:
Ref Node: Ref Node:

Manning's N: 0.0000 Manning's N: 0.0000
Top Clip

Default: 0.00 ft Default: 0.00 ft
Op Table: Op Table:
Ref Node: Ref Node:

Manning's N: 0.0000 Manning's N: 0.0000
Comment:

Link Min/Max Conditions
Link Name Sim Name Max Flow

[cfs]
Min Flow [cfs] Min/Max

Delta Flow
[cfs]

Max Us
Velocity [fps]

Max Ds
Velocity [fps]

Max Avg
Velocity [fps]

P-07 - Pipe 100yr 24 hr 55.55 0.00 -0.33 4.42 4.43 4.43
P-07 - Pipe 10yr 24 hr 34.50 0.00 -0.12 3.67 3.65 3.66
P-07 - Pipe 25yr 24 hr 43.59 0.00 0.27 3.81 3.81 3.81
P-07 - Pipe 2yr 24 hr 26.63 0.00 -0.20 3.29 3.26 3.28
P-07 - Pipe 3yr 24 hr 26.63 0.00 -0.20 3.29 3.26 3.28
P-07 - Pipe 50yr 24 hr 53.59 0.00 0.33 4.27 4.28 4.28
P-07 - Pipe 5yr 24 hr 26.63 0.00 0.05 3.29 3.26 3.28

Pipe Link: P-08
Scenario: Scenario1

Upstream Downstream
Invert: 4.90 ft Invert: 5.23 ft
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From Node: POND4
To Node: S-07

Link Count: 1
Flow Direction: Both

Dampening: 0.0000 ft
Length: 139.00 ft

FHWA Code: 1
Entr Loss Coef: 0.00
Exit Loss Coef: 0.20

Bend Loss Coef: 0.00
Bend Location: 0.00 ft
Energy Switch: Energy

Manning's N: 0.0240 Manning's N: 0.0240
Geometry: Circular Geometry: Circular

Max Depth: 4.00 ft Max Depth: 4.00 ft
Bottom Clip

Default: 0.00 ft Default: 0.00 ft
Op Table: Op Table:
Ref Node: Ref Node:

Manning's N: 0.0000 Manning's N: 0.0000
Top Clip

Default: 0.00 ft Default: 0.00 ft
Op Table: Op Table:
Ref Node: Ref Node:

Manning's N: 0.0000 Manning's N: 0.0000
Comment:

Link Min/Max Conditions
Link Name Sim Name Max Flow

[cfs]
Min Flow [cfs] Min/Max

Delta Flow
[cfs]

Max Us
Velocity [fps]

Max Ds
Velocity [fps]

Max Avg
Velocity [fps]

P-08 - Pipe 100yr 24 hr 54.64 0.00 -0.21 4.35 4.35 4.35
P-08 - Pipe 10yr 24 hr 34.02 0.00 0.01 2.89 3.63 3.25
P-08 - Pipe 25yr 24 hr 42.98 0.00 -0.02 3.42 3.74 3.55
P-08 - Pipe 2yr 24 hr 26.66 0.00 0.01 2.53 3.63 2.92
P-08 - Pipe 3yr 24 hr 26.66 0.00 0.01 2.53 3.63 2.92
P-08 - Pipe 50yr 24 hr 52.44 0.00 0.18 4.17 4.19 4.18
P-08 - Pipe 5yr 24 hr 26.66 0.00 0.01 2.53 3.63 2.92

Pipe Link: P-09
Scenario: Scenario1

From Node: POND5
To Node: POND4

Link Count: 1
Flow Direction: Both

Dampening: 0.0000 ft
Length: 130.00 ft

FHWA Code: 1
Entr Loss Coef: 0.00
Exit Loss Coef: 1.00

Bend Loss Coef: 0.00
Bend Location: 0.00 ft
Energy Switch: Energy

Upstream Downstream
Invert: 6.27 ft Invert: 3.61 ft

Manning's N: 0.0120 Manning's N: 0.0120
Geometry: Circular Geometry: Circular

Max Depth: 2.00 ft Max Depth: 2.00 ft
Bottom Clip

Default: 0.00 ft Default: 0.00 ft
Op Table: Op Table:
Ref Node: Ref Node:

Manning's N: 0.0000 Manning's N: 0.0000
Top Clip

Default: 0.00 ft Default: 0.00 ft
Op Table: Op Table:
Ref Node: Ref Node:

Manning's N: 0.0000 Manning's N: 0.0000
Comment:
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Link Min/Max Conditions
Link Name Sim Name Max Flow

[cfs]
Min Flow [cfs] Min/Max

Delta Flow
[cfs]

Max Us
Velocity [fps]

Max Ds
Velocity [fps]

Max Avg
Velocity [fps]

P-09 - Pipe 100yr 24 hr 25.21 0.00 0.00 8.02 8.02 8.02
P-09 - Pipe 10yr 24 hr 25.21 0.00 0.00 8.02 8.02 8.02
P-09 - Pipe 25yr 24 hr 25.21 0.00 0.00 8.02 8.02 8.02
P-09 - Pipe 2yr 24 hr 25.21 0.00 0.00 8.02 8.02 8.02
P-09 - Pipe 3yr 24 hr 25.21 0.00 0.00 8.02 8.02 8.02
P-09 - Pipe 50yr 24 hr 25.21 0.00 0.00 8.02 8.02 8.02
P-09 - Pipe 5yr 24 hr 25.21 0.00 0.00 8.02 8.02 8.02

Weir Link: P-09WEIR
Scenario: Scenario1

From Node: POND5
To Node: POND4

Link Count: 1
Flow Direction: Both

Dampening: 0.0000 ft
Weir Type: Horizontal

Geometry Type: Rectangular
Invert: 9.97 ft

Control Elevation: 9.97 ft
Max Depth: 2.00 ft
Max Width: 3.00 ft

Fillet: 0.00 ft

Bottom Clip
Default: 0.00 ft

Op Table:
Ref Node:

Top Clip
Default: 0.00 ft

Op Table:
Ref Node:
Discharge Coefficients

Weir Default: 2.80
Weir Table:

Orifice Default: 0.60
Orifice Table:

Comment:

Link Min/Max Conditions
Link Name Sim Name Max Flow

[cfs]
Min Flow [cfs] Min/Max

Delta Flow
[cfs]

Max Us
Velocity [fps]

Max Ds
Velocity [fps]

Max Avg
Velocity [fps]

P-09WEIR -
Pipe

100yr 24 hr 34.12 0.00 0.00 5.69 5.69 5.69

P-09WEIR -
Pipe

10yr 24 hr 9.78 0.00 0.00 1.97 1.97 1.97

P-09WEIR -
Pipe

25yr 24 hr 21.10 0.00 0.00 2.55 2.55 2.55

P-09WEIR -
Pipe

2yr 24 hr 3.42 0.00 0.00 1.39 1.39 1.39

P-09WEIR -
Pipe

3yr 24 hr 3.42 0.00 0.00 1.39 1.39 1.39

P-09WEIR -
Pipe

50yr 24 hr 29.72 0.00 -0.01 4.95 4.95 4.95

P-09WEIR - 5yr 24 hr 3.42 0.00 0.00 1.39 1.39 1.39
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Link Name Sim Name Max Flow
[cfs]

Min Flow [cfs] Min/Max
Delta Flow
[cfs]

Max Us
Velocity [fps]

Max Ds
Velocity [fps]

Max Avg
Velocity [fps]

Pipe

Pipe Link: P-11
Scenario: Scenario1

From Node: POND6
To Node: POND5

Link Count: 1
Flow Direction: Both

Dampening: 0.0000 ft
Length: 98.00 ft

FHWA Code: 1
Entr Loss Coef: 0.00
Exit Loss Coef: 1.00

Bend Loss Coef: 0.00
Bend Location: 0.00 ft
Energy Switch: Energy

Upstream Downstream
Invert: 7.79 ft Invert: 6.94 ft

Manning's N: 0.0120 Manning's N: 0.0120
Geometry: Circular Geometry: Circular

Max Depth: 3.00 ft Max Depth: 3.00 ft
Bottom Clip

Default: 0.00 ft Default: 0.00 ft
Op Table: Op Table:
Ref Node: Ref Node:

Manning's N: 0.0000 Manning's N: 0.0000
Top Clip

Default: 0.00 ft Default: 0.00 ft
Op Table: Op Table:
Ref Node: Ref Node:

Manning's N: 0.0000 Manning's N: 0.0000
Comment:

Link Min/Max Conditions
Link Name Sim Name Max Flow

[cfs]
Min Flow [cfs] Min/Max

Delta Flow
[cfs]

Max Us
Velocity [fps]

Max Ds
Velocity [fps]

Max Avg
Velocity [fps]

P-11 - Pipe 100yr 24 hr 51.17 0.00 -0.02 7.24 7.71 7.24
P-11 - Pipe 10yr 24 hr 47.18 0.00 -0.02 6.67 7.71 7.19
P-11 - Pipe 25yr 24 hr 47.18 0.00 -0.02 6.67 7.71 7.19
P-11 - Pipe 2yr 24 hr 47.18 0.00 -0.02 6.67 7.71 7.19
P-11 - Pipe 3yr 24 hr 47.18 0.00 -0.02 6.67 7.71 7.19
P-11 - Pipe 50yr 24 hr 47.18 0.00 -0.02 6.67 7.71 7.19
P-11 - Pipe 5yr 24 hr 47.18 0.00 -0.02 6.67 7.71 7.19

Pipe Link: P-12
Scenario: Scenario1

From Node: POND7
To Node: POND6

Link Count: 1
Flow Direction: Both

Dampening: 0.0000 ft
Length: 176.00 ft

Upstream Downstream
Invert: 15.90 ft Invert: 9.00 ft

Manning's N: 0.0220 Manning's N: 0.0220
Geometry: Circular Geometry: Circular

Max Depth: 2.50 ft Max Depth: 2.50 ft
Bottom Clip

Default: 0.00 ft Default: 0.00 ft
Op Table: Op Table:
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FHWA Code: 1
Entr Loss Coef: 0.00
Exit Loss Coef: 0.20

Bend Loss Coef: 0.00
Bend Location: 0.00 ft
Energy Switch: Energy

Ref Node: Ref Node:
Manning's N: 0.0000 Manning's N: 0.0000

Top Clip
Default: 0.00 ft Default: 0.00 ft

Op Table: Op Table:
Ref Node: Ref Node:

Manning's N: 0.0000 Manning's N: 0.0000
Comment:

Link Min/Max Conditions
Link Name Sim Name Max Flow

[cfs]
Min Flow [cfs] Min/Max

Delta Flow
[cfs]

Max Us
Velocity [fps]

Max Ds
Velocity [fps]

Max Avg
Velocity [fps]

P-12 - Pipe 100yr 24 hr 45.04 0.00 0.00 9.18 10.57 9.18
P-12 - Pipe 10yr 24 hr 27.35 0.00 0.00 5.57 10.10 7.83
P-12 - Pipe 25yr 24 hr 34.25 0.00 0.00 6.98 10.51 8.58
P-12 - Pipe 2yr 24 hr 12.52 0.00 0.00 3.54 8.22 5.88
P-12 - Pipe 3yr 24 hr 15.94 0.00 0.00 3.83 8.79 6.31
P-12 - Pipe 50yr 24 hr 38.56 0.00 0.00 7.85 10.58 8.71
P-12 - Pipe 5yr 24 hr 21.10 0.00 0.00 4.37 9.46 6.91

Pipe Link: P-14
Scenario: Scenario1

From Node: POND2
To Node: POND1

Link Count: 1
Flow Direction: Both

Dampening: 0.0000 ft
Length: 100.00 ft

FHWA Code: 1
Entr Loss Coef: 0.00
Exit Loss Coef: 1.00

Bend Loss Coef: 0.00
Bend Location: 0.00 ft
Energy Switch: Energy

Upstream Downstream
Invert: 11.06 ft Invert: 4.65 ft

Manning's N: 0.0120 Manning's N: 0.0120
Geometry: Circular Geometry: Circular

Max Depth: 2.00 ft Max Depth: 2.00 ft
Bottom Clip

Default: 0.00 ft Default: 0.00 ft
Op Table: Op Table:
Ref Node: Ref Node:

Manning's N: 0.0000 Manning's N: 0.0000
Top Clip

Default: 0.00 ft Default: 0.00 ft
Op Table: Op Table:
Ref Node: Ref Node:

Manning's N: 0.0000 Manning's N: 0.0000
Comment:

Link Min/Max Conditions
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Link Name Sim Name Max Flow
[cfs]

Min Flow [cfs] Min/Max
Delta Flow
[cfs]

Max Us
Velocity [fps]

Max Ds
Velocity [fps]

Max Avg
Velocity [fps]

P-14 - Pipe 100yr 24 hr 23.02 0.00 0.00 7.33 15.26 9.58
P-14 - Pipe 10yr 24 hr 12.59 0.00 0.00 4.03 15.34 9.64
P-14 - Pipe 25yr 24 hr 16.74 0.00 0.00 5.33 15.26 9.58
P-14 - Pipe 2yr 24 hr 5.48 0.00 0.00 2.98 12.18 7.58
P-14 - Pipe 3yr 24 hr 6.92 0.00 0.00 3.18 13.03 8.11
P-14 - Pipe 50yr 24 hr 19.27 0.00 0.00 6.13 15.25 9.58
P-14 - Pipe 5yr 24 hr 9.25 0.00 0.00 3.48 14.18 8.83

Pipe Link: P-15
Scenario: Scenario1

From Node: S-10
To Node: POND2

Link Count: 1
Flow Direction: Both

Dampening: 0.0000 ft
Length: 18.00 ft

FHWA Code: 1
Entr Loss Coef: 0.00
Exit Loss Coef: 0.20

Bend Loss Coef: 0.00
Bend Location: 0.00 ft
Energy Switch: Energy

Upstream Downstream
Invert: 12.85 ft Invert: 9.82 ft

Manning's N: 0.0100 Manning's N: 0.0100
Geometry: Circular Geometry: Circular

Max Depth: 1.00 ft Max Depth: 1.00 ft
Bottom Clip

Default: 0.00 ft Default: 0.00 ft
Op Table: Op Table:
Ref Node: Ref Node:

Manning's N: 0.0000 Manning's N: 0.0000
Top Clip

Default: 0.00 ft Default: 0.00 ft
Op Table: Op Table:
Ref Node: Ref Node:

Manning's N: 0.0000 Manning's N: 0.0000
Comment:

Link Min/Max Conditions
Link Name Sim Name Max Flow

[cfs]
Min Flow [cfs] Min/Max

Delta Flow
[cfs]

Max Us
Velocity [fps]

Max Ds
Velocity [fps]

Max Avg
Velocity [fps]

P-15 - Pipe 100yr 24 hr 0.80 0.00 -0.34 2.61 1.02 1.64
P-15 - Pipe 10yr 24 hr 0.46 0.00 -0.03 2.62 0.58 1.45
P-15 - Pipe 25yr 24 hr 0.54 0.00 -0.05 2.61 0.69 1.51
P-15 - Pipe 2yr 24 hr 0.28 0.00 0.05 2.62 0.36 1.39
P-15 - Pipe 3yr 24 hr 0.32 0.00 -0.05 2.62 0.41 1.39
P-15 - Pipe 50yr 24 hr 0.64 0.00 -0.29 2.61 0.82 1.56
P-15 - Pipe 5yr 24 hr 0.38 0.00 -0.05 2.62 0.49 1.40

Pipe Link: P-16
Scenario: Scenario1

Upstream Downstream
Invert: 10.80 ft Invert: 10.61 ft
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From Node: S-11
To Node: POND2

Link Count: 1
Flow Direction: Both

Dampening: 0.0000 ft
Length: 50.00 ft

FHWA Code: 1
Entr Loss Coef: 0.00
Exit Loss Coef: 0.20

Bend Loss Coef: 0.00
Bend Location: 0.00 ft
Energy Switch: Energy

Manning's N: 0.0100 Manning's N: 0.0100
Geometry: Circular Geometry: Circular

Max Depth: 1.25 ft Max Depth: 1.25 ft
Bottom Clip

Default: 0.00 ft Default: 0.00 ft
Op Table: Op Table:
Ref Node: Ref Node:

Manning's N: 0.0000 Manning's N: 0.0000
Top Clip

Default: 0.00 ft Default: 0.00 ft
Op Table: Op Table:
Ref Node: Ref Node:

Manning's N: 0.0000 Manning's N: 0.0000
Comment:

Link Min/Max Conditions
Link Name Sim Name Max Flow

[cfs]
Min Flow [cfs] Min/Max

Delta Flow
[cfs]

Max Us
Velocity [fps]

Max Ds
Velocity [fps]

Max Avg
Velocity [fps]

P-16 - Pipe 100yr 24 hr 1.16 0.00 -0.23 1.39 0.94 1.12
P-16 - Pipe 10yr 24 hr 0.71 0.00 0.26 1.57 1.01 1.29
P-16 - Pipe 25yr 24 hr 0.87 0.00 -0.27 1.55 1.00 1.28
P-16 - Pipe 2yr 24 hr 0.55 0.00 -0.24 1.34 0.89 1.12
P-16 - Pipe 3yr 24 hr 0.50 0.00 -0.23 1.36 0.88 1.12
P-16 - Pipe 50yr 24 hr 0.98 0.00 -0.20 1.31 0.80 1.05
P-16 - Pipe 5yr 24 hr 0.58 0.00 -0.20 1.30 0.80 1.05

Pipe Link: P-17
Scenario: Scenario1

From Node: S-12
To Node: POND2

Link Count: 1
Flow Direction: Both

Dampening: 0.0000 ft
Length: 35.00 ft

FHWA Code: 1
Entr Loss Coef: 0.00
Exit Loss Coef: 0.20

Bend Loss Coef: 0.00
Bend Location: 0.00 ft
Energy Switch: Energy

Upstream Downstream
Invert: 13.26 ft Invert: 9.54 ft

Manning's N: 0.0100 Manning's N: 0.0100
Geometry: Circular Geometry: Circular

Max Depth: 1.25 ft Max Depth: 1.25 ft
Bottom Clip

Default: 0.00 ft Default: 0.00 ft
Op Table: Op Table:
Ref Node: Ref Node:

Manning's N: 0.0000 Manning's N: 0.0000
Top Clip

Default: 0.00 ft Default: 0.00 ft
Op Table: Op Table:
Ref Node: Ref Node:

Manning's N: 0.0000 Manning's N: 0.0000
Comment:
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Link Min/Max Conditions
Link Name Sim Name Max Flow

[cfs]
Min Flow [cfs] Min/Max

Delta Flow
[cfs]

Max Us
Velocity [fps]

Max Ds
Velocity [fps]

Max Avg
Velocity [fps]

P-17 - Pipe 100yr 24 hr 1.76 0.00 -1.09 2.42 1.43 1.81
P-17 - Pipe 10yr 24 hr 0.68 0.00 -0.01 2.11 0.55 1.33
P-17 - Pipe 25yr 24 hr 0.94 0.00 -0.02 2.22 0.77 1.50
P-17 - Pipe 2yr 24 hr 0.25 0.00 -0.01 1.91 0.20 1.04
P-17 - Pipe 3yr 24 hr 0.33 0.00 -0.01 1.92 0.27 1.09
P-17 - Pipe 50yr 24 hr 1.14 0.00 0.02 2.30 0.93 1.62
P-17 - Pipe 5yr 24 hr 0.48 0.00 -0.01 2.00 0.39 1.20

Weir Link: P-EQWEIR
Scenario: Scenario1

From Node: POND3
To Node: POND2

Link Count: 1
Flow Direction: Both

Dampening: 0.0000 ft
Weir Type: Broad Crested Vertical

Geometry Type: Trapezoidal
Invert: 13.00 ft

Control Elevation: 13.00 ft
Max Depth: 6.00 ft

Extrapolation Method: Normal Projection
Bottom Width: 5.00 ft

Left Slope: 4.00 (h:v)
Right Slope: 4.00 (h:v)

Bottom Clip
Default: 0.00 ft

Op Table:
Ref Node:

Top Clip
Default: 0.00 ft

Op Table:
Ref Node:
Discharge Coefficients

Weir Default: 2.80
Weir Table:

Orifice Default: 0.60
Orifice Table:

Comment:

Link Min/Max Conditions
Link Name Sim Name Max Flow

[cfs]
Min Flow [cfs] Min/Max

Delta Flow
[cfs]

Max Us
Velocity [fps]

Max Ds
Velocity [fps]

Max Avg
Velocity [fps]

P-EQWEIR -
Pipe

100yr 24 hr 18.36 0.00 0.00 2.40 2.40 2.40

P-EQWEIR -
Pipe

10yr 24 hr 2.96 0.00 0.00 1.51 1.51 1.51

P-EQWEIR -
Pipe

25yr 24 hr 8.71 0.00 0.00 1.98 1.98 1.98

P-EQWEIR -
Pipe

2yr 24 hr 0.00 0.00 0.00 0.00 0.00 0.00

P-EQWEIR -
Pipe

3yr 24 hr 0.00 0.00 0.00 0.00 0.00 0.00

P-EQWEIR - 50yr 24 hr 11.83 0.00 0.00 2.14 2.14 2.14
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Link Name Sim Name Max Flow
[cfs]

Min Flow [cfs] Min/Max
Delta Flow
[cfs]

Max Us
Velocity [fps]

Max Ds
Velocity [fps]

Max Avg
Velocity [fps]

Pipe
P-EQWEIR -
Pipe

5yr 24 hr 0.00 0.00 0.00 0.00 0.00 0.00
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cpalmer
Callout
MAXIMUM STAGE OF NODE

cpalmer
Callout
WARNING STAGE

cpalmer
Callout
CURRENT TIME OF STORM

cpalmer
Callout
CURRENT WATER LEVEL

cpalmer
Callout
PIPE INVERT
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Simulation: 100yr 24 hr
Scenario: Scenario1

Run Date/Time: 11/1/2016 10:16:31 AM
Program Version: ICPR v4.02.02

General
Run Mode: Normal

Year Month Day Hour [hr]
Start Time: 0 0 0 0.00
End Time: 0 0 0 30.00

Hydrology [sec] Surface Hydraulics
[sec]

Groundwater [sec]

Min Calculation Time: 60.000 0.100 900.000
Max Calculation Time: 10.000

Output Time Increments

Hydrology

Year Month Day Hour [hr] Time Increment [min]
0 0 0 0.00 5.00

Surface Hydraulics

Year Month Day Hour [hr] Time Increment [min]
0 0 0 0.00 5.00

Groundwater

Year Month Day Hour [hr] Time Increment [min]
0 0 0 0.00 360.00

Restart File
Save Restart: False

Resources & Lookup Tables

Resources Lookup Tables
Rainfall Folder: Rainfall Boundary Stage Set:

Reference ET Folder: Extern Hydrograph Set:
Unit Hydrograph

Folder:
Hydrograph Curve Number Set: Bluewater Bay

Green-Ampt Set:
Vertical Layers Set:

Impervious Set: Bluewater Bay
Roughness Set:
Crop Coef Set:

Fillable Porosity Set:
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Conductivity Set:
Leakage Set:

Tolerances & Options

Time Marching: SAOR IA Recovery Time: 24.00 hr
Max Iterations: 6 ET for Manual Basins: False

Over-Relax Weight
Fact:

0.500 dec

dZ Tolerance: 0.0001 ft Manual Basin Rain Opt: Global
Max dZ: 1.00 ft OF Region Rain Opt: Region Specification

Link Optimizer Tol: 0.00001 ft Rainfall Name: ~FDOT-24
Rainfall Amount: 14.00 in

Edge Length Option: Automatic Storm Duration: 24.00 hr

Dflt Dampening (2D): 0.0050 ft Dflt Dampening (1D): 0.0500 ft
Min Node Srf Area

(2D):
1.0 ft2 Min Node Srf Area

(1D):
113.0 ft2

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

Comment: 100yr 24hr

Simulation: 10yr 24 hr
Scenario: Scenario1

Run Date/Time: 11/1/2016 10:17:47 AM
Program Version: ICPR v4.02.02

General
Run Mode: Normal

Year Month Day Hour [hr]
Start Time: 0 0 0 0.00
End Time: 0 0 0 30.00

Hydrology [sec] Surface Hydraulics
[sec]

Groundwater [sec]

Min Calculation Time: 60.000 0.100 900.000
Max Calculation Time: 10.000

Output Time Increments

Hydrology

Year Month Day Hour [hr] Time Increment [min]
0 0 0 0.00 5.00

Surface Hydraulics
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Year Month Day Hour [hr] Time Increment [min]
0 0 0 0.00 5.00

Groundwater

Year Month Day Hour [hr] Time Increment [min]
0 0 0 0.00 360.00

Restart File
Save Restart: False

Resources & Lookup Tables

Resources Lookup Tables
Rainfall Folder: Rainfall Boundary Stage Set:

Reference ET Folder: Extern Hydrograph Set:
Unit Hydrograph

Folder:
Hydrograph Curve Number Set: Bluewater Bay

Green-Ampt Set:
Vertical Layers Set:

Impervious Set: Bluewater Bay
Roughness Set:
Crop Coef Set:

Fillable Porosity Set:
Conductivity Set:

Leakage Set:

Tolerances & Options

Time Marching: SAOR IA Recovery Time: 24.00 hr
Max Iterations: 6 ET for Manual Basins: False

Over-Relax Weight
Fact:

0.500 dec

dZ Tolerance: 0.0001 ft Manual Basin Rain Opt: Global
Max dZ: 1.00 ft OF Region Rain Opt: Region Specification

Link Optimizer Tol: 0.00001 ft Rainfall Name: ~FDOT-24
Rainfall Amount: 9.40 in

Edge Length Option: Automatic Storm Duration: 24.00 hr

Dflt Dampening (2D): 0.0050 ft Dflt Dampening (1D): 0.0500 ft
Min Node Srf Area

(2D):
1.0 ft2 Min Node Srf Area

(1D):
113.0 ft2

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

Comment: 25yr 24hr
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Simulation: 25yr 24 hr
Scenario: Scenario1

Run Date/Time: 11/1/2016 10:19:04 AM
Program Version: ICPR v4.02.02

General
Run Mode: Normal

Year Month Day Hour [hr]
Start Time: 0 0 0 0.00
End Time: 0 0 0 30.00

Hydrology [sec] Surface Hydraulics
[sec]

Groundwater [sec]

Min Calculation Time: 60.000 0.100 900.000
Max Calculation Time: 10.000

Output Time Increments

Hydrology

Year Month Day Hour [hr] Time Increment [min]
0 0 0 0.00 5.00

Surface Hydraulics

Year Month Day Hour [hr] Time Increment [min]
0 0 0 0.00 5.00

Groundwater

Year Month Day Hour [hr] Time Increment [min]
0 0 0 0.00 360.00

Restart File
Save Restart: False

Resources & Lookup Tables

Resources Lookup Tables
Rainfall Folder: Rainfall Boundary Stage Set:

Reference ET Folder: Extern Hydrograph Set:
Unit Hydrograph

Folder:
Hydrograph Curve Number Set: Bluewater Bay

Green-Ampt Set:
Vertical Layers Set:

Impervious Set: Bluewater Bay
Roughness Set:
Crop Coef Set:

Fillable Porosity Set:
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Conductivity Set:
Leakage Set:

Tolerances & Options

Time Marching: SAOR IA Recovery Time: 24.00 hr
Max Iterations: 6 ET for Manual Basins: False

Over-Relax Weight
Fact:

0.500 dec

dZ Tolerance: 0.0001 ft Manual Basin Rain Opt: Global
Max dZ: 1.00 ft OF Region Rain Opt: Region Specification

Link Optimizer Tol: 0.00001 ft Rainfall Name: ~FDOT-24
Rainfall Amount: 11.00 in

Edge Length Option: Automatic Storm Duration: 24.00 hr

Dflt Dampening (2D): 0.0050 ft Dflt Dampening (1D): 0.0500 ft
Min Node Srf Area

(2D):
1.0 ft2 Min Node Srf Area

(1D):
113.0 ft2

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

Comment: 25yr 24hr

Simulation: 2yr 24 hr
Scenario: Scenario1

Run Date/Time: 11/1/2016 10:20:14 AM
Program Version: ICPR v4.02.02

General
Run Mode: Normal

Year Month Day Hour [hr]
Start Time: 0 0 0 0.00
End Time: 0 0 0 30.00

Hydrology [sec] Surface Hydraulics
[sec]

Groundwater [sec]

Min Calculation Time: 60.000 0.100 900.000
Max Calculation Time: 10.000

Output Time Increments

Hydrology

Year Month Day Hour [hr] Time Increment [min]
0 0 0 0.00 5.00

Surface Hydraulics
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Year Month Day Hour [hr] Time Increment [min]
0 0 0 0.00 5.00

Groundwater

Year Month Day Hour [hr] Time Increment [min]
0 0 0 0.00 360.00

Restart File
Save Restart: False

Resources & Lookup Tables

Resources Lookup Tables
Rainfall Folder: Rainfall Boundary Stage Set:

Reference ET Folder: Extern Hydrograph Set:
Unit Hydrograph

Folder:
Hydrograph Curve Number Set: Bluewater Bay

Green-Ampt Set:
Vertical Layers Set:

Impervious Set: Bluewater Bay
Roughness Set:
Crop Coef Set:

Fillable Porosity Set:
Conductivity Set:

Leakage Set:

Tolerances & Options

Time Marching: SAOR IA Recovery Time: 24.00 hr
Max Iterations: 6 ET for Manual Basins: False

Over-Relax Weight
Fact:

0.500 dec

dZ Tolerance: 0.0001 ft Manual Basin Rain Opt: Global
Max dZ: 1.00 ft OF Region Rain Opt: Region Specification

Link Optimizer Tol: 0.00001 ft Rainfall Name: ~FDOT-24
Rainfall Amount: 6.25 in

Edge Length Option: Automatic Storm Duration: 24.00 hr

Dflt Dampening (2D): 0.0050 ft Dflt Dampening (1D): 0.0500 ft
Min Node Srf Area

(2D):
1.0 ft2 Min Node Srf Area

(1D):
113.0 ft2

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

Comment: 25yr 24hr



7

N:\NICEVILLE-PROJECTS\125-Okaloosa County Public Works\2014.125.04-MSBU Stormwater Project\250 Civil Design\MSBU Proposed w tailwater\ 5/18/2017 15:33

Simulation: 3yr 24 hr
Scenario: Scenario1

Run Date/Time: 11/1/2016 10:21:41 AM
Program Version: ICPR v4.02.02

General
Run Mode: Normal

Year Month Day Hour [hr]
Start Time: 0 0 0 0.00
End Time: 0 0 0 30.00

Hydrology [sec] Surface Hydraulics
[sec]

Groundwater [sec]

Min Calculation Time: 60.000 0.100 900.000
Max Calculation Time: 10.000

Output Time Increments

Hydrology

Year Month Day Hour [hr] Time Increment [min]
0 0 0 0.00 5.00

Surface Hydraulics

Year Month Day Hour [hr] Time Increment [min]
0 0 0 0.00 5.00

Groundwater

Year Month Day Hour [hr] Time Increment [min]
0 0 0 0.00 360.00

Restart File
Save Restart: False

Resources & Lookup Tables

Resources Lookup Tables
Rainfall Folder: Rainfall Boundary Stage Set:

Reference ET Folder: Extern Hydrograph Set:
Unit Hydrograph

Folder:
Hydrograph Curve Number Set: Bluewater Bay

Green-Ampt Set:
Vertical Layers Set:

Impervious Set: Bluewater Bay
Roughness Set:
Crop Coef Set:

Fillable Porosity Set:
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Conductivity Set:
Leakage Set:

Tolerances & Options

Time Marching: SAOR IA Recovery Time: 24.00 hr
Max Iterations: 6 ET for Manual Basins: False

Over-Relax Weight
Fact:

0.500 dec

dZ Tolerance: 0.0001 ft Manual Basin Rain Opt: Global
Max dZ: 1.00 ft OF Region Rain Opt: Region Specification

Link Optimizer Tol: 0.00001 ft Rainfall Name: ~FDOT-24
Rainfall Amount: 7.00 in

Edge Length Option: Automatic Storm Duration: 24.00 hr

Dflt Dampening (2D): 0.0050 ft Dflt Dampening (1D): 0.0500 ft
Min Node Srf Area

(2D):
1.0 ft2 Min Node Srf Area

(1D):
113.0 ft2

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

Comment: 25yr 24hr

Simulation: 50yr 24 hr
Scenario: Scenario1

Run Date/Time: 11/1/2016 10:23:44 AM
Program Version: ICPR v4.02.02

General
Run Mode: Normal

Year Month Day Hour [hr]
Start Time: 0 0 0 0.00
End Time: 0 0 0 30.00

Hydrology [sec] Surface Hydraulics
[sec]

Groundwater [sec]

Min Calculation Time: 60.000 0.100 900.000
Max Calculation Time: 10.000

Output Time Increments

Hydrology

Year Month Day Hour [hr] Time Increment [min]
0 0 0 0.00 5.00

Surface Hydraulics
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Year Month Day Hour [hr] Time Increment [min]
0 0 0 0.00 5.00

Groundwater

Year Month Day Hour [hr] Time Increment [min]
0 0 0 0.00 360.00

Restart File
Save Restart: False

Resources & Lookup Tables

Resources Lookup Tables
Rainfall Folder: Rainfall Boundary Stage Set:

Reference ET Folder: Extern Hydrograph Set:
Unit Hydrograph

Folder:
Hydrograph Curve Number Set: Bluewater Bay

Green-Ampt Set:
Vertical Layers Set:

Impervious Set: Bluewater Bay
Roughness Set:
Crop Coef Set:

Fillable Porosity Set:
Conductivity Set:

Leakage Set:

Tolerances & Options

Time Marching: SAOR IA Recovery Time: 24.00 hr
Max Iterations: 6 ET for Manual Basins: False

Over-Relax Weight
Fact:

0.500 dec

dZ Tolerance: 0.0001 ft Manual Basin Rain Opt: Global
Max dZ: 1.00 ft OF Region Rain Opt: Region Specification

Link Optimizer Tol: 0.00001 ft Rainfall Name: ~FDOT-24
Rainfall Amount: 12.15 in

Edge Length Option: Automatic Storm Duration: 24.00 hr

Dflt Dampening (2D): 0.0050 ft Dflt Dampening (1D): 0.0500 ft
Min Node Srf Area

(2D):
1.0 ft2 Min Node Srf Area

(1D):
113.0 ft2

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

Comment: 25yr 24hr
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Simulation: 5yr 24 hr
Scenario: Scenario1

Run Date/Time: 11/1/2016 10:25:06 AM
Program Version: ICPR v4.02.02

General
Run Mode: Normal

Year Month Day Hour [hr]
Start Time: 0 0 0 0.00
End Time: 0 0 0 30.00

Hydrology [sec] Surface Hydraulics
[sec]

Groundwater [sec]

Min Calculation Time: 60.000 0.100 900.000
Max Calculation Time: 10.000

Output Time Increments

Hydrology

Year Month Day Hour [hr] Time Increment [min]
0 0 0 0.00 5.00

Surface Hydraulics

Year Month Day Hour [hr] Time Increment [min]
0 0 0 0.00 5.00

Groundwater

Year Month Day Hour [hr] Time Increment [min]
0 0 0 0.00 360.00

Restart File
Save Restart: False

Resources & Lookup Tables

Resources Lookup Tables
Rainfall Folder: Rainfall Boundary Stage Set:

Reference ET Folder: Extern Hydrograph Set:
Unit Hydrograph

Folder:
Hydrograph Curve Number Set: Bluewater Bay

Green-Ampt Set:
Vertical Layers Set:

Impervious Set: Bluewater Bay
Roughness Set:
Crop Coef Set:

Fillable Porosity Set:
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Conductivity Set:
Leakage Set:

Tolerances & Options

Time Marching: SAOR IA Recovery Time: 24.00 hr
Max Iterations: 6 ET for Manual Basins: False

Over-Relax Weight
Fact:

0.500 dec

dZ Tolerance: 0.0001 ft Manual Basin Rain Opt: Global
Max dZ: 1.00 ft OF Region Rain Opt: Region Specification

Link Optimizer Tol: 0.00001 ft Rainfall Name: ~FDOT-24
Rainfall Amount: 8.10 in

Edge Length Option: Automatic Storm Duration: 24.00 hr

Dflt Dampening (2D): 0.0050 ft Dflt Dampening (1D): 0.0500 ft
Min Node Srf Area

(2D):
1.0 ft2 Min Node Srf Area

(1D):
113.0 ft2

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

Comment: 25yr 24hr

Node: OUTFALL
Scenario: Scenario1

Type: Time/Stage
Base Flow: 0.00 cfs

Initial Stage: 5.58 ft
Warning Stage: 6.00 ft

Boundary Stage:

Year Month Day Hour Stage [ft]
0 0 0 0.00 5.58
0 0 0 999.00 6.00

Comment:

Node Max Conditions
Node Name Sim Name Warning

Stage [ft]
Max Stage
[ft]

Min/Max
Delta Stage
[ft]

Max Total
Inflow [cfs]

Max Total
Outflow [cfs]

Max Surface
Area [ft2]

OUTFALL 100yr 24 hr 6.00 5.59 0.0000 107.19 0.00 0
OUTFALL 10yr 24 hr 6.00 5.59 0.0000 90.45 0.00 0
OUTFALL 25yr 24 hr 6.00 5.59 0.0000 90.45 0.00 0
OUTFALL 2yr 24 hr 6.00 5.59 0.0000 90.45 0.00 0
OUTFALL 3yr 24 hr 6.00 5.59 0.0000 90.45 0.00 0
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Node Name Sim Name Warning
Stage [ft]

Max Stage
[ft]

Min/Max
Delta Stage
[ft]

Max Total
Inflow [cfs]

Max Total
Outflow [cfs]

Max Surface
Area [ft2]

OUTFALL 50yr 24 hr 6.00 5.59 0.0000 90.45 0.00 0
OUTFALL 5yr 24 hr 6.00 5.59 0.0000 90.45 0.00 0

Node Stage w/Warning Stage: OUTFALL

Node: POND1
Scenario: Scenario1

Type: Stage/Area
Base Flow: 0.00 cfs

Initial Stage: 5.71 ft
Warning Stage: 7.50 ft

Stage [ft] Area [ac] Area [ft2]
5.71 1.6000 69696.0
6.00 1.7100 74487.6
7.00 2.1200 92347.2
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Stage [ft] Area [ac] Area [ft2]
8.00 2.8000 121968.0
4.00 1.2500 54450.0

Comment:

Node Max Conditions
Node Name Sim Name Warning

Stage [ft]
Max Stage
[ft]

Min/Max
Delta Stage
[ft]

Max Total
Inflow [cfs]

Max Total
Outflow [cfs]

Max Surface
Area [ft2]

POND1 100yr 24 hr 7.50 7.20 0.0002 142.31 107.19 98687
POND1 10yr 24 hr 7.50 6.81 0.0002 142.31 90.45 89304
POND1 25yr 24 hr 7.50 6.81 0.0002 142.31 90.45 89304
POND1 2yr 24 hr 7.50 6.81 0.0002 142.31 90.45 89304
POND1 3yr 24 hr 7.50 6.81 0.0002 142.31 90.45 89304
POND1 50yr 24 hr 7.50 6.81 0.0002 142.31 90.45 89304
POND1 5yr 24 hr 7.50 6.81 0.0002 142.31 90.45 89304

Node Stage w/Warning Stage: POND1



14

N:\NICEVILLE-PROJECTS\125-Okaloosa County Public Works\2014.125.04-MSBU Stormwater Project\250 Civil Design\MSBU Proposed w tailwater\ 5/18/2017 15:33

Node: POND2
Scenario: Scenario1

Type: Stage/Area
Base Flow: 0.00 cfs

Initial Stage: 10.90 ft
Warning Stage: 13.00 ft

Stage [ft] Area [ac] Area [ft2]
10.90 1.0900 47480.4
11.00 1.1100 48351.6
12.00 1.3200 57499.2
13.00 1.6100 70131.6
7.00 0.9000 39204.0

14.00 1.7100 74487.6
15.00 1.8900 82328.4

Comment:

Node Max Conditions
Node Name Sim Name Warning

Stage [ft]
Max Stage
[ft]

Min/Max
Delta Stage
[ft]

Max Total
Inflow [cfs]

Max Total
Outflow [cfs]

Max Surface
Area [ft2]

POND2 100yr 24 hr 13.00 10.90 0.0079 35.55 139.86 47517
POND2 10yr 24 hr 13.00 10.90 0.0079 33.26 139.86 47517
POND2 25yr 24 hr 13.00 10.90 0.0079 33.26 139.86 47517
POND2 2yr 24 hr 13.00 10.90 0.0079 33.26 139.86 47517
POND2 3yr 24 hr 13.00 10.90 0.0079 33.26 139.86 47517
POND2 50yr 24 hr 13.00 10.90 0.0079 33.26 139.86 47517
POND2 5yr 24 hr 13.00 10.90 0.0079 33.26 139.86 47517



15

N:\NICEVILLE-PROJECTS\125-Okaloosa County Public Works\2014.125.04-MSBU Stormwater Project\250 Civil Design\MSBU Proposed w tailwater\ 5/18/2017 15:33

Node Stage w/Warning Stage: POND2

Node: POND3
Scenario: Scenario1

Type: Stage/Area
Base Flow: 0.00 cfs

Initial Stage: 10.90 ft
Warning Stage: 13.00 ft

Stage [ft] Area [ac] Area [ft2]
10.90 0.5000 21780.0
11.00 0.5020 21867.1
12.00 0.6300 27442.8
13.00 0.7000 30492.0
7.00 0.3500 15246.0

14.00 0.8000 34848.0
15.00 0.9100 39639.6

Comment:
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Node Max Conditions
Node Name Sim Name Warning

Stage [ft]
Max Stage
[ft]

Min/Max
Delta Stage
[ft]

Max Total
Inflow [cfs]

Max Total
Outflow [cfs]

Max Surface
Area [ft2]

POND3 100yr 24 hr 13.00 10.90 0.0051 26.47 33.26 21781
POND3 10yr 24 hr 13.00 10.90 0.0051 12.77 33.26 21781
POND3 25yr 24 hr 13.00 10.90 0.0051 17.34 33.26 21781
POND3 2yr 24 hr 13.00 10.90 0.0051 4.87 33.26 21781
POND3 3yr 24 hr 13.00 10.90 0.0051 6.56 33.26 21781
POND3 50yr 24 hr 13.00 10.90 0.0051 20.77 33.26 21781
POND3 5yr 24 hr 13.00 10.90 0.0051 9.28 33.26 21781

Node Stage w/Warning Stage: POND3

Node: POND4
Scenario: Scenario1

Type: Stage/Area
Base Flow: 0.00 cfs

Initial Stage: 6.07 ft
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Warning Stage: 10.00 ft

Stage [ft] Area [ac] Area [ft2]
6.07 0.0400 1742.4
7.00 0.0500 2178.0
8.00 0.0700 3049.2
9.00 0.0800 3484.8

10.00 0.1000 4356.0
3.00 0.0250 1089.0

Comment:

Node Max Conditions
Node Name Sim Name Warning

Stage [ft]
Max Stage
[ft]

Min/Max
Delta Stage
[ft]

Max Total
Inflow [cfs]

Max Total
Outflow [cfs]

Max Surface
Area [ft2]

POND4 100yr 24 hr 10.00 10.11 0.0009 57.27 57.31 4364
POND4 10yr 24 hr 10.00 8.50 0.0009 34.00 34.01 3463
POND4 25yr 24 hr 10.00 9.09 0.0009 43.08 43.09 3573
POND4 2yr 24 hr 10.00 8.01 0.0009 28.04 26.99 3299
POND4 3yr 24 hr 10.00 8.01 0.0009 28.04 26.99 3299
POND4 50yr 24 hr 10.00 9.47 0.0009 48.97 49.00 3904
POND4 5yr 24 hr 10.00 8.01 0.0009 28.04 26.99 3299
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Node Stage w/Warning Stage: POND4

Node: POND5
Scenario: Scenario1

Type: Stage/Area
Base Flow: 0.00 cfs

Initial Stage: 9.33 ft
Warning Stage: 12.00 ft

Stage [ft] Area [ac] Area [ft2]
9.33 0.2200 9583.2

10.00 0.2800 12196.8
11.00 0.3200 13939.2
12.00 0.3700 16117.2
6.00 0.1800 7840.8

Comment:

Node Max Conditions
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Node Name Sim Name Warning
Stage [ft]

Max Stage
[ft]

Min/Max
Delta Stage
[ft]

Max Total
Inflow [cfs]

Max Total
Outflow [cfs]

Max Surface
Area [ft2]

POND5 100yr 24 hr 12.00 11.62 0.0003 55.75 55.75 15302
POND5 10yr 24 hr 12.00 10.48 0.0003 47.18 33.06 13032
POND5 25yr 24 hr 12.00 10.78 0.0003 47.18 41.85 13568
POND5 2yr 24 hr 12.00 10.22 0.0003 47.18 28.04 12578
POND5 3yr 24 hr 12.00 10.22 0.0003 47.18 28.04 12578
POND5 50yr 24 hr 12.00 10.96 0.0003 47.55 47.55 13875
POND5 5yr 24 hr 12.00 10.22 0.0003 47.18 28.04 12578

Node Stage w/Warning Stage: POND5

Node: POND6
Scenario: Scenario1

Type: Stage/Area
Base Flow: 0.00 cfs

Initial Stage: 11.56 ft
Warning Stage: 14.00 ft
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Stage [ft] Area [ac] Area [ft2]
11.56 0.6700 29185.2
12.00 0.7100 30927.6
13.00 0.8000 34848.0
14.00 0.9100 39639.6
7.00 0.5000 21780.0

Comment:

Node Max Conditions
Node Name Sim Name Warning

Stage [ft]
Max Stage
[ft]

Min/Max
Delta Stage
[ft]

Max Total
Inflow [cfs]

Max Total
Outflow [cfs]

Max Surface
Area [ft2]

POND6 100yr 24 hr 14.00 13.03 0.0002 53.84 53.08 34977
POND6 10yr 24 hr 14.00 11.56 0.0002 31.84 47.18 29321
POND6 25yr 24 hr 14.00 11.58 0.0002 40.12 47.18 29321
POND6 2yr 24 hr 14.00 11.56 0.0002 14.37 47.18 29321
POND6 3yr 24 hr 14.00 11.56 0.0002 18.27 47.18 29321
POND6 50yr 24 hr 14.00 11.98 0.0002 45.53 47.18 30856
POND6 5yr 24 hr 14.00 11.56 0.0002 24.47 47.18 29321
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Node Stage w/Warning Stage: POND6

Node: POND7
Scenario: Scenario1

Type: Stage/Area
Base Flow: 0.00 cfs

Initial Stage: 16.14 ft
Warning Stage: 19.00 ft

Stage [ft] Area [ac] Area [ft2]
16.14 7.2600 316245.6
17.00 7.7000 335412.0
18.00 8.2400 358934.4
14.00 6.5000 283140.0
19.00 8.9700 390733.2

Comment:

Node Max Conditions
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Node Name Sim Name Warning
Stage [ft]

Max Stage
[ft]

Min/Max
Delta Stage
[ft]

Max Total
Inflow [cfs]

Max Total
Outflow [cfs]

Max Surface
Area [ft2]

POND7 100yr 24 hr 19.00 20.98 0.0001 115.21 45.71 390775
POND7 10yr 24 hr 19.00 18.80 0.0001 60.23 27.35 384344
POND7 25yr 24 hr 19.00 19.47 0.0001 78.87 34.33 390775
POND7 2yr 24 hr 19.00 17.59 0.0001 26.63 12.52 349576
POND7 3yr 24 hr 19.00 17.87 0.0001 34.11 15.94 356168
POND7 50yr 24 hr 19.00 20.02 0.0001 92.63 38.85 390775
POND7 5yr 24 hr 19.00 18.29 0.0001 45.74 21.10 368262

Node Stage w/Warning Stage: POND7

Node: S-04
Scenario: Scenario1

Type: Stage/Area
Base Flow: 0.00 cfs

Initial Stage: 5.71 ft
Warning Stage: 12.47 ft
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Stage [ft] Area [ac] Area [ft2]
5.17 0.0001 6.1
8.00 0.0001 6.1

10.00 0.0001 6.1
12.47 0.0001 6.1

Comment:

Node Max Conditions
Node Name Sim Name Warning

Stage [ft]
Max Stage
[ft]

Min/Max
Delta Stage
[ft]

Max Total
Inflow [cfs]

Max Total
Outflow [cfs]

Max Surface
Area [ft2]

S-04 100yr 24 hr 12.47 8.79 0.0006 58.81 58.78 113
S-04 10yr 24 hr 12.47 7.80 0.0006 34.98 34.95 113
S-04 25yr 24 hr 12.47 8.21 0.0006 44.31 44.27 113
S-04 2yr 24 hr 12.47 7.33 0.0006 27.04 27.06 113
S-04 3yr 24 hr 12.47 7.33 0.0006 27.04 27.06 113
S-04 50yr 24 hr 12.47 8.48 0.0006 50.31 50.30 113
S-04 5yr 24 hr 12.47 7.39 0.0006 27.04 27.06 113
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Node Stage w/Warning Stage: S-04

Node: S-05
Scenario: Scenario1

Type: Stage/Area
Base Flow: 0.00 cfs

Initial Stage: 5.71 ft
Warning Stage: 11.82 ft

Stage [ft] Area [ac] Area [ft2]
5.20 0.0001 6.1
7.00 0.0001 6.1
9.00 0.0001 6.1

11.82 0.0001 6.1

Comment:

Node Max Conditions
Node Name Sim Name Warning Max Stage Min/Max Max Total Max Total Max Surface
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Node Name Sim Name Warning
Stage [ft]

Max Stage
[ft]

Min/Max
Delta Stage
[ft]

Max Total
Inflow [cfs]

Max Total
Outflow [cfs]

Max Surface
Area [ft2]

S-05 100yr 24 hr 11.82 8.93 0.0006 58.81 58.81 300
S-05 10yr 24 hr 11.82 7.90 0.0006 34.96 34.98 300
S-05 25yr 24 hr 11.82 8.32 0.0006 44.28 44.31 300
S-05 2yr 24 hr 11.82 7.42 0.0006 27.02 27.04 300
S-05 3yr 24 hr 11.82 7.42 0.0006 27.02 27.04 300
S-05 50yr 24 hr 11.82 8.60 0.0006 50.32 50.31 300
S-05 5yr 24 hr 11.82 7.47 0.0006 27.02 27.04 300

Node Stage w/Warning Stage: S-05

Node: S-06
Scenario: Scenario1

Type: Stage/Area
Base Flow: 0.00 cfs

Initial Stage: 5.71 ft
Warning Stage: 12.60 ft
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Stage [ft] Area [ac] Area [ft2]
5.15 0.0001 6.1
8.00 0.0001 6.1

10.00 0.0001 6.1
12.60 0.0001 6.1

Comment:

Node Max Conditions
Node Name Sim Name Warning

Stage [ft]
Max Stage
[ft]

Min/Max
Delta Stage
[ft]

Max Total
Inflow [cfs]

Max Total
Outflow [cfs]

Max Surface
Area [ft2]

S-06 100yr 24 hr 12.60 9.16 0.0006 58.85 58.81 314
S-06 10yr 24 hr 12.60 8.06 0.0006 34.97 34.96 314
S-06 25yr 24 hr 12.60 8.50 0.0006 44.30 44.28 314
S-06 2yr 24 hr 12.60 7.59 0.0006 27.00 27.02 314
S-06 3yr 24 hr 12.60 7.59 0.0006 27.00 27.02 314
S-06 50yr 24 hr 12.60 8.79 0.0006 50.36 50.32 314
S-06 5yr 24 hr 12.60 7.62 0.0006 27.00 27.02 314
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Node Stage w/Warning Stage: S-06

Node: S-07
Scenario: Scenario1

Type: Stage/Area
Base Flow: 0.00 cfs

Initial Stage: 5.71 ft
Warning Stage: 12.24 ft

Stage [ft] Area [ac] Area [ft2]
5.23 0.0001 6.1
8.00 0.0001 6.1

10.00 0.0001 6.1
12.24 0.0001 6.1

Comment:

Node Max Conditions
Node Name Sim Name Warning Max Stage Min/Max Max Total Max Total Max Surface
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Node Name Sim Name Warning
Stage [ft]

Max Stage
[ft]

Min/Max
Delta Stage
[ft]

Max Total
Inflow [cfs]

Max Total
Outflow [cfs]

Max Surface
Area [ft2]

S-07 100yr 24 hr 12.24 9.29 0.0012 58.01 58.07 375
S-07 10yr 24 hr 12.24 8.12 0.0012 34.47 34.49 375
S-07 25yr 24 hr 12.24 8.58 0.0012 43.67 43.71 375
S-07 2yr 24 hr 12.24 7.65 0.0012 26.99 27.00 375
S-07 3yr 24 hr 12.24 7.65 0.0012 26.99 27.00 375
S-07 50yr 24 hr 12.24 8.89 0.0012 49.64 49.69 375
S-07 5yr 24 hr 12.24 7.67 0.0012 26.99 27.00 375

Node Stage w/Warning Stage: S-07

Node: S-10
Scenario: Scenario1

Type: Stage/Area
Base Flow: 0.00 cfs

Initial Stage: 12.85 ft
Warning Stage: 13.85 ft
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Stage [ft] Area [ac] Area [ft2]
12.85 0.0000 0.0
13.85 0.0010 43.6

Comment:

Node Max Conditions
Node Name Sim Name Warning

Stage [ft]
Max Stage
[ft]

Min/Max
Delta Stage
[ft]

Max Total
Inflow [cfs]

Max Total
Outflow [cfs]

Max Surface
Area [ft2]

S-10 100yr 24 hr 13.85 13.25 0.0001 0.71 0.71 113
S-10 10yr 24 hr 13.85 13.15 0.0001 0.46 0.46 113
S-10 25yr 24 hr 13.85 13.19 0.0001 0.54 0.54 113
S-10 2yr 24 hr 13.85 13.06 0.0001 0.28 0.28 113
S-10 3yr 24 hr 13.85 13.08 0.0001 0.32 0.32 113
S-10 50yr 24 hr 13.85 13.21 0.0001 0.61 0.61 113
S-10 5yr 24 hr 13.85 13.12 0.0001 0.38 0.38 113
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Node Stage w/Warning Stage: S-10

Node: S-11
Scenario: Scenario1

Type: Stage/Area
Base Flow: 0.00 cfs

Initial Stage: 10.90 ft
Warning Stage: 14.24 ft

Stage [ft] Area [ac] Area [ft2]
10.80 0.0001 6.1
12.00 0.0001 6.1
14.24 0.0001 6.1

Comment:

Node Max Conditions
Node Name Sim Name Warning

Stage [ft]
Max Stage
[ft]

Min/Max
Delta Stage

Max Total
Inflow [cfs]

Max Total
Outflow [cfs]

Max Surface
Area [ft2]
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Node Name Sim Name Warning
Stage [ft]

Max Stage
[ft]

Min/Max
Delta Stage
[ft]

Max Total
Inflow [cfs]

Max Total
Outflow [cfs]

Max Surface
Area [ft2]

S-11 100yr 24 hr 14.24 11.39 0.0001 1.18 1.18 113
S-11 10yr 24 hr 14.24 11.25 0.0001 0.72 0.72 113
S-11 25yr 24 hr 14.24 11.30 0.0001 0.88 0.88 113
S-11 2yr 24 hr 14.24 11.13 0.0001 0.41 0.41 113
S-11 3yr 24 hr 14.24 11.16 0.0001 0.48 0.48 113
S-11 50yr 24 hr 14.24 11.34 0.0001 1.00 1.00 113
S-11 5yr 24 hr 14.24 11.21 0.0001 0.59 0.59 113

Node Stage w/Warning Stage: S-11

Node: S-12
Scenario: Scenario1

Type: Stage/Area
Base Flow: 0.00 cfs

Initial Stage: 13.26 ft
Warning Stage: 14.51 ft



32

N:\NICEVILLE-PROJECTS\125-Okaloosa County Public Works\2014.125.04-MSBU Stormwater Project\250 Civil Design\MSBU Proposed w tailwater\ 5/18/2017 15:33

Stage [ft] Area [ac] Area [ft2]
13.26 0.0000 0.0
14.51 0.0010 43.6

Comment:

Node Max Conditions
Node Name Sim Name Warning

Stage [ft]
Max Stage
[ft]

Min/Max
Delta Stage
[ft]

Max Total
Inflow [cfs]

Max Total
Outflow [cfs]

Max Surface
Area [ft2]

S-12 100yr 24 hr 14.51 13.88 0.0001 1.47 1.47 113
S-12 10yr 24 hr 14.51 13.65 0.0001 0.68 0.68 113
S-12 25yr 24 hr 14.51 13.73 0.0001 0.94 0.94 113
S-12 2yr 24 hr 14.51 13.47 0.0001 0.25 0.25 113
S-12 3yr 24 hr 14.51 13.51 0.0001 0.33 0.33 113
S-12 50yr 24 hr 14.51 13.79 0.0001 1.14 1.14 113
S-12 5yr 24 hr 14.51 13.57 0.0001 0.48 0.48 113
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Node Stage w/Warning Stage: S-12

Pipe Link: EQUALIZATION PIPE
Scenario: Scenario1

From Node: POND3
To Node: POND2

Link Count: 2
Flow Direction: Both

Dampening: 0.0000 ft
Length: 35.00 ft

FHWA Code: 1
Entr Loss Coef: 0.00
Exit Loss Coef: 1.00

Bend Loss Coef: 0.00
Bend Location: 0.00 ft
Energy Switch: Energy

Upstream Downstream
Invert: 6.00 ft Invert: 6.00 ft

Manning's N: 0.0120 Manning's N: 0.0120
Geometry: Circular Geometry: Circular

Max Depth: 2.00 ft Max Depth: 2.00 ft
Bottom Clip

Default: 0.00 ft Default: 0.00 ft
Op Table: Op Table:
Ref Node: Ref Node:

Manning's N: 0.0000 Manning's N: 0.0000
Top Clip

Default: 0.00 ft Default: 0.00 ft
Op Table: Op Table:
Ref Node: Ref Node:

Manning's N: 0.0000 Manning's N: 0.0000
Comment:
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Weir Link: OUTFALL WEIR
Scenario: Scenario1

From Node: POND1
To Node: OUTFALL

Link Count: 1
Flow Direction: Both

Dampening: 0.0000 ft
Weir Type: Horizontal

Geometry Type: Circular
Invert: 5.21 ft

Control Elevation: 5.21 ft
Max Depth: 2.50 ft

Bottom Clip
Default: 0.00 ft

Op Table:
Ref Node:

Top Clip
Default: 0.00 ft

Op Table:
Ref Node:
Discharge Coefficients

Weir Default: 2.80
Weir Table:

Orifice Default: 0.60
Orifice Table:

Comment:

Pipe Link: P-03
Scenario: Scenario1

From Node: POND1
To Node: OUTFALL

Link Count: 2
Flow Direction: Both

Dampening: 0.0000 ft
Length: 23.00 ft

FHWA Code: 1
Entr Loss Coef: 0.00
Exit Loss Coef: 1.00

Bend Loss Coef: 0.00
Bend Location: 0.00 ft
Energy Switch: Energy

Upstream Downstream
Invert: 4.00 ft Invert: 3.50 ft

Manning's N: 0.0120 Manning's N: 0.0120
Geometry: Circular Geometry: Circular

Max Depth: 3.00 ft Max Depth: 3.00 ft
Bottom Clip

Default: 0.00 ft Default: 0.00 ft
Op Table: Op Table:
Ref Node: Ref Node:

Manning's N: 0.0000 Manning's N: 0.0000
Top Clip

Default: 0.00 ft Default: 0.00 ft
Op Table: Op Table:
Ref Node: Ref Node:

Manning's N: 0.0000 Manning's N: 0.0000
Comment:

Pipe Link: P-04
Scenario: Scenario1

From Node: S-04
To Node: POND1

Link Count: 1
Flow Direction: Both

Dampening: 0.0000 ft
Length: 13.00 ft

FHWA Code: 1
Entr Loss Coef: 0.00
Exit Loss Coef: 1.00

Bend Loss Coef: 0.00

Upstream Downstream
Invert: 5.17 ft Invert: 4.94 ft

Manning's N: 0.0120 Manning's N: 0.0120
Geometry: Circular Geometry: Circular

Max Depth: 4.00 ft Max Depth: 4.00 ft
Bottom Clip

Default: 0.00 ft Default: 0.00 ft
Op Table: Op Table:
Ref Node: Ref Node:

Manning's N: 0.0000 Manning's N: 0.0000
Top Clip

Default: 0.00 ft Default: 0.00 ft
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Bend Location: 0.00 ft
Energy Switch: Energy

Op Table: Op Table:
Ref Node: Ref Node:

Manning's N: 0.0000 Manning's N: 0.0000
Comment:

Pipe Link: P-05
Scenario: Scenario1

From Node: S-05
To Node: S-04

Link Count: 1
Flow Direction: Both

Dampening: 0.0000 ft
Length: 39.00 ft

FHWA Code: 1
Entr Loss Coef: 0.00
Exit Loss Coef: 0.20

Bend Loss Coef: 0.00
Bend Location: 0.00 ft
Energy Switch: Energy

Upstream Downstream
Invert: 5.20 ft Invert: 5.17 ft

Manning's N: 0.0120 Manning's N: 0.0120
Geometry: Circular Geometry: Circular

Max Depth: 4.00 ft Max Depth: 4.00 ft
Bottom Clip

Default: 0.00 ft Default: 0.00 ft
Op Table: Op Table:
Ref Node: Ref Node:

Manning's N: 0.0000 Manning's N: 0.0000
Top Clip

Default: 0.00 ft Default: 0.00 ft
Op Table: Op Table:
Ref Node: Ref Node:

Manning's N: 0.0000 Manning's N: 0.0000
Comment:

Pipe Link: P-06
Scenario: Scenario1

From Node: S-06
To Node: S-05

Link Count: 1
Flow Direction: Both

Dampening: 0.0000 ft
Length: 108.00 ft

FHWA Code: 1
Entr Loss Coef: 0.00
Exit Loss Coef: 0.20

Bend Loss Coef: 0.00
Bend Location: 0.00 ft
Energy Switch: Energy

Upstream Downstream
Invert: 5.15 ft Invert: 5.20 ft

Manning's N: 0.0120 Manning's N: 0.0120
Geometry: Circular Geometry: Circular

Max Depth: 4.00 ft Max Depth: 4.00 ft
Bottom Clip

Default: 0.00 ft Default: 0.00 ft
Op Table: Op Table:
Ref Node: Ref Node:

Manning's N: 0.0000 Manning's N: 0.0000
Top Clip

Default: 0.00 ft Default: 0.00 ft
Op Table: Op Table:
Ref Node: Ref Node:

Manning's N: 0.0000 Manning's N: 0.0000
Comment:

Pipe Link: P-07
Scenario: Scenario1

From Node: S-07

Upstream Downstream
Invert: 5.23 ft Invert: 5.15 ft

Manning's N: 0.0120 Manning's N: 0.0120
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To Node: S-06
Link Count: 1

Flow Direction: Both
Dampening: 0.0000 ft

Length: 46.00 ft
FHWA Code: 1

Entr Loss Coef: 0.00
Exit Loss Coef: 0.20

Bend Loss Coef: 0.00
Bend Location: 0.00 ft
Energy Switch: Energy

Geometry: Circular Geometry: Circular
Max Depth: 4.00 ft Max Depth: 4.00 ft

Bottom Clip
Default: 0.00 ft Default: 0.00 ft

Op Table: Op Table:
Ref Node: Ref Node:

Manning's N: 0.0000 Manning's N: 0.0000
Top Clip

Default: 0.00 ft Default: 0.00 ft
Op Table: Op Table:
Ref Node: Ref Node:

Manning's N: 0.0000 Manning's N: 0.0000
Comment:

Pipe Link: P-08
Scenario: Scenario1

From Node: POND4
To Node: S-07

Link Count: 1
Flow Direction: Both

Dampening: 0.0000 ft
Length: 139.00 ft

FHWA Code: 1
Entr Loss Coef: 0.00
Exit Loss Coef: 0.20

Bend Loss Coef: 0.00
Bend Location: 0.00 ft
Energy Switch: Energy

Upstream Downstream
Invert: 4.90 ft Invert: 5.23 ft

Manning's N: 0.0240 Manning's N: 0.0240
Geometry: Circular Geometry: Circular

Max Depth: 4.00 ft Max Depth: 4.00 ft
Bottom Clip

Default: 0.00 ft Default: 0.00 ft
Op Table: Op Table:
Ref Node: Ref Node:

Manning's N: 0.0000 Manning's N: 0.0000
Top Clip

Default: 0.00 ft Default: 0.00 ft
Op Table: Op Table:
Ref Node: Ref Node:

Manning's N: 0.0000 Manning's N: 0.0000
Comment:

Pipe Link: P-09
Scenario: Scenario1

From Node: POND5
To Node: POND4

Link Count: 1
Flow Direction: Both

Dampening: 0.0000 ft
Length: 130.00 ft

FHWA Code: 1
Entr Loss Coef: 0.00
Exit Loss Coef: 1.00

Bend Loss Coef: 0.00
Bend Location: 0.00 ft
Energy Switch: Energy

Upstream Downstream
Invert: 6.27 ft Invert: 3.61 ft

Manning's N: 0.0120 Manning's N: 0.0120
Geometry: Circular Geometry: Circular

Max Depth: 2.00 ft Max Depth: 2.00 ft
Bottom Clip

Default: 0.00 ft Default: 0.00 ft
Op Table: Op Table:
Ref Node: Ref Node:

Manning's N: 0.0000 Manning's N: 0.0000
Top Clip

Default: 0.00 ft Default: 0.00 ft
Op Table: Op Table:
Ref Node: Ref Node:
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Manning's N: 0.0000 Manning's N: 0.0000
Comment:

Weir Link: P-09WEIR
Scenario: Scenario1

From Node: POND5
To Node: POND4

Link Count: 1
Flow Direction: Both

Dampening: 0.0000 ft
Weir Type: Horizontal

Geometry Type: Rectangular
Invert: 9.97 ft

Control Elevation: 9.97 ft
Max Depth: 2.00 ft
Max Width: 3.00 ft

Fillet: 0.00 ft

Bottom Clip
Default: 0.00 ft

Op Table:
Ref Node:

Top Clip
Default: 0.00 ft

Op Table:
Ref Node:
Discharge Coefficients

Weir Default: 2.80
Weir Table:

Orifice Default: 0.60
Orifice Table:

Comment:

Pipe Link: P-11
Scenario: Scenario1

From Node: POND6
To Node: POND5

Link Count: 1
Flow Direction: Both

Dampening: 0.0000 ft
Length: 98.00 ft

FHWA Code: 1
Entr Loss Coef: 0.00
Exit Loss Coef: 1.00

Bend Loss Coef: 0.00
Bend Location: 0.00 ft
Energy Switch: Energy

Upstream Downstream
Invert: 7.79 ft Invert: 6.94 ft

Manning's N: 0.0120 Manning's N: 0.0120
Geometry: Circular Geometry: Circular

Max Depth: 3.00 ft Max Depth: 3.00 ft
Bottom Clip

Default: 0.00 ft Default: 0.00 ft
Op Table: Op Table:
Ref Node: Ref Node:

Manning's N: 0.0000 Manning's N: 0.0000
Top Clip

Default: 0.00 ft Default: 0.00 ft
Op Table: Op Table:
Ref Node: Ref Node:

Manning's N: 0.0000 Manning's N: 0.0000
Comment:

Pipe Link: P-12
Scenario: Scenario1

From Node: POND7
To Node: POND6

Link Count: 1
Flow Direction: Both

Upstream Downstream
Invert: 15.90 ft Invert: 9.00 ft

Manning's N: 0.0120 Manning's N: 0.0120
Geometry: Circular Geometry: Circular

Max Depth: 2.50 ft Max Depth: 2.50 ft
Bottom Clip
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Dampening: 0.0000 ft
Length: 176.00 ft

FHWA Code: 1
Entr Loss Coef: 0.00
Exit Loss Coef: 0.20

Bend Loss Coef: 0.00
Bend Location: 0.00 ft
Energy Switch: Energy

Default: 0.00 ft Default: 0.00 ft
Op Table: Op Table:
Ref Node: Ref Node:

Manning's N: 0.0000 Manning's N: 0.0000
Top Clip

Default: 0.00 ft Default: 0.00 ft
Op Table: Op Table:
Ref Node: Ref Node:

Manning's N: 0.0000 Manning's N: 0.0000
Comment:

Pipe Link: P-14
Scenario: Scenario1

From Node: POND2
To Node: POND1

Link Count: 2
Flow Direction: Both

Dampening: 0.0000 ft
Length: 100.00 ft

FHWA Code: 1
Entr Loss Coef: 0.00
Exit Loss Coef: 1.00

Bend Loss Coef: 0.00
Bend Location: 0.00 ft
Energy Switch: Energy

Upstream Downstream
Invert: 5.00 ft Invert: 4.65 ft

Manning's N: 0.0120 Manning's N: 0.0120
Geometry: Circular Geometry: Circular

Max Depth: 3.00 ft Max Depth: 3.00 ft
Bottom Clip

Default: 0.00 ft Default: 0.00 ft
Op Table: Op Table:
Ref Node: Ref Node:

Manning's N: 0.0000 Manning's N: 0.0000
Top Clip

Default: 0.00 ft Default: 0.00 ft
Op Table: Op Table:
Ref Node: Ref Node:

Manning's N: 0.0000 Manning's N: 0.0000
Comment:

Weir Link: P-14WEIR
Scenario: Scenario1

From Node: POND2
To Node: POND1

Link Count: 1
Flow Direction: Both

Dampening: 0.0000 ft
Weir Type: Horizontal

Geometry Type: Circular
Invert: 10.90 ft

Control Elevation: 10.90 ft
Max Depth: 2.00 ft

Bottom Clip
Default: 0.00 ft

Op Table:
Ref Node:

Top Clip
Default: 0.00 ft

Op Table:
Ref Node:
Discharge Coefficients

Weir Default: 2.80
Weir Table:

Orifice Default: 0.60
Orifice Table:

Comment:
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Pipe Link: P-15
Scenario: Scenario1

From Node: S-10
To Node: POND2

Link Count: 1
Flow Direction: Both

Dampening: 0.0000 ft
Length: 18.00 ft

FHWA Code: 1
Entr Loss Coef: 0.00
Exit Loss Coef: 0.20

Bend Loss Coef: 0.00
Bend Location: 0.00 ft
Energy Switch: Energy

Upstream Downstream
Invert: 12.85 ft Invert: 9.82 ft

Manning's N: 0.0100 Manning's N: 0.0100
Geometry: Circular Geometry: Circular

Max Depth: 1.00 ft Max Depth: 1.00 ft
Bottom Clip

Default: 0.00 ft Default: 0.00 ft
Op Table: Op Table:
Ref Node: Ref Node:

Manning's N: 0.0000 Manning's N: 0.0000
Top Clip

Default: 0.00 ft Default: 0.00 ft
Op Table: Op Table:
Ref Node: Ref Node:

Manning's N: 0.0000 Manning's N: 0.0000
Comment:

Pipe Link: P-16
Scenario: Scenario1

From Node: S-11
To Node: POND2

Link Count: 1
Flow Direction: Both

Dampening: 0.0000 ft
Length: 50.00 ft

FHWA Code: 1
Entr Loss Coef: 0.00
Exit Loss Coef: 0.20

Bend Loss Coef: 0.00
Bend Location: 0.00 ft
Energy Switch: Energy

Upstream Downstream
Invert: 10.80 ft Invert: 10.61 ft

Manning's N: 0.0100 Manning's N: 0.0100
Geometry: Circular Geometry: Circular

Max Depth: 1.25 ft Max Depth: 1.25 ft
Bottom Clip

Default: 0.00 ft Default: 0.00 ft
Op Table: Op Table:
Ref Node: Ref Node:

Manning's N: 0.0000 Manning's N: 0.0000
Top Clip

Default: 0.00 ft Default: 0.00 ft
Op Table: Op Table:
Ref Node: Ref Node:

Manning's N: 0.0000 Manning's N: 0.0000
Comment:

Pipe Link: P-17
Scenario: Scenario1

From Node: S-12
To Node: POND2

Link Count: 1
Flow Direction: Both

Dampening: 0.0000 ft
Length: 35.00 ft

FHWA Code: 1
Entr Loss Coef: 0.00
Exit Loss Coef: 0.20

Upstream Downstream
Invert: 13.26 ft Invert: 9.54 ft

Manning's N: 0.0100 Manning's N: 0.0100
Geometry: Circular Geometry: Circular

Max Depth: 1.25 ft Max Depth: 1.25 ft
Bottom Clip

Default: 0.00 ft Default: 0.00 ft
Op Table: Op Table:
Ref Node: Ref Node:

Manning's N: 0.0000 Manning's N: 0.0000
Top Clip



40

N:\NICEVILLE-PROJECTS\125-Okaloosa County Public Works\2014.125.04-MSBU Stormwater Project\250 Civil Design\MSBU Proposed w tailwater\ 5/18/2017 15:33

Bend Loss Coef: 0.00
Bend Location: 0.00 ft
Energy Switch: Energy

Default: 0.00 ft Default: 0.00 ft
Op Table: Op Table:
Ref Node: Ref Node:

Manning's N: 0.0000 Manning's N: 0.0000
Comment:

Weir Link: P-EQWEIR
Scenario: Scenario1

From Node: POND3
To Node: POND2

Link Count: 1
Flow Direction: Both

Dampening: 0.0000 ft
Weir Type: Broad Crested Vertical

Geometry Type: Trapezoidal
Invert: 13.00 ft

Control Elevation: 13.00 ft
Max Depth: 6.00 ft

Extrapolation Method: Normal Projection
Bottom Width: 5.00 ft

Left Slope: 4.00 (h:v)
Right Slope: 4.00 (h:v)

Bottom Clip
Default: 0.00 ft

Op Table:
Ref Node:

Top Clip
Default: 0.00 ft

Op Table:
Ref Node:
Discharge Coefficients

Weir Default: 2.80
Weir Table:

Orifice Default: 0.60
Orifice Table:

Comment:



Appendix G 
ICPR Model Assessment Results – Proposed 

Conditions with Lowered Tailwater 
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Node Max Conditions w/ Times
Node
Name

Sim
Name

Warning
Stage
[ft]

Max
Stage
[ft]

Min/Max
Delta
Stage
[ft]

Max
Total
Inflow
[cfs]

Max
Total
Outflow
[cfs]

Max
Surface
Area
[ft2]

Time to
Max
Stage
[hr]

Time to
Min/Max
Delta
Stage
[hr]

Time to
Max
Total
Inflow
[hr]

Time to
Max
Total
Outflow
[hr]

OUTFAL
L

100yr
24 hr

6.00 3.58 0.0000 107.22 0.00 0 30.00 4.86 13.44 0.00

OUTFAL
L

10yr 24
hr

6.00 3.58 0.0000 91.93 0.00 0 30.00 5.81 0.50 0.00

OUTFAL
L

25yr 24
hr

6.00 3.58 0.0000 91.93 0.00 0 30.00 5.43 0.50 0.00

OUTFAL
L

2yr 24
hr

6.00 3.58 0.0000 91.93 0.00 0 30.00 29.99 0.50 0.00

OUTFAL
L

3yr 24
hr

6.00 3.58 0.0000 91.93 0.00 0 30.00 29.84 0.50 0.00

OUTFAL
L

50yr 24
hr

6.00 3.58 0.0000 91.93 0.00 0 30.00 4.88 0.50 0.00

OUTFAL
L

5yr 24
hr

6.00 3.58 0.0000 91.93 0.00 0 30.00 7.16 0.50 0.00

Node Max Conditions w/ Times
Node
Name

Sim
Name

Warning
Stage
[ft]

Max
Stage
[ft]

Min/Max
Delta
Stage
[ft]

Max
Total
Inflow
[cfs]

Max
Total
Outflow
[cfs]

Max
Surface
Area
[ft2]

Time to
Max
Stage
[hr]

Time to
Min/Max
Delta
Stage
[hr]

Time to
Max
Total
Inflow
[hr]

Time to
Max
Total
Outflow
[hr]

POND1 100yr
24 hr

7.50 7.12 0.0002 142.28 107.22 96363 13.44 0.00 0.07 13.44

POND1 10yr 24
hr

7.50 6.76 0.0002 142.28 91.93 88390 0.50 0.00 0.07 0.50

POND1 25yr 24
hr

7.50 6.76 0.0002 142.28 91.93 88390 0.50 0.00 0.07 0.50

POND1 2yr 24
hr

7.50 6.76 0.0002 142.28 91.93 88390 0.50 0.00 0.07 0.50

POND1 3yr 24
hr

7.50 6.76 0.0002 142.28 91.93 88390 0.50 0.00 0.07 0.50

POND1 50yr 24
hr

7.50 6.76 0.0002 142.28 91.93 88390 0.50 0.00 0.07 0.50

POND1 5yr 24
hr

7.50 6.76 0.0002 142.28 91.93 88390 0.50 0.00 0.07 0.50

Node Max Conditions w/ Times
Node
Name

Sim
Name

Warning
Stage

Max
Stage

Min/Max
Delta

Max
Total

Max
Total

Max
Surface

Time to
Max

Time to
Min/Max

Time to
Max

Time to
Max
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Node
Name

Sim
Name

Warning
Stage
[ft]

Max
Stage
[ft]

Min/Max
Delta
Stage
[ft]

Max
Total
Inflow
[cfs]

Max
Total
Outflow
[cfs]

Max
Surface
Area
[ft2]

Time to
Max
Stage
[hr]

Time to
Min/Max
Delta
Stage
[hr]

Time to
Max
Total
Inflow
[hr]

Time to
Max
Total
Outflow
[hr]

POND2 100yr
24 hr

13.00 10.90 0.0079 35.55 139.86 47517 0.00 0.79 12.05 0.00

POND2 10yr 24
hr

13.00 10.90 0.0079 33.26 139.86 47517 0.00 0.79 0.22 0.00

POND2 25yr 24
hr

13.00 10.90 0.0079 33.26 139.86 47517 0.00 0.79 0.22 0.00

POND2 2yr 24
hr

13.00 10.90 0.0079 33.26 139.86 47517 0.00 0.79 0.22 0.00

POND2 3yr 24
hr

13.00 10.90 0.0079 33.26 139.86 47517 0.00 0.79 0.22 0.00

POND2 50yr 24
hr

13.00 10.90 0.0079 33.26 139.86 47517 0.00 0.79 0.22 0.00

POND2 5yr 24
hr

13.00 10.90 0.0079 33.26 139.86 47517 0.00 0.79 0.22 0.00

Node Max Conditions w/ Times
Node
Name

Sim
Name

Warning
Stage
[ft]

Max
Stage
[ft]

Min/Max
Delta
Stage
[ft]

Max
Total
Inflow
[cfs]

Max
Total
Outflow
[cfs]

Max
Surface
Area
[ft2]

Time to
Max
Stage
[hr]

Time to
Min/Max
Delta
Stage
[hr]

Time to
Max
Total
Inflow
[hr]

Time to
Max
Total
Outflow
[hr]

POND3 100yr
24 hr

13.00 10.90 0.0051 26.47 33.26 21781 0.00 0.95 12.22 0.22

POND3 10yr 24
hr

13.00 10.90 0.0051 12.77 33.26 21781 0.00 0.95 12.25 0.22

POND3 25yr 24
hr

13.00 10.90 0.0051 17.34 33.26 21781 0.00 0.95 12.23 0.22

POND3 2yr 24
hr

13.00 10.90 0.0051 4.87 33.26 21781 0.00 0.95 15.22 0.22

POND3 3yr 24
hr

13.00 10.90 0.0051 6.56 33.26 21781 0.00 0.95 12.30 0.22

POND3 50yr 24
hr

13.00 10.90 0.0051 20.77 33.26 21781 0.00 0.95 12.23 0.22

POND3 5yr 24
hr

13.00 10.90 0.0051 9.28 33.26 21781 0.00 0.95 12.27 0.22

Node Max Conditions w/ Times
Node
Name

Sim
Name

Warning
Stage
[ft]

Max
Stage
[ft]

Min/Max
Delta
Stage

Max
Total
Inflow

Max
Total
Outflow

Max
Surface
Area

Time to
Max
Stage

Time to
Min/Max
Delta

Time to
Max
Total

Time to
Max
Total
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Node
Name

Sim
Name

Warning
Stage
[ft]

Max
Stage
[ft]

Min/Max
Delta
Stage
[ft]

Max
Total
Inflow
[cfs]

Max
Total
Outflow
[cfs]

Max
Surface
Area
[ft2]

Time to
Max
Stage
[hr]

Time to
Min/Max
Delta
Stage
[hr]

Time to
Max
Total
Inflow
[hr]

Time to
Max
Total
Outflow
[hr]

POND4 100yr
24 hr

10.00 10.11 0.0009 57.27 57.31 4364 19.27 0.00 19.39 19.42

POND4 10yr 24
hr

10.00 8.50 0.0009 34.00 34.01 3463 19.33 0.00 19.38 19.43

POND4 25yr 24
hr

10.00 9.09 0.0009 43.08 43.10 3573 19.26 0.00 19.27 19.33

POND4 2yr 24
hr

10.00 8.01 0.0009 28.03 26.95 3301 0.25 0.00 0.19 0.26

POND4 3yr 24
hr

10.00 8.01 0.0009 28.03 26.95 3301 0.25 0.00 0.19 0.26

POND4 50yr 24
hr

10.00 9.47 0.0009 48.97 49.00 3904 19.24 0.00 19.25 19.33

POND4 5yr 24
hr

10.00 8.01 0.0009 28.03 26.95 3301 0.25 0.00 0.19 0.26

Node Max Conditions w/ Times
Node
Name

Sim
Name

Warning
Stage
[ft]

Max
Stage
[ft]

Min/Max
Delta
Stage
[ft]

Max
Total
Inflow
[cfs]

Max
Total
Outflow
[cfs]

Max
Surface
Area
[ft2]

Time to
Max
Stage
[hr]

Time to
Min/Max
Delta
Stage
[hr]

Time to
Max
Total
Inflow
[hr]

Time to
Max
Total
Outflow
[hr]

POND5 100yr
24 hr

12.00 11.62 0.0003 55.76 55.75 15303 19.48 0.00 19.29 19.65

POND5 10yr 24
hr

12.00 10.48 0.0003 47.18 33.06 13032 19.49 0.00 0.00 19.53

POND5 25yr 24
hr

12.00 10.78 0.0003 47.18 41.85 13568 19.37 0.00 0.00 19.42

POND5 2yr 24
hr

12.00 10.22 0.0003 47.18 28.03 12579 0.20 0.00 0.00 0.19

POND5 3yr 24
hr

12.00 10.22 0.0003 47.18 28.03 12579 0.20 0.00 0.00 0.19

POND5 50yr 24
hr

12.00 10.96 0.0003 47.55 47.55 13875 19.35 0.00 19.29 19.41

POND5 5yr 24
hr

12.00 10.22 0.0003 47.18 28.03 12579 0.20 0.00 0.00 0.19

Node Max Conditions w/ Times
Node
Name

Sim
Name

Warning
Stage
[ft]

Max
Stage
[ft]

Min/Max
Delta
Stage

Max
Total
Inflow

Max
Total
Outflow

Max
Surface
Area

Time to
Max
Stage

Time to
Min/Max
Delta

Time to
Max
Total

Time to
Max
Total
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Node
Name

Sim
Name

Warning
Stage
[ft]

Max
Stage
[ft]

Min/Max
Delta
Stage
[ft]

Max
Total
Inflow
[cfs]

Max
Total
Outflow
[cfs]

Max
Surface
Area
[ft2]

Time to
Max
Stage
[hr]

Time to
Min/Max
Delta
Stage
[hr]

Time to
Max
Total
Inflow
[hr]

Time to
Max
Total
Outflow
[hr]

POND6 100yr
24 hr

14.00 13.03 0.0002 53.84 53.09 34980 19.59 0.00 19.17 19.79

POND6 10yr 24
hr

14.00 11.56 0.0002 31.84 47.18 29321 0.00 0.00 19.24 0.00

POND6 25yr 24
hr

14.00 11.58 0.0002 40.12 47.18 29321 19.45 0.00 19.20 0.00

POND6 2yr 24
hr

14.00 11.56 0.0002 14.37 47.18 29321 0.00 0.00 21.17 0.00

POND6 3yr 24
hr

14.00 11.56 0.0002 18.27 47.18 29321 0.00 0.00 19.32 0.00

POND6 50yr 24
hr

14.00 11.98 0.0002 45.53 47.18 30856 19.44 0.00 19.19 0.00

POND6 5yr 24
hr

14.00 11.56 0.0002 24.47 47.18 29321 0.00 0.00 19.28 0.00

Node Max Conditions w/ Times
Node
Name

Sim
Name

Warning
Stage
[ft]

Max
Stage
[ft]

Min/Max
Delta
Stage
[ft]

Max
Total
Inflow
[cfs]

Max
Total
Outflow
[cfs]

Max
Surface
Area
[ft2]

Time to
Max
Stage
[hr]

Time to
Min/Max
Delta
Stage
[hr]

Time to
Max
Total
Inflow
[hr]

Time to
Max
Total
Outflow
[hr]

POND7 100yr
24 hr

19.00 20.98 0.0001 115.21 45.71 390775 19.99 13.89 12.18 19.99

POND7 10yr 24
hr

19.00 18.80 0.0001 60.23 27.35 384344 19.93 16.48 12.22 19.90

POND7 25yr 24
hr

19.00 19.47 0.0001 78.87 34.33 390775 19.85 15.56 12.20 19.85

POND7 2yr 24
hr

19.00 17.59 0.0001 26.63 12.52 349576 21.51 16.85 12.25 21.49

POND7 3yr 24
hr

19.00 17.87 0.0001 34.11 15.94 356168 21.39 16.89 12.23 21.36

POND7 50yr 24
hr

19.00 20.02 0.0001 92.63 38.85 390775 19.88 26.22 12.18 19.88

POND7 5yr 24
hr

19.00 18.29 0.0001 45.74 21.10 368262 21.22 29.98 12.22 21.16

Node Max Conditions w/ Times
Node
Name

Sim
Name

Warning
Stage
[ft]

Max
Stage
[ft]

Min/Max
Delta
Stage

Max
Total
Inflow

Max
Total
Outflow

Max
Surface
Area

Time to
Max
Stage

Time to
Min/Max
Delta

Time to
Max
Total

Time to
Max
Total
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Node
Name

Sim
Name

Warning
Stage
[ft]

Max
Stage
[ft]

Min/Max
Delta
Stage
[ft]

Max
Total
Inflow
[cfs]

Max
Total
Outflow
[cfs]

Max
Surface
Area
[ft2]

Time to
Max
Stage
[hr]

Time to
Min/Max
Delta
Stage
[hr]

Time to
Max
Total
Inflow
[hr]

Time to
Max
Total
Outflow
[hr]

S-04 100yr
24 hr

12.47 8.79 0.0006 58.82 58.79 113 19.20 0.03 19.20 19.20

S-04 10yr 24
hr

12.47 7.80 0.0006 34.98 34.95 113 19.27 0.03 19.25 19.25

S-04 25yr 24
hr

12.47 8.21 0.0006 44.31 44.27 113 19.21 0.03 19.22 19.21

S-04 2yr 24
hr

12.47 7.34 0.0006 27.12 27.15 113 0.23 0.03 0.27 0.27

S-04 3yr 24
hr

12.47 7.34 0.0006 27.12 27.15 113 0.23 0.03 0.27 0.27

S-04 50yr 24
hr

12.47 8.48 0.0006 50.31 50.30 113 19.20 0.03 19.18 19.19

S-04 5yr 24
hr

12.47 7.39 0.0006 27.12 27.15 113 21.10 0.03 0.27 0.27

Node Max Conditions w/ Times
Node
Name

Sim
Name

Warning
Stage
[ft]

Max
Stage
[ft]

Min/Max
Delta
Stage
[ft]

Max
Total
Inflow
[cfs]

Max
Total
Outflow
[cfs]

Max
Surface
Area
[ft2]

Time to
Max
Stage
[hr]

Time to
Min/Max
Delta
Stage
[hr]

Time to
Max
Total
Inflow
[hr]

Time to
Max
Total
Outflow
[hr]

S-05 100yr
24 hr

11.82 8.93 0.0006 58.82 58.82 300 19.18 0.03 19.20 19.20

S-05 10yr 24
hr

11.82 7.90 0.0006 34.96 34.98 300 19.27 0.03 19.24 19.25

S-05 25yr 24
hr

11.82 8.32 0.0006 44.28 44.31 300 19.21 0.03 19.21 19.22

S-05 2yr 24
hr

11.82 7.44 0.0006 27.05 27.12 300 0.24 0.03 0.27 0.27

S-05 3yr 24
hr

11.82 7.44 0.0006 27.05 27.12 300 0.24 0.03 0.27 0.27

S-05 50yr 24
hr

11.82 8.60 0.0006 50.32 50.31 300 19.21 0.03 19.19 19.18

S-05 5yr 24
hr

11.82 7.47 0.0006 27.05 27.12 300 21.10 0.03 0.27 0.27

Node Max Conditions w/ Times
Node
Name

Sim
Name

Warning
Stage
[ft]

Max
Stage
[ft]

Min/Max
Delta
Stage

Max
Total
Inflow

Max
Total
Outflow

Max
Surface
Area

Time to
Max
Stage

Time to
Min/Max
Delta

Time to
Max
Total

Time to
Max
Total
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Node
Name

Sim
Name

Warning
Stage
[ft]

Max
Stage
[ft]

Min/Max
Delta
Stage
[ft]

Max
Total
Inflow
[cfs]

Max
Total
Outflow
[cfs]

Max
Surface
Area
[ft2]

Time to
Max
Stage
[hr]

Time to
Min/Max
Delta
Stage
[hr]

Time to
Max
Total
Inflow
[hr]

Time to
Max
Total
Outflow
[hr]

S-06 100yr
24 hr

12.60 9.16 0.0006 58.87 58.82 314 19.20 0.02 19.20 19.20

S-06 10yr 24
hr

12.60 8.06 0.0006 34.97 34.96 314 19.27 0.02 19.25 19.24

S-06 25yr 24
hr

12.60 8.50 0.0006 44.30 44.28 314 19.21 0.02 19.23 19.21

S-06 2yr 24
hr

12.60 7.60 0.0006 27.00 27.05 314 0.25 0.02 0.26 0.27

S-06 3yr 24
hr

12.60 7.60 0.0006 27.00 27.05 314 0.25 0.02 0.26 0.27

S-06 50yr 24
hr

12.60 8.79 0.0006 50.36 50.32 314 19.19 0.02 19.18 19.19

S-06 5yr 24
hr

12.60 7.62 0.0006 27.00 27.05 314 21.10 0.02 0.26 0.27

Node Max Conditions w/ Times
Node
Name

Sim
Name

Warning
Stage
[ft]

Max
Stage
[ft]

Min/Max
Delta
Stage
[ft]

Max
Total
Inflow
[cfs]

Max
Total
Outflow
[cfs]

Max
Surface
Area
[ft2]

Time to
Max
Stage
[hr]

Time to
Min/Max
Delta
Stage
[hr]

Time to
Max
Total
Inflow
[hr]

Time to
Max
Total
Outflow
[hr]

S-07 100yr
24 hr

12.24 9.29 0.0012 58.02 58.08 375 19.19 0.00 19.28 19.20

S-07 10yr 24
hr

12.24 8.12 0.0012 34.47 34.49 375 19.28 0.00 19.34 19.32

S-07 25yr 24
hr

12.24 8.58 0.0012 43.67 43.71 375 19.21 0.00 19.27 19.23

S-07 2yr 24
hr

12.24 7.66 0.0012 26.95 27.00 375 0.25 0.00 0.26 0.26

S-07 3yr 24
hr

12.24 7.66 0.0012 26.95 27.00 375 0.25 0.00 0.26 0.26

S-07 50yr 24
hr

12.24 8.89 0.0012 49.64 49.69 375 19.22 0.00 19.24 19.24

S-07 5yr 24
hr

12.24 7.67 0.0012 26.95 27.00 375 21.10 0.00 0.26 0.26

Node Max Conditions w/ Times
Node
Name

Sim
Name

Warning
Stage
[ft]

Max
Stage
[ft]

Min/Max
Delta
Stage

Max
Total
Inflow

Max
Total
Outflow

Max
Surface
Area

Time to
Max
Stage

Time to
Min/Max
Delta

Time to
Max
Total

Time to
Max
Total
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Node
Name

Sim
Name

Warning
Stage
[ft]

Max
Stage
[ft]

Min/Max
Delta
Stage
[ft]

Max
Total
Inflow
[cfs]

Max
Total
Outflow
[cfs]

Max
Surface
Area
[ft2]

Time to
Max
Stage
[hr]

Time to
Min/Max
Delta
Stage
[hr]

Time to
Max
Total
Inflow
[hr]

Time to
Max
Total
Outflow
[hr]

S-10 100yr
24 hr

13.85 13.25 0.0001 0.71 0.71 113 12.00 22.90 12.00 11.99

S-10 10yr 24
hr

13.85 13.15 0.0001 0.46 0.46 113 12.00 23.17 12.00 12.00

S-10 25yr 24
hr

13.85 13.19 0.0001 0.54 0.54 113 12.00 4.27 12.00 12.00

S-10 2yr 24
hr

13.85 13.06 0.0001 0.28 0.28 113 12.00 7.98 12.00 12.00

S-10 3yr 24
hr

13.85 13.08 0.0001 0.32 0.32 113 12.00 6.70 12.00 11.99

S-10 50yr 24
hr

13.85 13.21 0.0001 0.61 0.61 113 12.00 3.03 12.00 11.99

S-10 5yr 24
hr

13.85 13.12 0.0001 0.38 0.38 113 12.00 23.98 12.00 11.99

Node Max Conditions w/ Times
Node
Name

Sim
Name

Warning
Stage
[ft]

Max
Stage
[ft]

Min/Max
Delta
Stage
[ft]

Max
Total
Inflow
[cfs]

Max
Total
Outflow
[cfs]

Max
Surface
Area
[ft2]

Time to
Max
Stage
[hr]

Time to
Min/Max
Delta
Stage
[hr]

Time to
Max
Total
Inflow
[hr]

Time to
Max
Total
Outflow
[hr]

S-11 100yr
24 hr

14.24 11.39 0.0001 1.18 1.18 113 12.00 24.17 12.00 12.00

S-11 10yr 24
hr

14.24 11.25 0.0001 0.72 0.72 113 12.00 24.09 12.00 12.00

S-11 25yr 24
hr

14.24 11.30 0.0001 0.88 0.88 113 12.00 16.10 12.00 12.00

S-11 2yr 24
hr

14.24 11.13 0.0001 0.41 0.41 113 12.01 8.12 12.00 12.00

S-11 3yr 24
hr

14.24 11.16 0.0001 0.48 0.48 113 12.01 16.13 12.00 12.00

S-11 50yr 24
hr

14.24 11.34 0.0001 1.00 1.00 113 12.00 19.09 12.00 12.00

S-11 5yr 24
hr

14.24 11.21 0.0001 0.59 0.59 113 12.01 19.14 12.00 12.00

Node Max Conditions w/ Times
Node
Name

Sim
Name

Warning
Stage
[ft]

Max
Stage
[ft]

Min/Max
Delta
Stage

Max
Total
Inflow

Max
Total
Outflow

Max
Surface
Area

Time to
Max
Stage

Time to
Min/Max
Delta

Time to
Max
Total

Time to
Max
Total
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Node
Name

Sim
Name

Warning
Stage
[ft]

Max
Stage
[ft]

Min/Max
Delta
Stage
[ft]

Max
Total
Inflow
[cfs]

Max
Total
Outflow
[cfs]

Max
Surface
Area
[ft2]

Time to
Max
Stage
[hr]

Time to
Min/Max
Delta
Stage
[hr]

Time to
Max
Total
Inflow
[hr]

Time to
Max
Total
Outflow
[hr]

S-12 100yr
24 hr

14.51 13.88 0.0001 1.47 1.47 113 12.10 6.17 12.10 12.09

S-12 10yr 24
hr

14.51 13.65 0.0001 0.68 0.68 113 12.13 24.98 12.12 12.12

S-12 25yr 24
hr

14.51 13.73 0.0001 0.94 0.94 113 12.12 24.72 12.10 12.11

S-12 2yr 24
hr

14.51 13.47 0.0001 0.25 0.25 113 15.12 24.44 15.12 15.12

S-12 3yr 24
hr

14.51 13.51 0.0001 0.33 0.33 113 12.16 9.61 12.15 12.15

S-12 50yr 24
hr

14.51 13.79 0.0001 1.14 1.14 113 12.11 24.50 12.10 12.10

S-12 5yr 24
hr

14.51 13.57 0.0001 0.48 0.48 113 12.14 24.53 12.13 12.13
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1.0 INTRODUCTION 

Bluewater Bay is an unincorporated residential and golf resort community located 
between Niceville and Destin in Okaloosa County, Florida.  The development was 
established in the late 1970’s and with the exception of very few undeveloped 
residential lots and commercial properties, the community is fully developed.  Bluewater 
Bay’s infrastructure includes underground utilities, with more than 70 miles of paved 
streets, 19 manmade lakes or ponds, and expansive green space. 

Due to recent and recurrent flooding within localized areas in Bluewater Bay, an 
engineering hydraulic assessment is being performed by AVCON, Inc. (AVCON) to 
evaluate the drainage basins and runoff characteristics to identify deficiencies relating to 
localized areas of flooding.  One potential implication of upstream flooding identified by 
AVCON may be the construction of beaver dams within the upper drainage of Grass 
Lake which is located south of Curacao Way and east of Dominica Circle (Figure 1).  
As an adjunct of the drainage assessment, AVCON engaged the services of Scheda 
Ecological Associates, Inc. (Scheda) to locate and map any potential beaver dams 
within this wetland system. 

 

Figure 1 Map of assessment area 

Ê
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2.0 METHODS 

2.1 ENVIRONMENTAL SETTING 

The assessment area encompasses approximately 28 acres (Figure 1) that is best 
characterized as a floodplain marsh according to the Florida Natural Areas Inventory 
(FNAI) Guide to the Natural Communities of Florida (2010).  Floodplain marshes occur 
in stream/river floodplains similar to this assessment area and are dominated by 
herbaceous vegetation and/or shrubs, such as sawgrass (Cladium jamaicense) and 
broadleaf emergent and floating plants like bulltongue arrowhead (Sagittaria lancifolia) 
and water lilies (Nymphaea sp.) occupying the deeper open-water areas.  Most 
floodplain marshes are freshwater (< 0.5 ppt.); however, brackish or saltwater may 
influence these marshes near the mouths of streams that shift plant community 
dominance with species that are tolerant of brackish conditions such as black needle 
rush (Juncus roemerianus).  Under natural settings, relatively flat topography and slow 
drainage in floodplain marshes create a prolonged inundation period throughout most of 
the year.  Changes creating obstructions to flow, such as beaver dams in this case, can 
have a substantial effect on water levels relative to surrounding topography. 

2.2 SUAS MAPPING 

Standard approaches to ecological field investigations 
begin with a review of mapping resources that include 
publicly available or agency datasets including aerial 
imagery and physical geography such as soils, land cover 
and hydrology to help characterize the site.  In this case, 
photointerpretation of aerial imagery provides the best 
means to identify structural patterns in vegetation, flow 
ways, and potential access routes to target potential 
locations of beaver dams for ground-truthing in the field.  
Commercially available imagery (e.g. Google Earth, ESRI) does not provide adequate 
resolution to make these interpretations due to the relatively small size and narrow 
boundaries of the assessment area.  In general, these aerial sources are acquired by 
high altitude aircraft or satellite imagery providing 1-meter to 1-foot pixel resolution at 
best. 
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In order to improve on the up front planning effort, Scheda utilized a small Unmanned 
Aircraft System (sUAS) to capture low-altitude, georeferenced photography at 5-
centimeter pixel resolution.  This operation was performed in conformance with the 
current Federal Aviation Administration (FAA) rules for sUAS (Part 107) including all 
pilot and operating rules.  Flight acquisition was obtained on October 6, 2016 and 
subsequently processed using Geographic Information System (GIS) software to 
augment the georeferencing of the 2D and 3D imagery datasets.  Using this aerial base, 
subsequent photointerpretation and mapping of potential dam locations was performed 
in GIS and downloaded to Trimble GeoXH® Global Positioning System (GPS) hardware 
for field reconnaissance and confirmation of these locations in the field. 

2.3 SITE RECONNAISSANCE 

Two Professional Wetland Scientists from Scheda 
performed field investigations of the assessment area 
on October 14, 2016.  Based on photointerpretation of 
the acquired imagery, seven (7) potential beaver dam 
locations were identified for investigation and 
confirmation.  Access routes were planned from 
adjacent areas in a sequential manner from the 
southernmost to northernmost locations that allowed 
for visual observations of beaver sign, primarily 
gnawed trees and game trails that indicate regular 
access to and from the water.  Although these 
observations provide a weight of evidence for both 
presence and activity, the primary task was to navigate 
to the potential dam locations and confirm these features as constructed beaver dams 
or other blockages and photo-documenting for the project record. 

3.0 RESULTS  

The results of field reconnaissance confirmed six (6) of the seven (7) potential beaver 
dam locations which are depicted on an overview map in Appendix A.  A brief 
summary of details including the coordinate location, approximate length, photos and 
any notable characterization for each dam location is provided in the following sections.  
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3.1 BEAVER DAM NO. 1 

 

Figure 2. Aerial map of dam number 1 

Coordinates at Center: -86.42369 W, 30.46725 N 
Approximate Length: 52 feet across open water face 
 

Closer evaluation of this dam, or obstruction feature, presents a linear pattern of raised 
marsh platform with steep sides that are deep rooted.  There were no apparent signs 
that this feature was “built” by beavers using an aggregate of large sticks or debris, or 
showed any signs of beaver maintenance that would be expected.  This may have 
historically been a downstream dam that has subsequently developed into shrub marsh 
that does act as a constricted flow way.   
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Figure 3. Facing west across north side of number 1 dam/obstruction 
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3.2 BEAVER DAM NO. 2 

 

Figure 4. Aerial map of dam number 2 

Coordinates at Center: -86.42319 W, 30.46755 N 
Approximate Length: 65 feet across open water face 
 

Confirmed as a constructed beaver dam composed of strategically piled arrangement of 
sticks and packed with vegetative debris and mud.  The flow channel behind the dam 
also contained another smaller dam approximately 20-30 feet downstream.  The dam is 
approximately 65 feet across, staging approximately 6-8 inches as observed during the 
time of review across an area of approximately 0.62 acres between this feature and the 
third upstream dam. 
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Figure 5. Facing north from back of dam number 2 

 

 

Figure 6. Smaller dam in flow way behind dam number 2 
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3.3 BEAVER DAM NO. 3 

 

Figure 7. Aerial map of dam number 3 

Coordinates at Center: -86.42305 W, 30.46778 N 
Approximate Length: 225 feet across open water face 
 

Confirmed as a constructed beaver dam with signs of beaver maintenance and a 
secondary dam on a small flow way along the eastern boundary.  The dam is estimated 
at approximately 225 feet across, staging approximately 6-8 inches as observed during 
the time of review that encompasses an area of approximately 3.11 acres between this 
feature and the fourth upstream dam. 
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Figure 8.  View facing west across front of dam face 
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3.4 BEAVER DAM NO. 4 

 

Figure 9. Aerial map of dam number 4 
 
Coordinates at Center: -86.42239 W, 30.46873 N 
Approximate Length: 191 feet across open water face 
 
Confirmed as a constructed beaver dam.  One or possibly two beaver dens are situated 
near the center of the dam.  The dam is approximately 191 feet across, staging an area 
of approximately 2.79 acres between this feature and the fifth upstream dam.  There 
was no reliable means to measure stage height, but would be reasonable to assume 6-
12 inches. 
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Figure 10. Facing south directly at the dam face with two possible beaver dens 
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3.5 BEAVER DAM NO. 5 

 
 
Figure 11. Aerial map of dam number 5 
 
 
Coordinates at Center: -86.42217 W, 30.46999 N 
Approximate Length: 283 feet across 
 
Confirmed as a constructed beaver dam including smaller beaver maintenance effort for 
escaping flows along the western edge.  At 283 feet across, this beaver dam is the 
longest obstruction observed in the field.  Based on estimated stage height from the 
western edge, it appears to impound approximately 6-8 inches across an area of 
approximately 1.39 acres between this feature and the sixth upstream dam. 
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Figure 12. View facing east with dam beyond vegetation in front 

 

Figure 13. Recent beaver maintenance along western edge 



 

Grass Lake Beaver Dam Assessment 20161024.doc  14

3.6 BEAVER DAM NO. 6 

 

Figure 14. Aerial map of dam number 6 
 
Coordinates at Center: -86.42211 W, 30.47055 N 
Approximate Length: 234 feet across 
 
Confirmed as a constructed beaver dam, the measured length of the dam is 
approximately 234 feet across impounding an area of approximately 4.89 acres 
between this feature and the majority of the remaining upstream marsh south of 
Curacao Way.  Due to the extensive marsh buildup behind the dam, there was no 
reliable means to measure stage height, but would be reasonable to assume 6-12 
inches.   
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Figure 15. View facing southeast across face of beaver dam 
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3.7 BEAVER DAM NO. 7 
 

 
 
Figure 16. Aerial map of dam number 7 
 
Coordinates at Center: -86.42064 W, 30.47204 N 
Approximate Length: 69 feet across 
 
Confirmed as a constructed beaver dam located at the uppermost branch of this 
wetland system, this dam isolates a narrow branch to Grass Lake marsh that impounds 
an area of approximately 0.25 acres.  Field estimate of staging is approximately 8-12 
inches. 
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Figure 17. View facing south across face of dam 
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4.0 RECOMMENDATIONS 

Based on the confirmed results of at least six (6) beaver dams located within the Grass 
Lake marsh system, it is reasonable to conclude that incremental staging of water 
elevations is occurring upstream of each beaver dam.  Depending on the client’s 
intended plan to address these barriers to flow, Scheda provides the following 
recommendations to consider for beaver and dam removal activities. 
 

 Due to the difficulty of making precise water level measurements in the field 
upstream and downstream of each dam location, Scheda recommends 
conventional survey of water elevations by a Professional Licensed Surveyor 
(PLS) to determine exact elevations. 

 Nuisance Wildlife Trappers with a valid trapping license should be contacted to 
discuss removal options (e.g. humane versus take) with a consideration to 
discuss ongoing trapping in following seasons to prevent new beavers from 
reoccupying the site.  Beaver can be trapped statewide year round with no limits. 

 The client should consult with the Florida Department of Environmental 
Protection (FDEP) or Northwest Florida Water Management District (NWFWMD) 
staff to discuss any permit considerations with regards to adverse quantity or 
quality impacts to receiving waters or adjacent lands.  This largely depends on 
the proposed methods (e.g. hand removal versus mechanical excavation) 
proposed to deconstruct the dams. 
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APPENDIX A 
 

OVERVIEW MAP OF BEAVER DAM LOCATIONS 
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