










Narrative for Proposed Phasing Plan 

Cove Royale, PUD 

Resolution of Approval Number: 19-3.22 

 

The Cove Royale PUD received Master and Final Plan Approval from the Martin County 

Board of County Commissioners on March 26, 2019.  The approved plan provides for a 

118-unit single family home PUD on 97.06 acres fronting on SE Cove Road. 

The PUD was approved pursuant to including the following public benefits: 

• Construction of a sidewalk to connect the projects road frontage westward to 
Anderson Middle School (approximately 1,850 feet). 

• Provision of a passenger van for the Samaritan House for boys, the non-profit next to 
the project site. 

• Environmental benefits. 
 
Requested Amendment 

One feature of the proposed plan is the improvement of an existing east/west dirt road 

through a portion of the wetlands connecting proposed lots on the east side of the 

property to the balance of the lots located on the western side of the property.  The 

purpose of this revision to the approved plan is to divide the project into two phases 

based on the described eastern and western portions of the site.  Phase One will 

include the 81 lots and other improvements located on the west side of the property.  

Phase Two will include the improvement of the existing dirt road and the 37 proposed 

lots on the eastern side of the property.  The total unit count remains 118 units as 

originally approved. 

The proposed amendment includes no modifications to the approved plan other than 

the phasing line.  

Post Approval Requirements 

Subsequent to the approval of the Master and Final Site Plan, the applicant was 

obligated, by County Code, to comply with Post Approval Requirements.  The applicant 

has complied with all of the requirements enumerated in the Project Post Approval 

Requirements letter dated March 29, 2019 and attached as Exhibit A.  There are 

several items included in the Project Post Approval Requirements letter of specific 

importance to the amendment that is presently being requested.  They are: 

#2 Post Approval Fees – Applicant paid $4,241.15 in advertising and inspection 

fees. 



#9 Water and Wastewater Service Agreement – The applicant paid $589,460.00 in 

Utility Reservation fees pursuant to this agreement.  Item # 13 on the Revised Major 

Master and & Final Site Plan Checklist submitted with this application requires 

reservation of adequate public facilities.  A copy of the recorded Water and Wastewater 

Service Agreement is attached as Exhibit B. 

#15 Mandatory Impact Fees – The applicant paid $597,649.94 in mandatory impact 

fees. 



Exhibit A











Exhibit B
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Drainage Calculations 
For 

COVE ROYALE    
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A. Drainage Calculations 
     

    
 
   
   
 This project meets the applicable requirements of the following agencies 

As shown in this report: 
SFWMD, Martin County 

 
The computer program used for the stormwater routing model is ICPR 
v3.10. 

 
 
 
 
 
 
 
 

 
 



             

 

 
 

STORMWATER REPORT 
 

 A)     INTRODUCTION 
 
Existing Conditions 
 
The site is located in Township 38, Range 41, and Section 34 within Martin 
County, FL. It is located on the south side of Cove Road, just to the east of 
Grace Lane, and to the north of the Atlantic Ridge State Park. This is in the 
Tidal St Lucie Drainage Basin.  
 
The property is currently undeveloped wooded area with wetlands onsite. 
The existing drainage pattern flows to the south into the wetland areas 
which discharge into Atlantic Ridge Preserve State Park. Once in the park 
the topography drops in elevation the southeast, where the runoff enters 
old agricultural ditches.  
 
The existing 35 acre offsite area to the north is a mostly sparsely 
developed residential area bounded by Cove road to the north, which 
currently flows to the south through the onsite wetland. The existing 
roadway through the wetland currently blocks the historical flow to the 
south.  
 
 
Proposed Conditions 
 
The total site area is 97.06 Acres. The proposed improvements include 
development of the site into approximately 118 single family dwelling units 
with associated roadways, parking and dry retention/detention area. Civil 
engineering improvements will include a drainage collection and 
conveyance system of inlets and culverts connected to the detention 
system.  Required treatment will be provided using these dry detention 
areas. Drainage control structures will be utilized to provide the necessary 
detention within the system prior to outfall to the existing wetlands onsite 
which will provide a positive drainage outfall. These wetlands flow to the 
south into the Atlantic Ridge Preserve State Park. 
 
The proposed site is divided into two basins of development. Basin 1 is 
28.82 acres, Basin 2 is 9.38 acres. These two basins discharge into the 
Wetland 2 Basin, which will remain as it exists undeveloped.   
 
The existing 35 acre offsite area to the north will continue to flow to the 
south through the onsite wetland. The proposed roadway through the 



             

 

wetland will have four new culverts added under the roadway that will 
allow drainage to continue to flow south into the State Park. These culverts 
have been sized to show proper sizing (see enclosed Wetland 
Interconnect pipe sizing calculations). The proposed design improves 
hydrology of the system. The existing roadway blocked the historical flow 
to the south, which will be restored with this project.  
 
All related drainage criteria set forth by the South Florida Water 
Management District and Martin County Land Development Code will be 
adhered to as required. 
 

B)       DESIGN CRITERIA 
South Florida Water Management District (SFWMD) and Martin County 
discharge, water quality, and pollutant removal requirements are provided. 
  
Phosphorous and Nitrogen removal will be handled through the dry 
retention areas. The attached nutrient calculations show that the post-
development discharge of Nitrogen and Phosphorous are less than the pre-
development discharge.  
 
The site is not in a FEMA flood zone. 
 
 

Water Quantity 
 
Discharge Rate.  The post development discharge is less than the 
predevelopment discharge per the attached ICPR results.  
 
Flood Protection.  Building floors shall be at or above the 100-year, 3-day 
design storm flood elevation and 1.5’ above the average roadway 
crown.  
 
 

C)      DESIGN INFORMATION 
 
Rainfall 
 
Cumulative rainfall depths for the specific storm events used in the design 
were determined from SFWMD rainfall maps.  The design rainfall amounts 
are as follows: 
 



             

 

 
 
 

 
 
 
 
 
 
 
 
 
Rainfall Distributions 
 

 SFWMD 3 Day, SFWMD 1 Day 
 

D)      SURFACE WATER MANAGEMENT DESIGN 
 
Control Water Elevation and Tailwater 
 
The control water elevation for the site will be set at elevation 14.69 feet NAVD, 
which is the seasonal high water table of the wetlands onsite that are 
downstream of the detention areas and control structures. These elevations were 
collected throughout the wetland areas and the average elevation was taken for 
each wetland to determine the seasonal high water table.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

DESIGN RAINFALL 
Design Storm Event Cumulative Rainfall 

3-year, 1-day 5.25 inches 

5-year, 1-day 6.25 inches 

10-year, 1-day 7 inches 

10-year, 3-day 10 inches 

25-year, 3-day 12 inches 

100-year, 3-day 15 inches 



             

 

 
E)      CONCLUSIONS 
 

Pre versus Post peak discharge and stage 
25 year -3 day storm (12 inches rainfall) 

Pre-Development Areas Post-Development Areas Conclusion 
Basin Peak 

Stage 
(ft NAVD) 

Peak 
Discharge 

(CFS) 

Basin Peak 
Stage 

(ft NAVD) 

Peak 
Discharge 

(CFS) 

 

Area 1 15.81 54.2 Wetland 1 15.59 70.3 Reduction in stage 
of this area shows 

improved water flow 
to the south. In pre-
development, the 

flow was restricted 
by the dirt road 

crossing the site. 
Area 2 15.57 111.6 Wetland 2 15.56 101.1 Overall discharge 

offsite is from these 
basins. Peak stage 
and discharge are 
reduced in Post 
Development 

Offsite 
(35 ac 

to 
north) 

15.81 246.3 Offsite 
(30 ac to 

north) 

15.60 220.3 Reduction in stage, 
and increased flow, 
of this area shows 

improved water flow 
to the south. In pre-
development, the 

flow was restricted 
by the dirt road 

crossing the site. 
   Basin 1 17.94 8.57 Berm elevation to 

be set at 18.00 
   Basin 2 18.39 6.55 Berm elevation to 

be set at 18.50 

 
 
Water Quality 
Per the attached water quality calculations (Martin County standards) 3.82 ac-ft 
of storage is required for Basin 1 and 1.57 Ac-ft of storage is required for Basin 2. 
In Basin 1 this is met at stage 16.47 NAVD. In Basin 2 this is met at stage 17.16 
NAVD. The control structure weirs are set at these elevations. See attached 
stage storage calculations.  
 
Finished Floor Elevations – 100 year 3 day storm 
The 100 year 3 day storm stage for each basin was calculated to be: 
Basin 1 = 18.26 NAVD 
Basin 2 = 18.66 NAVD 
The lowest proposed finished floor elevation in Basin 1 is 18.70 NAVD.  
The lowest proposed finished floor elevation in Basin 2 is 19.30 NAVD.  
See attached ICPR results.  



             

 

 
Retention/detention recovery 
The dry retention area in Basin 1 will fully recover the treatment volume in 11.4 
days. The dry retention area in Basin 2 will fully recover the treatment volume in 
11.7 days. Therefore, both basins meet the requirements for 90% recovery in 12 
days.  
The dry retention area in Basin 1 will recover 65% the treatment volume in 5 
days. The dry retention area in Basin 2 will recover 52% of the treatment volume 
in 5 days. Therefore, both basins meet the requirements for 50% recovery in 5 
days.  
See attached retention recovery calculations.  
 
 
Nutrient Summary 
The post development total phosphorus load is reduced 5% from pre-
development and the post development total nitrogen load is reduced 37% from 
pre-development. See attached nutrient calculations.  
 
 
Pipe Sizing –Wetland Interconnects 
For the proposed culverts connecting wetland areas, the pipe sizing calculations 
enclosed show that the pipes are sized appropriately.   
 
 Velocity 
Culvert 50 year storm 
24” RCP 
 
(S81 to wetland) 
 

4.48 FPS 

(7) 29”x45” RCP 
 
(S83,S86,S88,S97,S99,S101 to 
wetland.)  
 

1.88 FPS 
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TABLE OF CONTENTS 
 

1. Drainage Calculations Summary 
2. Water Quality Calculations 
3. Stage Storage Calculations 
4. Retention Recovery 
5. Nutrient Criteria Calculations (Harvey-Harper Method) 
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8. Pipe Sizing –Wetland Interconnects 
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PROJECT: Cove Royale
JOB No: 16042.02
BY: Adam Swaney, PE
DATE: 5/20/2019

LAND USE DATA:

Impervious Pervious
(ac) (ac) low high

A. Building (Lot impervious) 10.52
B. Pervious 6.71 16.50 19.00
C. Sidewalk 1.24 17.20 18.50
D. Roadways 3.51 17.06 18.20
E. Preserve 1.74 15.50 16.50
H. Dry Detention Bottom 3.74 15.69
I. Detention side 1.36 15.69 18.00

Sub-Totals = 15.27 13.55

Total Site Area  = 28.82 ac

STAGE-STORAGE:
See attached "Surface Storage" calculations.

FLOOD ROUTING SUMMARY:

Duration Frequency Rainfall Peak Stage Peak 
Discharge

(days) (years) (in) (ft NGVD) (cfs)
3 100 15 18.26 Zero discharge offsite, see ICPR calcs

Finished Floor Minimum
3 25 12 17.94 8.57 Berm elevation minimum
1 10 7 17.23 3.18
1 3 5.25 16.95 1.58

DESIGN STORM1 POST

Criteria

Road Elevation minimum

DRAINAGE CALCULATIONS SUMMARY

Basin 1

POST Elev (NAVD)



PROJECT: Cove Royale
JOB No: 16042.02
BY: Adam Swaney, PE
DATE: 5/20/2018

LAND USE DATA:

Impervious Pervious
(ac) (ac) low high

A. Building (Lot impervious) 4.40
B. Pervious 1.85 16.50 19.00
C. Sidewalk 0.38 17.80 18.50
D. Roadways 1.48 17.60 18.50
E. Preserve 0.00 15.50 16.50
H. Dry Detention Bottom 0.88 15.69
I. Detention side 0.39 15.69 18.00

Sub-Totals = 6.26 3.12

Total Site Area  = 9.38 ac

STAGE-STORAGE:
See attached "Surface Storage" calculations.

FLOOD ROUTING SUMMARY:

Duration Frequency Rainfall Peak Stage Peak 
Discharge

(days) (years) (in) (ft NGVD) (cfs)
3 100 15 18.66 Zero discharge offsite, see ICPR calcs

Finished Floor Minimum
3 25 12 18.39 6.55 Berm elevation minimum
1 10 7 17.68 1.79
1 3 5.25 17.43 0.69

DESIGN STORM1 POST

Criteria

Road Elevation minimum

DRAINAGE CALCULATIONS SUMMARY

POST DEVELOPMENT

Basin 2 

POST Elev (NAVD)



PROJECT: Cove Royale
JOB No: 16042.02
BY: Adam Swaney, PE
DATE: 5/20/2018

LAND USE DATA:

Impervious Pervious
(ac) (ac) low high

A. Pervious 24.64 14.69 17.00
B. Wetland 17.46 14.69

Sub-Totals = 17.46 24.64

Total Site Area  = 42.10 ac CN=79

LAND USE DATA:

Impervious Pervious
(ac) (ac) low high

A. Pervious 26.16 14.69 17.00
B. Wetland 7.44 14.69

Sub-Totals = 7.44 26.16

Total Site Area = 33.60 ac CN=79

STAGE-STORAGE:
See attached "Surface Storage" calculations.

FLOOD ROUTING SUMMARY: 

Duration Frequency Rainfall Peak Stage Peak 
Discharge

(days) (years) (in) (ft NGVD) (cfs)
Area 1 3 25 12 15.81 54.23
Area 2 3 25 12 15.57 111.60
Total discharge 111.60 Post development discharge to be less.

DRAINAGE CALCULATIONS SUMMARY

PRE DEVELOPMENT 
DESCRIPTION: Undeveloped wooded areas and wetlands. 

Area 1

PRE Elev (NAVD)

AREA 2

PRE Elev (NGVD)

DESIGN STORM1 PRE

Criteria



PROJECT NAME: Cove Royale
JOB No: 16042.02
BY: Adam Swaney, PE
DATE: 5/18/2018

SITE CHARACTERISTICS

SF AC
Total Area: 1,255,399 28.82

Water Surface Area: 0 0.00
0 0.00

Impervious Area: 665,161 15.27
Pervious Area: 590,238 13.55

MC WATER QUALITY TREATMENT VOLUME

Site Area For Water Quality = Total Area - (Water Surface Area)
= 28.82 AC  - (0.00 AC)
= 28.82 AC

Impervious Area For Water Quality = Site Area For Water Quality - Pervious Area
= 28.82 AC  - 13.55 AC
= 15.27 AC

Impervious Percentage For Water Quality = (Impervious Area / Site Area W.Q.) x 100%
= (15.27 AC / 28.82 AC) x 100%
= 52.98%

MC Water Quality Treatment Volume = First Inch of Runoff Over the Total Area
= 1 IN x 28.82 AC
= 28.82 AC-IN x (1/12 FT/IN)
= 2.40 AC-FT

OR
= 3 Inches of Runoff Over the Impervious Area
= 3 IN x % Imperv. x (Tot. Area - Wtr. Srf. Area)
= 3 IN x 52.98% x (28.82 AC - 0.00 AC)
= 45.81 AC-IN x (1/12 FT/IN)
= 3.82 AC-FT

Water Quality Treatment Volume = 3.82 AC-FT

This volume is held within the proposed dry retention.

WATER QUALITY CALCULATIONS -BASIN 1 (Martin County Criteria)

3.82 AC-FT > 2.40 AC-FT, Therefore the 3 Inch of Runoff Over the Impervious Area Controls.

1 of 2



PROJECT NAME: Cove Royale
JOB No: 16042.02
BY: Adam Swaney, PE
DATE: 5/18/2018

SITE CHARACTERISTICS

SF AC
Total Area: 408,593 9.38

Water Surface Area: 0 0.00
0 0.00

Impervious Area: 272,686 6.26
Pervious Area: 135,907 3.12

MC WATER QUALITY TREATMENT VOLUME

Site Area For Water Quality = Total Area - (Water Surface Area)
= 9.38 AC  - (0.00 AC )
= 9.38 AC

Impervious Area For Water Quality = Site Area For Water Quality - Pervious Area
= 9.38 AC  - 3.12 AC
= 6.26 AC

Impervious Percentage For Water Quality = (Impervious Area / Site Area W.Q.) x 100%
= (6.26 AC / 9.38 AC) x 100%
= 66.74%

MC Water Quality Treatment Volume = First Inch of Runoff Over the Total Area
= 1 IN x 9.38 AC
= 9.38 AC-IN x (1/12 FT/IN)
= 0.78 AC-FT

OR
= 3 Inches of Runoff Over the Impervious Area
= 3 IN x % Imperv. x (Tot. Area - Wtr. Srf. Area)
= 3 IN x 66.74% x (9.38 AC - 0.00 AC)
= 18.78 AC-IN x (1/12 FT/IN)
= 1.57 AC-FT

Water Quality Treatment Volume = 1.57 AC-FT

This volume is held within the proposed dry retention.

WATER QUALITY CALCULATIONS -BASIN 2 (Martin County Criteria)

1.57 AC-FT > 0.78 AC-FT, Therefore the 3 Inch of Runoff Over the Impervious Area Controls.

2 of 2



PROJECT NAME: Cove Royale
JOB No: 16042.02
BY: Adam Swaney, PE
DATE: 11/3/2018

SITE CHARACTERISTICS

SF AC
Total Area: 1,255,399 28.82

Retention Area: 222,156 5.10
Roof Area: 458,251 10.52

Other Impervious Area: 206,910 4.75
Pervious Area: 368,082 8.45

SFWMD WATER QUALITY TREATMENT VOLUME

Site Area For Water Quality = Total Area - (Water Surface Area + Roof Area)
= 28.82 AC  - (5.10 AC + 10.52 AC)
= 13.20 AC

Impervious Area For Water Quality = Site Area For Water Quality - Pervious Area
= 13.20 AC  - 8.45 AC
= 4.75 AC

Impervious Percentage For Water Quality = (Impervious Area / Site Area W.Q.) x 100%
= (4.75 AC / 13.20 AC) x 100%
= 35.98%

SFWMD Water Quality Treatment Volume = First Inch of Runoff Over the Total Area
= 1 IN x 28.82 AC
= 28.82 AC-IN x (1/12 FT/IN)
= 2.40 AC-FT

OR
= 2.5 Inches of Runoff Over the Impervious Area
= 2.5 IN x % Imperv. x (Tot. Area - Wtr. Srf. Area)
= 2.5 IN x 35.98% x (28.82 AC - 5.10 AC)
= 21.34 AC-IN x (1/12 FT/IN)
= 1.78 AC-FT

Since this is an impaired basin, 150% of this volume is required:
Water Quality Treatment Volume = 2.40 AC-FT x 150% = 3.60 AC-FT

Reduction for Retention (50%)
Water Quality Treatment Volume = 1.80 AC-FT

This volume is held within the proposed dry retention.

WATER QUALITY CALCULATIONS -BASIN 1 (SFWMD County Criteria)

2.4 AC-FT > 1.78 AC-FT, Therefore the 1 Inch of Runoff Over the Area Controls.

1 of 2



PROJECT NAME: Cove Royale
JOB No: 16042.02
BY: Adam Swaney, PE
DATE: 11/3/2018

SITE CHARACTERISTICS

SF AC
Total Area: 408,593 9.38

retention areas: 55,321 1.27
Roof Area: 191,664 4.40

Other Impervious Area: 81,022 1.86
Pervious Area: 80,586 1.85

SFWMD WATER QUALITY TREATMENT VOLUME

Site Area For Water Quality = Total Area - (Water Surface Area + Roof Area)
= 9.38 AC  - (1.27 AC + 4.40 AC)
= 3.71 AC

Impervious Area For Water Quality = Site Area For Water Quality - Pervious Area
= 3.71 AC  - 1.85 AC
= 1.86 AC

Impervious Percentage For Water Quality = (Impervious Area / Site Area W.Q.) x 100%
= (1.86 AC / 3.71 AC) x 100%
= 50.13%

SFWMD Water Quality Treatment Volume = First Inch of Runoff Over the Total Area
= 1 IN x 9.38 AC
= 9.38 AC-IN x (1/12 FT/IN)
= 0.78 AC-FT

OR
= 2.5 Inches of Runoff Over the Impervious Area
= 2.5 IN x % Imperv. x (Tot. Area - Wtr. Srf. Area)
= 2.5 IN x 50.13% x (9.38 AC - 1.27 AC)
= 10.16 AC-IN x (1/12 FT/IN)
= 0.85 AC-FT

Since this is an impaired basin, 150% of this volume is required:
Water Quality Treatment Volume = 0.85 AC-FT x 150% = 1.27 AC-FT

Reduction for Retention (50%)
Water Quality Treatment Volume = 0.64 AC-FT

This volume is held within the proposed dry retention.

WATER QUALITY CALCULATIONS -BASIN 2 (SFWMD Criteria)

0.85 AC-FT > 0.78 AC-FT, Therefore the 2.5 Inch of Runoff Over the Impervious Area Controls.
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PROJECT NAME: Cove Royale
JOB No: Basin 1
BY: Adam Swaney, PE
DATE: 5/8/2018

INPUTS: ELMAX= 21.00 ELMIN= 14.00 OUTPUT STAGE INCREMENT (FT) = 0.50

Area # 1 2 3 4 5 6 7 8
Name Detention
Area (Ac) 3.74
Starting El 15.69

Area # 9 10 11 12 13 14 15 16
Name
Area (Ac)
Starting El

Area # 1 2 3 4 5 6 7 8
Name SWLK Pervious Road Bank Preserve
Area (Ac) 1.24 6.71 3.51 1.36 1.74
Starting El 17.20 16.50 17.30 15.69 15.50
Ending El 18.50 19.00 18.30 18.00 16.50

Area # 9 10 11 12 13 14 15 16
Name
Area (Ac)
Starting El
Ending El

Area # 17 18 19 20 21 22 23 24
Name
Area (Ac)
Starting El
Ending El

VERTICAL SURFACE STORAGE

LINEAR SURFACE STORAGE
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PROJECT NAME: Cove Royale
JOB No: Basin 1
BY: Adam Swaney, PE
DATE: 5/8/2018

Stage Vertical Linear Total
Storage Storage Storage
(AcFt) (AcFt) (AcFt)

14.00 0.00 0.00 0.00
14.50 0.00 0.00 0.00
15.00 0.00 0.00 0.00
15.50 0.00 0.00 0.00
16.00 1.16 0.25 1.41
16.50 3.03 1.06 4.09
17.00 4.90 2.58 7.48
17.50 6.77 5.03 11.80
18.00 8.64 9.24 17.87
18.50 10.51 15.23 25.74
19.00 12.38 22.18 34.56
19.50 14.25 29.46 43.71
20.00 16.12 36.74 52.86
20.50 17.99 44.02 62.01
21.00 19.86 51.30 71.16

TOTAL SURFACE STORAGE
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PROJECT NAME: Cove Royale
JOB No: Basin 2
BY: Adam Swaney, PE
DATE: 8/8/2017

INPUTS: ELMAX= 21.00 ELMIN= 15.00 OUTPUT STAGE INCREMENT (FT) = 0.50

Area # 1 2 3 4 5 6 7 8
Name Detention
Area (Ac) 0.88
Starting El 15.69

Area # 9 10 11 12 13 14 15 16
Name
Area (Ac)
Starting El

Area # 1 2 3 4 5 6 7 8
Name SWLK Pervious Road Bank
Area (Ac) 0.38 1.85 1.48 0.39
Starting El 17.80 16.50 17.60 15.69
Ending El 18.50 19.00 18.50 18.00

Area # 9 10 11 12 13 14 15 16
Name
Area (Ac)
Starting El
Ending El

Area # 17 18 19 20 21 22 23 24
Name
Area (Ac)
Starting El
Ending El

VERTICAL SURFACE STORAGE

LINEAR SURFACE STORAGE
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PROJECT NAME: Cove Royale
JOB No: Basin 2
BY: Adam Swaney, PE
DATE: 8/8/2017

Stage Vertical Linear Total
Storage Storage Storage
(AcFt) (AcFt) (AcFt)

15.00 0.00 0.00 0.00
15.50 0.00 0.00 0.00
16.00 0.27 0.01 0.28
16.50 0.71 0.06 0.77
17.00 1.15 0.24 1.39
17.50 1.59 0.65 2.24
18.00 2.03 1.43 3.46
18.50 2.47 2.92 5.40
19.00 2.91 4.88 7.79
19.50 3.35 6.93 10.28
20.00 3.79 8.98 12.77
20.50 4.23 11.03 15.26
21.00 4.67 13.08 17.75

TOTAL SURFACE STORAGE
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PROJECT NAME: Cove Royale
JOB No: 16042.02
BY: Adam Swaney, PE
DATE: 11/5/2018

Data
Units Notes

18.00 ft NAVD
15.69 ft NAVD
70.00 ft Average Width

2325.00 ft Area/ avg width
3.74 Ac.

0.001 cfs/ft^2
162,750 SF

86.40 ft/Day
Kvu (2/3 Kh)= 57.60 ft/Day

2
14.69 ft NAVD

1.00 ft
9.69 ft NAVD

0.20 %
Step 1

Units
3.82 Ac-ft

Step 2
16.47 ft NAVD

0.78 ft
Step 3

0.2 ft
Step 4

0.75 Ac-ft
28.80 ft/Day

0.01 Day
Step 5

3.07 Ac-ft
16.35 ft NAVD

Step 6

70
1 ft

0.66 ft
1.66 ft

Fy= 0.60
33.2
0.95

Step 7 5.00 ft
5.5 ft

t= 11.43 days

Step 8 11.43 Days

Average infiltration rate= 0.168 cfs

Initial Saturated thickness of aquifer (H)=

Unsaturated Infiltration Volume (Vu=A*f*Hb)=

Depth of pond bottom to water table at time t=ttotal (Hc)=

Basin length to width ration at basin bottom=

Water height above pond bottom at time t=0 (H2)=

Average Saturated thickness (D)=

Total Recovery time (ttotal)=

Fx (from figure 23-6 in SJWMD Applicants Handbook)=

Depth (Hv)=

Height of Water to Saturate Soil (Hu)=

Design Infiltration (Id=Kvu/FS)=
Time to Saturate Soil (tsat)=

Remaining Volume to be Recovered (Vs)=
Elevation of Vs (from Stage Storage = Hs)

Avg. width of retention pond midway between pond bottom and time (W)=

Kh (flow per day)=

Seasonal High Groundwater Table Elevation (EWT)
Factor of Safety (FS)

Water Table Depth below Pond (Hb)=

Water height above water table at time t=0 (HT)=

Imp. Layer Elevation (5 ft. down) (Ei)**

Fillable Porosity Value (f)

Volume to be retained-from WQ calcs (V)=

Treatment Elevation (From Stage Storage = Et)=

12 Day Dry Retention Recovery -Basin 1

Retention area top elevation (Et)=
Retention area bottom elevation (Eb)=

Pond Bottom Width (Wb)=
Pond Bottom Length (Lb)= 

Pond Area @ Pond Bottom (Ab)=
Hydraulic Conductivity (imported soil) (K):

Area of retention area bottom (A)

1 of 2
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PROJECT NAME: Cove Royale
JOB No: 16042.02
BY: Adam Swaney, PE
DATE: 11/5/2018

Data
Units Notes

18.00 ft NAVD
15.69 ft NAVD
70.00 ft Average Width

550.00 ft Area/ avg width
0.88 Ac.

0.001 cfs/ft^2
38,500 SF

86.40 ft/Day
Kvu (2/3 Kh)= 57.60 ft/Day

2
14.69 ft NAVD

1.00 ft
3.69 ft NAVD

0.20 %
Step 1

Units
1.57 Ac-ft

Step 2
17.16 ft NAVD

1.47 ft
Step 3

0.2 ft
Step 4

Unsaturated Infiltration Volume (Vu=A*f*Hb)= 0.18 Ac-ft
28.80 ft/Day

0.01 Day
Step 5

1.39 Ac-ft
17.02 ft NAVD

Step 6

70
1 ft

1.33 ft
2.33 ft

Fy= 0.43
7.9

0.65

Step 7 11.00 ft
11.5 ft

t= 11.67 days

Step 8 11.68 Days

Average infiltration rate= 0.068 cfs

Initial Saturated thickness of aquifer (H)=
Average Saturated thickness (D)=

Total Recovery time (ttotal)=

Depth of pond bottom to water table at time t=ttotal (Hc)=

Basin length to width ration at basin bottom=

Avg. width of retention pond midway between pond bottom and time (W)=

Water height above pond bottom at time t=0 (H2)=
Water height above water table at time t=0 (HT)=

Fx (from figure 23-6 in SJWMD Applicants Handbook)=

Height of Water to Saturate Soil (Hu)=

Design Infiltration (Id=Kvu/FS)=
Time to Saturate Soil (tsat)=

Remaining Volume to be Recovered (Vs)=
Elevation of Vs (from Stage Storage = Hs)

Water Table Depth below Pond (Hb)=
Imp. Layer Elevation (11 ft. down) (Ei)**

Fillable Porosity Value (f)

Volume to be retained-from WQ calcs (V)=

Treatment Elevation (From Stage Storage = Et)=
Depth (Hv)=

Pond Area @ Pond Bottom (Ab)=
Hydraulic Conductivity (imported soil) (K):

Area of retention area bottom (A)

Kh (flow per day)=

Factor of Safety (FS)
Seasonal High Groundwater Table Elevation (EWT)

12 Day Dry Retention Recovery-Basin 2

Retention area top elevation (Et)=
Retention area bottom elevation (Eb)=

Pond Bottom Width (Wb)=
Pond Bottom Length (Lb)= 

2 of 2

1201 Belvedere Road, West Palm Beach, Florida 33405
PH 561-655-1151 ~ FAX 561-832-9390 ~ www.engenuitygroup.com

Certificate of Authorization No. 7095





PROJECT NAME: Cove Royale
JOB No: 16042.02
BY: Adam Swaney, PE
DATE: 11/5/2018

Summary table showing storage at end of of 24 hour storm and at 5 days later. 
Refer to attached ICPR 10 year 1 day storm routing calculations 

BASIN 1: Time (24 hours)
Time (5 days 
later) 

Percent 
reduction in 
storage

Stage 17.24 16.40 -

Stored 
Volume 
(Ac-ft)

10.10 3.50 65.35%

BASIN 2: Time (24 hours)
Time (5 days 
later) 

Percent 
reduction in 
storage

Stage 17.49 16.82 -

Stored 
Volume 
(Ac-ft)

2.50 1.20 52.00%

50% recovery between 24 hours and 5 days
Dry Retention Recovery

Page 1



PROJECT NCove Royale
JOB No: 16042.02
BY: Adam Swaney, PE
DATE: 6/13/2019

Nutrient Loading Analysis

Methodology: Harper/Baker publication "Evaluation of Current Stormwater Design Criteria within the State of Florida" for the FDEP

Land Use HSG CN DCIA

TP-Load 

Rate1 

(mg/L)

TN-Load 

Rate1 

(mg/L)
Land Use 
Area (ac)

C Value 
(Appendix C)

Annual 
rainfall 
(in/yr)

Runoff 
(ac-ft/yr)

Gross TP-
Load 
(lb/yr)

Gross 
TN-Load 

(lb/yr)
Upland Forest C 77 0 0.090 0.600 28.82 0.135 55.60 18.03 4.40 29.35

0.00 0.00

total = 28.82 total = 4.40 29

Land Use HSG CN DCIA

TP-Load 

Rate1 

(mg/L)

TN-Load 

Rate1 

(mg/L)
Land Use 
Area (ac)

C Value 
(Appendix C)

Annual 
rainfall 
(in/yr)

Runoff 
(ac-ft/yr)

Gross TP-
Load 
(lb/yr)

Gross 
TN-Load 

(lb/yr)

P Removal 
Efficiency 

(%)

N Removal 
Efficiency 

(%)

Net     
TP-

Load 
(lb/yr)

Net     
TN-Load 

(lb/yr)
Med Density 

Res
C 78 37 0.300 1.330 21.98 0.420 55.60 42.77 34.82 154.35 88 88 4.18 18.52

Retention 
Area

C 77 0 0.000 0.000 6.84 0.135 55.60 4.28 0.00 0.00 0.00 0.00

56 0.00 0.00 0.00 0.00 0.00

0.810 56 0.00 0.00 0.00 0.0 0.0

total = 28.82 total = 34.82 154.35 total = 4.18 19 5.1% 36.9%

Medium Density Residential:
DCIA= 37 %

Composite non DCIA Curve Number (CN)= 77 References TR-55 Assuming HSG C 

Provided dry retention = 3.93 ac-ft (2.15" over site)

Mass Removal Efficiency= 88 % Reference Table 6-1 and Appendix D from the 2007 June Harvey Harper Evaluation of Current Stormwater Design Criteria

1References Table B-4 -Estimated runoff and TN and TP loads. 2012 South Florida Environmental Report (St Lucie Watershed)
2References Figures 5-9 and 5-10 from the 2007 June Harvey Harper Evaluation of Current Stormwater Design Criteria
3References Table 4-22 from the 2007 June Harvey Harper Evaluation of Current Stormwater Design Criteria. Assumes HSG C and 25% impervious single family.
4References Appendix D from the 2007 June Harvey Harper Evaluation of Current Stormwater Design Criteria. Zone 5.

Pre vs 
Post TN-

Load 
Reduction 

(%)

Basin

Pre-Development

Basin

Post-Development Pre vs 
Post TP-

Load 
Reduction 

(%)



Optional Identification  

B1 B2 Catchment 3 Catchment 4

Retention Basin Retention Basin

17.65

2.65

93.98

21.20

81

88 TN MET
17.86

2.54 TP MET
88
88

11.60 25.56
2.62 5.76

82.38 181.45

BMP Name

BMP Name

Surface Water Discharge Summary Performance of Entire Watershed

BMP Name

Cove Royale

BMPTRAINS MODEL

Phosphorus Post Load (kg/yr)

Target Load Reduction (P) %

Load Removed, N (kg/yr & Ib/yr):

Nitrogen Pre Load (kg/yr)

Treatment 
Objectives or 

Target for

Discharged Load, N (kg/yr & lb/yr):

Discharged Load, P (kg/yr & lb/yr):

Target Discharge Load, N (kg/yr)

Target Discharge Load, P (kg/yr)

Provided Overall Efficiency, N (%):

Provided Overall Efficiency, P (%):

CATCHMENTS AND TREATMENT SURFACE DISCHARGE SUMMARY V 8.6

2. Certain BMP treatment train combinations have not been evaluated and in practice they are at this time not used,  

3. Wet detention is last when used in a single catchment with other BMPs, except when followed by filtration

     an example is a greenroof following a tree well.

Target Load Reduction (N) %

CALCULATION METHODS:

Catchment 
Configuration

C - 2 Catchment-Parallel
6/13/2019

Phosphorus Pre Load (kg/yr)

1. The effectiveness of each BMP in a single catchment is converted to an equivalent capture volume.

PROJECT TITLE  

Nitrogen Post Load (kg/yr)



18.58 40.93Load Removed, P (kg/yr & Ib/yr):



             

 

 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 

ICPR – Pre-development Input 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



  

==========================================================================================
==== Basins ==============================================================================
==========================================================================================

         Name: Area 1                   Node: Area 1                 Status: Onsite         
        Group: BASE                     Type: SCS Unit Hydrograph CN

        Unit Hydrograph: Uh256                    Peaking Factor: 256.0          
          Rainfall File:                     Storm Duration(hrs): 0.00           
    Rainfall Amount(in): 0.000                 Time of Conc(min): 30.00          
               Area(ac): 42.100                  Time Shift(hrs): 0.00           
           Curve Number: 79.00              Max Allowable Q(cfs): 999999.000     
                DCIA(%): 0.00           

----------------------------------------------------------------------------------------------------
         Name: Area 2                   Node: Area 2                 Status: Onsite         
        Group: BASE                     Type: SCS Unit Hydrograph CN

        Unit Hydrograph: Uh256                    Peaking Factor: 256.0          
          Rainfall File:                     Storm Duration(hrs): 0.00           
    Rainfall Amount(in): 0.000                 Time of Conc(min): 20.00          
               Area(ac): 41.300                  Time Shift(hrs): 0.00           
           Curve Number: 79.00              Max Allowable Q(cfs): 999999.000     
                DCIA(%): 0.00           

----------------------------------------------------------------------------------------------------
         Name: offsite                  Node: offsite                Status: Offsite        
        Group: BASE                     Type: SCS Unit Hydrograph CN

        Unit Hydrograph: Uh256                    Peaking Factor: 256.0          
          Rainfall File:                     Storm Duration(hrs): 0.00           
    Rainfall Amount(in): 0.000                 Time of Conc(min): 30.00          
               Area(ac): 35.000                  Time Shift(hrs): 0.00           
           Curve Number: 73.00              Max Allowable Q(cfs): 999999.000     
                DCIA(%): 0.00           

==========================================================================================
==== Nodes ===============================================================================
==========================================================================================

      Name: Area 1              Base Flow(cfs): 0.000          Init Stage(ft): 14.690    
     Group: BASE                                               Warn Stage(ft): 19.000    
      Type: Stage/Area                                        

      Stage(ft)        Area(ac)
--------------- ---------------
         14.690         17.2000
         17.000         42.1000

------------------------------------------------------------------------------------------
      Name: Area 2              Base Flow(cfs): 0.000          Init Stage(ft): 14.690    
     Group: BASE                                               Warn Stage(ft): 19.000    
      Type: Stage/Area                                        

      Stage(ft)        Area(ac)

Interconnected Channel and Pond Routing Model (ICPR)  ©2002 Streamline Technologies, Inc. Page 1 of 6
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--------------- ---------------
         14.690         13.0000
         17.000         41.3000

------------------------------------------------------------------------------------------
      Name: offsite             Base Flow(cfs): 0.000          Init Stage(ft): 14.690    
     Group: BASE                                               Warn Stage(ft): 16.000    
      Type: Stage/Area                                        

      Stage(ft)        Area(ac)
--------------- ---------------
         14.690          4.0000
         17.000         35.0000

------------------------------------------------------------------------------------------
      Name: outfall             Base Flow(cfs): 0.000          Init Stage(ft): 14.690    
     Group: BASE                                               Warn Stage(ft): 20.000    
      Type: Time/Stage                                        

      Time(hrs)       Stage(ft)
--------------- ---------------
           0.00          14.690
        1000.00          14.690

==========================================================================================
==== Channels ============================================================================
==========================================================================================

          Name: CONNECTION          From Node: offsite            Length(ft): 50.00          
         Group: BASE                  To Node: Area 1                  Count: 1              

                UPSTREAM       DOWNSTREAM                  Friction Equation: Average Conveyance
      Geometry: Trapezoidal    Trapezoidal                Solution Algorithm: Automatic
    Invert(ft): 14.000         14.000                                   Flow: Both
 TClpInitZ(ft): 9999.000       9999.000                     Contraction Coef: 0.100
   Manning's N: 0.040000       0.040000                       Expansion Coef: 0.300
  Top Clip(ft): 0.000          0.000                      Entrance Loss Coef: 0.000
  Bot Clip(ft): 0.000          0.000                          Exit Loss Coef: 0.000
     Main XSec:                                             Outlet Ctrl Spec: Use dc or tw
  AuxElev1(ft):                                              Inlet Ctrl Spec: Use dc
     Aux XSec1:                                            Stabilizer Option: None
  AuxElev2(ft):                               
     Aux XSec2:                               
 Top Width(ft):                               
     Depth(ft):                               
 Bot Width(ft): 200.000        200.000        
  LtSdSlp(h/v): 25.00          25.00          
  RtSdSlp(h/v): 25.00          25.00          

==========================================================================================
==== Weirs ===============================================================================
==========================================================================================

         Name: land weir           From Node: Area 2         
        Group: BASE                  To Node: outfall        
         Flow: Both                    Count: 1              
         Type: Vertical: Fread      Geometry: Rectangular    

                    Span(in): 6000.00
                    Rise(in): 999.00

Interconnected Channel and Pond Routing Model (ICPR)  ©2002 Streamline Technologies, Inc. Page 2 of 6
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                  Invert(ft): 15.400
       Control Elevation(ft): 15.400
                                              TABLE
             Bottom Clip(in): 0.000           
                Top Clip(in): 0.000           
         Weir Discharge Coef: 3.200           
      Orifice Discharge Coef: 0.600           

----------------------------------------------------------------------------------------------------
         Name: Land Weir 3         From Node: Area 1         
        Group: BASE                  To Node: Area 2         
         Flow: Both                    Count: 1              
         Type: Vertical: Fread      Geometry: Rectangular    

                    Span(in): 1200.00
                    Rise(in): 999.00
                  Invert(ft): 15.500
       Control Elevation(ft): 15.500
                                              TABLE
             Bottom Clip(in): 0.000           
                Top Clip(in): 0.000           
         Weir Discharge Coef: 3.200           
      Orifice Discharge Coef: 0.600           

==========================================================================================
==== Hydrology Simulations ===============================================================
==========================================================================================

         Name: 100yr3day      
     Filename: O:\2016\16042.02 Tuttle - Cove Road Engineering\Calculations\ICPR\100yr3day.R32                                                                             

      Override Defaults: Yes            
    Storm Duration(hrs): 72.00          
          Rainfall File: Sfwmd72        
    Rainfall Amount(in): 15.00          

Time(hrs)       Print Inc(min) 
--------------- ---------------
80.000          5.00           

----------------------------------------------------------------------------------------------------
         Name: 10yr1day       
     Filename: O:\2016\16042.02 Tuttle - Cove Road Engineering\Calculations\ICPR\10yr1day.R32                                                                              

      Override Defaults: Yes            
    Storm Duration(hrs): 24.00          
          Rainfall File: Flmod          
    Rainfall Amount(in): 7.00           

Time(hrs)       Print Inc(min) 
--------------- ---------------
80.000          5.00           

----------------------------------------------------------------------------------------------------
         Name: 25yr3day       
     Filename: O:\2016\16042.02 Tuttle - Cove Road Engineering\Calculations\ICPR\25yr3day.R32                                                                              

      Override Defaults: Yes            
    Storm Duration(hrs): 72.00          
          Rainfall File: Sfwmd72        
    Rainfall Amount(in): 12.00          
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Time(hrs)       Print Inc(min) 
--------------- ---------------
80.000          5.00           

----------------------------------------------------------------------------------------------------
         Name: 3yr1day        
     Filename: O:\2016\16042.02 Tuttle - Cove Road Engineering\Calculations\ICPR\3yr1day.R32                                                                               

      Override Defaults: Yes            
    Storm Duration(hrs): 24.00          
          Rainfall File: Flmod          
    Rainfall Amount(in): 5.25           

Time(hrs)       Print Inc(min) 
--------------- ---------------
80.000          5.00           

----------------------------------------------------------------------------------------------------
         Name: 500yr3day      
     Filename: O:\2016\16042.02 Tuttle - Cove Road Engineering\Calculations\ICPR\500yr3day.R32                                                                             

      Override Defaults: Yes            
    Storm Duration(hrs): 72.00          
          Rainfall File: Sfwmd72        
    Rainfall Amount(in): 18.00          

Time(hrs)       Print Inc(min) 
--------------- ---------------
80.000          5.00           

==========================================================================================
==== Routing Simulations =================================================================
==========================================================================================

         Name: 100yr3day           Hydrology Sim: 100yr3day      
     Filename: O:\2016\16042.02 Tuttle - Cove Road Engineering\Calculations\ICPR\100yr3day.I32                                                                             

      Execute: Yes         Restart: No            Patch: No   
  Alternative: No   

        Max Delta Z(ft): 1.00                     Delta Z Factor: 0.00500        
    Time Step Optimizer: 10.000         
        Start Time(hrs): 0.000                     End Time(hrs): 100.00         
     Min Calc Time(sec): 0.5000               Max Calc Time(sec): 60.0000        
        Boundary Stages:                          Boundary Flows:                

Time(hrs)       Print Inc(min) 
--------------- ---------------
58.000          15.000         
64.000          5.000          
100.000         30.000         

Group           Run  
--------------- -----
BASE            Yes  

----------------------------------------------------------------------------------------------------
         Name: 10yr1day            Hydrology Sim: 10yr1day       
     Filename: O:\2016\16042.02 Tuttle - Cove Road Engineering\Calculations\ICPR\10yr1day.I32                                                                              

      Execute: Yes         Restart: No            Patch: No   
  Alternative: No   

Interconnected Channel and Pond Routing Model (ICPR)  ©2002 Streamline Technologies, Inc. Page 4 of 6

You created this PDF from an application that is not licensed to print to novaPDF printer (http://www.novapdf.com)

http://www.novapdf.com


        Max Delta Z(ft): 1.00                     Delta Z Factor: 0.00500        
    Time Step Optimizer: 10.000         
        Start Time(hrs): 0.000                     End Time(hrs): 100.00         
     Min Calc Time(sec): 0.5000               Max Calc Time(sec): 60.0000        
        Boundary Stages:                          Boundary Flows:                

Time(hrs)       Print Inc(min) 
--------------- ---------------
8.000           15.000         
12.000          5.000          
60.000          30.000         
100.000         50.000         

Group           Run  
--------------- -----
BASE            Yes  

----------------------------------------------------------------------------------------------------
         Name: 25yr3day            Hydrology Sim: 25yr3day       
     Filename: O:\2016\16042.02 Tuttle - Cove Road Engineering\Calculations\ICPR\25yr3day.I32                                                                              

      Execute: Yes         Restart: No            Patch: No   
  Alternative: No   

        Max Delta Z(ft): 1.00                     Delta Z Factor: 0.00500        
    Time Step Optimizer: 10.000         
        Start Time(hrs): 0.000                     End Time(hrs): 100.00         
     Min Calc Time(sec): 0.5000               Max Calc Time(sec): 60.0000        
        Boundary Stages:                          Boundary Flows:                

Time(hrs)       Print Inc(min) 
--------------- ---------------
58.000          15.000         
64.000          5.000          
100.000         30.000         

Group           Run  
--------------- -----
BASE            Yes  

----------------------------------------------------------------------------------------------------
         Name: 3yr1day             Hydrology Sim: 3yr1day        
     Filename: O:\2016\16042.02 Tuttle - Cove Road Engineering\Calculations\ICPR\3yr1day.I32                                                                               

      Execute: Yes         Restart: No            Patch: No   
  Alternative: No   

        Max Delta Z(ft): 1.00                     Delta Z Factor: 0.00500        
    Time Step Optimizer: 10.000         
        Start Time(hrs): 0.000                     End Time(hrs): 100.00         
     Min Calc Time(sec): 0.5000               Max Calc Time(sec): 60.0000        
        Boundary Stages:                          Boundary Flows:                

Time(hrs)       Print Inc(min) 
--------------- ---------------
8.000           15.000         
12.000          5.000          
60.000          30.000         
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100.000         50.000         

Group           Run  
--------------- -----
BASE            Yes  

----------------------------------------------------------------------------------------------------
         Name: 500yr3day           Hydrology Sim: 500yr3day      
     Filename: O:\2016\16042.02 Tuttle - Cove Road Engineering\Calculations\ICPR\500yr3day.I32                                                                             

      Execute: Yes         Restart: No            Patch: No   
  Alternative: No   

        Max Delta Z(ft): 1.00                     Delta Z Factor: 0.00500        
    Time Step Optimizer: 10.000         
        Start Time(hrs): 0.000                     End Time(hrs): 100.00         
     Min Calc Time(sec): 0.5000               Max Calc Time(sec): 60.0000        
        Boundary Stages:                          Boundary Flows:                

Time(hrs)       Print Inc(min) 
--------------- ---------------
58.000          15.000         
64.000          5.000          
100.000         30.000         

Group           Run  
--------------- -----
BASE            Yes  
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ICPR – Post-development Input 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



  

==========================================================================================
==== Basins ==============================================================================
==========================================================================================

         Name: basin 1                  Node: Basin 1                Status: Onsite         
        Group: BASE                     Type: SCS Unit Hydrograph CN

        Unit Hydrograph: Uh256                    Peaking Factor: 256.0          
          Rainfall File:                     Storm Duration(hrs): 0.00           
    Rainfall Amount(in): 0.000                 Time of Conc(min): 30.00          
               Area(ac): 28.820                  Time Shift(hrs): 0.00           
           Curve Number: 78.00              Max Allowable Q(cfs): 999999.000     
                DCIA(%): 37.00          

----------------------------------------------------------------------------------------------------
         Name: Basin 2                  Node: Basin 2                Status: Onsite         
        Group: BASE                     Type: SCS Unit Hydrograph CN

        Unit Hydrograph: Uh256                    Peaking Factor: 256.0          
          Rainfall File:                     Storm Duration(hrs): 0.00           
    Rainfall Amount(in): 0.000                 Time of Conc(min): 15.00          
               Area(ac): 9.380                   Time Shift(hrs): 0.00           
           Curve Number: 78.00              Max Allowable Q(cfs): 999999.000     
                DCIA(%): 37.00          

----------------------------------------------------------------------------------------------------
         Name: offsite                  Node: offsite                Status: Offsite        
        Group: BASE                     Type: SCS Unit Hydrograph CN

        Unit Hydrograph: Uh256                    Peaking Factor: 256.0          
          Rainfall File:                     Storm Duration(hrs): 0.00           
    Rainfall Amount(in): 0.000                 Time of Conc(min): 30.00          
               Area(ac): 35.000                  Time Shift(hrs): 0.00           
           Curve Number: 73.00              Max Allowable Q(cfs): 999999.000     
                DCIA(%): 0.00           

----------------------------------------------------------------------------------------------------
         Name: Wetland 1                Node: Wetland 1              Status: Onsite         
        Group: BASE                     Type: SCS Unit Hydrograph CN

        Unit Hydrograph: Uh256                    Peaking Factor: 256.0          
          Rainfall File:                     Storm Duration(hrs): 0.00           
    Rainfall Amount(in): 0.000                 Time of Conc(min): 20.00          
               Area(ac): 24.800                  Time Shift(hrs): 0.00           
           Curve Number: 79.00              Max Allowable Q(cfs): 999999.000     
                DCIA(%): 0.00           

----------------------------------------------------------------------------------------------------
         Name: Wetland 2                Node: Wetland 2              Status: Onsite         
        Group: BASE                     Type: SCS Unit Hydrograph CN

        Unit Hydrograph: Uh256                    Peaking Factor: 256.0          
          Rainfall File:                     Storm Duration(hrs): 0.00           
    Rainfall Amount(in): 0.000                 Time of Conc(min): 15.00          
               Area(ac): 19.400                  Time Shift(hrs): 0.00           
           Curve Number: 79.00              Max Allowable Q(cfs): 999999.000     
                DCIA(%): 0.00           

Interconnected Channel and Pond Routing Model (ICPR)  ©2002 Streamline Technologies, Inc. Page 1 of 8

You created this PDF from an application that is not licensed to print to novaPDF printer (http://www.novapdf.com)

http://www.novapdf.com


==========================================================================================
==== Nodes ===============================================================================
==========================================================================================

      Name: Basin 1             Base Flow(cfs): 0.000          Init Stage(ft): 15.690    
     Group: BASE                                               Warn Stage(ft): 0.000     
      Type: Stage/Volume                                      

      Stage(ft)      Volume(af)
--------------- ---------------
         15.690          0.0000
         16.000          1.4100
         17.000          7.4800
         18.000         17.8700
         19.000         34.5600
         20.000         52.8600

------------------------------------------------------------------------------------------
      Name: Basin 2             Base Flow(cfs): 0.000          Init Stage(ft): 15.690    
     Group: BASE                                               Warn Stage(ft): 19.000    
      Type: Stage/Volume                                      

      Stage(ft)      Volume(af)
--------------- ---------------
         15.690          0.0000
         16.000          0.2800
         17.000          1.3900
         18.000          3.4600
         19.000          7.7900
         20.000         12.7700

------------------------------------------------------------------------------------------
      Name: offsite             Base Flow(cfs): 0.000          Init Stage(ft): 14.690    
     Group: BASE                                               Warn Stage(ft): 16.000    
      Type: Stage/Area                                        

      Stage(ft)        Area(ac)
--------------- ---------------
         14.690          4.0000
         17.000         35.0000

------------------------------------------------------------------------------------------
      Name: outfall             Base Flow(cfs): 0.000          Init Stage(ft): 14.690    
     Group: BASE                                               Warn Stage(ft): 20.000    
      Type: Time/Stage                                        

      Time(hrs)       Stage(ft)
--------------- ---------------
           0.00          14.690
        1000.00          14.690

------------------------------------------------------------------------------------------
      Name: Wetland 1           Base Flow(cfs): 0.000          Init Stage(ft): 14.690    
     Group: BASE                                               Warn Stage(ft): 19.000    
      Type: Stage/Area                                        
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      Stage(ft)        Area(ac)
--------------- ---------------
         14.690         17.2000
         17.000         24.8000

------------------------------------------------------------------------------------------
      Name: Wetland 2           Base Flow(cfs): 0.000          Init Stage(ft): 14.690    
     Group: BASE                                               Warn Stage(ft): 19.000    
      Type: Stage/Area                                        

      Stage(ft)        Area(ac)
--------------- ---------------
         14.690         13.0000
         17.000         19.4000

==========================================================================================
==== Pipes ===============================================================================
==========================================================================================

         Name: Pipe1               From Node: Wetland 1          Length(ft): 30.00          
        Group: BASE                  To Node: Wetland 2               Count: 7              
                                                          Friction Equation: Automatic
               UPSTREAM       DOWNSTREAM                 Solution Algorithm: Most Restrictive
     Geometry: Horz Ellipse   Horz Ellipse                             Flow: Both
     Span(in): 45.00          45.00                      Entrance Loss Coef: 0.00
     Rise(in): 29.00          29.00                          Exit Loss Coef: 1.00
   Invert(ft): 13.100         13.100                         Bend Loss Coef: 0.00
  Manning's N: 0.012000       0.012000                     Outlet Ctrl Spec: Use dc or tw
 Top Clip(in): 0.000          0.000                         Inlet Ctrl Spec: Use dc
 Bot Clip(in): 0.000          0.000                       Stabilizer Option: None

Upstream FHWA Inlet Edge Description:
Horizontal Ellipse Concrete: Square edge with headwall

Downstream FHWA Inlet Edge Description:
Horizontal Ellipse Concrete: Square edge with headwall

==========================================================================================
==== Channels ============================================================================
==========================================================================================

          Name: CONNECTION          From Node: offsite            Length(ft): 50.00          
         Group: BASE                  To Node: Wetland 1               Count: 1              

                UPSTREAM       DOWNSTREAM                  Friction Equation: Automatic
      Geometry: Trapezoidal    Trapezoidal                Solution Algorithm: Automatic
    Invert(ft): 14.000         14.000                                   Flow: Both
 TClpInitZ(ft): 9999.000       9999.000                     Contraction Coef: 0.100
   Manning's N: 0.040000       0.040000                       Expansion Coef: 0.300
  Top Clip(ft): 0.000          0.000                      Entrance Loss Coef: 0.000
  Bot Clip(ft): 0.000          0.000                          Exit Loss Coef: 0.000
     Main XSec:                                             Outlet Ctrl Spec: Use dc or tw
  AuxElev1(ft):                                              Inlet Ctrl Spec: Use dc
     Aux XSec1:                                            Stabilizer Option: None
  AuxElev2(ft):                               
     Aux XSec2:                               
 Top Width(ft):                               
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     Depth(ft):                               
 Bot Width(ft): 200.000        200.000        
  LtSdSlp(h/v): 25.00          25.00          
  RtSdSlp(h/v): 25.00          25.00          

----------------------------------------------------------------------------------------------------
          Name: Culvert             From Node: Wetland 1          Length(ft): 37.00          
         Group: BASE                  To Node: Wetland 2               Count: 2              

                UPSTREAM       DOWNSTREAM                  Friction Equation: Automatic
      Geometry: Trapezoidal    Trapezoidal                Solution Algorithm: Automatic
    Invert(ft): 15.400         15.400                                   Flow: Both
 TClpInitZ(ft): 9999.000       9999.000                     Contraction Coef: 0.100
   Manning's N: 0.040000       0.040000                       Expansion Coef: 0.300
  Top Clip(ft): 0.000          0.000                      Entrance Loss Coef: 0.000
  Bot Clip(ft): 0.000          0.000                          Exit Loss Coef: 0.000
     Main XSec:                                             Outlet Ctrl Spec: Use dc or tw
  AuxElev1(ft):                                              Inlet Ctrl Spec: Use dc
     Aux XSec1:                                            Stabilizer Option: None
  AuxElev2(ft):                               
     Aux XSec2:                               
 Top Width(ft):                               
     Depth(ft):                               
 Bot Width(ft): 4.000          4.000          
  LtSdSlp(h/v): 0.00           0.00           
  RtSdSlp(h/v): 0.00           0.00           

==========================================================================================
==== Drop Structures =====================================================================
==========================================================================================

         Name: CS#1                From Node: Basin 1            Length(ft): 80.00          
        Group: BASE                  To Node: Wetland 2               Count: 1              

               UPSTREAM       DOWNSTREAM                  Friction Equation: Automatic
     Geometry: Circular       Circular                   Solution Algorithm: Most Restrictive
     Span(in): 30.00          30.00                                    Flow: Both
     Rise(in): 30.00          30.00                      Entrance Loss Coef: 0.000
   Invert(ft): 12.900         11.000                         Exit Loss Coef: 1.000
  Manning's N: 0.012000       0.012000                     Outlet Ctrl Spec: Use dc or tw
 Top Clip(in): 0.000          0.000                         Inlet Ctrl Spec: Use dc
 Bot Clip(in): 0.000          0.000                           Solution Incs: 10

Upstream FHWA Inlet Edge Description:
Circular Concrete: Square edge w/ headwall

Downstream FHWA Inlet Edge Description:
Circular Concrete: Square edge w/ headwall

*** Weir 1 of 1 for Drop Structure CS#1 ***
                                                                                  TABLE
                  Count: 1                       Bottom Clip(in): 0.000                          
                   Type: Vertical: Mavis            Top Clip(in): 0.000                          
                   Flow: Both                     Weir Disc Coef: 3.200                          
               Geometry: Rectangular           Orifice Disc Coef: 0.600                          

               Span(in): 18.00                        Invert(ft): 16.470         
               Rise(in): 999.00                 Control Elev(ft): 16.470         
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----------------------------------------------------------------------------------------------------
         Name: CS#2                From Node: Basin 2            Length(ft): 70.00          
        Group: BASE                  To Node: Wetland 2               Count: 1              

               UPSTREAM       DOWNSTREAM                  Friction Equation: Automatic
     Geometry: Circular       Circular                   Solution Algorithm: Most Restrictive
     Span(in): 24.00          24.00                                    Flow: Both
     Rise(in): 24.00          24.00                      Entrance Loss Coef: 0.000
   Invert(ft): 12.440         11.000                         Exit Loss Coef: 1.000
  Manning's N: 0.012000       0.012000                     Outlet Ctrl Spec: Use dc or tw
 Top Clip(in): 0.000          0.000                         Inlet Ctrl Spec: Use dc
 Bot Clip(in): 0.000          0.000                           Solution Incs: 10

Upstream FHWA Inlet Edge Description:
Circular Concrete: Square edge w/ headwall

Downstream FHWA Inlet Edge Description:
Circular Concrete: Square edge w/ headwall

*** Weir 1 of 1 for Drop Structure CS#2 ***
                                                                                  TABLE
                  Count: 1                       Bottom Clip(in): 0.000                          
                   Type: Vertical: Mavis            Top Clip(in): 0.000                          
                   Flow: Both                     Weir Disc Coef: 3.200                          
               Geometry: Rectangular           Orifice Disc Coef: 0.600                          

               Span(in): 18.00                        Invert(ft): 17.160         
               Rise(in): 999.00                 Control Elev(ft): 17.160         

==========================================================================================
==== Weirs ===============================================================================
==========================================================================================

         Name: land weir           From Node: Wetland 2      
        Group: BASE                  To Node: outfall        
         Flow: Both                    Count: 1              
         Type: Vertical: Fread      Geometry: Rectangular    

                    Span(in): 6000.00
                    Rise(in): 999.00
                  Invert(ft): 15.400
       Control Elevation(ft): 15.400
                                              TABLE
             Bottom Clip(in): 0.000           
                Top Clip(in): 0.000           
         Weir Discharge Coef: 3.200           
      Orifice Discharge Coef: 0.600           

==========================================================================================
==== Hydrology Simulations ===============================================================
==========================================================================================

         Name: 100yr3day      
     Filename: O:\2016\16042.02 Tuttle - Cove Road Engineering\Calculations\ICPR\100yr3day.R32                                                                             

      Override Defaults: Yes            
    Storm Duration(hrs): 72.00          
          Rainfall File: Sfwmd72        
    Rainfall Amount(in): 15.00          

Time(hrs)       Print Inc(min) 
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--------------- ---------------
80.000          5.00           

----------------------------------------------------------------------------------------------------
         Name: 10yr1day       
     Filename: O:\2016\16042.02 Tuttle - Cove Road Engineering\Calculations\ICPR\10yr1day.R32                                                                              

      Override Defaults: Yes            
    Storm Duration(hrs): 24.00          
          Rainfall File: Flmod          
    Rainfall Amount(in): 7.00           

Time(hrs)       Print Inc(min) 
--------------- ---------------
80.000          5.00           

----------------------------------------------------------------------------------------------------
         Name: 25yr3day       
     Filename: O:\2016\16042.02 Tuttle - Cove Road Engineering\Calculations\ICPR\25yr3day.R32                                                                              

      Override Defaults: Yes            
    Storm Duration(hrs): 72.00          
          Rainfall File: Sfwmd72        
    Rainfall Amount(in): 12.00          

Time(hrs)       Print Inc(min) 
--------------- ---------------
80.000          5.00           

----------------------------------------------------------------------------------------------------
         Name: 3yr1day        
     Filename: O:\2016\16042.02 Tuttle - Cove Road Engineering\Calculations\ICPR\3yr1day.R32                                                                               

      Override Defaults: Yes            
    Storm Duration(hrs): 24.00          
          Rainfall File: Flmod          
    Rainfall Amount(in): 5.25           

Time(hrs)       Print Inc(min) 
--------------- ---------------
80.000          5.00           

----------------------------------------------------------------------------------------------------
         Name: 500 year       
     Filename: O:\2016\16042.02 Tuttle - Cove Road Engineering\Calculations\ICPR\500 year.R32                                                                              

      Override Defaults: Yes            
    Storm Duration(hrs): 72.00          
          Rainfall File: Sfwmd72        
    Rainfall Amount(in): 18.00          

Time(hrs)       Print Inc(min) 
--------------- ---------------
80.000          5.00           

==========================================================================================
==== Routing Simulations =================================================================
==========================================================================================

         Name: 100yr3day           Hydrology Sim: 100yr3day      
     Filename: O:\2016\16042.02 Tuttle - Cove Road Engineering\Calculations\ICPR\100yr3day.I32                                                                             

      Execute: Yes         Restart: No            Patch: No   
  Alternative: No   

        Max Delta Z(ft): 1.00                     Delta Z Factor: 0.00500        
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    Time Step Optimizer: 10.000         
        Start Time(hrs): 0.000                     End Time(hrs): 100.00         
     Min Calc Time(sec): 0.5000               Max Calc Time(sec): 60.0000        
        Boundary Stages:                          Boundary Flows:                

Time(hrs)       Print Inc(min) 
--------------- ---------------
58.000          15.000         
64.000          5.000          
100.000         30.000         

Group           Run  
--------------- -----
BASE            Yes  

----------------------------------------------------------------------------------------------------
         Name: 10yr1day            Hydrology Sim: 10yr1day       
     Filename: O:\2016\16042.02 Tuttle - Cove Road Engineering\Calculations\ICPR\10yr1day.I32                                                                              

      Execute: Yes         Restart: No            Patch: No   
  Alternative: No   

        Max Delta Z(ft): 1.00                     Delta Z Factor: 0.00500        
    Time Step Optimizer: 10.000         
        Start Time(hrs): 0.000                     End Time(hrs): 144.00         
     Min Calc Time(sec): 0.5000               Max Calc Time(sec): 60.0000        
        Boundary Stages:                          Boundary Flows:                

Time(hrs)       Print Inc(min) 
--------------- ---------------
8.000           15.000         
12.000          5.000          
60.000          30.000         
144.000         50.000         

Group           Run  
--------------- -----
BASE            Yes  

----------------------------------------------------------------------------------------------------
         Name: 25yr3day            Hydrology Sim: 25yr3day       
     Filename: O:\2016\16042.02 Tuttle - Cove Road Engineering\Calculations\ICPR\25yr3day.I32                                                                              

      Execute: Yes         Restart: No            Patch: No   
  Alternative: No   

        Max Delta Z(ft): 1.00                     Delta Z Factor: 0.00500        
    Time Step Optimizer: 10.000         
        Start Time(hrs): 0.000                     End Time(hrs): 288.00         
     Min Calc Time(sec): 0.5000               Max Calc Time(sec): 60.0000        
        Boundary Stages:                          Boundary Flows:                

Time(hrs)       Print Inc(min) 
--------------- ---------------
58.000          15.000         
64.000          5.000          
100.000         30.000         
288.000         30.000         
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Group           Run  
--------------- -----
BASE            Yes  

----------------------------------------------------------------------------------------------------
         Name: 3yr1day             Hydrology Sim: 3yr1day        
     Filename: O:\2016\16042.02 Tuttle - Cove Road Engineering\Calculations\ICPR\3yr1day.I32                                                                               

      Execute: Yes         Restart: No            Patch: No   
  Alternative: No   

        Max Delta Z(ft): 1.00                     Delta Z Factor: 0.00500        
    Time Step Optimizer: 10.000         
        Start Time(hrs): 0.000                     End Time(hrs): 100.00         
     Min Calc Time(sec): 0.5000               Max Calc Time(sec): 60.0000        
        Boundary Stages:                          Boundary Flows:                

Time(hrs)       Print Inc(min) 
--------------- ---------------
8.000           15.000         
12.000          5.000          
60.000          30.000         
100.000         50.000         

Group           Run  
--------------- -----
BASE            Yes  

----------------------------------------------------------------------------------------------------
         Name: 500yr3day           Hydrology Sim: 500 year       
     Filename: O:\2016\16042.02 Tuttle - Cove Road Engineering\Calculations\ICPR\500yr3day.I32                                                                             

      Execute: No          Restart: No            Patch: No   
  Alternative: No   

        Max Delta Z(ft): 1.00                     Delta Z Factor: 0.00500        
    Time Step Optimizer: 10.000         
        Start Time(hrs): 0.000                     End Time(hrs): 100.00         
     Min Calc Time(sec): 0.5000               Max Calc Time(sec): 60.0000        
        Boundary Stages:                          Boundary Flows:                

Time(hrs)       Print Inc(min) 
--------------- ---------------
58.000          15.000         
64.000          5.000          
100.000         30.000         

Group           Run  
--------------- -----
BASE            Yes  
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ICPR – Pre-development Diagram 
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A Stage/Area
V Stage/Volume
T Time/Stage
M Manhole

Basins
O Overland Flow
U SCS Unit CN
S SBUH CN
Y SCS Unit GA
Z SBUH GA

Links
P Pipe
W Weir
C Channel
D Drop Structure
B Bridge
R Rating Curve
H Breach
E Percolation
F Filter
X Exfil Trench

A:Area 2

U:Area 2

A:Area 1

U:Area 1

T:outfall

A:offsite 

U:offsite

C:CONNECTION

W:Land Weir 3

W:land weir
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Nodes
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M Manhole

Basins
O Overland Flow
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Links
P Pipe
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C Channel
D Drop Structure
B Bridge
R Rating Curve
H Breach
E Percolation
F Filter
X Exfil Trench

T:outfall

A:offsite 

U:offsite

V:Basin 2

U:Basin 2

V:Basin 1

U:basin 1

A:Wetland 2

U:Wetland 2
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W:land weir

P:Pipe1
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C:CONNECTION

D:CS#2

D:CS#1
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ICPR – Pre-development nodal minimum and 
maximums 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



  

                                               Max Time       Max   Warning Max Delta  Max Surf  Max Time       Max  Max Time       Max
           Name          Group     Simulation     Stage     Stage     Stage     Stage      Area    Inflow    Inflow   Outflow   Outflow
                                                    hrs        ft        ft        ft       ft2       hrs       cfs       hrs       cfs

         Area 1           BASE      100yr3day     61.58     15.96     19.00    0.0050   1352728     60.71    395.01     61.58     99.65
         Area 2           BASE      100yr3day     60.47     15.64     19.00    0.0035   1073610     60.09    225.91     60.47    188.90
       offsite            BASE      100yr3day     61.58     15.96     16.00    0.0050    922458     60.16    131.09     61.11    307.24
        outfall           BASE      100yr3day      0.00     14.69     20.00    0.0000         0     60.47    188.90      0.00      0.00
         Area 1           BASE       10yr1day     24.62     15.54     19.00    0.0037   1155823     12.25     99.74     24.62      2.67
         Area 2           BASE       10yr1day     17.68     15.42     19.00    0.0050    957521     12.16     97.25     17.68      5.63
       offsite            BASE       10yr1day     24.64     15.54     16.00    0.0040    676841     12.33     56.96     11.87     54.63
        outfall           BASE       10yr1day      0.00     14.69     20.00    0.0000         0     17.68      5.63      0.00      0.00
         Area 1           BASE       25yr3day     61.93     15.81     19.00    0.0049   1280615     60.78    293.91     61.93     54.23
         Area 2           BASE       25yr3day     60.54     15.57     19.00    0.0050   1035600     60.08    154.49     60.54    111.60
       offsite            BASE       25yr3day     62.03     15.81     16.00    0.0049    836405     60.16    100.60     61.84    246.29
        outfall           BASE       25yr3day      0.00     14.69     20.00    0.0000         0     60.54    111.60      0.00      0.00
         Area 1           BASE        3yr1day     27.02     15.30     19.00    0.0038   1044576     12.94    108.76      0.00      0.00
         Area 2           BASE        3yr1day     26.01     15.31     19.00    0.0049    896468     12.16     63.87      0.00      0.00
       offsite            BASE        3yr1day     27.01     15.31     16.00    0.0038    542321     12.33     35.38     26.56    102.28
        outfall           BASE        3yr1day      0.00     14.69     20.00    0.0000         0      0.00      0.00      0.00      0.00
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ICPR – Post-development nodal minimum 
and maximums 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



  

                                               Max Time       Max   Warning Max Delta  Max Surf  Max Time       Max  Max Time       Max
           Name          Group     Simulation     Stage     Stage     Stage     Stage      Area    Inflow    Inflow   Outflow   Outflow
                                                    hrs        ft        ft        ft       ft2       hrs       cfs       hrs       cfs

        Basin 1           BASE       10yr1day     20.17     17.23      0.00    0.0029    411771     12.25     61.11     20.17      3.18
        Basin 2           BASE       10yr1day     15.69     17.68     19.00    0.0050    116873     12.08     28.09     15.69      1.79
        Basin 1           BASE       25yr3day     63.38     17.94      0.00    0.0031    576367     60.17     90.10     63.38      8.57
        Basin 2           BASE       25yr3day     61.28     18.39     19.00    0.0050    164166     60.08     40.70     61.28      6.55
       offsite            BASE       25yr3day     61.22     15.60     16.00   -0.0022    712522     60.17    100.70     61.22    220.26
        outfall           BASE       25yr3day      0.00     14.69     20.00    0.0000         0     61.13    101.11      0.00      0.00
      Wetland 1           BASE       25yr3day     61.23     15.59     19.00    0.0024    885709     61.22    246.06     61.23     70.31
      Wetland 2           BASE       25yr3day     61.13     15.56     19.00    0.0022    671282     60.77    103.54     61.13    101.11
        Basin 1           BASE        3yr1day     24.02     16.95      0.00    0.0028    351631     12.25     42.42     24.02      1.58
        Basin 2           BASE        3yr1day     20.27     17.43     19.00    0.0050     99686     12.08     19.53     20.27      0.69
       offsite            BASE        3yr1day     99.98     15.28     16.00    0.0022    525699     12.33     35.39     99.98    110.67
        outfall           BASE        3yr1day      0.00     14.69     20.00    0.0000         0      0.00      0.00      0.00      0.00
      Wetland 1           BASE        3yr1day     99.99     15.28     19.00    0.0015    840109     99.98    110.67     10.43      9.29
      Wetland 2           BASE        3yr1day     99.98     15.28     19.00    0.0011    637476     12.17     37.64      0.00      0.00
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 Max Time  Max  Warning Max Delta  Max Surf  Max Time  Max  Max Time  Max
 Name  Group  Simulation  Stage  Stage  Stage  Stage  Area  Inflow  Inflow  Outflow  Outflow

 hrs  ft  ft  ft  ft2  hrs  cfs  hrs  cfs

 Basin 1  BASE  100yr3day  63.17  18.26  0.00  0.0034  634358  60.17  114.61  63.17  11.48
 Basin 2  BASE  100yr3day  61.23  18.66  19.00  0.0050  181190  60.08  51.69  61.23  8.81

 offsite  BASE  100yr3day  99.97  16.71  16.00  0.0027  1361194  60.17  131.18  99.97  419.79
 outfall  BASE  100yr3day  0.00  14.69  20.00  0.0000  0  0.00  0.00  0.00  0.00

 Wetland 1  BASE  100yr3day  100.00  16.70  19.00  0.0025  1046214  99.97  419.79  8.46  1.10
 Wetland 2  BASE  100yr3day  100.00  16.71  19.00  0.0024  809640  60.08  104.90  0.00  0.00
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ICPR – 10 year 1 day storm time series 
(for retention recovery analysis) 



 Simulation  Node  Group  Time  Stage  Warning  Surface  Total  Total  Total  Total
 Stage  Area  Inflow  Outflow  Vol In  Vol Out

 hrs  ft  ft  ft2  cfs  cfs  af  af

 10yr1day  Basin 1  BASE  0.00  15.69  0.00  164987  0.00  0.00  0.0  0.0
 10yr1day  Basin 1  BASE  0.26  15.69  0.00  164987  0.00  0.00  0.0  0.0
 10yr1day  Basin 1  BASE  0.50  15.69  0.00  164987  0.00  0.00  0.0  0.0
 10yr1day  Basin 1  BASE  0.77  15.69  0.00  164987  0.00  0.00  0.0  0.0
 10yr1day  Basin 1  BASE  1.02  15.69  0.00  164987  0.00  0.00  0.0  0.0
 10yr1day  Basin 1  BASE  1.27  15.69  0.00  164993  0.02  0.00  0.0  0.0
 10yr1day  Basin 1  BASE  1.52  15.69  0.00  165125  0.24  0.00  0.0  0.0
 10yr1day  Basin 1  BASE  1.77  15.69  0.00  165554  0.48  0.00  0.0  0.0
 10yr1day  Basin 1  BASE  2.02  15.70  0.00  166205  0.63  0.00  0.0  0.0
 10yr1day  Basin 1  BASE  2.27  15.70  0.00  167005  0.75  0.00  0.0  0.0
 10yr1day  Basin 1  BASE  2.52  15.70  0.00  167917  0.84  0.00  0.1  0.0
 10yr1day  Basin 1  BASE  2.77  15.71  0.00  168912  0.90  0.00  0.1  0.0
 10yr1day  Basin 1  BASE  3.02  15.71  0.00  169966  0.95  0.00  0.1  0.0
 10yr1day  Basin 1  BASE  3.27  15.72  0.00  171070  1.00  0.00  0.1  0.0
 10yr1day  Basin 1  BASE  3.52  15.72  0.00  172225  1.05  0.00  0.1  0.0
 10yr1day  Basin 1  BASE  3.77  15.73  0.00  173419  1.09  0.00  0.2  0.0
 10yr1day  Basin 1  BASE  4.02  15.74  0.00  174633  1.11  0.00  0.2  0.0
 10yr1day  Basin 1  BASE  4.27  15.74  0.00  175864  1.14  0.00  0.2  0.0
 10yr1day  Basin 1  BASE  4.52  15.75  0.00  177133  1.18  0.00  0.2  0.0
 10yr1day  Basin 1  BASE  4.77  15.75  0.00  178434  1.22  0.00  0.2  0.0
 10yr1day  Basin 1  BASE  5.02  15.76  0.00  179751  1.24  0.00  0.3  0.0
 10yr1day  Basin 1  BASE  5.27  15.77  0.00  181082  1.26  0.00  0.3  0.0
 10yr1day  Basin 1  BASE  5.52  15.77  0.00  182434  1.29  0.00  0.3  0.0
 10yr1day  Basin 1  BASE  5.75  15.78  0.00  183716  1.31  0.00  0.4  0.0
 10yr1day  Basin 1  BASE  6.00  15.78  0.00  185099  1.34  0.00  0.4  0.0
 10yr1day  Basin 1  BASE  6.25  15.79  0.00  186517  1.41  0.00  0.4  0.0
 10yr1day  Basin 1  BASE  6.50  15.80  0.00  188019  1.52  0.00  0.4  0.0
 10yr1day  Basin 1  BASE  6.75  15.81  0.00  189614  1.61  0.00  0.5  0.0
 10yr1day  Basin 1  BASE  7.00  15.81  0.00  191294  1.69  0.00  0.5  0.0
 10yr1day  Basin 1  BASE  7.25  15.82  0.00  193043  1.81  0.00  0.5  0.0
 10yr1day  Basin 1  BASE  7.50  15.83  0.00  194928  1.96  0.00  0.6  0.0
 10yr1day  Basin 1  BASE  7.75  15.84  0.00  196894  2.08  0.00  0.6  0.0
 10yr1day  Basin 1  BASE  8.01  15.85  0.00  199008  2.19  0.00  0.7  0.0
 10yr1day  Basin 1  BASE  8.25  15.86  0.00  201138  2.34  0.00  0.7  0.0
 10yr1day  Basin 1  BASE  8.34  15.86  0.00  201987  2.42  0.00  0.7  0.0
 10yr1day  Basin 1  BASE  8.43  15.87  0.00  202766  2.49  0.00  0.7  0.0
 10yr1day  Basin 1  BASE  8.51  15.87  0.00  203530  2.55  0.00  0.8  0.0
 10yr1day  Basin 1  BASE  8.59  15.87  0.00  204343  2.62  0.00  0.8  0.0
 10yr1day  Basin 1  BASE  8.67  15.88  0.00  205142  2.69  0.00  0.8  0.0
 10yr1day  Basin 1  BASE  8.75  15.88  0.00  205995  2.78  0.00  0.8  0.0
 10yr1day  Basin 1  BASE  8.83  15.89  0.00  206837  2.87  0.00  0.8  0.0
 10yr1day  Basin 1  BASE  8.92  15.89  0.00  207738  2.95  0.00  0.9  0.0
 10yr1day  Basin 1  BASE  9.01  15.89  0.00  208772  3.05  0.00  0.9  0.0
 10yr1day  Basin 1  BASE  9.09  15.90  0.00  209718  3.12  0.00  0.9  0.0
 10yr1day  Basin 1  BASE  9.17  15.90  0.00  210645  3.20  0.00  0.9  0.0
 10yr1day  Basin 1  BASE  9.26  15.91  0.00  211630  3.28  0.00  0.9  0.0
 10yr1day  Basin 1  BASE  9.34  15.91  0.00  212595  3.36  0.00  1.0  0.0
 10yr1day  Basin 1  BASE  9.42  15.92  0.00  213619  3.44  0.00  1.0  0.0
 10yr1day  Basin 1  BASE  9.50  15.92  0.00  214619  3.51  0.00  1.0  0.0
 10yr1day  Basin 1  BASE  9.58  15.93  0.00  215679  3.60  0.00  1.0  0.0
 10yr1day  Basin 1  BASE  9.68  15.93  0.00  216892  3.71  0.00  1.1  0.0
 10yr1day  Basin 1  BASE  9.76  15.94  0.00  218002  3.83  0.00  1.1  0.0
 10yr1day  Basin 1  BASE  9.84  15.94  0.00  219098  3.95  0.00  1.1  0.0
 10yr1day  Basin 1  BASE  9.92  15.95  0.00  220269  4.07  0.00  1.1  0.0
 10yr1day  Basin 1  BASE  10.00  15.95  0.00  221421  4.19  0.00  1.2  0.0
 10yr1day  Basin 1  BASE  10.09  15.96  0.00  222650  4.32  0.00  1.2  0.0
 10yr1day  Basin 1  BASE  10.17  15.97  0.00  223861  4.46  0.00  1.2  0.0
 10yr1day  Basin 1  BASE  10.25  15.97  0.00  225164  4.66  0.00  1.3  0.0
 10yr1day  Basin 1  BASE  10.34  15.98  0.00  226682  4.89  0.00  1.3  0.0
 10yr1day  Basin 1  BASE  10.43  15.99  0.00  228091  5.09  0.00  1.3  0.0
 10yr1day  Basin 1  BASE  10.51  15.99  0.00  229487  5.28  0.00  1.4  0.0
 10yr1day  Basin 1  BASE  10.59  16.00  0.00  230987  5.48  0.00  1.4  0.0
 10yr1day  Basin 1  BASE  10.67  16.01  0.00  231987  5.71  0.00  1.4  0.0
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     Simulation           Node          Group      Time      Stage  Warning   Surface     Total     Total     Total     Total
                                                                      Stage      Area    Inflow   Outflow    Vol In   Vol Out
                                                    hrs        ft        ft       ft2       cfs       cfs        af        af

       10yr1day        Basin 1           BASE     10.75     16.01      0.00    232948      6.00      0.00       1.5       0.0
       10yr1day        Basin 1           BASE     10.83     16.02      0.00    233914      6.30      0.00       1.5       0.0
       10yr1day        Basin 1           BASE     10.92     16.03      0.00    234965      6.61      0.00       1.6       0.0
       10yr1day        Basin 1           BASE     11.01     16.04      0.00    236237      6.93      0.00       1.6       0.0
       10yr1day        Basin 1           BASE     11.09     16.05      0.00    237329      7.18      0.00       1.7       0.0
       10yr1day        Basin 1           BASE     11.17     16.06      0.00    238454      7.42      0.00       1.7       0.0
       10yr1day        Basin 1           BASE     11.25     16.07      0.00    239612      7.69      0.00       1.8       0.0
       10yr1day        Basin 1           BASE     11.33     16.08      0.00    240814      8.07      0.00       1.8       0.0
       10yr1day        Basin 1           BASE     11.43     16.09      0.00    242308      8.86      0.00       1.9       0.0
       10yr1day        Basin 1           BASE     11.51     16.10      0.00    243726     10.00      0.00       1.9       0.0
       10yr1day        Basin 1           BASE     11.59     16.11      0.00    245307     11.84      0.00       2.0       0.0
       10yr1day        Basin 1           BASE     11.67     16.13      0.00    247383     15.03      0.00       2.1       0.0
       10yr1day        Basin 1           BASE     11.75     16.15      0.00    250083     20.20      0.00       2.2       0.0
       10yr1day        Basin 1           BASE     11.84     16.18      0.00    253751     27.19      0.00       2.4       0.0
       10yr1day        Basin 1           BASE     11.92     16.21      0.00    258220     34.94      0.00       2.6       0.0
       10yr1day        Basin 1           BASE     12.00     16.26      0.00    264117     44.54      0.00       2.9       0.0
       10yr1day        Basin 1           BASE     12.50     16.61      0.00    309454     54.55      0.26       4.9       0.0
       10yr1day        Basin 1           BASE     13.00     16.85      0.00    339985     34.09      1.14       6.8       0.0
       10yr1day        Basin 1           BASE     13.51     16.99      0.00    357506     23.47      1.81       8.0       0.1
       10yr1day        Basin 1           BASE     14.01     17.08      0.00    376993     16.36      2.29       8.8       0.2
       10yr1day        Basin 1           BASE     14.50     17.13      0.00    388871     11.03      2.58       9.3       0.3
       10yr1day        Basin 1           BASE     15.01     17.16      0.00    395827      7.66      2.76       9.7       0.4
       10yr1day        Basin 1           BASE     15.50     17.18      0.00    400125      6.47      2.87      10.0       0.5
       10yr1day        Basin 1           BASE     16.01     17.19      0.00    403431      5.67      2.96      10.3       0.6
       10yr1day        Basin 1           BASE     16.50     17.20      0.00    405834      5.08      3.02      10.5       0.8
       10yr1day        Basin 1           BASE     17.01     17.21      0.00    407693      4.61      3.07      10.7       0.9
       10yr1day        Basin 1           BASE     17.50     17.22      0.00    409081      4.36      3.11      10.9       1.0
       10yr1day        Basin 1           BASE     18.01     17.22      0.00    410154      3.93      3.14      11.1       1.1
       10yr1day        Basin 1           BASE     18.50     17.23      0.00    410840      3.81      3.16      11.2       1.3
       10yr1day        Basin 1           BASE     19.01     17.23      0.00    411362      3.48      3.17      11.4       1.4
       10yr1day        Basin 1           BASE     19.50     17.23      0.00    411595      3.40      3.18      11.5       1.5
       10yr1day        Basin 1           BASE     20.00     17.23      0.00    411759      3.25      3.18      11.6       1.7
       10yr1day        Basin 1           BASE     20.50     17.23      0.00    411698      2.98      3.18      11.8       1.8
       10yr1day        Basin 1           BASE     21.01     17.23      0.00    411401      2.81      3.17      11.9       1.9
       10yr1day        Basin 1           BASE     21.50     17.23      0.00    411001      2.74      3.16      12.0       2.1
       10yr1day        Basin 1           BASE     22.01     17.23      0.00    410553      2.70      3.15      12.1       2.2
       10yr1day        Basin 1           BASE     22.51     17.22      0.00    410087      2.68      3.14      12.2       2.3
       10yr1day        Basin 1           BASE     23.01     17.22      0.00    409557      2.52      3.12      12.3       2.4
       10yr1day        Basin 1           BASE     23.51     17.22      0.00    408880      2.40      3.10      12.4       2.6
       10yr1day        Basin 1           BASE     24.00     17.21      0.00    408092      2.19      3.08      12.5       2.7
       10yr1day        Basin 1           BASE     24.51     17.21      0.00    406748      1.23      3.05      12.6       2.8
       10yr1day        Basin 1           BASE     25.00     17.20      0.00    404581      0.59      2.99      12.6       2.9
       10yr1day        Basin 1           BASE     25.50     17.19      0.00    401959      0.28      2.92      12.7       3.1
       10yr1day        Basin 1           BASE     26.00     17.18      0.00    399148      0.11      2.85      12.7       3.2
       10yr1day        Basin 1           BASE     26.50     17.16      0.00    396260      0.02      2.77      12.7       3.3
       10yr1day        Basin 1           BASE     27.01     17.15      0.00    393378      0.00      2.70      12.7       3.4
       10yr1day        Basin 1           BASE     27.50     17.14      0.00    390560      0.00      2.62      12.7       3.5
       10yr1day        Basin 1           BASE     28.01     17.13      0.00    387782      0.00      2.55      12.7       3.6
       10yr1day        Basin 1           BASE     28.51     17.11      0.00    385060      0.00      2.49      12.7       3.7
       10yr1day        Basin 1           BASE     29.01     17.10      0.00    382392      0.00      2.42      12.7       3.8
       10yr1day        Basin 1           BASE     29.51     17.09      0.00    379777      0.00      2.35      12.7       3.9
       10yr1day        Basin 1           BASE     30.01     17.08      0.00    377215      0.00      2.29      12.7       4.0
       10yr1day        Basin 1           BASE     30.51     17.07      0.00    374717      0.00      2.23      12.7       4.1
       10yr1day        Basin 1           BASE     31.00     17.06      0.00    372307      0.00      2.17      12.7       4.2
       10yr1day        Basin 1           BASE     31.50     17.05      0.00    369894      0.00      2.12      12.7       4.3
       10yr1day        Basin 1           BASE     32.00     17.04      0.00    367530      0.00      2.06      12.7       4.4
       10yr1day        Basin 1           BASE     32.50     17.03      0.00    365213      0.00      2.01      12.7       4.5
       10yr1day        Basin 1           BASE     33.00     17.02      0.00    362954      0.00      1.95      12.7       4.6
       10yr1day        Basin 1           BASE     33.50     17.01      0.00    360730      0.00      1.90      12.7       4.6
       10yr1day        Basin 1           BASE     34.01     17.00      0.00    358550      0.00      1.85      12.7       4.7
       10yr1day        Basin 1           BASE     34.51     16.99      0.00    357353      0.00      1.81      12.7       4.8
       10yr1day        Basin 1           BASE     35.01     16.98      0.00    356206      0.00      1.76      12.7       4.9
       10yr1day        Basin 1           BASE     35.51     16.97      0.00    355086      0.00      1.71      12.7       4.9
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     Simulation           Node          Group      Time      Stage  Warning   Surface     Total     Total     Total     Total
                                                                      Stage      Area    Inflow   Outflow    Vol In   Vol Out
                                                    hrs        ft        ft       ft2       cfs       cfs        af        af

       10yr1day        Basin 1           BASE     36.01     16.96      0.00    353996      0.00      1.67      12.7       5.0
       10yr1day        Basin 1           BASE     36.51     16.96      0.00    352925      0.00      1.63      12.7       5.1
       10yr1day        Basin 1           BASE     37.00     16.95      0.00    351900      0.00      1.59      12.7       5.1
       10yr1day        Basin 1           BASE     37.50     16.94      0.00    350876      0.00      1.55      12.7       5.2
       10yr1day        Basin 1           BASE     38.00     16.93      0.00    349875      0.00      1.51      12.7       5.3
       10yr1day        Basin 1           BASE     38.50     16.92      0.00    348896      0.00      1.47      12.7       5.3
       10yr1day        Basin 1           BASE     39.00     16.92      0.00    347943      0.00      1.43      12.7       5.4
       10yr1day        Basin 1           BASE     39.50     16.91      0.00    347007      0.00      1.40      12.7       5.5
       10yr1day        Basin 1           BASE     40.01     16.90      0.00    346091      0.00      1.37      12.7       5.5
       10yr1day        Basin 1           BASE     40.51     16.90      0.00    345195      0.00      1.33      12.7       5.6
       10yr1day        Basin 1           BASE     41.01     16.89      0.00    344318      0.00      1.30      12.7       5.6
       10yr1day        Basin 1           BASE     41.51     16.88      0.00    343461      0.00      1.27      12.7       5.7
       10yr1day        Basin 1           BASE     42.01     16.88      0.00    342626      0.00      1.24      12.7       5.7
       10yr1day        Basin 1           BASE     42.51     16.87      0.00    341805      0.00      1.21      12.7       5.8
       10yr1day        Basin 1           BASE     43.00     16.86      0.00    341019      0.00      1.18      12.7       5.8
       10yr1day        Basin 1           BASE     43.50     16.86      0.00    340232      0.00      1.15      12.7       5.9
       10yr1day        Basin 1           BASE     44.00     16.85      0.00    339462      0.00      1.13      12.7       5.9
       10yr1day        Basin 1           BASE     44.50     16.84      0.00    338712      0.00      1.10      12.7       6.0
       10yr1day        Basin 1           BASE     45.00     16.84      0.00    337974      0.00      1.07      12.7       6.0
       10yr1day        Basin 1           BASE     45.50     16.83      0.00    337252      0.00      1.05      12.7       6.1
       10yr1day        Basin 1           BASE     46.01     16.83      0.00    336544      0.00      1.03      12.7       6.1
       10yr1day        Basin 1           BASE     46.51     16.82      0.00    335852      0.00      1.00      12.7       6.1
       10yr1day        Basin 1           BASE     47.01     16.82      0.00    335173      0.00      0.98      12.7       6.2
       10yr1day        Basin 1           BASE     47.51     16.81      0.00    334512      0.00      0.96      12.7       6.2
       10yr1day        Basin 1           BASE     48.01     16.81      0.00    333862      0.00      0.94      12.7       6.3
       10yr1day        Basin 1           BASE     48.51     16.80      0.00    333224      0.00      0.92      12.7       6.3
       10yr1day        Basin 1           BASE     49.00     16.80      0.00    332613      0.00      0.90      12.7       6.3
       10yr1day        Basin 1           BASE     49.50     16.79      0.00    332001      0.00      0.88      12.7       6.4
       10yr1day        Basin 1           BASE     50.00     16.79      0.00    331401      0.00      0.86      12.7       6.4
       10yr1day        Basin 1           BASE     50.50     16.78      0.00    330816      0.00      0.84      12.7       6.4
       10yr1day        Basin 1           BASE     51.00     16.78      0.00    330240      0.00      0.82      12.7       6.5
       10yr1day        Basin 1           BASE     51.50     16.77      0.00    329676      0.00      0.80      12.7       6.5
       10yr1day        Basin 1           BASE     52.01     16.77      0.00    329122      0.00      0.79      12.7       6.5
       10yr1day        Basin 1           BASE     52.51     16.76      0.00    328580      0.00      0.77      12.7       6.6
       10yr1day        Basin 1           BASE     53.01     16.76      0.00    328048      0.00      0.75      12.7       6.6
       10yr1day        Basin 1           BASE     53.51     16.76      0.00    327529      0.00      0.74      12.7       6.6
       10yr1day        Basin 1           BASE     54.01     16.75      0.00    327018      0.00      0.72      12.7       6.7
       10yr1day        Basin 1           BASE     54.51     16.75      0.00    326517      0.00      0.71      12.7       6.7
       10yr1day        Basin 1           BASE     55.00     16.74      0.00    326035      0.00      0.69      12.7       6.7
       10yr1day        Basin 1           BASE     55.50     16.74      0.00    325553      0.00      0.68      12.7       6.8
       10yr1day        Basin 1           BASE     56.00     16.74      0.00    325082      0.00      0.66      12.7       6.8
       10yr1day        Basin 1           BASE     56.50     16.73      0.00    324618      0.00      0.65      12.7       6.8
       10yr1day        Basin 1           BASE     57.00     16.73      0.00    324162      0.00      0.64      12.7       6.8
       10yr1day        Basin 1           BASE     57.50     16.73      0.00    323715      0.00      0.62      12.7       6.9
       10yr1day        Basin 1           BASE     58.01     16.72      0.00    323277      0.00      0.61      12.7       6.9
       10yr1day        Basin 1           BASE     58.51     16.72      0.00    322847      0.00      0.60      12.7       6.9
       10yr1day        Basin 1           BASE     59.01     16.72      0.00    322427      0.00      0.59      12.7       6.9
       10yr1day        Basin 1           BASE     59.51     16.71      0.00    322012      0.00      0.58      12.7       7.0
       10yr1day        Basin 1           BASE     60.01     16.71      0.00    321605      0.00      0.56      12.7       7.0
       10yr1day        Basin 1           BASE     60.83     16.70      0.00    320951      0.00      0.55      12.7       7.0
       10yr1day        Basin 1           BASE     61.67     16.70      0.00    320306      0.00      0.53      12.7       7.1
       10yr1day        Basin 1           BASE     62.50     16.69      0.00    319690      0.00      0.51      12.7       7.1
       10yr1day        Basin 1           BASE     63.34     16.69      0.00    319082      0.00      0.50      12.7       7.1
       10yr1day        Basin 1           BASE     64.17     16.69      0.00    318503      0.00      0.48      12.7       7.2
       10yr1day        Basin 1           BASE     65.01     16.68      0.00    317932      0.00      0.47      12.7       7.2
       10yr1day        Basin 1           BASE     65.83     16.68      0.00    317384      0.00      0.45      12.7       7.2
       10yr1day        Basin 1           BASE     66.67     16.67      0.00    316846      0.00      0.44      12.7       7.3
       10yr1day        Basin 1           BASE     67.51     16.67      0.00    316322      0.00      0.42      12.7       7.3
       10yr1day        Basin 1           BASE     68.34     16.66      0.00    315821      0.00      0.41      12.7       7.3
       10yr1day        Basin 1           BASE     69.18     16.66      0.00    315328      0.00      0.40      12.7       7.3
       10yr1day        Basin 1           BASE     70.01     16.66      0.00    314853      0.00      0.39      12.7       7.4
       10yr1day        Basin 1           BASE     70.84     16.65      0.00    314387      0.00      0.38      12.7       7.4
       10yr1day        Basin 1           BASE     71.67     16.65      0.00    313939      0.00      0.37      12.7       7.4
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     Simulation           Node          Group      Time      Stage  Warning   Surface     Total     Total     Total     Total
                                                                      Stage      Area    Inflow   Outflow    Vol In   Vol Out
                                                    hrs        ft        ft       ft2       cfs       cfs        af        af

       10yr1day        Basin 1           BASE     72.51     16.65      0.00    313497      0.00      0.36      12.7       7.4
       10yr1day        Basin 1           BASE     73.34     16.64      0.00    313074      0.00      0.35      12.7       7.5
       10yr1day        Basin 1           BASE     74.18     16.64      0.00    312655      0.00      0.34      12.7       7.5
       10yr1day        Basin 1           BASE     75.00     16.64      0.00    312254      0.00      0.33      12.7       7.5
       10yr1day        Basin 1           BASE     75.84     16.63      0.00    311859      0.00      0.32      12.7       7.5
       10yr1day        Basin 1           BASE     76.67     16.63      0.00    311478      0.00      0.31      12.7       7.6
       10yr1day        Basin 1           BASE     77.51     16.63      0.00    311103      0.00      0.30      12.7       7.6
       10yr1day        Basin 1           BASE     78.33     16.62      0.00    310743      0.00      0.29      12.7       7.6
       10yr1day        Basin 1           BASE     79.17     16.62      0.00    310386      0.00      0.28      12.7       7.6
       10yr1day        Basin 1           BASE     80.00     16.62      0.00    310044      0.00      0.28      12.7       7.6
       10yr1day        Basin 1           BASE     80.84     16.62      0.00    309705      0.00      0.27      12.7       7.7
       10yr1day        Basin 1           BASE     81.67     16.61      0.00    309380      0.00      0.26      12.7       7.7
       10yr1day        Basin 1           BASE     82.50     16.61      0.00    309059      0.00      0.26      12.7       7.7
       10yr1day        Basin 1           BASE     83.33     16.61      0.00    308749      0.00      0.25      12.7       7.7
       10yr1day        Basin 1           BASE     84.17     16.61      0.00    308444      0.00      0.24      12.7       7.7
       10yr1day        Basin 1           BASE     85.01     16.60      0.00    308147      0.00      0.24      12.7       7.7
       10yr1day        Basin 1           BASE     85.84     16.60      0.00    307859      0.00      0.23      12.7       7.8
       10yr1day        Basin 1           BASE     86.67     16.60      0.00    307576      0.00      0.22      12.7       7.8
       10yr1day        Basin 1           BASE     87.50     16.60      0.00    307302      0.00      0.22      12.7       7.8
       10yr1day        Basin 1           BASE     88.34     16.60      0.00    307032      0.00      0.21      12.7       7.8
       10yr1day        Basin 1           BASE     89.17     16.59      0.00    306772      0.00      0.21      12.7       7.8
       10yr1day        Basin 1           BASE     90.01     16.59      0.00    306514      0.00      0.20      12.7       7.8
       10yr1day        Basin 1           BASE     90.83     16.59      0.00    306266      0.00      0.20      12.7       7.9
       10yr1day        Basin 1           BASE     91.67     16.59      0.00    306021      0.00      0.19      12.7       7.9
       10yr1day        Basin 1           BASE     92.50     16.59      0.00    305784      0.00      0.19      12.7       7.9
       10yr1day        Basin 1           BASE     93.34     16.58      0.00    305550      0.00      0.18      12.7       7.9
       10yr1day        Basin 1           BASE     94.17     16.58      0.00    305323      0.00      0.18      12.7       7.9
       10yr1day        Basin 1           BASE     95.01     16.58      0.00    305099      0.00      0.18      12.7       7.9
       10yr1day        Basin 1           BASE     95.84     16.58      0.00    304881      0.00      0.17      12.7       7.9
       10yr1day        Basin 1           BASE     96.67     16.58      0.00    304669      0.00      0.17      12.7       7.9
       10yr1day        Basin 1           BASE     97.51     16.58      0.00    304460      0.00      0.16      12.7       8.0
       10yr1day        Basin 1           BASE     98.34     16.57      0.00    304259      0.00      0.16      12.7       8.0
       10yr1day        Basin 1           BASE     99.18     16.57      0.00    304058      0.00      0.16      12.7       8.0
       10yr1day        Basin 1           BASE    100.00     16.57      0.00    303865      0.00      0.15      12.7       8.0
       10yr1day        Basin 1           BASE    100.84     16.57      0.00    303674      0.00      0.15      12.7       8.0
       10yr1day        Basin 1           BASE    101.67     16.57      0.00    303489      0.00      0.15      12.7       8.0
       10yr1day        Basin 1           BASE    102.51     16.57      0.00    303306      0.00      0.14      12.7       8.0
       10yr1day        Basin 1           BASE    103.34     16.56      0.00    303128      0.00      0.14      12.7       8.0
       10yr1day        Basin 1           BASE    104.17     16.56      0.00    302953      0.00      0.14      12.7       8.0
       10yr1day        Basin 1           BASE    105.00     16.56      0.00    302783      0.00      0.13      12.7       8.0
       10yr1day        Basin 1           BASE    105.84     16.56      0.00    302615      0.00      0.13      12.7       8.1
       10yr1day        Basin 1           BASE    106.67     16.56      0.00    302452      0.00      0.13      12.7       8.1
       10yr1day        Basin 1           BASE    107.51     16.56      0.00    302290      0.00      0.13      12.7       8.1
       10yr1day        Basin 1           BASE    108.33     16.56      0.00    302135      0.00      0.12      12.7       8.1
       10yr1day        Basin 1           BASE    109.17     16.56      0.00    301980      0.00      0.12      12.7       8.1
       10yr1day        Basin 1           BASE    110.00     16.55      0.00    301830      0.00      0.12      12.7       8.1
       10yr1day        Basin 1           BASE    110.84     16.55      0.00    301681      0.00      0.12      12.7       8.1
       10yr1day        Basin 1           BASE    111.68     16.55      0.00    301535      0.00      0.11      12.7       8.1
       10yr1day        Basin 1           BASE    112.50     16.55      0.00    301394      0.00      0.11      12.7       8.1
       10yr1day        Basin 1           BASE    113.34     16.55      0.00    301254      0.00      0.11      12.7       8.1
       10yr1day        Basin 1           BASE    114.17     16.55      0.00    301119      0.00      0.11      12.7       8.1
       10yr1day        Basin 1           BASE    115.01     16.55      0.00    300984      0.00      0.10      12.7       8.1
       10yr1day        Basin 1           BASE    115.83     16.55      0.00    300854      0.00      0.10      12.7       8.1
       10yr1day        Basin 1           BASE    116.67     16.55      0.00    300724      0.00      0.10      12.7       8.2
       10yr1day        Basin 1           BASE    117.50     16.54      0.00    300599      0.00      0.10      12.7       8.2
       10yr1day        Basin 1           BASE    118.34     16.54      0.00    300474      0.00      0.10      12.7       8.2
       10yr1day        Basin 1           BASE    119.17     16.54      0.00    300354      0.00      0.09      12.7       8.2
       10yr1day        Basin 1           BASE    120.01     16.54      0.00    300234      0.00      0.09      12.7       8.2
       10yr1day        Basin 1           BASE    120.83     16.54      0.00    300118      0.00      0.09      12.7       8.2
       10yr1day        Basin 1           BASE    121.67     16.54      0.00    300002      0.00      0.09      12.7       8.2
       10yr1day        Basin 1           BASE    122.51     16.54      0.00    299889      0.00      0.09      12.7       8.2
       10yr1day        Basin 1           BASE    123.34     16.54      0.00    299779      0.00      0.09      12.7       8.2
       10yr1day        Basin 1           BASE    124.18     16.54      0.00    299670      0.00      0.08      12.7       8.2
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                                                                      Stage      Area    Inflow   Outflow    Vol In   Vol Out
                                                    hrs        ft        ft       ft2       cfs       cfs        af        af

       10yr1day        Basin 1           BASE    125.01     16.54      0.00    299564      0.00      0.08      12.7       8.2
       10yr1day        Basin 1           BASE    125.84     16.54      0.00    299459      0.00      0.08      12.7       8.2
       10yr1day        Basin 1           BASE    126.67     16.54      0.00    299357      0.00      0.08      12.7       8.2
       10yr1day        Basin 1           BASE    127.51     16.53      0.00    299255      0.00      0.08      12.7       8.2
       10yr1day        Basin 1           BASE    128.34     16.53      0.00    299157      0.00      0.08      12.7       8.2
       10yr1day        Basin 1           BASE    129.17     16.53      0.00    299059      0.00      0.08      12.7       8.2
       10yr1day        Basin 1           BASE    130.00     16.53      0.00    298964      0.00      0.07      12.7       8.3
       10yr1day        Basin 1           BASE    130.84     16.53      0.00    298870      0.00      0.07      12.7       8.3
       10yr1day        Basin 1           BASE    131.67     16.53      0.00    298778      0.00      0.07      12.7       8.3
       10yr1day        Basin 1           BASE    132.51     16.53      0.00    298687      0.00      0.07      12.7       8.3
       10yr1day        Basin 1           BASE    133.33     16.53      0.00    298598      0.00      0.07      12.7       8.3
       10yr1day        Basin 1           BASE    134.17     16.53      0.00    298510      0.00      0.07      12.7       8.3
       10yr1day        Basin 1           BASE    135.00     16.53      0.00    298425      0.00      0.07      12.7       8.3
       10yr1day        Basin 1           BASE    135.84     16.53      0.00    298340      0.00      0.07      12.7       8.3
       10yr1day        Basin 1           BASE    136.67     16.53      0.00    298257      0.00      0.06      12.7       8.3
       10yr1day        Basin 1           BASE    137.50     16.53      0.00    298175      0.00      0.06      12.7       8.3
       10yr1day        Basin 1           BASE    138.33     16.53      0.00    298094      0.00      0.06      12.7       8.3
       10yr1day        Basin 1           BASE    139.17     16.52      0.00    298015      0.00      0.06      12.7       8.3
       10yr1day        Basin 1           BASE    140.01     16.52      0.00    297937      0.00      0.06      12.7       8.3
       10yr1day        Basin 1           BASE    140.84     16.52      0.00    297861      0.00      0.06      12.7       8.3
       10yr1day        Basin 1           BASE    141.67     16.52      0.00    297785      0.00      0.06      12.7       8.3
       10yr1day        Basin 1           BASE    142.50     16.52      0.00    297711      0.00      0.06      12.7       8.3
       10yr1day        Basin 1           BASE    143.34     16.52      0.00    297638      0.00      0.06      12.7       8.3
       10yr1day        Basin 1           BASE    144.00     16.52      0.00    297582      0.00      0.06      12.7       8.3

       10yr1day        Basin 2           BASE      0.00     15.69     19.00     34841      0.00      0.00       0.0       0.0
       10yr1day        Basin 2           BASE      0.26     15.69     19.00     34841      0.00      0.00       0.0       0.0
       10yr1day        Basin 2           BASE      0.50     15.69     19.00     34841      0.00      0.00       0.0       0.0
       10yr1day        Basin 2           BASE      0.77     15.69     19.00     34841      0.00      0.00       0.0       0.0
       10yr1day        Basin 2           BASE      1.02     15.69     19.00     34841      0.00      0.00       0.0       0.0
       10yr1day        Basin 2           BASE      1.27     15.69     19.00     34844      0.03      0.00       0.0       0.0
       10yr1day        Basin 2           BASE      1.52     15.69     19.00     34924      0.18      0.00       0.0       0.0
       10yr1day        Basin 2           BASE      1.77     15.70     19.00     35086      0.25      0.00       0.0       0.0
       10yr1day        Basin 2           BASE      2.02     15.71     19.00     35285      0.29      0.00       0.0       0.0
       10yr1day        Basin 2           BASE      2.27     15.71     19.00     35509      0.32      0.00       0.0       0.0
       10yr1day        Basin 2           BASE      2.52     15.72     19.00     35748      0.33      0.00       0.0       0.0
       10yr1day        Basin 2           BASE      2.77     15.73     19.00     35993      0.34      0.00       0.0       0.0
       10yr1day        Basin 2           BASE      3.02     15.74     19.00     36238      0.34      0.00       0.0       0.0
       10yr1day        Basin 2           BASE      3.27     15.75     19.00     36486      0.35      0.00       0.0       0.0
       10yr1day        Basin 2           BASE      3.52     15.76     19.00     36741      0.36      0.00       0.1       0.0
       10yr1day        Basin 2           BASE      3.77     15.76     19.00     37000      0.37      0.00       0.1       0.0
       10yr1day        Basin 2           BASE      4.02     15.77     19.00     37259      0.37      0.00       0.1       0.0
       10yr1day        Basin 2           BASE      4.27     15.78     19.00     37523      0.39      0.00       0.1       0.0
       10yr1day        Basin 2           BASE      4.52     15.79     19.00     37800      0.40      0.00       0.1       0.0
       10yr1day        Basin 2           BASE      4.77     15.80     19.00     38081      0.41      0.00       0.1       0.0
       10yr1day        Basin 2           BASE      5.02     15.81     19.00     38363      0.41      0.00       0.1       0.0
       10yr1day        Basin 2           BASE      5.27     15.82     19.00     38648      0.43      0.00       0.1       0.0
       10yr1day        Basin 2           BASE      5.52     15.83     19.00     38939      0.43      0.00       0.1       0.0
       10yr1day        Basin 2           BASE      5.75     15.84     19.00     39212      0.44      0.00       0.1       0.0
       10yr1day        Basin 2           BASE      6.00     15.85     19.00     39508      0.45      0.00       0.1       0.0
       10yr1day        Basin 2           BASE      6.25     15.86     19.00     39818      0.50      0.00       0.1       0.0
       10yr1day        Basin 2           BASE      6.50     15.87     19.00     40157      0.54      0.00       0.2       0.0
       10yr1day        Basin 2           BASE      6.75     15.89     19.00     40516      0.57      0.00       0.2       0.0
       10yr1day        Basin 2           BASE      7.00     15.90     19.00     40892      0.59      0.00       0.2       0.0
       10yr1day        Basin 2           BASE      7.25     15.91     19.00     41289      0.66      0.00       0.2       0.0
       10yr1day        Basin 2           BASE      7.50     15.93     19.00     41723      0.71      0.00       0.2       0.0
       10yr1day        Basin 2           BASE      7.75     15.94     19.00     42170      0.74      0.00       0.2       0.0
       10yr1day        Basin 2           BASE      8.01     15.96     19.00     42644      0.77      0.00       0.2       0.0
       10yr1day        Basin 2           BASE      8.25     15.98     19.00     43127      0.85      0.00       0.3       0.0
       10yr1day        Basin 2           BASE      8.34     15.98     19.00     43322      0.88      0.00       0.3       0.0
       10yr1day        Basin 2           BASE      8.43     15.99     19.00     43502      0.90      0.00       0.3       0.0
       10yr1day        Basin 2           BASE      8.51     15.99     19.00     43677      0.92      0.00       0.3       0.0
       10yr1day        Basin 2           BASE      8.59     16.00     19.00     43861      0.95      0.00       0.3       0.0
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       10yr1day        Basin 2           BASE      8.67     16.01     19.00     44022      0.99      0.00       0.3       0.0
       10yr1day        Basin 2           BASE      8.75     16.01     19.00     44196      1.03      0.00       0.3       0.0
       10yr1day        Basin 2           BASE      8.83     16.02     19.00     44368      1.06      0.00       0.3       0.0
       10yr1day        Basin 2           BASE      8.92     16.03     19.00     44551      1.08      0.00       0.3       0.0
       10yr1day        Basin 2           BASE      9.01     16.04     19.00     44761      1.11      0.00       0.3       0.0
       10yr1day        Basin 2           BASE      9.09     16.04     19.00     44952      1.14      0.00       0.3       0.0
       10yr1day        Basin 2           BASE      9.17     16.05     19.00     45139      1.17      0.00       0.3       0.0
       10yr1day        Basin 2           BASE      9.26     16.06     19.00     45339      1.20      0.00       0.3       0.0
       10yr1day        Basin 2           BASE      9.34     16.07     19.00     45534      1.22      0.00       0.3       0.0
       10yr1day        Basin 2           BASE      9.42     16.07     19.00     45740      1.24      0.00       0.4       0.0
       10yr1day        Basin 2           BASE      9.50     16.08     19.00     45940      1.26      0.00       0.4       0.0
       10yr1day        Basin 2           BASE      9.58     16.09     19.00     46152      1.30      0.00       0.4       0.0
       10yr1day        Basin 2           BASE      9.68     16.10     19.00     46397      1.36      0.00       0.4       0.0
       10yr1day        Basin 2           BASE      9.76     16.11     19.00     46625      1.42      0.00       0.4       0.0
       10yr1day        Basin 2           BASE      9.84     16.12     19.00     46851      1.46      0.00       0.4       0.0
       10yr1day        Basin 2           BASE      9.92     16.13     19.00     47091      1.50      0.00       0.4       0.0
       10yr1day        Basin 2           BASE     10.00     16.14     19.00     47326      1.53      0.00       0.4       0.0
       10yr1day        Basin 2           BASE     10.09     16.15     19.00     47576      1.59      0.00       0.4       0.0
       10yr1day        Basin 2           BASE     10.17     16.16     19.00     47827      1.68      0.00       0.4       0.0
       10yr1day        Basin 2           BASE     10.25     16.17     19.00     48102      1.78      0.00       0.5       0.0
       10yr1day        Basin 2           BASE     10.34     16.18     19.00     48425      1.87      0.00       0.5       0.0
       10yr1day        Basin 2           BASE     10.43     16.19     19.00     48723      1.93      0.00       0.5       0.0
       10yr1day        Basin 2           BASE     10.51     16.20     19.00     49016      1.98      0.00       0.5       0.0
       10yr1day        Basin 2           BASE     10.59     16.22     19.00     49330      2.07      0.00       0.5       0.0
       10yr1day        Basin 2           BASE     10.67     16.23     19.00     49647      2.21      0.00       0.5       0.0
       10yr1day        Basin 2           BASE     10.75     16.24     19.00     49997      2.36      0.00       0.5       0.0
       10yr1day        Basin 2           BASE     10.83     16.26     19.00     50349      2.47      0.00       0.6       0.0
       10yr1day        Basin 2           BASE     10.92     16.27     19.00     50729      2.57      0.00       0.6       0.0
       10yr1day        Basin 2           BASE     11.01     16.29     19.00     51183      2.66      0.00       0.6       0.0
       10yr1day        Basin 2           BASE     11.09     16.30     19.00     51567      2.73      0.00       0.6       0.0
       10yr1day        Basin 2           BASE     11.17     16.32     19.00     51960      2.82      0.00       0.6       0.0
       10yr1day        Basin 2           BASE     11.25     16.34     19.00     52362      2.92      0.00       0.7       0.0
       10yr1day        Basin 2           BASE     11.33     16.35     19.00     52785      3.16      0.00       0.7       0.0
       10yr1day        Basin 2           BASE     11.43     16.37     19.00     53349      3.84      0.00       0.7       0.0
       10yr1day        Basin 2           BASE     11.51     16.40     19.00     53914      4.50      0.00       0.7       0.0
       10yr1day        Basin 2           BASE     11.59     16.42     19.00     54588      5.87      0.00       0.8       0.0
       10yr1day        Basin 2           BASE     11.67     16.46     19.00     55622      9.09      0.00       0.8       0.0
       10yr1day        Basin 2           BASE     11.75     16.52     19.00     57077     12.42      0.00       0.9       0.0
       10yr1day        Basin 2           BASE     11.84     16.60     19.00     58992     16.14      0.00       1.0       0.0
       10yr1day        Basin 2           BASE     11.92     16.69     19.00     61264     20.99      0.00       1.1       0.0
       10yr1day        Basin 2           BASE     12.00     16.80     19.00     64158     25.85      0.00       1.3       0.0
       10yr1day        Basin 2           BASE     12.50     17.36     19.00     94317     17.28      0.42       2.2       0.0
       10yr1day        Basin 2           BASE     13.00     17.56     19.00    108433      7.94      1.21       2.7       0.0
       10yr1day        Basin 2           BASE     13.51     17.63     19.00    113173      4.00      1.53       2.9       0.1
       10yr1day        Basin 2           BASE     14.01     17.65     19.00    115107      2.92      1.67       3.1       0.2
       10yr1day        Basin 2           BASE     14.50     17.67     19.00    116128      2.45      1.74       3.2       0.2
       10yr1day        Basin 2           BASE     15.01     17.68     19.00    116656      2.07      1.78       3.3       0.3
       10yr1day        Basin 2           BASE     15.50     17.68     19.00    116851      1.89      1.79       3.4       0.4
       10yr1day        Basin 2           BASE     16.01     17.68     19.00    116823      1.67      1.79       3.4       0.5
       10yr1day        Basin 2           BASE     16.50     17.68     19.00    116612      1.52      1.77       3.5       0.5
       10yr1day        Basin 2           BASE     17.01     17.67     19.00    116269      1.39      1.75       3.6       0.6
       10yr1day        Basin 2           BASE     17.50     17.66     19.00    115881      1.36      1.72       3.6       0.7
       10yr1day        Basin 2           BASE     18.01     17.66     19.00    115393      1.18      1.69       3.7       0.7
       10yr1day        Basin 2           BASE     18.50     17.65     19.00    114882      1.21      1.65       3.7       0.8
       10yr1day        Basin 2           BASE     19.01     17.64     19.00    114320      1.05      1.61       3.8       0.9
       10yr1day        Basin 2           BASE     19.50     17.63     19.00    113755      1.09      1.57       3.8       0.9
       10yr1day        Basin 2           BASE     20.00     17.63     19.00    113202      1.02      1.53       3.9       1.0
       10yr1day        Basin 2           BASE     20.50     17.62     19.00    112586      0.91      1.49       3.9       1.1
       10yr1day        Basin 2           BASE     21.01     17.61     19.00    111937      0.88      1.44       3.9       1.1
       10yr1day        Basin 2           BASE     21.50     17.60     19.00    111317      0.87      1.40       4.0       1.2
       10yr1day        Basin 2           BASE     22.01     17.59     19.00    110736      0.87      1.36       4.0       1.2
       10yr1day        Basin 2           BASE     22.51     17.58     19.00    110195      0.87      1.32       4.0       1.3
       10yr1day        Basin 2           BASE     23.01     17.58     19.00    109639      0.78      1.29       4.1       1.4
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       10yr1day        Basin 2           BASE     23.51     17.57     19.00    109057      0.75      1.25       4.1       1.4
       10yr1day        Basin 2           BASE     24.00     17.56     19.00    108455      0.66      1.21       4.1       1.5
       10yr1day        Basin 2           BASE     24.51     17.55     19.00    107524      0.18      1.15       4.2       1.5
       10yr1day        Basin 2           BASE     25.00     17.53     19.00    106342      0.03      1.07       4.2       1.6
       10yr1day        Basin 2           BASE     25.50     17.51     19.00    105113      0.00      1.00       4.2       1.6
       10yr1day        Basin 2           BASE     26.00     17.49     19.00    103946      0.00      0.93       4.2       1.6
       10yr1day        Basin 2           BASE     26.50     17.48     19.00    102848      0.00      0.86       4.2       1.7
       10yr1day        Basin 2           BASE     27.01     17.46     19.00    101816      0.00      0.81       4.2       1.7
       10yr1day        Basin 2           BASE     27.50     17.45     19.00    100849      0.00      0.75       4.2       1.7
       10yr1day        Basin 2           BASE     28.01     17.44     19.00     99933      0.00      0.70       4.2       1.8
       10yr1day        Basin 2           BASE     28.51     17.43     19.00     99071      0.00      0.66       4.2       1.8
       10yr1day        Basin 2           BASE     29.01     17.41     19.00     98258      0.00      0.61       4.2       1.8
       10yr1day        Basin 2           BASE     29.51     17.40     19.00     97491      0.00      0.57       4.2       1.9
       10yr1day        Basin 2           BASE     30.01     17.39     19.00     96768      0.00      0.54       4.2       1.9
       10yr1day        Basin 2           BASE     30.51     17.38     19.00     96088      0.00      0.50       4.2       1.9
       10yr1day        Basin 2           BASE     31.00     17.37     19.00     95456      0.00      0.47       4.2       1.9
       10yr1day        Basin 2           BASE     31.50     17.36     19.00     94845      0.00      0.44       4.2       1.9
       10yr1day        Basin 2           BASE     32.00     17.36     19.00     94268      0.00      0.42       4.2       2.0
       10yr1day        Basin 2           BASE     32.50     17.35     19.00     93721      0.00      0.39       4.2       2.0
       10yr1day        Basin 2           BASE     33.00     17.34     19.00     93206      0.00      0.37       4.2       2.0
       10yr1day        Basin 2           BASE     33.50     17.33     19.00     92715      0.00      0.35       4.2       2.0
       10yr1day        Basin 2           BASE     34.01     17.33     19.00     92250      0.00      0.33       4.2       2.0
       10yr1day        Basin 2           BASE     34.51     17.32     19.00     91809      0.00      0.31       4.2       2.0
       10yr1day        Basin 2           BASE     35.01     17.32     19.00     91390      0.00      0.29       4.2       2.0
       10yr1day        Basin 2           BASE     35.51     17.31     19.00     90993      0.00      0.28       4.2       2.1
       10yr1day        Basin 2           BASE     36.01     17.30     19.00     90617      0.00      0.26       4.2       2.1
       10yr1day        Basin 2           BASE     36.51     17.30     19.00     90257      0.00      0.25       4.2       2.1
       10yr1day        Basin 2           BASE     37.00     17.29     19.00     89923      0.00      0.24       4.2       2.1
       10yr1day        Basin 2           BASE     37.50     17.29     19.00     89597      0.00      0.22       4.2       2.1
       10yr1day        Basin 2           BASE     38.00     17.29     19.00     89287      0.00      0.21       4.2       2.1
       10yr1day        Basin 2           BASE     38.50     17.28     19.00     88991      0.00      0.20       4.2       2.1
       10yr1day        Basin 2           BASE     39.00     17.28     19.00     88711      0.00      0.19       4.2       2.1
       10yr1day        Basin 2           BASE     39.50     17.27     19.00     88442      0.00      0.18       4.2       2.1
       10yr1day        Basin 2           BASE     40.01     17.27     19.00     88185      0.00      0.17       4.2       2.1
       10yr1day        Basin 2           BASE     40.51     17.27     19.00     87940      0.00      0.17       4.2       2.1
       10yr1day        Basin 2           BASE     41.01     17.26     19.00     87705      0.00      0.16       4.2       2.1
       10yr1day        Basin 2           BASE     41.51     17.26     19.00     87481      0.00      0.15       4.2       2.2
       10yr1day        Basin 2           BASE     42.01     17.26     19.00     87268      0.00      0.14       4.2       2.2
       10yr1day        Basin 2           BASE     42.51     17.25     19.00     87063      0.00      0.14       4.2       2.2
       10yr1day        Basin 2           BASE     43.00     17.25     19.00     86871      0.00      0.13       4.2       2.2
       10yr1day        Basin 2           BASE     43.50     17.25     19.00     86682      0.00      0.13       4.2       2.2
       10yr1day        Basin 2           BASE     44.00     17.25     19.00     86502      0.00      0.12       4.2       2.2
       10yr1day        Basin 2           BASE     44.50     17.24     19.00     86330      0.00      0.12       4.2       2.2
       10yr1day        Basin 2           BASE     45.00     17.24     19.00     86164      0.00      0.11       4.2       2.2
       10yr1day        Basin 2           BASE     45.50     17.24     19.00     86004      0.00      0.11       4.2       2.2
       10yr1day        Basin 2           BASE     46.01     17.24     19.00     85851      0.00      0.10       4.2       2.2
       10yr1day        Basin 2           BASE     46.51     17.23     19.00     85704      0.00      0.10       4.2       2.2
       10yr1day        Basin 2           BASE     47.01     17.23     19.00     85563      0.00      0.09       4.2       2.2
       10yr1day        Basin 2           BASE     47.51     17.23     19.00     85428      0.00      0.09       4.2       2.2
       10yr1day        Basin 2           BASE     48.01     17.23     19.00     85297      0.00      0.09       4.2       2.2
       10yr1day        Basin 2           BASE     48.51     17.23     19.00     85171      0.00      0.08       4.2       2.2
       10yr1day        Basin 2           BASE     49.00     17.23     19.00     85053      0.00      0.08       4.2       2.2
       10yr1day        Basin 2           BASE     49.50     17.22     19.00     84936      0.00      0.08       4.2       2.2
       10yr1day        Basin 2           BASE     50.00     17.22     19.00     84824      0.00      0.07       4.2       2.2
       10yr1day        Basin 2           BASE     50.50     17.22     19.00     84716      0.00      0.07       4.2       2.2
       10yr1day        Basin 2           BASE     51.00     17.22     19.00     84611      0.00      0.07       4.2       2.2
       10yr1day        Basin 2           BASE     51.50     17.22     19.00     84511      0.00      0.07       4.2       2.2
       10yr1day        Basin 2           BASE     52.01     17.22     19.00     84413      0.00      0.06       4.2       2.2
       10yr1day        Basin 2           BASE     52.51     17.21     19.00     84319      0.00      0.06       4.2       2.2
       10yr1day        Basin 2           BASE     53.01     17.21     19.00     84229      0.00      0.06       4.2       2.2
       10yr1day        Basin 2           BASE     53.51     17.21     19.00     84142      0.00      0.06       4.2       2.2
       10yr1day        Basin 2           BASE     54.01     17.21     19.00     84057      0.00      0.06       4.2       2.3
       10yr1day        Basin 2           BASE     54.51     17.21     19.00     83975      0.00      0.05       4.2       2.3
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       10yr1day        Basin 2           BASE     55.00     17.21     19.00     83898      0.00      0.05       4.2       2.3
       10yr1day        Basin 2           BASE     55.50     17.21     19.00     83821      0.00      0.05       4.2       2.3
       10yr1day        Basin 2           BASE     56.00     17.21     19.00     83747      0.00      0.05       4.2       2.3
       10yr1day        Basin 2           BASE     56.50     17.21     19.00     83676      0.00      0.05       4.2       2.3
       10yr1day        Basin 2           BASE     57.00     17.20     19.00     83606      0.00      0.05       4.2       2.3
       10yr1day        Basin 2           BASE     57.50     17.20     19.00     83539      0.00      0.04       4.2       2.3
       10yr1day        Basin 2           BASE     58.01     17.20     19.00     83474      0.00      0.04       4.2       2.3
       10yr1day        Basin 2           BASE     58.51     17.20     19.00     83411      0.00      0.04       4.2       2.3
       10yr1day        Basin 2           BASE     59.01     17.20     19.00     83350      0.00      0.04       4.2       2.3
       10yr1day        Basin 2           BASE     59.51     17.20     19.00     83290      0.00      0.04       4.2       2.3
       10yr1day        Basin 2           BASE     60.01     17.20     19.00     83233      0.00      0.04       4.2       2.3
       10yr1day        Basin 2           BASE     60.83     17.20     19.00     83141      0.00      0.04       4.2       2.3
       10yr1day        Basin 2           BASE     61.67     17.20     19.00     83053      0.00      0.03       4.2       2.3
       10yr1day        Basin 2           BASE     62.50     17.20     19.00     82970      0.00      0.03       4.2       2.3
       10yr1day        Basin 2           BASE     63.34     17.19     19.00     82890      0.00      0.03       4.2       2.3
       10yr1day        Basin 2           BASE     64.17     17.19     19.00     82815      0.00      0.03       4.2       2.3
       10yr1day        Basin 2           BASE     65.01     17.19     19.00     82743      0.00      0.03       4.2       2.3
       10yr1day        Basin 2           BASE     65.83     17.19     19.00     82674      0.00      0.03       4.2       2.3
       10yr1day        Basin 2           BASE     66.67     17.19     19.00     82607      0.00      0.03       4.2       2.3
       10yr1day        Basin 2           BASE     67.51     17.19     19.00     82544      0.00      0.02       4.2       2.3
       10yr1day        Basin 2           BASE     68.34     17.19     19.00     82484      0.00      0.02       4.2       2.3
       10yr1day        Basin 2           BASE     69.18     17.19     19.00     82426      0.00      0.02       4.2       2.3
       10yr1day        Basin 2           BASE     70.01     17.19     19.00     82371      0.00      0.02       4.2       2.3
       10yr1day        Basin 2           BASE     70.84     17.19     19.00     82317      0.00      0.02       4.2       2.3
       10yr1day        Basin 2           BASE     71.67     17.19     19.00     82267      0.00      0.02       4.2       2.3
       10yr1day        Basin 2           BASE     72.51     17.18     19.00     82218      0.00      0.02       4.2       2.3
       10yr1day        Basin 2           BASE     73.34     17.18     19.00     82171      0.00      0.02       4.2       2.3
       10yr1day        Basin 2           BASE     74.18     17.18     19.00     82126      0.00      0.02       4.2       2.3
       10yr1day        Basin 2           BASE     75.00     17.18     19.00     82083      0.00      0.02       4.2       2.3
       10yr1day        Basin 2           BASE     75.84     17.18     19.00     82041      0.00      0.02       4.2       2.3
       10yr1day        Basin 2           BASE     76.67     17.18     19.00     82001      0.00      0.02       4.2       2.3
       10yr1day        Basin 2           BASE     77.51     17.18     19.00     81962      0.00      0.01       4.2       2.3
       10yr1day        Basin 2           BASE     78.33     17.18     19.00     81926      0.00      0.01       4.2       2.3
       10yr1day        Basin 2           BASE     79.17     17.18     19.00     81889      0.00      0.01       4.2       2.3
       10yr1day        Basin 2           BASE     80.00     17.18     19.00     81855      0.00      0.01       4.2       2.3
       10yr1day        Basin 2           BASE     80.84     17.18     19.00     81822      0.00      0.01       4.2       2.3
       10yr1day        Basin 2           BASE     81.67     17.18     19.00     81790      0.00      0.01       4.2       2.3
       10yr1day        Basin 2           BASE     82.50     17.18     19.00     81759      0.00      0.01       4.2       2.3
       10yr1day        Basin 2           BASE     83.33     17.18     19.00     81729      0.00      0.01       4.2       2.3
       10yr1day        Basin 2           BASE     84.17     17.18     19.00     81700      0.00      0.01       4.2       2.3
       10yr1day        Basin 2           BASE     85.01     17.18     19.00     81672      0.00      0.01       4.2       2.3
       10yr1day        Basin 2           BASE     85.84     17.18     19.00     81646      0.00      0.01       4.2       2.3
       10yr1day        Basin 2           BASE     86.67     17.18     19.00     81619      0.00      0.01       4.2       2.3
       10yr1day        Basin 2           BASE     87.50     17.18     19.00     81594      0.00      0.01       4.2       2.3
       10yr1day        Basin 2           BASE     88.34     17.18     19.00     81570      0.00      0.01       4.2       2.3
       10yr1day        Basin 2           BASE     89.17     17.18     19.00     81547      0.00      0.01       4.2       2.3
       10yr1day        Basin 2           BASE     90.01     17.17     19.00     81524      0.00      0.01       4.2       2.3
       10yr1day        Basin 2           BASE     90.83     17.17     19.00     81502      0.00      0.01       4.2       2.3
       10yr1day        Basin 2           BASE     91.67     17.17     19.00     81480      0.00      0.01       4.2       2.3
       10yr1day        Basin 2           BASE     92.50     17.17     19.00     81460      0.00      0.01       4.2       2.3
       10yr1day        Basin 2           BASE     93.34     17.17     19.00     81439      0.00      0.01       4.2       2.3
       10yr1day        Basin 2           BASE     94.17     17.17     19.00     81420      0.00      0.01       4.2       2.3
       10yr1day        Basin 2           BASE     95.01     17.17     19.00     81401      0.00      0.01       4.2       2.3
       10yr1day        Basin 2           BASE     95.84     17.17     19.00     81382      0.00      0.01       4.2       2.3
       10yr1day        Basin 2           BASE     96.67     17.17     19.00     81365      0.00      0.01       4.2       2.3
       10yr1day        Basin 2           BASE     97.51     17.17     19.00     81347      0.00      0.01       4.2       2.3
       10yr1day        Basin 2           BASE     98.34     17.17     19.00     81331      0.00      0.01       4.2       2.3
       10yr1day        Basin 2           BASE     99.18     17.17     19.00     81314      0.00      0.01       4.2       2.3
       10yr1day        Basin 2           BASE    100.00     17.17     19.00     81299      0.00      0.01       4.2       2.3
       10yr1day        Basin 2           BASE    100.84     17.17     19.00     81283      0.00      0.01       4.2       2.3
       10yr1day        Basin 2           BASE    101.67     17.17     19.00     81268      0.00      0.01       4.2       2.3
       10yr1day        Basin 2           BASE    102.51     17.17     19.00     81254      0.00      0.01       4.2       2.3
       10yr1day        Basin 2           BASE    103.34     17.17     19.00     81239      0.00      0.01       4.2       2.3
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       10yr1day        Basin 2           BASE    104.17     17.17     19.00     81226      0.00      0.01       4.2       2.3
       10yr1day        Basin 2           BASE    105.00     17.17     19.00     81212      0.00      0.01       4.2       2.3
       10yr1day        Basin 2           BASE    105.84     17.17     19.00     81199      0.00      0.00       4.2       2.3
       10yr1day        Basin 2           BASE    106.67     17.17     19.00     81187      0.00      0.00       4.2       2.3
       10yr1day        Basin 2           BASE    107.51     17.17     19.00     81174      0.00      0.00       4.2       2.3
       10yr1day        Basin 2           BASE    108.33     17.17     19.00     81162      0.00      0.00       4.2       2.3
       10yr1day        Basin 2           BASE    109.17     17.17     19.00     81150      0.00      0.00       4.2       2.3
       10yr1day        Basin 2           BASE    110.00     17.17     19.00     81139      0.00      0.00       4.2       2.3
       10yr1day        Basin 2           BASE    110.84     17.17     19.00     81128      0.00      0.00       4.2       2.3
       10yr1day        Basin 2           BASE    111.68     17.17     19.00     81117      0.00      0.00       4.2       2.3
       10yr1day        Basin 2           BASE    112.50     17.17     19.00     81106      0.00      0.00       4.2       2.3
       10yr1day        Basin 2           BASE    113.34     17.17     19.00     81096      0.00      0.00       4.2       2.3
       10yr1day        Basin 2           BASE    114.17     17.17     19.00     81086      0.00      0.00       4.2       2.3
       10yr1day        Basin 2           BASE    115.01     17.17     19.00     81076      0.00      0.00       4.2       2.3
       10yr1day        Basin 2           BASE    115.83     17.17     19.00     81066      0.00      0.00       4.2       2.3
       10yr1day        Basin 2           BASE    116.67     17.17     19.00     81057      0.00      0.00       4.2       2.3
       10yr1day        Basin 2           BASE    117.50     17.17     19.00     81048      0.00      0.00       4.2       2.3
       10yr1day        Basin 2           BASE    118.34     17.17     19.00     81039      0.00      0.00       4.2       2.3
       10yr1day        Basin 2           BASE    119.17     17.17     19.00     81030      0.00      0.00       4.2       2.3
       10yr1day        Basin 2           BASE    120.01     17.17     19.00     81022      0.00      0.00       4.2       2.3
       10yr1day        Basin 2           BASE    120.83     17.17     19.00     81013      0.00      0.00       4.2       2.3
       10yr1day        Basin 2           BASE    121.67     17.17     19.00     81005      0.00      0.00       4.2       2.3
       10yr1day        Basin 2           BASE    122.51     17.17     19.00     80997      0.00      0.00       4.2       2.3
       10yr1day        Basin 2           BASE    123.34     17.17     19.00     80989      0.00      0.00       4.2       2.3
       10yr1day        Basin 2           BASE    124.18     17.17     19.00     80982      0.00      0.00       4.2       2.3
       10yr1day        Basin 2           BASE    125.01     17.17     19.00     80974      0.00      0.00       4.2       2.3
       10yr1day        Basin 2           BASE    125.84     17.17     19.00     80967      0.00      0.00       4.2       2.3
       10yr1day        Basin 2           BASE    126.67     17.17     19.00     80960      0.00      0.00       4.2       2.3
       10yr1day        Basin 2           BASE    127.51     17.17     19.00     80953      0.00      0.00       4.2       2.3
       10yr1day        Basin 2           BASE    128.34     17.17     19.00     80946      0.00      0.00       4.2       2.3
       10yr1day        Basin 2           BASE    129.17     17.17     19.00     80940      0.00      0.00       4.2       2.3
       10yr1day        Basin 2           BASE    130.00     17.17     19.00     80933      0.00      0.00       4.2       2.3
       10yr1day        Basin 2           BASE    130.84     17.17     19.00     80927      0.00      0.00       4.2       2.3
       10yr1day        Basin 2           BASE    131.67     17.17     19.00     80920      0.00      0.00       4.2       2.3
       10yr1day        Basin 2           BASE    132.51     17.17     19.00     80914      0.00      0.00       4.2       2.3
       10yr1day        Basin 2           BASE    133.33     17.17     19.00     80908      0.00      0.00       4.2       2.3
       10yr1day        Basin 2           BASE    134.17     17.17     19.00     80902      0.00      0.00       4.2       2.3
       10yr1day        Basin 2           BASE    135.00     17.17     19.00     80897      0.00      0.00       4.2       2.3
       10yr1day        Basin 2           BASE    135.84     17.17     19.00     80891      0.00      0.00       4.2       2.3
       10yr1day        Basin 2           BASE    136.67     17.17     19.00     80886      0.00      0.00       4.2       2.3
       10yr1day        Basin 2           BASE    137.50     17.17     19.00     80880      0.00      0.00       4.2       2.3
       10yr1day        Basin 2           BASE    138.33     17.17     19.00     80875      0.00      0.00       4.2       2.3
       10yr1day        Basin 2           BASE    139.17     17.17     19.00     80870      0.00      0.00       4.2       2.3
       10yr1day        Basin 2           BASE    140.01     17.17     19.00     80865      0.00      0.00       4.2       2.3
       10yr1day        Basin 2           BASE    140.84     17.17     19.00     80860      0.00      0.00       4.2       2.3
       10yr1day        Basin 2           BASE    141.67     17.17     19.00     80855      0.00      0.00       4.2       2.3
       10yr1day        Basin 2           BASE    142.50     17.17     19.00     80850      0.00      0.00       4.2       2.3
       10yr1day        Basin 2           BASE    143.34     17.17     19.00     80845      0.00      0.00       4.2       2.3
       10yr1day        Basin 2           BASE    144.00     17.17     19.00     80842      0.00      0.00       4.2       2.3
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State of Florida Department of Transportation
B.I. No. Storm Sewer Tabulation Form
Date 6/13/2019 Project No. 16042.02 Road County Martin By ACS Sheet  1  of  2

Last Str # = OUT Tail Water = 14.69 Project No 16042
Drainage Elev of H.G. Mannings Hydraulic Notes

Location Area (Acres) Crown Elev n if not ------------------------------------------ Zone 10
of C1= 0.95 Flowline Elev Constant Physical Frequency (Yr) = 50

Upper End C2= 0.00 Mannings n= 0.012
C3= 0.35 Constant n (Y or N) Y

Station Dist S Increment Subtotal Remarks
1.40 1.40 1.33 20.00 15.37 14.69 0.68 0.000 0.33 4.48 14.06
0.00 0.00 0.00 ------------- ------------- ------------- -------------

S81 out 209 1.50 1.50 0.53 20.00 0.78 7.58 1.86 14.06 0.00 24
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.000 0.00 0.00 0.00
0.00 0.00 0.00 ------------- ------------- ------------- -------------
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.000 0.00 0.00 0.00
0.00 0.00 0.00 ------------- ------------- ------------- -------------
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0
4.16 4.16 3.95 160.00 14.70 14.69 0.01 0.000 0.03 1.88 13.31
0.00 0.00 0.00 ------------- ------------- ------------- -------------

S83 out 30 5.14 5.14 1.80 160.00 0.20 2.31 5.75 13.31 0.00 36
4.16 4.16 3.95 160.00 14.70 14.69 0.01 0.000 0.03 1.88 13.31
0.00 0.00 0.00 ------------- ------------- ------------- -------------

S86 out 30 5.14 5.14 1.80 160.00 0.20 2.31 5.75 13.31 0.00 36
4.16 4.16 3.95 160.00 14.70 14.69 0.01 0.000 0.03 1.88 13.31
0.00 0.00 0.00 ------------- ------------- ------------- -------------

S88 out 30 5.14 5.14 1.80 160.00 0.20 2.31 5.75 13.31 0.00 36
4.16 4.16 3.95 160.00 14.70 14.69 0.01 0.000 0.03 1.88 13.31
0.00 0.00 0.00 ------------- ------------- ------------- -------------

S97 out 30 5.14 5.14 1.80 160.00 0.20 2.31 5.75 13.31 0.00 36
4.16 4.16 3.95 160.00 14.70 14.69 0.01 0.000 0.03 1.88 13.31
0.00 0.00 0.00 ------------- ------------- ------------- -------------

S99 out 30 5.14 5.14 1.80 160.00 0.20 2.31 5.75 13.31 0.00 36
4.16 4.16 3.95 160.00 14.70 14.69 0.01 0.000 0.03 1.88 13.31
0.00 0.00 0.00 ------------- ------------- ------------- -------------

S101 out 30 5.14 5.14 1.80 160.00 0.20 2.31 5.75 13.31 0.00 36
4.16 4.16 3.95 160.00 14.70 14.69 0.01 0.000 0.03 1.88 13.31
0.00 0.00 0.00 ------------- ------------- ------------- -------------

S101 out 30 5.14 5.14 1.80 160.00 0.20 2.31 5.75 13.31 0.00 36
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.000 0.00 0.00 0.00
0.00 0.00 0.00 ------------- ------------- ------------- -------------
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.000 0.00 0.00 0.00
0.00 0.00 0.00 ------------- ------------- ------------- -------------
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0
0.00 0.00 0.00 10.00 0.00 0.00 0.00 0.000 0.00 0.00 0.00
0.00 0.00 0.00 ------------- ------------- ------------- -------------
0.00 0.00 0.00 10.00 0.00 9.36 0.00 0.00 0.00 0
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.000 0.00 0.00 0.00
0.00 0.00 0.00 ------------- ------------- ------------- -------------
0.00 0.00 0.00 10.00 0.00 9.36 0.00 0.00 0.00 0
0.00 0.00 0.00 10.00 0.00 0.00 0.00 0.000 0.00 0.00 0.00
0.00 0.00 0.00 ------------- ------------- ------------- -------------
0.00 0.00 0.00 10.00 0.00 9.36 0.00 0.00 0.00 0
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.000 0.00 0.00 0.00
0.00 0.00 0.00 ------------- ------------- ------------- -------------
0.00 0.00 0.00 10.00 0.00 9.36 0.00 0.00 0.00 0
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.000 0.00 0.00 0.00
0.00 0.00 0.00 ------------- ------------- ------------- -------------
0.00 0.00 0.00 10.00 0.00 9.36 0.00 0.00 0.00 0
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.000 0.00 0.00 0.00
0.00 0.00 0.00 ------------- ------------- ------------- -------------
0.00 0.00 0.00 10.00 0.00 9.36 0.00 0.00 0.00 0
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.000 0.00 0.00 0.00
0.00 0.00 0.00 ------------- ------------- ------------- -------------
0.00 0.00 0.00 10.00 0.00 9.36 0.00 0.00 0.00 0
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.000 0.00 0.00 0.00
0.00 0.00 0.00 ------------- ------------- ------------- -------------
0.00 0.00 0.00 10.00 0.00 9.36 0.00 0.00 0.00 0
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INSPECTION AND MAINTENANCE PLAN FOR STORMWATER MANAGEMENT STRUCTURES (BMPS) 

 INSPECTION 

SCHEDULE 

CORRECTIVE ACTIONS 

SWALES 

Annually 

and after 

heavy rains 

Remove obstructions, sediments or debris from swales and other open 

channels 

Repair any erosion of the ditch lining 

Mow vegetated ditches 

Repair any slumping side slopes 

CULVERTS Annually 

Remove accumulated sediments and debris at the inlet, outlet, or within 

the conduit 

Remove any obstruction to flow 

Repair any erosion damage at the culvert’s inlet and outlet 

CATCHBASINS Annually 

Remove sediments and debris from the bottom of the basin and inlets 

grates 

Remove floating debris and oils (using oil absorptive pads) from any trap 

ROADWAYS 

AND PARKING 

AREAS 

Annually Sweep pavement to remove sediment 

WETPONDS 

AND 

DETENTION 

BASINS 

Annually 

Inspect the embankments for settlement, slope erosion, piping, and 
slumping 

Remove exotic vegetation 

Inspect the outlet structure for broken seals, obstructed orifices, and repair 

Remove and dispose of sediments and debris within the control structure/ 
detention areas 
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