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Memo 
 

To: Abdul Waris, P.E. 

From: Richard Uptegraff, P.E Email: richard.uptegraff@atkinsglobal.com 

Phone: 1-941-926-6598 Date: 11/07/2019 

Ref: TBN Section 4/TIS Segment 1A 
and TIS Segment 2A 

cc: Cristina Jackson 

Subject: I-275 (SR 93) / SR 60 INTERCHANGE ALTERNATE STORMWATER MANAGEMENT 
REPORT (ASMR) 

 

Project Description: 

 
The Florida Department of Transportation is designing for the ultimate construction of the I-275/SR 60 
Interchange. The proposed improvements in Segment 1A include, I-275 (SR 93) from east of the Howard 
Frankland Bridge to Cypress Street and to east of Himes Avenue. The project will include design improvements 
for the existing interchange as well as design improvements on Reo Street, Occident Street, Ward Street, 
Westshore Boulevard, Kennedy Boulevard and Trask Street. Improvements also include realignment of Lemon 
Street. 

 

The proposed improvements in Segment 2A includes I‐275 from east of Himes Avenue to east of Rome Avenue. 

Previous I‐275 improvements included the outer roadway general use lanes. Proposed work in this section 
consists of adding express lanes in the median. The I-275 section from Lois Avenue to the Hillsborough River is 
a transition section from the SR 60 interchange to the Tampa Downtown Interchange (DTI).  All the existing 
ponds within Segment 2A were designed and permitted to treat and attenuate the entire I-275 right of way and 
will accommodate the ultimate construction. SWFWMD Permit 402958.006 – covers from Westshore Boulevard 
to Himes Avenue and SWFWMD Permit 405619.001 – covers from Himes Avenue to the Hillsborough River. 

 

Objective: 
 

The objective of this ASMR and documentation is to support the use of Stormwater Management Facility (SMF) 
sites within existing right of way and the use of remnant parcels to provide the presumptive treatment 
requirements and nutrient & phosphorus removal requirements for Segment 1A. See table 1 and 2 on pages 3 
and 4 for treatment and nutrient removal comparisons. 

 

Executive Summary: 

 

Appendices 

 Appendix A.  A-1 – A-2  Soils Information 

 Appendix B.  B-1 – B-5  FEMA Floodplain Maps 

 Appendix C.  C-1 – C-2  WBID Map  

 Appendix D.  D-1 – D-10  Basin Figures 

 Appendix E.  E-1 – E-2  Stormwater Management Facilities Matrix 

 Appendix F.  F-1 – F-31  Geotech Information 

 Appendix G.  G-1 – G-23  Stormwater Management Facilities Calculations  

 Appendix H.  H-1 – H-56 SMF Nutrient Removal Calculations 

 Appendix I.  I-1  –  I-3 SWFWMD Pre-Application Meeting Notes  
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This ASMR identifies SMF locations that are hydraulically feasible and environmentally permittable based on the 
best available information. SMF locations 1,2,4,6,7,9, and 13 were removed during the potential SMF location 
process.  Potential SMF locations 3,5,8,10,11,12, and 14 were analysed and evaluated for using these areas 
meeting the following criteria: 

 

• within existing right of way 

• within remnant parcels impacted by the roadway alignment 

• within existing parcels owned by the Florida Department of Transportation  

 

The project area consists of nine existing drainage basins, all of which are open basins. There are two outfalls 
within the project limits: Old Tampa Bay (OTB) and Lemon Street Canal. The presumptive treatment 
requirements will be 1 inch over the new impervious for wet detention and a half of an inch for dry retention. An 
area of direct discharge into OTB from west of Basin 5, Basin 8, and Basin 10 to the begin project limits will not 
meet the requirements of presumptive treatment and nutrient removal due to the limited area on the causeway 
for SMF locations. Available compensatory credits from each basin will be used to offset this shortfall. Old 
Tampa Bay Water Quality Improvement Project (SWFWMD Permit No. 4300920) will be used to compensate for 
any additional shortfalls in nutrient removal. Please see table 1 on pages 3 & 4.  

 

The Waterbody ID’s (WBID’S) within the project limits are: 

• 1606 (Lemon Street Ditch) 

• 1607 (Cypress Point Park Drainage) 

• 1612 (Drain to Culbreath Bayou) 

See Appendix C for WBID mapping. 

 

Existing Drainage Patterns: 

 

Existing runoff in the surrounding areas includes discharge into OTB via Lemon Street Canal on the northside of 
the interchange and an existing 10’ x 6’ CBC on the southside of the interchange. Stormwater runoff from the 
existing I-275 / SR 60 roadway is collected by barrier wall inlets, shoulder gutter inlets, ditch bottom inlets and 
roadside ditches. Some portions of the existing runoff are directed to existing ponds for treatment and other 
areas are directly discharged to the outfalls. See Appendix D – Basin Figures. 

 

Proposed Basin Summary: 

 

Direct discharge to OTB area is west of Basin 5, Basin 8, and Basin 10 will not be treated in a Stormwater 
Management Facility. See Appendix D – Basin Figures 

 

Basin 3 extends from approximately the beginning of the eastbound I-275 off ramp to Kennedy Boulevard and 
from Kennedy Boulevard to west of Westshore Boulevard. All runoff will be conveyed via a stormwater system 
and be collected by existing SMF 3 in conjunction with new SMF 3 cells that will discharge directly to OTB. The 
roadway design will provide wall and a bridge span to max out the allowed space.  

 

Basin 5 includes runoff from the westbound express lane ramp from Reo Street / Kennedy Boulevard to I-275 
that will be conveyed via stormwater system and roadside ditches. The roadway adjacent to SMF 5 will be a curb 
& gutter section. The runoff will be collected by SMF 5 and discharge directly to OTB. 

 

Basin 8 includes the southbound lanes from north of Cypress Street on SR 60 traveling south to west on I-275 
1400 feet west of Reo Street. All runoff will be conveyed via stormmwater system and be collected by SMF 8. 
Wall will be provided to maximize the pond area. SMF 8 will discharge to a roadside ditch and discharge to OTB. 

 



 

I-275 (SR 93) / SR 60 INTERCHANGE ASMR  3 

Memo 
Basin 10 includes eastbound lanes that will extend from west of SR 60 to Westshore Boulevard. All runoff will be 
conveyed via a stormwater system and be collected by existing regraded SMF 10. SMF 10 will discharge to the 
10’ x 6’ existing CBC and discharge to OTB. 

 

Basin 11 collects runoff from northbound lanes on SR 60 from north of eastbound I-275 lanes to just north of 
westbound I-275 lanes. The small area within the interchange is conveyed to SMF 11 and will have dual 
discharge locations. One is south to the existing 10’ x 6’ CBC and the other is north to the Lemon Street Canal. 
Wall will be provided to maximize the pond area. The ultimate discharge location is into OTB.  

 

Basin 12 includes all westbound lanes on I-275 from east of Westshore Boulevard to the interchange and north 
on SR 60 from the interchange to Cypress Street.  All runoff is conveyed via stormwater system to SMF 12. SMF 
12 will have dual discharge locations. One is south to the existing 10’ x 6’ CBC and the other is north to the 
Lemon Street Canal. Wall will be provided to maximize the pond area. The ultimate discharge location is into 
OTB. 

 

Basin 14 will collect runoff from eastbound I-275 lanes from east of Basin 10 to end of project limits. Runoff will 
be conveyed through a stormwater system and be collected by SMF 14. One outfall is south to the existing 10’ x 
6’ CBC and the other outfall is north to the Lemon Street Canal. The ultimate discharge location is into OTB.  

 

 

                   Table 1: Treatment and Compensatory Comparisons 

 

 OUTFALL 

Treatment and Compensatory Comparison 
Phosphorus Total 

Impervious 
Collected 

(ac) 

Required   
Impervious 

area for 
Treatment(ac) 

Treatment 
Volume 

Required 
(ac-ft) 

Impervious 
Area  

Treated 
(ac) 

Treatment 
Volume 

Provided 
(ac-ft) 

Compensatory 
Credit Area 

Available (ac) 

SMF 3 
(Wet) 

OTB 20.36 14.72 1.23 15.60 1.30 0.88 

SMF 5 
(Wet) 

OTB 2.30 0.72 0.06 2.30 0.19 1.58 

SMF 8 
(Dry) 

OTB 21.01 14.17 0.59 21.01 0.88 6.84 

SMF 10 
(Wet) 

CBC 19.50 16.44 1.37 19.50 1.63 3.06 

SMF 11 
(Wet) 

Existing 
CBC/Lemon 
Street Canal 

0.33 -0.33 -0.03 0.33 0.03 0.33 

SMF 12 
(Dry) 

Existing 
CBC/Lemon 
Street Canal 

19.65 11.76 0.49 19.65 0.82 7.89 

SMF 14 
(Wet) 

Existing 
CBC/Lemon 
Street Canal 

2.50 1.62 0.14 2.50 0.21 0.88 

                                                                                      Total Compensatory Credits Available: 21.46 
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Table 1 (Continued): Treatment and Compensatory Comparisons 

 

 OUTFALL 

Compensatory Comparison 
Phosphorus Total 

Impervious 
Collected 

(ac) 

Required   
Impervious 

area for 
Treatment(ac) 

Treatment 
Volume 

Required 
(ac-ft) 

Treatment 
Volume 

Provided 
(ac-ft) 

Area 
Actually 
Treated 

(ac) 

Compensatory 
Credit Area 

Required (ac) 

Direct 
Discharge 

OTB 44.09 21.61 1.80 N/A N/A 21.61 

                                                                               Total Additional Compensatory Credits Required: 21.61 

 

 

Table 2: Nitrogen Comparisons 

 

 Pond Type 

Nitrogen 

Pre Loading 
(kg/yr) 

Post 
Discharge 

(kg/yr) 

Net Benefit 
(kg/yr) 

Direct 
Discharge 

N/A 107.94 278.87 -170.93 

SMF 3 WET 116.72 76.12 40.60 

SMF 5 WET 9.06 6.99 2.07 

SMF 8 DRY 74.06 63.07 10.99 

SMF 10 WET 75.74 60.97 14.77 

SMF 11 WET 5.41 0.73 4.68 

SMF 12 DRY 91.98 58.14 33.84 

SMF 14 WET 7.35 5.50 1.85 

                                                                        TOTAL: -62.13 

 

   Credits needed from Old Tampa Bay Water Quality Improvement Project SWFWMD (Permit No. 4300920) 

Nitrogen shortfall is 62.13 (kg/yr) 

 

The nutrient & phosphorus BMPTRAINS calculations for Direct Discharge were produced in two separate 
loading sheets to demonstrate a pre-post without a Stormwater Management Facility. See Appendix H – SMF 
Nutrient Removal Calculations. 

 

Alternative Proposed Drainage Design: 

 

With the success of the Old Tampa Bay Water Quality Improvements Project, an alternate proposed drainage 
concept will be used during design development. This alternative limits the use of formal ponds and substitutes 
the use of sediment sumps to provide first flush runoff BMP’s.  The following table details the changes to the 
proposed concept which eliminates two proposed ponds and converts several ponds from standard treatment 
ponds to sediment sumps.  The sediment sumps will be smaller than standard ponds and will be sized per 
SWFWMD criteria provided in the Applicant’s Handbook Volume I.  See Appendix I for the SWFWMD Pre-
Application Meeting Notes during which this conceptual approach was discussed. 
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                                    Table 3: Alternative SMF Design 

 

SMF 
Proposed 
Pond Type 

Alternative Design 

SMF 3 WET Sediment Sump 

SMF 5 WET Removed, no pond will be provided 

SMF 8 DRY Sediment Sump 

SMF 10 WET Wet Pond 

SMF 11 WET Removed, no pond will be provided 

SMF 12 DRY Sediment Sump 

SMF 14 WET Sediment Sump 
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Appendix A.   Soils Information   
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Appendix B.   FEMA Floodplain Maps 
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Appendix C.   WBID Map 
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Appendix D.   Basin Figures 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

D-1



2

12

8

5

6

4

9

3

1

14
10

13
7

11

CYPRESS STREET
W

E
S

T
S

H
O

R
E

 B
L
V

D
.

TAMPA BAY

µ

0 1,250 2,500625
Feet

1-DRAINS TO BAY (NOT TREATED)

2-DRAINS TO BAY (NOT TREATED)

3-DRAINS TO EXIST. CBC (NOT TREATED)

4-DRAINS TO POND 3 (TREATED)

5-DRAINS TO BAY (NOT TREATED)

6-DRAINS TO EXIST. POND 3S (TREATED)

7-DRAINS TO LEMON ST CANAL (NOT TREATED)

8-DRAINS TO LEMON ST CANAL (NOT TREATED)

9- DRAINS TO POND 3N (TREATED)

10-DRAINS TO LEMON ST CANAL (NOT TREATED)

11-DRAINS TO LEMON ST CANAL (NOT TREATED)

12-DRAINS TO EXIST. POND 9 (TREATED)

13-DRAINS TO EXIST. POND 16 (TREATED)

14-DRAINS TO BAY (NOT TREATED)

I-275

EXISTING DRAINAGE AREAS

R
E

O
 S

T
R

E
E

T

KENNEDY BLVD.

M
E
M

O
R

IA
L H

W
Y.

D-2



TAMPA BAY

KENNEDY BLVD.

R
E

O
 S

T
.

GRAY ST.

EXECUTIVE DR.

µ

0 1,000 2,000500
Feet

Legend

DIRECT DISCHARGE

EXIST. LA R/W

EXIST. R/W

I-275

PROPOSED DIRECT DISCHARGE AREA TO THE BAY CONDITIONS

D-3



TAMPA BAY

KENNEDY BLVD.

M
E

M
O

R
IA

L H
W

Y.

R
E

O
 S

T
.

GRAY ST.

EXECUTIVE DR.

µ

0 600 1,200300
Feet

Legend

SMF 3

PROP. DRAINAGE AREA

EXIST. LA R/W

EXIST. R/W

I-275

PROPOSED BASIN 3 CONDITIONS

D-4

SMF 3 will be revised in the Final Design from 
a formal pond to a sediment sump BMP, see 
Alternative Proposed Drainage Design 
discussion in the Memo text.



TAMPA BAY

KENNEDY BLVD.

R
E

O
 S

T
.

GRAY ST.

EXECUTIVE DR.

µ

0 450 900225
Feet

Legend

PROP. DRAINAGE AREA

SMF 5

EXIST. LA R/W

EXIST. R/W

I-275

PROPOSED BASIN 5 CONDITIONS

D-5

SMF 5 will be removed from the Final Design, 
see Alternative Proposed Drainage Design 
discussion in the Memo text.



TAMPA BAY

KENNEDY BLVD.

M
E

M
O

R
IA

L H
W

Y.

R
E

O
 S

T
.

GRAY ST.

EXECUTIVE DR.

µ

0 600 1,200300
Feet

Legend

PROP. DRAINAGE AREA

SMF 8

EXIST. LA R/W

EXIST. R/W

I-275

PROPOSED BASIN 8 CONDITIONS

CYPRESS ST.

D-6

SMF 8 will be revised in the Final Design from 
a formal pond to a sediment sump BMP, see 
Alternative Proposed Drainage Design 
discussion in the Memo text.



TAMPA BAY

KENNEDY BLVD.

M
E

M
O

R
IA

L H
W

Y.

R
E

O
 S

T
.

GRAY ST.

EXECUTIVE DR.

µ

0 550 1,100275
Feet

Legend

PROP. DRAINAGE AREA

SMF 10

EXIST. LA R/W

EXIST. R/W

I-275

PROPOSED BASIN 10 CONDITIONS
W

E
S

T
S

H
O

R
E

 B
L
V

D
.

D-7

SMF 10 will remain as a formal pond in the 
Final Design, see Alternative Proposed 
Drainage Design discussion in the Memo text.



KENNEDY BLVD.

M
E

M
O

R
IA

L H
W

Y.

R
E

O
 S

T
.

GRAY ST.

EXECUTIVE DR.

µ

0 475 950237.5
Feet

Legend

SMF 11

PROP. DRAINAGE AREA

EXIST. LA R/W

EXIST. R/W

I-275

PROPOSED BASIN 11 CONDITIONS
W

E
S

T
S

H
O

R
E

 B
L
V

D
.

D-8

SMF 11 will be removed from the Final 
Design, see Alternative Proposed Drainage 
Design discussion in the Memo text.



CYRPRESS STREET

KENNEDY BLVD.

M
E

M
O

R
IA

L H
W

Y.

R
E

O
 S

T
.

GRAY ST.

EXECUTIVE DR.

µ

0 600 1,200300
Feet

Legend

PROP. DRAINAGE AREA

SMF 12

EXIST. LA R/W

EXIST. R/W

I-275

PROPOSED BASIN 12 CONDITIONS

W
E

S
T

S
H

O
R

E
 B

L
V

D
.

D-9

SMF 12 will be revised in the Final Design 
from a formal pond to a sediment sump 
BMP, see Alternative Proposed Drainage 
Design discussion in the Memo text.



CYPRESS STREET

W
E

S
T

S
H

O
R

E
 B

L
V

D
.

LEMON STREET

µ

0 350 700175
Feet

Legend

PROP. DRAINAGE AREA

SMF 14

EXIST. LA R/W

EXIST. R/W

I-275

PROPOSED BASIN 14 CONDITIONS

W
A

R
D

 S
T

R
E

E
T

O
C

C
ID

E
N

T
 S

T
R

E
E

T

D-10

SMF 14 will be revised in the Final Design 
from a formal pond to a sediment sump 
BMP, see Alternative Proposed Drainage 
Design discussion in the Memo text.



 

I-275 (SR 93) / SR 60 INTERCHANGE ASMR  9 

Memo 
 

Appendix E.   Stormwater Management Facilities Matrix 
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SMF Alternative SMF Alternative SMF Alternative SMF Alternative SMF Alternative SMF Alternative SMF Alternative

SMF 3 SMF 5 SMF 8 SMF 10 SMF 11 SMF 12 SMF 14

Location I-275 I-275 Within Interchange I-275 Within Interchange I-275 Lemon Street

Side (Lt., Rt.) RT LT RT RT RT RT LT

SMF Area (Ac) (OTOB) 2.19 0.67 2.40 4.70 0.64 3.81 2.16

Est. Ground Elev. (Ft) At SMF Site 6.00 7.00 12.50 6.00 7.00 8.00 8.00

Proposed LEOP Within Basin 6.48 7.90 8.40 6.98 5.47 8.92 38.40

Est. SHWT Elev. 1.56 4.60 2.60 1.93 2.70 3.30 6.90

Basin Hydrology Open Open Open Open Open Open Open 

Treatment System Wet Detention Wet Detention Dry Retention Wet Detention Wet Detention Dry  Retention Wet Detention

Soils Name Arents, Urban Land Urband Land Tavares Arents Arents Arents, Myakka, Tarares Myakka

Hydrological Soil Group A A A A A A A

Land Use Developed Developed Developed Developed Developed Developed Developed

Recorded Arechaeological Sites 0 0 0 0 0 0 1

Archaeological Potential Low Moderate Low Low Low Low High

Recorded Historical Structures 2 adjacent 1 within 0 0 0 0 0

Recorded Historical Resources 0 0 0 0 0 0 1 adjacent

Tentative Hazard Ranking Low Low Medium Low Low High Medium

Protected Species Probability Moderate None Low Low Low Moderate None

Potential Wetland/OSW Involvement Moderate None Low High Low None None

Proximity to Inflow (ft) (LEOP) 1000 100 100 100 200 100 200

Proximity to Outfall (ft) 500 500 500 100 800 500 500

SMF Easement Required None None None None None None None

Number of Parcels 1 2 1 1 1 1 2

Remnant Parcel (R) or Within Existing RW (E) E R E E E R R

Recommended SMF Location In PD&E PSR Yes No Yes Yes No No Yes

Wetland Mitigation Cost None None None None None None None

Recommended SMF Site SMF 3 SMF 5 SMF 8 SMF 10 SMF 11 SMF 12 SMF 14

THE INFORMATION PRESENTED IN THIS TABLE IS SUBJECT TO CHANGE UNTIL THE FINAL PHASE OF THE PROJECT

E-2

* SMF 5 and 11 will be removed from the Final Design, see Alternative Proposed Drainage Design discussion in the Memo text.

* * 
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Appendix F.   Geotech Information  
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Page 1 of 7

USDA Soil Survey

SH - 1-ARCADIS 476867 1311095 5.0 3.9 4/26/2017 3.4 0.5 100 --
(8) 2.4

SH - 25-275SB 479636 1312199 6.0 3.6 4/17/2017 3.8 -0.2 4 1.5-3.0 2.6

SH - 30-275SB 480111 1312395 6.0 3.8 4/17/2017 3.8 0.0 4 1.5-3.0 2.3

SH - 760-275SB 481002 1312777 6.5 5.5 4/17/2017 4.7 0.8 4 1.5-3.0 4.0

SH - 45-275SB 481337 1313177 6.5 4.7 4/27/2017 4.0 0.7 4 1.5-3.0 3.2

SH - 2-ARCADIS 481744 1313203 6.5 4.9 5/9/2017 4.5 0.4 4 1.5-3.0 3.4

SH - 34-275SB 482337 1313378 12.0 15.6 4/17/2017 GNE
(6) < 3.6 4 1.5-3.0 N.D.

(7)

SH - 201 483515 1312962 6.0 4.9 4/19/2017 3.7 1.2 56 --
(9) 3.9

SH - 103 483339 1313055 11.0 9.2 4/27/2017 9.5 -0.3 4 1.5-3.0 3.7

SH - 107 482968 1313136 9.0 6.4 4/17/2017 4.8 1.6 4 1.5-3.0 3.9

SH - 210 482942 1313471 8.0 4.6 4/17/2017 3.3 1.3 56 --
(9) 3.6

SH - 113 482918 1313754 6.0 6.4 4/16/2017 4.6 1.8 56 --
(9) 4.4

SH - 2-EXECUTIVE 482470 1313818 6.5 5.6 4/16/2017 3.5 2.1 56 --
(9) 4.1

SH - 1-GRAY 482481 1314186 7.5 6.4 4/16/2017 4.1 2.3 56 --
(9) 4.4

SH - 216 482929 1314051 7.0 6.6 4/16/2017 5.2 1.4 56 --
(9) 4.1

SH - 118 483001 1314280 6.0 5.4 4/16/2017 4.0 1.4 56 --
(9) 3.9

SH - 123 482931 1314772 6.5 5.5 4/16/2017 3.8 1.7 55 3.5-6.0 4.0

SH - 128 483006 1315248 10.0 5.2 4/16/2017 4.5 0.7 55 3.5-6.0 3.2

SH - 133 482942 1315705 6.5 5.6 4/17/2017 5.0 0.6 29 0.5-1.5 3.1

1.5

(10)
  The USDA Soil Map Unit 99 is categorized as "Water" and does not provide a seasonal high groundwater table estimate.

I-275 from East of Howard Frankland Bridge to West of Memorial Highway (SR 60)

1.5

Preliminary Summary of Seasonal High Groundwater Table Estimates

I-275 (SR 93) from West of Memorial Highway (SR 60) to Spruce Street

Hillsborough County, Florida

FPID No. 412531-1-32-01 TWO 2

Tierra Project No. 6511-10-122-002

Measured Estimated

SHGWT
(5)

Boring Name 
Estimated

SHGWT Depth
(4)

(ft)

Date 

Recorded

Depth
(2)

(ft)

Surveyed 

Ground 

Elevation
(3)

(ft, NAVD 88)

Groundwater Table

North of I-275 and West of Memorial Highway (SR 60)

Map

Symbol

Easting

State Plane, 

FL West 

NAD 83

1.0

1.5

1.5

1.5

Northing

State Plane, 

FL West 

NAD 83

Elevation 

(ft, NAVD 88)

Elevation 

(ft, NAVD 88)

2.0

Boring 

Depth
(2)

(ft)

Boring Location
(1)

Depth 

(ft)

2.0

(1)
  Boring locations were provided by the project surveyor.

1.5

5.5

2.5

1.5

N.D.
(7)

1.0

1.0

1.5

(P)
 SHGWT levels anticipated to "perch" above silty to clayey soils encountered within the borings at the indicated depth.

2.0

2.5

2.5

(2)
  Depth below existing grades at time of augering.

(3)
  Ground elevations provided by the project surveyor.

(5)
  Seasonal high groundwater table depth estimated based on soil stratigraphy, measured groundwater levels from the borings, the Hillsborough County, Florida USDA Soil Survey information and past experience with similar soil conditions.

(9)
  The USDA Soil Map Unit 56 is categorized as "Urban Land" and does not provide a seasonal high groundwater table estimate.

(4)
  Seasonal high groundwater table depth estimated based on the Hillsborough County, Florida USDA Soil Survey information.

(6)
  GNE: Groundwater table not encountered within the depth of the boring performed.

(8)
  The USDA Soil Map Unit 100 is categorized as "Waters of the Gulf of Mexico" and does not provide a seasonal high groundwater table estimate.

(7)
  N.D.: Seasonal high groundwater table could not be determined due to disturbed subsurface conditions. Natural SHGWT indicators were not clearly evident.
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Preliminary Summary of Seasonal High Groundwater Table Estimates

I-275 (SR 93) from West of Memorial Highway (SR 60) to Spruce Street

Hillsborough County, Florida

FPID No. 412531-1-32-01 TWO 2

Tierra Project No. 6511-10-122-002

Measured Estimated

SHGWT
(5)

Boring Name 
Estimated

SHGWT Depth
(4)

(ft)

Date 

Recorded

Depth
(2)

(ft)

Surveyed 

Ground 

Elevation
(3)

(ft, NAVD 88)

Groundwater Table

Map

Symbol

Easting

State Plane, 

FL West 

NAD 83

Northing

State Plane, 

FL West 

NAD 83

Elevation 

(ft, NAVD 88)

Elevation 

(ft, NAVD 88)

Boring 

Depth
(2)

(ft)

Boring Location
(1)

Depth 

(ft)

SH - 3-ARCADIS 483843 1313635 9.0 7.4 4/26/2017 6.3 1.1 4 1.5-3.0 3.9

SH - 4-ARCADIS 483978 1314300 9.5 5.0 4/26/2017 5.5 -0.5 55 3.5-6.0 3.5

SH - 1105 484812 1313662 6.5 6.6 4/19/2017 5.2 1.5 4 1.5-3.0 3.6

SH - 1205 484673 1313895 8.0 5.2 4/27/2017 4.0 1.2 4 1.5-3.0 3.2

SH - 7-ARCADIS 484816 1313938 6.5 5.6 5/9/2017 5.2 0.4 4 1.5-3.0 3.1

SH - 6-ARCADIS 484644 1314278 5.0 3.5 4/27/2017 2.0 1.5 4 1.5-3.0 N.D.
(7)

SH - 5-ARCADIS 484314 1314865 9.0 8.3 4/27/2017 8.6 -0.3 4 1.5-3.0 4.8

SH - 8-ARCADIS 484931 1314565 6.0 7.3 4/26/2017 GNE
(6) < 1.3 32 0.5-1.5 4.3

SH - 9-ARCADIS 485398 1314257 7.0 7.0 4/28/2017 5.6 1.4 56 --
(9) 4.5

SH - 40-WARD 485585 1315017 7.5 8.0 4/11/2017 GNE
(6) < 0.5 32 0.5-1.5 5.5

SH - 44-WARD 485614 1315386 9.0 9.3 4/17/2017 7.5 1.8 32 0.5-1.5 5.8

SH - 52-LEMON 485824 1315202 7.5 7.9 4/17/2017 6.9 1.0 32 0.5-1.5 5.4

SH - 57-LEMON 486321 1315216 5.5 9.8 4/17/2017 GNE
(6) < 4.3 56 --

(9)
N.D.

(7)

SH - 62-LEMON 486824 1315163 5.5 6.2 4/18/2017 4.5 1.7 56 --
(9) 5.2

SH - 16-OCCIDENT 486267 1315132 6.5 8.3 4/17/2017 GNE
(6) < 1.8 56 0.5-1.5 N.D.

(7)

SH - 21-OCCIDENT 486317 1315666 5.0 9.2 4/17/2017 GNE
(6) < 4.2 56 --

(9)
6.2

(P)

3.0

1.5

3.5

(10)
  The USDA Soil Map Unit 99 is categorized as "Water" and does not provide a seasonal high groundwater table estimate.

(6)
  GNE: Groundwater table not encountered within the depth of the boring performed.

2.5

2.5

N.D.
(7)

2.0

3.5

3.0
(P)

(2)
  Depth below existing grades at time of augering.

2.5

3.5

3.0

Lemon Street

2.5

N.D.
(7)

1.0

N.D.
(7)

(4)
  Seasonal high groundwater table depth estimated based on the Hillsborough County, Florida USDA Soil Survey information.

(1)
  Boring locations were provided by the project surveyor.

I-275 and Memorial Highway (SR 60) Interchange

(3)
  Ground elevations provided by the project surveyor.

(5)
  Seasonal high groundwater table depth estimated based on soil stratigraphy, measured groundwater levels from the borings, the Hillsborough County, Florida USDA Soil Survey information and past experience with similar soil conditions.

(7)
  N.D.: Seasonal high groundwater table could not be determined due to disturbed subsurface conditions. Natural SHGWT indicators were not clearly evident.

(8)
  The USDA Soil Map Unit 100 is categorized as "Waters of the Gulf of Mexico" and does not provide a seasonal high groundwater table estimate.

(9)
  The USDA Soil Map Unit 56 is categorized as "Urban Land" and does not provide a seasonal high groundwater table estimate.

(P)
 SHGWT levels anticipated to "perch" above silty to clayey soils encountered within the borings at the indicated depth.

Ward Street

Occident Street
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Preliminary Summary of Seasonal High Groundwater Table Estimates

I-275 (SR 93) from West of Memorial Highway (SR 60) to Spruce Street

Hillsborough County, Florida

FPID No. 412531-1-32-01 TWO 2

Tierra Project No. 6511-10-122-002

Measured Estimated

SHGWT
(5)

Boring Name 
Estimated

SHGWT Depth
(4)

(ft)

Date 

Recorded

Depth
(2)

(ft)

Surveyed 

Ground 

Elevation
(3)

(ft, NAVD 88)

Groundwater Table

Map

Symbol

Easting

State Plane, 

FL West 

NAD 83

Northing

State Plane, 

FL West 

NAD 83

Elevation 

(ft, NAVD 88)

Elevation 

(ft, NAVD 88)

Boring 

Depth
(2)

(ft)

Boring Location
(1)

Depth 

(ft)

SH - 22-WEST 486982 1314553 10.0 9.0 4/18/2017 8.4 0.6 56 --
(9)

5.5
(P)

SH - 27-WEST 486996 1315084 7.3 9.9 4/18/2017 GNE
(6) < 2.6 56 --

(9) 5.9

SH - 32-WEST 486908 1315603 5.5 10.2 4/18/2017 GNE
(6) < 4.7 56 --

(9)
N.D.

(7)

SH - 32-TRASK 487629 1314524 8.5 9.4 4/18/2017 5.5 3.9 32/56 0.5-1.5/--
(9) 6.4

SH - 37-TRASK 487612 1315007 7.0 9.0 4/27/2017 6.0 3.0 56 --
(9) 6.5

SH - 42-TRASK 487594 1315514 7.5 11.1 4/18/2017 6.5 4.6 56 --
(9) 7.6

SH - 10-ARCADIS 488901 1314769 14.0 13.9 4/28/2017 11.5 2.4 42 2.0-3.5 6.9

SH - 1525-RAMPM 490050 1314853 10.0 15.5 4/19/2017 7.5 8.0 42 2.0-3.5 12.0

SH - 11-ARCADIS 494395 1316993 10.5 30.4 4/27/2017 8.3 22.1 32 0.5-1.5 27.4

SH - 12-ARCADIS 496993 1316950 10.0 31.8 4/27/2017 7.5 24.3 55 3.5-6.0 28.8

SH - 16-ARCADIS 481217 1315898 7.0 5.4 4/26/2017 4.8 0.6 30 0.0-0.5 2.92.5

3

2.5

3.5

4.0
(P)

4.0

N.D.
(7)

3.0

I-275 at North Himes Avenue

I-275 at North MacDill Avenue

7.0

3.5

3.0

(3)
  Ground elevations provided by the project surveyor.

(4)
  Seasonal high groundwater table depth estimated based on the Hillsborough County, Florida USDA Soil Survey information.

(5)
  Seasonal high groundwater table depth estimated based on soil stratigraphy, measured groundwater levels from the borings, the Hillsborough County, Florida USDA Soil Survey information and past experience with similar soil conditions.

Westshore Boulevard

(1)
  Boring locations were provided by the project surveyor.

(2)
  Depth below existing grades at time of augering.

West Cypress Street West of Memorial Highway (SR 60)

Trask Street

I-275 at North Manhattan Avenue

I-275 at North Lois Avenue

(6)
  GNE: Groundwater table not encountered within the depth of the boring performed.

(7)
  N.D.: Seasonal high groundwater table could not be determined due to disturbed subsurface conditions. Natural SHGWT indicators were not clearly evident.

(8)
  The USDA Soil Map Unit 100 is categorized as "Waters of the Gulf of Mexico" and does not provide a seasonal high groundwater table estimate.

(9)
  The USDA Soil Map Unit 56 is categorized as "Urban Land" and does not provide a seasonal high groundwater table estimate.

(10)
  The USDA Soil Map Unit 99 is categorized as "Water" and does not provide a seasonal high groundwater table estimate.

(P)
 SHGWT levels anticipated to "perch" above silty to clayey soils encountered within the borings at the indicated depth.
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Preliminary Summary of Seasonal High Groundwater Table Estimates

I-275 (SR 93) from West of Memorial Highway (SR 60) to Spruce Street

Hillsborough County, Florida

FPID No. 412531-1-32-01 TWO 2

Tierra Project No. 6511-10-122-002

Measured Estimated

SHGWT
(5)

Boring Name 
Estimated

SHGWT Depth
(4)

(ft)

Date 

Recorded

Depth
(2)

(ft)

Surveyed 

Ground 

Elevation
(3)

(ft, NAVD 88)

Groundwater Table

Map

Symbol

Easting

State Plane, 

FL West 

NAD 83

Northing

State Plane, 

FL West 

NAD 83

Elevation 

(ft, NAVD 88)

Elevation 

(ft, NAVD 88)

Boring 

Depth
(2)

(ft)

Boring Location
(1)

Depth 

(ft)

SH - 13-ARCADIS 483419 1316365 10.5 6.7 4/26/2017 5.0 1.7 21/29 0.5-1.5 4.7

SH - 14-ARCADIS 482318 1316824 6.5 6.5 4/26/2017 4.9 1.6 21 0.5-1.5 3.5

SH - 15-ARCADIS 482290 1317105 6.0 5.2 4/26/2017 5.2 0.0 21 0.5-1.5 3.2

SH - 2606 482047 1317360 7.0 5.1 4/22/2017 5.8 -0.7 29 0.5-1.5 3.1

SH - 2611 481584 1317342 4.0 3.0 4/22/2017 3.0 0.0 29 0.5-1.5 > 3.0

SH - 1260 481679 1318364 10.5 7.7 4/23/2017 7.0 0.7 4 1.5-3.0 3.2

SH - 1265 481175 1318295 9.0 4.9 4/23/2017 4.4 0.5 4 1.5-3.0 2.9

SH - 1270 480735 1318536 10.5 5.9 4/24/2017 6.3 -0.4 4 1.5-3.0 N.D.
(7)

SH - 2475 481813 1317816 6.0 8.5 4/24/2017 5.0 3.5 4 1.5-3.0 5.5

SH - 2480 481345 1317992 6.0 7.7 4/24/2017 4.8 2.9 4 1.5-3.0 5.2

SH - 2485 480888 1318178 8.0 4.7 5/2/2017 4.2 0.5 4 1.5-3.0 N.D.
(7)

SH - 2490 480465 1318445 9.0 6.6 5/2/2017 5.8 0.8 29 0.5-1.5 3.1

SH - 2495 480115 1318798 7.0 3.6 5/2/2017 4.0 -0.4 4 1.5-3.0 2.1

SH - 2500 479842 1319213 10.5 7.0 5/2/2017 7.2 -0.2 99 --
(10)

N.D.
(7)

SH - 2505 479670 1319679 8.0 6.9 5/1/2017 6.2 0.7 4 1.5-3.0 N.D.
(7)

SH - 2510 479567 1320180 15.0 15.2 4/19/2017 GNE < 0.2 4 1.5-3.0 N.D.
(7)

SH - 2515 479478 1320664 13.0 13.2 4/18/2017 11.0 2.2 4 1.5-3.0 N.D.
(7)

SH - 2520 479474 1321159 6.5 4.6 4/18/2017 3.0 1.6 4 1.5-3.0 3.1

SH - 2525 479533 1321678 8.0 7.3 5/1/2017 3.5 3.8 4/29 1.5-3.0/0.5-1.5 4.8

3.0

2.0

2.0

N.D.
(7)

4.5

2.5

3.5

2.0

2.0

Above Grade

3.0

(4)
  Seasonal high groundwater table depth estimated based on the Hillsborough County, Florida USDA Soil Survey information.

N.D.
(7)

N.D.
(7)

1.5

1.5

N.D.
(7)

N.D.
(7)

N.D.
(7)

2.5

(3)
  Ground elevations provided by the project surveyor.

(9)
  The USDA Soil Map Unit 56 is categorized as "Urban Land" and does not provide a seasonal high groundwater table estimate.

(10)
  The USDA Soil Map Unit 99 is categorized as "Water" and does not provide a seasonal high groundwater table estimate.

(1)
  Boring locations were provided by the project surveyor.

(2)
  Depth below existing grades at time of augering.

(P)
 SHGWT levels anticipated to "perch" above silty to clayey soils encountered within the borings at the indicated depth.

East Frontage Road North of West Cypress Street and South of West Laurel Street

George J. Bean Outbound Parkway Loop

North of West LaSalle Street at North Mondigo Street

Memorial Highway (SR 60) at George J. Bean Parkway

Memorial Highway (SR 60) from Spruce Street to Independence Parkway

(5)
  Seasonal high groundwater table depth estimated based on soil stratigraphy, measured groundwater levels from the borings, the Hillsborough County, Florida USDA Soil Survey information and past experience with similar soil conditions.

(6)
  GNE: Groundwater table not encountered within the depth of the boring performed.

(7)
  N.D.: Seasonal high groundwater table could not be determined due to disturbed subsurface conditions. Natural SHGWT indicators were not clearly evident.

(8)
  The USDA Soil Map Unit 100 is categorized as "Waters of the Gulf of Mexico" and does not provide a seasonal high groundwater table estimate.
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Preliminary Summary of Seasonal High Groundwater Table Estimates

I-275 (SR 93) from West of Memorial Highway (SR 60) to Spruce Street

Hillsborough County, Florida

FPID No. 412531-1-32-01 TWO 2

Tierra Project No. 6511-10-122-002

Measured Estimated

SHGWT
(5)

Boring Name 
Estimated

SHGWT Depth
(4)

(ft)

Date 

Recorded

Depth
(2)

(ft)

Surveyed 

Ground 

Elevation
(3)

(ft, NAVD 88)

Groundwater Table

Map

Symbol

Easting

State Plane, 

FL West 

NAD 83

Northing

State Plane, 

FL West 

NAD 83

Elevation 

(ft, NAVD 88)

Elevation 

(ft, NAVD 88)

Boring 

Depth
(2)

(ft)

Boring Location
(1)

Depth 

(ft)

SH - 2530 479635 1322166 10.0 36.4 5/1/2017 GNE < 26.4 27/29 0.0-1.0/0.5-1.5 N.D.
(7)

SH - 2535 479685 1322657 18.0 20.4 5/1/2017 16.5 3.9 27 0.0-1.0 N.D.
(7)

SH - 2540 479715 1323159 10.0 13.0 5/1/2017 8.8 4.2 27 0.0-1.0 7.0

SH - 2545 479714 1323655 8.0 11.2 5/1/2017 6.0 5.2 21 0.5-1.5 7.7

SH - 2550 479734 1324157 6.5 10.4 5/1/2017 5.0 5.4 21 0.5-1.5 8.4

SH - 2555 479738 1324650 6.5 8.9 5/1/2017 3.6 5.3 21 0.5-1.5 7.4

SH - 3000 482692 1317699 4.5 4.3 4/19/2017 2.2 2.1 4 1.5-3.0 3.8

SH - 3004 482808 1317968 5.0 6.6 4/19/2017 4.3 2.3 4 1.5-3.0 5.1

SH - 3008 483120 1318236 4.0 8.9 4/19/2017 GNE < 4.9 4 1.5-3.0 N.D.
(7)

SH - 3295 483674 1318600 7.5 11.1 4/19/2017 6.5
(P) 4.6 4 1.5-3.0 7.1

SH - 3300 483178 1318566 10.0 18.1 4/22/2017 GNE < 8.1 4 1.5-3.0 N.D.
(7)

SH - 3305 482692 1318453 7.5 4.8 4/22/2017 4.2 0.6 4 1.5-3.0 N.D.
(7)

SH - 2928 482305 1319379 8.0 6.1 4/19/2017 5.8 0.3 4 1.5-3.0 4.1

SH - 2932 482272 1319775 6.0 6.4 4/19/2017 5.4 1.0 4 1.5-3.0 3.4

SH - 3325 482132 1320057 6.0 7.2 4/19/2017 5.5 1.7 4 1.5-3.0 4.2

3.0

3.0

2.0

0.5

N.D.
(7)

N.D.
(7)

1.5

1.5

6.0

3.5

2.0

Memorial Highway (SR 60) from Spruce Street to Independence Parkway (Continued)

Ramp from Memorial Highway (SR 60) to West Spruce Street

Ramp from West Spruce Street to Memorial Highway (SR 60)

George J. Bean Inbound Parkway Toward Tampa International Airport

(1)
  Boring locations were provided by the project surveyor.

(2)
  Depth below existing grades at time of augering.

N.D.
(7)

N.D.
(7)

4.0
(P)

N.D.
(7)

(9)
  The USDA Soil Map Unit 56 is categorized as "Urban Land" and does not provide a seasonal high groundwater table estimate.

(10)
  The USDA Soil Map Unit 99 is categorized as "Water" and does not provide a seasonal high groundwater table estimate.

(P)
 SHGWT levels anticipated to "perch" above silty to clayey soils encountered within the borings at the indicated depth.

(3)
  Ground elevations provided by the project surveyor.

(4)
  Seasonal high groundwater table depth estimated based on the Hillsborough County, Florida USDA Soil Survey information.

(5)
  Seasonal high groundwater table depth estimated based on soil stratigraphy, measured groundwater levels from the borings, the Hillsborough County, Florida USDA Soil Survey information and past experience with similar soil conditions.

(6)
  GNE: Groundwater table not encountered within the depth of the boring performed.

(7)
  N.D.: Seasonal high groundwater table could not be determined due to disturbed subsurface conditions. Natural SHGWT indicators were not clearly evident.

(8)
  The USDA Soil Map Unit 100 is categorized as "Waters of the Gulf of Mexico" and does not provide a seasonal high groundwater table estimate.
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AB-A 482110 1312877 7 5.6 4/5/2011 5.0 0.6 5/25/2011 5.0 0.6 56 ---
(9) 3.0 2.6

AB-B 482863 1313725 5.5 6.6 4/7/2011 2.0 4.6 5/25/2011 3.5 3.1 56 ---
(9) 1.5 5.1

AB-B(2) 482632 1313759 6 6.0 6/24/2011 5.5 0.5 56 ---
(9) 2.5 3.5

AB-C 482933 1313777 5 6.3 4/7/2011 2.8 3.5 5/25/2011 3.3 3.0 56 ---
(9) 1.5 4.8

AB-C(2) 482975 1313914 5 7.4 6/24/2011 4.0 3.4 56 ---
(9) 2.5 4.9

AB-D 482932 1314160 5 5.9 4/7/2011 3.5 2.4 5/25/2011 3.5 2.4 56 ---
(9) 1.5 4.4

AB-E 483511 1313094 5 4.9 4/2/2011 2.5 2.4 5/25/2011 3.0 1.9 4 1.5-3.0 1.0 3.9

AB-E(2) 483376 1313140 5 3.7 6/24/2011 GNE
(6) < -1.3 4 1.5-3.0 1.5 2.2

AB-F 483502 1312978 5 5.7 4/2/2011 3.0 2.7 5/25/2011 4.5 1.2 4 1.5-3.0 1.5 4.2

AB-F(2) 483257 1312952 5 4.0 6/24/2011 3.5 0.5 4 1.5-3.0 1.5 2.5

AB-G 484310 1313079 5 6.7 4/2/2011 2.5 4.2 5/25/2011 3.0 3.7 56 ---
(9) 1.0 5.7

AB-G(2) 484451 1313106 5 6.9 6/24/2011 3.0 3.9 56 ---
(9) 1.5 5.4

AB-H 484309 1312986 5 6.5 4/2/2011 2.5 4.0 5/25/2011 3.0 3.5 56 ---
(9) 1.0 5.5

AB-H(2) 484837 1312983 5 7.6 6/24/2011 3.0 4.6 56 ---
(9) 1.5 6.1

AB-I 484966 1313247 5 7.3 4/2/2011 3.5 3.8 5/25/2011 5.0 2.3 58 0.5-1.5 1.5 5.8

AB-J 485047 1313142 7 11.9 4/2/2011 6.5 5.4 5/25/2011 8.5 3.4 56 ---
(9) 5.0 6.9

AB-K 484913 1313706 7 9.5 4/2/2011 6.5 3.0 5/25/2011 7.0 2.5 4 & 58 1.5-3.0; 0.5-1.5 3.5 6.0

AB-L 483625 1315254 7 6.7 4/7/2011 6.0 0.7 5/25/2011 6.3 0.5 4 & 55 1.5-3.0; 3.5-6.0 3.5 3.2

AB-M 484054 1315255 5 7.2 4/5/2011 4.0 3.2 5/25/2011 5.0 2.2 4 & 55 1.5-3.0; 3.5-6.0 2.0 5.2

AB-1 480981 1312699 5 6.3 4/5/2011 3.0 3.3 5/25/2011 4.5 1.8 4 1.5-3.0 0.5 5.8

AB-2 481293 1313005 5 5.0 4/5/2011 2.5 2.5 5/25/2011 3.8 1.2 4 1.5-3.0 0.5 4.5

AB-2(2) 481790 1313227 5 5.2 6/24/2011 4.0 1.2 4 1.5-3.0 1.5 3.7

AB-3 481959 1313090 5 6.1 4/5/2011 3.5 2.6 5/25/2011 5.0 1.1 4 1.5-3.0 1.0 5.1

AB-4 481710 1312827 7 6.2 4/5/2011 5.0 1.2 5/25/2011 5.5 0.7 4 & 29 1.5-3.0; 0.5-1.5 2.5 3.7

AB-5 482849 1313052 6 6.4 4/5/2011 5.3 1.1 5/25/2011 5.5 0.9 4 1.5-3.0 2.5 3.9

AB-6 482974 1313056 7 6.8 4/5/2011 5.0 1.8 5/25/2011 4.5 2.3 4 1.5-3.0 2.5 4.3

Easting

State Plane, FL 

West 

NAD 83

Northing

State Plane, 

FL West 

NAD 83

Depth
(2)

(ft)

Preliminary Summary of Seasonal High Groundwater Table Estimates

I-275 (SR 93) from West of Memorial Highway (SR 60) to Spruce Street

Hillsborough County, Florida

FPID No. 412531-1-32-01 TWO 2

Tierra Project No. 6511-10-122-002

Boring 

Depth
(2)

(ft)

Groundwater Table

Map SymbolDate      

Recorded

Date      

Recorded

Boring Name

Boring Location
(1)

Measured USDA Soil Survey

Surveyed 

Ground 

Elevation
(3)

(ft, NAVD 88)

Elevation 

(ft, NAVD 88)

Depth
(2)

(ft)

Elevation 

(ft, NAVD 88)

Estimated

SHGWT Depth
(4)

(ft)

Estimated

SHGWT
(5)

Elevation 

(ft, NAVD 88)

Depth
(2)

(ft)

(1)
  Boring locations were provided by the project surveyor.

(2)
  Depth below existing grades at time of augering.

(3)
  Ground elevations provided by the project surveyor.

(4)
  Seasonal high groundwater table depth estimated based on the Hillsborough County, Florida USDA Soil Survey information.

(10)
  The USDA Soil Map Unit 99 is categorized as "Water" and does not provide a seasonal high groundwater table estimate.

(5)
  Seasonal high groundwater table depth estimated based on soil stratigraphy, measured groundwater levels from the borings, the Hillsborough County, Florida USDA Soil Survey information and past experience with similar soil conditions.

(6)
  GNE: Groundwater table not encountered within the depth of the boring performed.

(7)
  N.D.: Seasonal high groundwater table could not be determined due to disturbed subsurface conditions. Natural SHGWT indicators were not clearly evident.

(8)
  The USDA Soil Map Unit 100 is categorized as "Waters of the Gulf of Mexico" and does not provide a seasonal high groundwater table estimate.

(9)
  The USDA Soil Map Unit 56 is categorized as "Urban Land" and does not provide a seasonal high groundwater table estimate.

(P)
 SHGWT levels anticipated to "perch" above silty to clayey soils encountered within the borings at the indicated depth.
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Easting

State Plane, FL 

West 

NAD 83

Northing

State Plane, 

FL West 

NAD 83

Depth
(2)

(ft)

Preliminary Summary of Seasonal High Groundwater Table Estimates

I-275 (SR 93) from West of Memorial Highway (SR 60) to Spruce Street

Hillsborough County, Florida

FPID No. 412531-1-32-01 TWO 2

Tierra Project No. 6511-10-122-002

Boring 

Depth
(2)

(ft)

Groundwater Table

Map SymbolDate      

Recorded

Date      

Recorded

Boring Name

Boring Location
(1)

Measured USDA Soil Survey

Surveyed 

Ground 

Elevation
(3)

(ft, NAVD 88)

Elevation 

(ft, NAVD 88)

Depth
(2)

(ft)

Elevation 

(ft, NAVD 88)

Estimated

SHGWT Depth
(4)

(ft)

Estimated

SHGWT
(5)

Elevation 

(ft, NAVD 88)

Depth
(2)

(ft)

AB-7 484428 1313865 6 6.5 4/5/2011 GNE
(6) < 0.5 5/25/2011 GNE

(6) < -0.5 4 1.5-3.0 3.5 3.0

AB-8 484690 1313628 3 3.4 4/5/2011 GNE
(6) < 0.4 5/25/2011 2.5 0.9 4 1.5-3.0 0.5 2.9

AB-10 483991 1314250 6 5.2 4/8/2011 3.5 1.7 5/25/2011 GNE
(6) < -1.8 4 & 55 1.5-3.0; 3.5-6.0 1.0 4.2

AB-11 484186 1314585 5 6.7 4/5/2011 2.3 4.4 5/25/2011 2.5 4.2 4 1.5-3.0 1.0 5.7

AB-11(2) 484343 1314676 5 6.8 6/24/2011 4.0 2.8 4 1.5-3.0 2.0 4.8

AB-12 484440 1314242 4.5 4.4 4/5/2011 GNE
(6) < -0.1 5/25/2011 3.8 0.6 4 1.5-3.0 2.0 2.4

AB-12(2) 484371 1314364 5 3.2 6/24/2011 2.0 1.2 4 1.5-3.0 0.5 2.7

AB-13 484631 1314291 5 4.3 4/5/2011 2.8 1.5 5/25/2011 3.3 1.0 4 1.5-3.0 1.0 3.3

AB-14 484865 1314014 5 3.4 4/7/2011 4.0 -0.6 5/25/2011 3.0 0.4 4 1.5-3.0 1.0 2.4

AB-15 484843 1313959 7 5.1 4/5/2011 4.8 0.3 5/25/2011 4.5 0.6 4 1.5-3.0 1.5 3.6

AB-16 485863 1314458 5 7.0 4/7/2011 GNE
(6) < 2.0 5/25/2011 GNE

(6) < 1.0 56 ---
(9) 2.5 4.5

AB-17 485142 1314720 5 8.0 4/5/2011 4.0 4.0 5/25/2011 4.5 3.5 32 0.5-1.5 1.5 6.5

AB-18 485735 1315018 6 8.9 4/5/2011 4.5 4.4 5/25/2011 GNE
(6) < 2.4 32 0.5-1.5 2.0 6.9

(P)
 SHGWT levels anticipated to "perch" above silty to clayey soils encountered within the borings at the indicated depth.

(10)
  The USDA Soil Map Unit 99 is categorized as "Water" and does not provide a seasonal high groundwater table estimate.

(6)
  GNE: Groundwater table not encountered within the depth of the boring performed.

(5)
  Seasonal high groundwater table depth estimated based on soil stratigraphy, measured groundwater levels from the borings, the Hillsborough County, Florida USDA Soil Survey information and past experience with similar soil conditions.

(4)
  Seasonal high groundwater table depth estimated based on the Hillsborough County, Florida USDA Soil Survey information.

(1)
  Boring locations were provided by the project surveyor.

(9)
  The USDA Soil Map Unit 56 is categorized as "Urban Land" and does not provide a seasonal high groundwater table estimate.

(8)
  The USDA Soil Map Unit 100 is categorized as "Waters of the Gulf of Mexico" and does not provide a seasonal high groundwater table estimate.

(7)
  N.D.: Seasonal high groundwater table could not be determined due to disturbed subsurface conditions. Natural SHGWT indicators were not clearly evident.

(3)
  Ground elevations provided by the project surveyor.

(2)
  Depth below existing grades at time of augering.
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ATKINS Designed By: MAW

Date: 3/26/2018

Checked By: RDU

Date: 3/26/2018

SMF 3

Pre-Development

Total Area = 29.40 ac

Pond Area at SHWT = 0.62 ac

Impervious Area Treated = 14.02 ac

Impervious Area Not Treated = 5.64 ac

Pervious Area = 9.12 ac

Post-Development

Total Area = 29.40 ac

Pond Area at SHWT = 0.79 ac

Impervous Area = 20.36 ac

Pervious Area = 8.25 ac

SMF 3

Wet Detention

Treat 1 in. of runoff over Impervious Area

Pre-Development Impervious Area Not Treated 5.64 ac

Post-Development Impervious Area 20.36 ac

Impervious Area Required to be Treated 14.72 ac

Compensatory Treatment Area 0.88 ac

Area to be treated 15.60 ac

Treatment volume required 1.30 ac-ft

TREATMENT CALCULATIONS

I-275 (SR 93) Design

G-2



ATKINS Designed By: MAW

Date: 3/26/2018

Checked By: RDU

Date: 3/26/2018

SMF 3

I-275 (SR 93) Design

Will attenuation be necessary? no

Zone 6 - 100yr/24hr (P) 11.3 in.

                                    

Pre-Development CN Calculations

Condition Area CN Weighted CN

Pond Area at SHWT 0.62 ac 100 2.11

Impervious Area Treated 14.02 ac 98 46.73

Impervious Area Not Treated 5.64 ac 98 18.80

Pervious Area - HSG A Good  9.12 ac 39 12.10

Total Area = 29.40 ac CNpre = 80

SCS Method for Attenuation Volume:

Spre = 2.54 in.

Qpre = 8.74 in.

Pre-development runoff volume = 21.40 ac-ft

Post-Development CN Calculations

Condition Area CN Weighted CN

Pond Area at SHWT 0.79 ac 100 2.69

Impervious Area Treated 20.36 ac 98 67.87

Pervious Area - HSG A Good  8.25 ac 39 10.94

Total Area = 29.40 ac CNpost = 81

SCS Method for Attenuation Volume:

Spost = 2.27 in.

Qpost = 8.97 in.

Post-development runoff volume = 21.97 ac-ft

Attenuation volume required (Post-Pre) 0.00 ac-ft Outfall is Tidally influenced, No Attenuation required.

ATTENUATION CALCULATIONS

ATTENUATION CALCULATIONS (CONT.)
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ATKINS Designed By: MAW

Date: 3/26/2018

Checked By: RDU

Date: 3/26/2018

SMF 3

I-275 (SR 93) Design

                 15 ft 15 ft

± 1:4 1:4 ±

              1:15 DHW 1:15

                                FB = 1.0 ft

                           AD          1:4

                           TD

Approx. Pond Bottom Elevation =

-4.47

Approx. Low Edge of Pavement (LEOP) at Existing curb inlet top in a curb return on Kennedy Approx. SHWT Elevation =

Approx. LEOP Elevation = 6.48 ft 1.56

Approx. LEOB Elevation = 6.36 ft AHW LEOP = 3.48

Approx. hydraulic clearance from LEOP = 1.00 ft AHW LEOB = 3.36

Head loss from LEOP to SMF (1000 ft) = 1.00 ft Assumed HGL Slope = 0.001 ft/ft

Head loss from SMF to Outfall (500 ft) = 0.50 ft

Available depth for T.D. + A.D. = 1.92 ft

Attenuation Depth, A.D. 0.40 ft Iterative

Treatment Depth, T.D. 1.40 ft Iterative

Allowable High Water Elevation 3.4 ft

Area at AHW (Area at Top of Attenuation Depth) 1.14 ac Iterative

Area at Weir (Area at Bottom of Attenuation Depth) 1.06 ac Iterative

Area at SHWT (Area at Bottom of Treatment Depth) 0.79 ac Iterative

Provided Attenuation Volume 0.44 ac-ft

Provided Treatment Volume 1.30 ac-ft

Proposed Impervious Area to Be Treated 15.60 ac

Provided Treatment Depth = 1.00 in.

0.00 ac-ft

Total Volume Required

1.30 ac-ft

DHW = 3.36

Treatment Volume Required

1.30 ac-ft

Attenuation Volume Required

POND SIZE ESTIMATE

SMF 3
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ATKINS Designed By: MAW

Date: 3/26/2018

Checked By: RDU

Date: 3/26/2018

SMF 5

Pre-Development

Total Area = 3.69 ac

Pond Area at SHWT = 0.00 ac

Impervious Area Treated = 0.00 ac

Impervious Area Not Treated = 1.58 ac

Pervious Area = 2.11 ac

Post-Development

Total Area = 3.69 ac

Pond Area at SHWT = 0.37 ac

Impervous Area = 2.30 ac

Pervious Area = 1.02 ac

SMF 5

Wet Detention

Treat 1 in. of runoff over Impervious Area

Pre-Development Impervious Area Not Treated 1.58 ac

Post-Development Impervious Area 2.30 ac

Impervious Area Required to be Treated 0.72 ac

Compensatory Treatment Area 1.58 ac

Area to be treated 2.30 ac

Treatment volume required 0.19 ac-ft

TREATMENT CALCULATIONS

I-275 (SR 93) Design

G-5



ATKINS Designed By: MAW

Date: 3/26/2018

Checked By: RDU

Date: 3/26/2018

SMF 5

I-275 (SR 93) Design

Will attenuation be necessary? no

Zone 6 - 100yr/24hr (P) 11.3 in.

                                    

Pre-Development CN Calculations

Condition Area CN Weighted CN

Pond Area at SHWT 0.00 ac 100 0.00

Impervious Area Treated 0.00 ac 98 0.00

Impervious Area Not Treated 1.58 ac 98 41.96

Pervious Area - HSG A Good  2.11 ac 39 22.30

Total Area = 3.69 ac CNpre = 64

SCS Method for Attenuation Volume:

Spre = 5.56 in.

Qpre = 6.59 in.

Pre-development runoff volume = 2.03 ac-ft

Post-Development CN Calculations

Condition Area CN Weighted CN

Pond Area at SHWT 0.37 ac 100 10.03

Impervious Area Treated 2.30 ac 98 61.08

Pervious Area - HSG A Good  1.02 ac 39 10.78

Total Area = 3.69 ac CNpost = 82

SCS Method for Attenuation Volume:

Spost = 2.21 in.

Qpost = 9.02 in.

Post-development runoff volume = 2.77 ac-ft

Attenuation volume required (Post-Pre) 0.00 ac-ft Outfall is Tidally influenced, No Attenuation required.

ATTENUATION CALCULATIONS

ATTENUATION CALCULATIONS (CONT.)
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ATKINS Designed By: MAW

Date: 3/26/2018

Checked By: RDU

Date: 3/26/2018

SMF 5

I-275 (SR 93) Design

                 15 ft 15 ft

± 1:4 1:4 ±

              1:15 DHW 1:15

                                FB = 1.0 ft

                           AD          1:4

                           TD

Approx. Pond Bottom Elevation =

-1.40

Approx. Low Edge of Pavement (LEOP) at PR_REO_275WB_GP Approx. SHWT Elevation =

Approx. LEOP Elevation = 7.90 ft 4.60

Approx. LEOB Elevation = 7.90 ft AHW LEOP = 5.80

Approx. hydraulic clearance from LEOP = 1.00 ft AHW LEOB = 5.80

Head loss from LEOP to SMF (100 ft) = 0.10 ft Assumed HGL Slope = 0.001 ft/ft

Head loss from SMF to Outfall (500 ft) = 0.50 ft

Available depth for T.D. + A.D. = 1.20 ft

Attenuation Depth, A.D. 0.40 ft Iterative

Treatment Depth, T.D. 0.80 ft Iterative

Allowable High Water Elevation 5.8 ft

Area at AHW (Area at Top of Attenuation Depth) 0.42 ac Iterative

Area at Weir (Area at Bottom of Attenuation Depth) 0.40 ac Iterative

Area at SHWT (Area at Bottom of Treatment Depth) 0.37 ac

Provided Attenuation Volume 0.16 ac-ft

Provided Treatment Volume 0.31 ac-ft

Proposed Impervious Area to Be Treated 2.30 ac

Provided Treatment Depth = 1.61 in.

0.00 ac-ft

Total Volume Required

0.19 ac-ft

DHW = 5.80

Treatment Volume Required

0.19 ac-ft

Attenuation Volume Required

POND SIZE ESTIMATE

SMF 5

G-7



ATKINS Designed By: MAW

Date: 3/26/2018

Checked By: RDU

Date: 3/26/2018

SMF 8

Pre-Development

Total Area = 19.05 ac Loading Total Area = 27.00 ac

Pond Area at SHWT = 0.51 ac Total Impervious = 13.04 ac

Impervious Area Treated = 4.77 ac

Impervious Area Not Treated = 6.84 ac

Pervious Area = 6.93 ac

Post-Development

Total Area = 27.00 ac

Pond Area at SHWT = 1.57 ac

Impervous Area = 21.01 ac

Pervious Area = 4.42 ac

SMF 8

Dry Retention

Treat 0.5 in. of runoff over Impervious Area

Pre-Development Impervious Area Not Treated 6.84 ac

Post-Development Impervious Area 21.01 ac

Impervious Area Required to be Treated 14.17 ac

Compensatory Treatment Area 6.84 ac

Area to be treated 21.01 ac

Treatment volume required 0.88 ac-ft

I-275 (SR 93) Design

For Nutrient CN Sheet

For Nutrient CN Sheet

TREATMENT CALCULATIONS

G-8



ATKINS Designed By: MAW

Date: 3/26/2018

Checked By: RDU

Date: 3/26/2018

SMF 8

I-275 (SR 93) Design

Will attenuation be necessary? no

Zone 6 - 100yr/24hr (P) 11.3 in.

                                    

Pre-Development CN Calculations

Condition Area CN Weighted CN

Pond Area at SHWT 0.51 ac 100 2.68

Impervious Area Treated 4.77 ac 98 24.54

Impervious Area Not Treated 6.84 ac 98 35.19

Pervious Area - HSG A Good  6.93 ac 39 14.19

Total Area = 19.05 ac CNpre = 77

SCS Method for Attenuation Volume:

Spre = 3.06 in.

Qpre = 8.31 in.

Pre-development runoff volume = 13.20 ac-ft

Post-Development CN Calculations

Condition Area CN Weighted CN

Pond Area at SHWT 1.57 ac 100 5.81

Impervious Area Treated 21.01 ac 98 76.26

Pervious Area - HSG A Good  4.42 ac 39 6.38

Total Area = 27.00 ac CNpost = 88

SCS Method for Attenuation Volume:

Spost = 1.30 in.

Qpost = 9.87 in.

Post-development runoff volume = 22.21 ac-ft

Attenuation volume required (Post-Pre) 0.00 ac-ft Outfall is Tidally influenced, No Attenuation required.

ATTENUATION CALCULATIONS

ATTENUATION CALCULATIONS (CONT.)
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ATKINS Designed By: MAW

Date: 3/26/2018

Checked By: RDU

Date: 3/26/2018

SMF 8

I-275 (SR 93) Design

                 15 ft 15 ft

± 1:4 1:4 ±

              1:15 DHW 1:15

                                FB = 1.0 ft

                           AD          1:4

                           TD

Approx. Pond Bottom Elevation (Plus 2' for dry detention) =

4.60

Approx. Low Edge of Pavement (LEOP) at STA 1115+00.00 (PR_9G6S) Approx. SHWT Elevation =

Approx. LEOP Elevation = 8.40 ft 2.60

Approx. LEOB Elevation = 8.40 ft AHW LEOP = 6.30

Approx. hydraulic clearance from LEOP = 1.00 ft AHW LEOB = 6.30

Head loss from LEOP to SMF (100 ft) = 0.10 ft Assumed HGL Slope = 0.001 ft/ft

Head loss from SMF to Outfall (500 ft) = 0.50 ft

Available depth for T.D. + A.D. = 3.70 ft

Attenuation Depth, A.D. 1.0 ft Iterative

Treatment Depth, T.D. 0.6 ft Iterative

Allowable High Water Elevation 6.2 ft

Area at AHW (Area at Top of Attenuation Depth) 1.77 ac Iterative

Area at Weir (Area at Bottom of Attenuation Depth) 1.65 ac Iterative

Area at SHWT (Area at Bottom of Treatment Depth) 1.57 ac Iterative

Provided Attenuation Volume 1.71 ac-ft

Provided Treatment Volume 0.97 ac-ft

Proposed Impervious Area to Be Treated 21.01 ac

Provided Treatment Depth = 0.55 in.

POND SIZE ESTIMATE

SMF 8

0.00 ac-ft

Total Volume Required

0.88 ac-ft

DHW = 6.20

Treatment Volume Required

0.88 ac-ft

Attenuation Volume Required

G-10



ATKINS Designed By: MAW

Date: 3/26/2018

Checked By: RDU

Date: 3/26/2018

SMF 10

Pre-Development

Total Area = 24.55 ac Loading Total Area = 27.57 ac

Pond Area at SHWT = 2.07 ac Total Impervious = 13.85 ac

Impervious Area Treated = 7.21 ac

Impervious Area Not Treated = 3.06 ac

Pervious Area = 12.21 ac

Post-Development

Total Area = 27.57 ac

Pond Area at SHWT = 3.29 ac

Impervous Area = 19.50 ac

Pervious Area = 4.78 ac

SMF 10

Wet Retention

Treat 1 in. of runoff over Impervious Area

Pre-Development Impervious Area Not Treated 3.06 ac

Post-Development Impervious Area 19.50 ac

Impervious Area Required to be Treated 16.44 ac

Compensatory Treatment Area 3.06 ac

Area to be treated 19.50 ac

Treatment volume required 1.63 ac-ft

I-275 (SR 93) Design

For Nutrient CN Sheet

For Nutrient CN Sheet

TREATMENT CALCULATIONS
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ATKINS Designed By: MAW

Date: 3/26/2018

Checked By: RDU

Date: 3/26/2018

SMF 10

I-275 (SR 93) Design

Will attenuation be necessary? yes

Zone 6 - 100yr/24hr (P) 11.3 in.

                                    

Pre-Development CN Calculations

Condition Area CN Weighted CN

Pond Area at SHWT 2.07 ac 100 8.43

Impervious Area Treated 7.21 ac 98 28.78

Impervious Area Not Treated 3.06 ac 98 12.22

Pervious Area - HSG A Good  12.21 ac 39 19.40

Total Area = 24.55 ac CNpre = 69

SCS Method for Attenuation Volume:

Spre = 4.53 in.

Qpre = 7.24 in.

Pre-development runoff volume = 14.81 ac-ft

Post-Development CN Calculations

Condition Area CN Weighted CN

Pond Area at SHWT 3.29 ac 100 11.93

Impervious Area Treated 19.50 ac 98 69.31

Pervious Area - HSG A Good  4.78 ac 39 6.76

Total Area = 27.57 ac CNpost = 88

SCS Method for Attenuation Volume:

Spost = 1.36 in.

Qpost = 9.81 in.

Post-development runoff volume = 22.55 ac-ft

Attenuation volume required (Post-Pre) 7.74 ac-ft

ATTENUATION CALCULATIONS

ATTENUATION CALCULATIONS (CONT.)
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ATKINS Designed By: MAW

Date: 3/26/2018

Checked By: RDU

Date: 3/26/2018

SMF 10

I-275 (SR 93) Design

                 15 ft 15 ft

± 1:4 1:4 ±

              1:15 DHW 1:15

                                FB = 1.0 ft

                           AD          1:4

                           TD

Approx. Pond Bottom Elevation =

-2.07

Approx. Low Edge of Pavement (LEOP) at STA 1105+23.36 (PR_9G6S) Approx. SHWT Elevation =

Approx. LEOP Elevation = 6.98 ft 1.93

Approx. LEOB Elevation = 6.93 ft AHW LEOP = 4.88

Approx. hydraulic clearance from LEOP = 1.00 ft AHW LEOB = 4.83

Head loss from LEOP to SMF (100 ft) = 0.10 ft Assumed HGL Slope = 0.001 ft/ft

Head loss from SMF to Outfall (100 ft) = 0.10 ft

Available depth for T.D. + A.D. = 2.95 ft

Attenuation Depth, A.D. 2.4 ft Iterative

Treatment Depth, T.D. 0.5 ft Iterative

Allowable High Water Elevation 4.8 ft

Area at AHW (Area at Top of Attenuation Depth) 3.68 ac Iterative

Area at Weir (Area at Bottom of Attenuation Depth) 3.35 ac Iterative

Area at SHWT (Area at Bottom of Treatment Depth) 3.29 ac Iterative

Provided Attenuation Volume 8.44 ac-ft

Provided Treatment Volume 1.66 ac-ft

Proposed Impervious Area to Be Treated 19.50 ac

Provided Treatment Depth = 1.02 in.

POND SIZE ESTIMATE

SMF 10

7.74 ac-ft

Total Volume Required

9.36 ac-ft

DHW = 4.83

Treatment Volume Required

1.63 ac-ft

Attenuation Volume Required

G-13



ATKINS Designed By: MAW

Date: 3/26/2018

Checked By: RDU

Date: 3/26/2018

SMF 11

Pre-Development

Total Area = 1.73 ac

Pond Area at SHWT = 0.00 ac

Impervious Area Treated = 0.26 ac

Impervious Area Not Treated = 0.66 ac

Pervious Area = 0.81 ac

Post-Development

Total Area = 1.73 ac

Pond Area at SHWT = 0.30 ac

Impervous Area = 0.33 ac

Pervious Area = 1.10 ac

SMF 11

Wet Detention

Treat 1 in. of runoff over Impervious Area

Pre-Development Impervious Area Not Treated 0.66 ac

Post-Development Impervious Area 0.33 ac

Impervious Area Required to be Treated -0.33 ac

Compensatory Treatment Area 0.33 ac

Area to be treated 0.00 ac

Treatment volume required 0.00 ac-ft

I-275 (SR 93) Design

TREATMENT CALCULATIONS

G-14



ATKINS Designed By: MAW

Date: 3/26/2018

Checked By: RDU

Date: 3/26/2018

SMF 11

I-275 (SR 93) Design

Will attenuation be necessary? yes

Zone 6 - 100yr/24hr (P) 11.3 in.

                                    

Pre-Development CN Calculations

Condition Area CN Weighted CN

Pond Area at SHWT 0.00 ac 100 0.00

Impervious Area Treated 0.26 ac 98 14.73

Impervious Area Not Treated 0.66 ac 98 37.39

Pervious Area - HSG A Good  0.81 ac 39 18.26

Total Area = 1.73 ac CNpre = 70

SCS Method for Attenuation Volume:

Spre = 4.21 in.

Qpre = 7.46 in.

Pre-development runoff volume = 1.08 ac-ft

Post-Development CN Calculations

Condition Area CN Weighted CN

Pond Area at SHWT 0.30 ac 100 17.34

Impervious Area Treated 0.33 ac 98 18.69

Pervious Area - HSG A Good  1.10 ac 39 24.80

Total Area = 1.73 ac CNpost = 61

SCS Method for Attenuation Volume:

Spost = 6.44 in.

Qpost = 6.09 in.

Post-development runoff volume = 0.88 ac-ft

Attenuation volume required (Post-Pre) -0.20 ac-ft

ATTENUATION CALCULATIONS

ATTENUATION CALCULATIONS (CONT.)
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ATKINS Designed By: MAW

Date: 3/26/2018

Checked By: RDU

Date: 3/26/2018

SMF 11

I-275 (SR 93) Design

                 15 ft 15 ft

± 1:4 1:4 ±

              1:15 DHW 1:15

                                FB = 1.0 ft

                           AD          1:4

                           TD

Approx. Pond Bottom Elevation =

low point at STA 1209+33.71 El.6.06 (5.47 w/cross slope) -5.30

Approx. Low Edge of Pavement (LEOP) at STA 1213+96.34  (PR_3G6N) Approx. SHWT Elevation =

Approx. LEOP Elevation = 5.47 ft 2.70 3.30 SHWT LOWER ORIFICE 6"

Approx. LEOB Elevation = 5.40 ft AHW LEOP = 3.27

Approx. hydraulic clearance from LEOP = 1.00 ft AHW LEOB = 3.20

Head loss from LEOP to SMF (200 ft) = 0.20 ft Assumed HGL Slope = 0.001 ft/ft

Head loss from SMF to Outfall (800 ft) = 0.80 ft

Available depth for T.D. + A.D. = 0.57 ft

Attenuation Depth, A.D. 0.2 ft Iterative

Treatment Depth, T.D. 0.3 ft Iterative

Allowable High Water Elevation 3.2 ft

Area at AHW (Area at Top of Attenuation Depth) 0.32 ac Iterative

Area at Weir (Area at Bottom of Attenuation Depth) 0.32 ac Iterative

Area at SHWT (Area at Bottom of Treatment Depth) 0.30 ac Iterative

Provided Attenuation Volume 0.06 ac-ft

Provided Treatment Volume 0.09 ac-ft

Proposed Impervious Area to Be Treated 0.00 ac

Provided Treatment Depth = 0.00 in.

POND SIZE ESTIMATE

SMF 11

-0.20 ac-ft

Total Volume Required

-0.20 ac-ft

DHW = 3.20

Treatment Volume Required

0.00 ac-ft

Attenuation Volume Required

G-16



ATKINS Designed By: MAW

Date: 3/26/2018

Checked By: RDU

Date: 3/26/2018

SMF 12

Pre-Development

Total Area = 14.60 ac Loading Total Area = 26.74 ac

Pond Area at SHWT = 0.00 ac Total Impervious = 15.49 ac

Impervious Area Treated = 1.85 ac

Impervious Area Not Treated = 7.89 ac

Pervious Area = 4.86 ac

Post-Development

Total Area = 26.74 ac

Pond Area at SHWT = 2.70 ac

Impervous Area = 19.65 ac

Pervious Area = 4.39 ac

SMF 12

Dry Retention

Treat 0.5 in. of runoff over Impervious Area

Pre-Development Impervious Area Not Treated 7.89 ac

Post-Development Impervious Area 19.65 ac

Impervious Area Required to be Treated 11.76 ac

Compensatory Treatment Area 7.89 ac

Area to be treated 19.65 ac

Treatment volume required 0.82 ac-ft

TREATMENT CALCULATIONS

I-275 (SR 93) Design

For Nutrient CN Sheet

For Nutrient CN Sheet

G-17



ATKINS Designed By: MAW

Date: 3/26/2018

Checked By: RDU

Date: 3/26/2018

SMF 12

I-275 (SR 93) Design

Will attenuation be necessary? no

Zone 6 - 100yr/24hr (P) 11.3 in.

                                    

Pre-Development CN Calculations

Condition Area CN Weighted CN

Pond Area at SHWT 0.00 ac 100 0.00

Impervious Area Treated 1.85 ac 98 12.42

Impervious Area Not Treated 7.89 ac 98 52.96

Pervious Area - HSG A Good  4.86 ac 39 12.98

Total Area = 14.60 ac CNpre = 78

SCS Method for Attenuation Volume:

Spre = 2.76 in.

Qpre = 8.55 in.

Pre-development runoff volume = 10.40 ac-ft

Post-Development CN Calculations

Condition Area CN Weighted CN

Pond Area at SHWT 2.70 ac 100 10.10

Impervious Area Treated 19.65 ac 98 72.02

Pervious Area - HSG A Good  4.39 ac 39 6.40

Total Area = 26.74 ac CNpost = 89

SCS Method for Attenuation Volume:

Spost = 1.30 in.

Qpost = 9.88 in.

Post-development runoff volume = 22.01 ac-ft

Attenuation volume required (Post-Pre) 0.00 ac-ft Outfall is Tidally influenced, No Attenuation required.

ATTENUATION CALCULATIONS

ATTENUATION CALCULATIONS (CONT.)
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ATKINS Designed By: MAW

Date: 3/26/2018

Checked By: RDU

Date: 3/26/2018

SMF 12

I-275 (SR 93) Design

                 15 ft 15 ft

± 1:4 1:4 ±

              1:15 DHW 1:15

                                FB = 1.0 ft

                           AD          1:4

                           TD

Approx. Pond Bottom Elevation (Plus 2' for dry detention) =

5.30

Approx. Low Edge of Pavement (LEOP) at STA 2002+16.39 (PR_3C2WAP) Approx. SHWT Elevation =

Approx. LEOP Elevation = 8.92 ft 3.30

Approx. LEOB Elevation = 8.90 ft AHW LEOP = 6.82

Approx. hydraulic clearance from LEOP = 1.00 ft AHW LEOB = 6.80

Head loss from LEOP to SMF (100 ft) = 0.10 ft Assumed HGL Slope = 0.001 ft/ft

Head loss from SMF to Outfall (500 ft) = 0.50 ft

Available depth for T.D. + A.D. = 3.52 ft

Attenuation Depth, A.D. 1.0 ft Iterative

Treatment Depth, T.D. 0.5 ft Iterative

Allowable High Water Elevation 6.8 ft

Area at AHW (Area at Top of Attenuation Depth) 2.91 ac Iterative

Area at Weir (Area at Bottom of Attenuation Depth) 2.80 ac Iterative

Area at SHWT (Area at Bottom of Treatment Depth) 2.70 ac Iterative

Provided Attenuation Volume 2.86 ac-ft

Provided Treatment Volume 1.38 ac-ft

Proposed Impervious Area to Be Treated 19.65 ac

Provided Treatment Depth = 0.84 in.

0.00 ac-ft

Total Volume Required

0.82 ac-ft

DHW = 6.80

Treatment Volume Required

0.82 ac-ft

Attenuation Volume Required

POND SIZE ESTIMATE

SMF 12
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ATKINS Designed By: MAW

Date: 3/26/2018

Checked By: RDU

Date: 3/26/2018

SMF 14

Pre-Development

Total Area = 4.99 ac

Pond Area at SHWT = 0.00 ac

Impervious Area Treated = 0.44 ac

Impervious Area Not Treated = 0.88 ac

Pervious Area = 3.67 ac

Post-Development

Total Area = 4.99 ac

Pond Area at SHWT = 1.08 ac

Impervous Area = 2.50 ac

Pervious Area = 1.41 ac

SMF 14

Wet Detention

Treat 1 in. of runoff over Impervious Area

Pre-Development Impervious Area Not Treated 0.88 ac

Post-Development Impervious Area 2.50 ac

Impervious Area Required to be Treated 1.62 ac

Compensatory Treatment Area 0.88 ac

Area to be treated 2.50 ac

Treatment volume required 0.21 ac-ft

I-275 (SR 93) Design

TREATMENT CALCULATIONS
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ATKINS Designed By: MAW

Date: 3/26/2018

Checked By: RDU

Date: 3/26/2018

SMF 14

I-275 (SR 93) Design

Will attenuation be necessary? yes

Zone 6 - 100yr/24hr (P) 11.3 in.

                                    

Pre-Development CN Calculations

Condition Area CN Weighted CN

Pond Area at SHWT 0.00 ac 100 0.00

Impervious Area Treated 0.44 ac 98 8.64

Impervious Area Not Treated 0.88 ac 98 17.28

Pervious Area - HSG A Good  3.67 ac 39 28.68

Total Area = 4.99 ac CNpre = 55

SCS Method for Attenuation Volume:

Spre = 8.31 in.

Qpre = 5.17 in.

Pre-development runoff volume = 2.15 ac-ft

Post-Development CN Calculations

Condition Area CN Weighted CN

Pond Area at SHWT 1.08 ac 100 21.64

Impervious Area Treated 2.50 ac 98 49.10

Pervious Area - HSG A Good  1.41 ac 39 11.02

Total Area = 4.99 ac CNpost = 82

SCS Method for Attenuation Volume:

Spost = 2.23 in.

Qpost = 9.00 in.

Post-development runoff volume = 3.74 ac-ft

Attenuation volume required (Post-Pre) 1.59 ac-ft

ATTENUATION CALCULATIONS

ATTENUATION CALCULATIONS (CONT.)
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ATKINS Designed By: MAW

Date: 3/26/2018

Checked By: RDU

Date: 3/26/2018

SMF 14

I-275 (SR 93) Design

                 15 ft 15 ft

± 1:4 1:4 ±

              1:15 DHW 1:15

                                FB = 1.0 ft

                           AD          1:4

                           TD

Approx. Pond Bottom Elevation =

-1.10

Approx. Low Edge of Pavement (LEOP) 275NB_GP Approx. SHWT Elevation =

Approx. LEOP Elevation = 38.40 ft 6.90

Approx. LEOB Elevation = 12.00 ft AHW LEOP = 35.40

Approx. hydraulic clearance from LEOP = 1.00 ft AHW LEOB = 9.00

Head loss from LEOP to SMF (1000 ft) = 1.00 ft Assumed HGL Slope = 0.001 ft/ft

Head loss from SMF to Outfall (50 ft) = 0.05 ft

Available depth for T.D. + A.D. = 28.50 ft

Attenuation Depth, A.D. 1.7 ft Iterative

Treatment Depth, T.D. 0.4 ft Iterative

Allowable High Water Elevation 9.0 ft

Area at AHW (Area at Top of Attenuation Depth) 1.32 ac Iterative

Area at Weir (Area at Bottom of Attenuation Depth) 1.13 ac Iterative

Area at SHWT (Area at Bottom of Treatment Depth) 1.08 ac Iterative

Provided Attenuation Volume 2.08 ac-ft

Provided Treatment Volume 0.44 ac-ft

Proposed Impervious Area to Be Treated 2.50 ac

Provided Treatment Depth = 2.12 in.

1.59 ac-ft

Total Volume Required

1.80 ac-ft

DHW = 9.00

Treatment Volume Required

0.21 ac-ft

Attenuation Volume Required

POND SIZE ESTIMATE

SMF 14
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ATKINS Designed By: MAW

Date: 3/26/2018

I-275 (SR 93) Design Checked By: RDU

Direct Discharge to OTB Date: 3/26/2018

Pre-Development

Total Area = 52.10 ac

Pond Area/water= 13.18 ac

Impervious Area Treated = 0.00 ac

Impervious Area Not Treated = 22.48 ac

Pervious Area = 16.44 ac

Post-Development

Total Area = 52.10 ac

Pond Area at SHWT = 0.00 ac

Impervous Area = 44.09 ac

Pervious Area = 8.01 ac

Wet Detention

Treat 1 in. of runoff over Impervious Area

Pre-Development Impervious Area Not Treated 22.48 ac

Compensatory Treatment 0.00 ac

Post-Development Impervious Area 44.09 ac

Area to be Treated 21.61 ac

Treatment Volume Required 1.80 ac-ft

TREATMENT CALCULATIONS

G-23
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ATKINS Designed By: MAW

Date: 3/28/2018

Checked By: RDU

Subject: FPID 412531-1-52-01 I-275 (SR 93) Date: 3/28/2018

Direct Discharge to Old Tampa Bay

Pre-Development

Non DCIA CN Composite Calculation

Direct Discharge to Old Tampa Bay

Condition Good Good

Land Use Open Space Open Space

Hydrologic Group A A

Percent of Open Space N/A N/A

Open Space CN 39 100

Area 16.44 ac 13.18 ac

Adjusted Percent Open n/a n/a

Total Open Space Area 29.62 ac
Existing Non DCIA CN 66

Basin Description Land Use Area % DCIA Non DCIA CN Runoff Coeff.
1

EMC (TN)
2

EMC (TP)
2

Existing Open Space Undeveloped 16.44 ac 0% 66 0.058 1.15 mg/L 0.06 mg/L

Existing Pavement Highway 22.48 ac 100% 98 0.823 1.52 mg/L 0.20 mg/L

Existing Pond Area/Water Water 13.18 ac 0% 66 0.058 0.00 mg/L 0.00 mg/L

Existing Pond Berm Pond 0.00 ac 0% 39 0.010 0.00 mg/L 0.00 mg/L

Total Area: 52.10 ac Pre-Development DCIA %: 43.15%

Total Area minus the Water: 38.92 ac

Weighted Coefficients: 0.388

1.364 mg/L 0.139 mg/L

Post-Development

Non DCIA CN Composite Calculation

Direct Discharge to Old Tampa Bay

Condition Good

Land Use Open Space

Hydrologic Group A

Percent of Open Space N/A

Open Space CN 39

Area 8.01 ac

Adjusted Percent Open n/a

Total Open Space Area 8.01 ac
Proposed Non DCIA CN 39

Basin Description Land Use Area % DCIA Non DCIA CN Runoff Coeff.
1

EMC (TN)
2

EMC (TP)
2

Proposed Open Space Undeveloped 8.01 ac 0% 39 0.010 1.15 mg/L 0.06 mg/L

Proposed Pavement Highway 44.09 ac 100% 98 0.823 1.52 mg/L 0.20 mg/L

Proposed Pond Area at the SHWT Water 0.00 ac 0% 100 0.616 0.00 mg/L 0.00 mg/L

Proposed Pond Berm Pond 0.00 ac 0% 39 0.010 0.00 mg/L 0.00 mg/L

Total Area: 52.10 ac Post-Development DCIA %: 84.63%

Total Area minus the Pond: 52.10 ac

Weighted Coefficients: 0.698

1.463 mg/L 0.178 mg/L

Annual Runoff Volume: 154.56 ac-ft/yr (EQ 1)

Weighted Coefficients Without Water:

Weighted Coefficients Without Water:
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Basin 3

Pre-Development

Non DCIA CN Composite Calculation

Condition Good Good Good

Land Use Open Space Open Space Open Space

Hydrologic Group A A A

Percent of Open Space N/A N/A N/A

Open Space CN 39 39 100

Area 8.93 ac 0.19 ac 0.62 ac

Adjusted Percent Open n/a n/a n/a

Total Open Space Area 9.74 ac
Existing Non DCIA CN 43

Basin Description Land Use Area % DCIA Non DCIA CN Runoff Coeff.
1

EMC (TN)
2

EMC (TP)
2

Existing Open Space Undeveloped 8.93 ac 0% 43 0.014 1.15 mg/L 0.06 mg/L

Existing Pavement Highway 19.66 ac 100% 98 0.823 1.52 mg/L 0.20 mg/L

Existing Pond Area at the SHWT Water 0.62 ac 0% 43 0.014 0.00 mg/L 0.00 mg/L

Existing Pond Berm Pond 0.19 ac 0% 43 0.014 0.00 mg/L 0.00 mg/L

Total Area: 29.40 ac Pre-Development DCIA %: 66.87%

Total Area minus the Water/Pond: 28.59 ac

Weighted Coefficients: 0.555

Weighted Coefficients Without Ponds: 1.404 mg/L 0.155 mg/L

Post-Development

Non DCIA CN Composite Calculation

Basin

Condition Good Good Good

Land Use Open Space Open Space Open Space

Hydrologic Group A A A

Percent of Open Space N/A N/A N/A

Open Space CN 39 39 100

Area 6.06 ac 2.19 ac 0.79 ac

Adjusted Percent Open n/a n/a n/a

Total Open Space Area 9.04 ac
Proposed Non DCIA CN 44

Basin Description Land Use Area % DCIA Non DCIA CN Runoff Coeff.
1

EMC (TN)
2

EMC (TP)
2

Proposed Open Space Undeveloped 6.06 ac 0% 44 0.015 1.15 mg/L 0.06 mg/L

Proposed Pavement Highway 20.36 ac 100% 98 0.823 1.52 mg/L 0.20 mg/L

Proposed Pond Area at the SHWT Water 0.79 ac 0% 44 0.015 0.00 mg/L 0.00 mg/L

Proposed Pond Berm Pond 2.19 ac 0% 44 0.015 0.00 mg/L 0.00 mg/L

Total Area: 29.40 ac Post-Development DCIA %: 69.25%

Total Area minus the Water/Pond: 26.42 ac

Weighted Coefficients: 0.575

1.435 mg/L 0.167 mg/L

Annual Runoff Volume: 71.80 ac-ft/yr (EQ 1)

Basin 3

Basin 3

Weighted Coefficients Without Ponds:
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ATKINS Designed By: MAW

Date: 3/28/2018

Checked By: RDU

Subject: FPID 412531-1-52-01 I-275 (SR 93) Date: 3/28/2018

Basin 3

PROPOSED TREATMENT SYSTEM(S)

Elevation Area Volume

            Wet Detention      Dry Retention Control/Bleeddown Elevation 1.50 ft 0.79 ac 1.25 ac-ft
Slope Change -0.50 ft 0.46 ac

WET DETENTION -0.50 ft 0.46 ac

-4.47 ft 0.25 ac

Permanent Pool Volume: 2.66 ac-ft 0.00 ac

Average Residence Time: 14 days (EQ 4) 0.00 ac

Total Permanent Pool Volume: 2.66 ac-ft

Description

Slope Change
1.41 ac-ft

Pond Bottom Elevation

0.00 ac-ft
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ATKINS Designed By: MAW

Date: 3/28/2018

Checked By: RDU

Subject: FPID 412531-1-52-01 I-275 (SR 93) Date: 3/28/2018

Basin 5

Pre-Development

Non DCIA CN Composite Calculation

Condition Good Good Good

Land Use Open Space Open Space Open Space

Hydrologic Group A A A

Percent of Open Space N/A N/A N/A

Open Space CN 39 39 100

Area 2.11 ac 0.00 ac 0.00 ac

Adjusted Percent Open n/a n/a n/a

Total Open Space Area 2.11 ac
Existing Non DCIA CN 39

Basin Description Land Use Area % DCIA Non DCIA CN Runoff Coeff.
1

EMC (TN)
2

EMC (TP)
2

Existing Open Space Undeveloped 2.11 ac 0% 39 0.010 1.15 mg/L 0.06 mg/L

Existing Pavement Highway 1.58 ac 100% 98 0.823 1.52 mg/L 0.20 mg/L

Existing Pond Area at the SHWT Water 0.00 ac 0% 39 0.010 0.00 mg/L 0.00 mg/L

Existing Pond Berm Pond 0.00 ac 0% 39 0.010 0.00 mg/L 0.00 mg/L

Total Area: 3.69 ac Pre-Development DCIA %: 42.82%

Total Area minus the Water/Pond: 3.69 ac

Weighted Coefficients: 0.358

1.308 mg/L 0.117 mg/L

Post-Development

Non DCIA CN Composite Calculation

Basin

Condition Good Good Good

Land Use Open Space Open Space Open Space

Hydrologic Group A A A

Percent of Open Space N/A N/A N/A

Open Space CN 39 39 100

Area 0.72 ac 0.30 ac 0.37 ac

Adjusted Percent Open n/a n/a n/a

Total Open Space Area 1.39 ac
Proposed Non DCIA CN 55

Basin Description Land Use Area % DCIA Non DCIA CN Runoff Coeff.
1

EMC (TN)
2

EMC (TP)
2

Proposed Open Space Undeveloped 0.72 ac 0% 55 0.030 1.15 mg/L 0.06 mg/L

Proposed Pavement Highway 2.30 ac 100% 98 0.823 1.52 mg/L 0.20 mg/L

Proposed Pond Area at the SHWT Water 0.37 ac 0% 55 0.030 0.00 mg/L 0.00 mg/L

Proposed Pond Berm Pond 0.30 ac 0% 55 0.030 0.00 mg/L 0.00 mg/L

Total Area: 3.69 ac Post-Development DCIA %: 62.33%

Total Area minus the Water/Pond: 3.02 ac

Weighted Coefficients: 0.524

1.432 mg/L 0.165 mg/L

Annual Runoff Volume: 8.22 ac-ft/yr (EQ 1)

Weighted Coefficients Without Water/Ponds:

Basin 5

Basin 5

Weighted Coefficients Without Ponds:
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ATKINS Designed By: MAW

Date: 3/28/2018

Checked By: RDU

Subject: FPID 412531-1-52-01 I-275 (SR 93) Date: 3/28/2018

Basin 5

PROPOSED TREATMENT SYSTEM(S)

Elevation Area Volume

            Wet Detention      Dry Retention Control/Bleeddown Elevation 4.60 ft 0.37 ac 0.65 ac-ft
Slope Change 2.60 ft 0.28 ac

WET DETENTION 2.60 ft 0.28 ac

-1.40 ft 0.21 ac

Permanent Pool Volume: 1.63 ac-ft 0.00 ac

Average Residence Time: 72 days (EQ 4) 0.00 ac

Total Permanent Pool Volume: 1.63 ac-ft

Description

Slope Change
0.98 ac-ft

Pond Bottom Elevation

0.00 ac-ft
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Checked By: RDU

Subject: FPID 412531-1-52-01 I-275 (SR 93) Date: 3/28/2018

Basin 8

Pre-Development

Non DCIA CN Composite Calculation

Condition Good Good Good

Land Use Open Space Open Space Open Space

Hydrologic Group A A A

Percent of Open Space N/A N/A N/A

Open Space CN 39 39 100

Area 13.21 ac 0.24 ac 0.51 ac

Adjusted Percent Open n/a n/a n/a

Total Open Space Area 13.96 ac
Existing Non DCIA CN 41

Basin Description Land Use Area % DCIA Non DCIA CN Runoff Coeff.
1

EMC (TN)
2

EMC (TP)
2

Existing Open Space Undeveloped 13.21 ac 0% 41 0.012 1.15 mg/L 0.06 mg/L

Existing Pavement Highway 13.04 ac 100% 98 0.823 1.52 mg/L 0.20 mg/L

Existing Pond Area at the SHWT Water 0.51 ac 0% 41 0.012 0.00 mg/L 0.00 mg/L

Existing Pond Berm Pond 0.24 ac 0% 41 0.012 0.00 mg/L 0.00 mg/L

Total Area: 27.00 ac Pre-Development DCIA %: 48.30%

Total Area minus the Water/Pond: 26.25 ac

Weighted Coefficients: 0.404

1.334 mg/L 0.127 mg/L

Post-Development

Non DCIA CN Composite Calculation

Basin

Condition Good Good Good

Land Use Open Space Open Space Open Space

Hydrologic Group A A A

Percent of Open Space N/A N/A N/A

Open Space CN 39 39 100

Area 3.60 ac 0.82 ac 1.57 ac

Adjusted Percent Open n/a n/a n/a

Total Open Space Area 5.99 ac
Proposed Non DCIA CN 55

Basin Description Land Use Area % DCIA Non DCIA CN Runoff Coeff.
1

EMC (TN)
2

EMC (TP)
2

Proposed Open Space Undeveloped 3.60 ac 0% 55 0.030 1.15 mg/L 0.06 mg/L

Proposed Pavement Highway 21.01 ac 100% 98 0.823 1.52 mg/L 0.20 mg/L

Proposed Pond Area at the SHWT Water 1.57 ac 0% 55 0.030 0.00 mg/L 0.00 mg/L

Proposed Pond Berm Pond 0.82 ac 0% 55 0.030 0.00 mg/L 0.00 mg/L

Total Area: 27.00 ac Post-Development DCIA %: 77.81%

Total Area minus the Water/Pond: 24.61 ac

Weighted Coefficients: 0.647

1.466 mg/L 0.179 mg/L

Annual Runoff Volume: 74.25 ac-ft/yr (EQ 1)

Basin 8

Basin 8

Weighted Coefficients Without Ponds:

Weighted Coefficients Without Water/Ponds:

H-24
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ATKINS Designed By: MAW

Date: 3/28/2018

Checked By: RDU

Subject: FPID 412531-1-52-01 I-275 (SR 93) Date: 3/28/2018

Basin 10

Pre-Development

Non DCIA CN Composite Calculation

Condition Good Good Good

Land Use Open Space Open Space Open Space

Hydrologic Group A A A

Percent of Open Space N/A N/A N/A

Open Space CN 39 39 100

Area 11.38 ac 0.27 ac 2.07 ac

Adjusted Percent Open n/a n/a n/a

Total Open Space Area 13.72 ac
Existing Non DCIA CN 48

Basin Description Land Use Area % DCIA Non DCIA CN Runoff Coeff.
1

EMC (TN)
2

EMC (TP)
2

Existing Open Space Undeveloped 11.38 ac 0% 48 0.020 1.15 mg/L 0.06 mg/L

Existing Pavement Highway 13.85 ac 100% 98 0.823 1.52 mg/L 0.20 mg/L

Existing Pond Area at the SHWT Water 2.07 ac 0% 48 0.020 0.00 mg/L 0.00 mg/L

Existing Pond Berm Pond 0.27 ac 0% 48 0.020 0.00 mg/L 0.00 mg/L

Total Area: 27.57 ac Pre-Development DCIA %: 50.24%

Total Area minus the Water/Pond: 25.23 ac

Weighted Coefficients: 0.423

1.353 mg/L 0.135 mg/L

Post-Development

Non DCIA CN Composite Calculation

Basin

Condition Good Good Good

Land Use Open Space Open Space Open Space

Hydrologic Group A A A

Percent of Open Space N/A N/A N/A

Open Space CN 39 39 100

Area 3.70 ac 1.08 ac 3.29 ac

Adjusted Percent Open n/a n/a n/a

Total Open Space Area 8.07 ac
Proposed Non DCIA CN 64

Basin Description Land Use Area % DCIA Non DCIA CN Runoff Coeff.
1

EMC (TN)
2

EMC (TP)
2

Proposed Open Space Undeveloped 3.70 ac 0% 64 0.051 1.15 mg/L 0.06 mg/L

Proposed Pavement Highway 19.50 ac 100% 98 0.823 1.52 mg/L 0.20 mg/L

Proposed Pond Area at the SHWT Water 3.29 ac 0% 64 0.051 0.00 mg/L 0.00 mg/L

Proposed Pond Berm Pond 1.08 ac 0% 64 0.051 0.00 mg/L 0.00 mg/L

Total Area: 27.57 ac Post-Development DCIA %: 70.73%

Total Area minus the Water/Pond: 23.20 ac

Weighted Coefficients: 0.597

1.461 mg/L 0.177 mg/L

Annual Runoff Volume: 69.95 ac-ft/yr (EQ 1)

Basin 10

Basin 10

Weighted Coefficients Without Ponds:

Weighted Coefficients Without Water/Ponds:
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ATKINS Designed By: MAW

Date: 3/28/2018

Checked By: RDU

Subject: FPID 412531-1-52-01 I-275 (SR 93) Date: 3/28/2018

Basin 10

PROPOSED TREATMENT SYSTEM(S)

Elevation Area Volume

            Wet Detention      Dry Retention Control/Bleeddown Elevation 1.93 ft 3.61 ac 6.63 ac-ft
Slope Change -0.07 ft 3.02 ac

WET DETENTION -0.07 ft 3.02 ac

-8.07 ft 2.52 ac

Permanent Pool Volume: 28.79 ac-ft 0.00 ac

Average Residence Time: 150 days (EQ 4) 0.00 ac

Total Permanent Pool Volume: 28.79 ac-ft

Description

Slope Change
22.16 ac-ft

Pond Bottom Elevation

0.00 ac-ft

H-31



In
c
h

e
s

%

S
y
s

te
m

s
 a

v
a

il
a

b
le

 f
o

r 
a

n
a

ly
s

is
:

R
e

te
n

ti
o

n
 B

a
s
in

 w
it
h

 o
p

ti
o

n
 f

o
r 

c
a

lc
u

la
ti
n

g
 e

ff
lu

e
n

t 
c
o

n
c
e

n
tr

a
ti
o

n
W

e
t 

D
e

te
n

ti
o

n
E

x
fi
lt
ra

ti
o

n
 T

re
n

c
h

P
e

rv
io

u
s
 P

a
v
e

m
e

n
t

S
to

rm
w

a
te

r 
H

a
rv

e
s
ti
n

g
 B

io
fi
lt
ra

ti
o

n
G

re
e

n
ro

o
f

R
a

in
w

a
te

r 
H

a
rv

e
s
ti
n

g
M

a
n

a
g

e
d

 A
q

u
a

ti
c
 P

la
n

ts
 D

e
te

n
ti
o

n
V

e
g

e
ta

te
d

 N
a

tu
ra

l 
B

u
ff

e
r

V
e

g
e

ta
te

d
 F

ilt
e

r 
S

tr
ip

S
w

a
le

R
a

in
 G

a
rd

e
n

T
re

e
 W

e
ll

L
in

e
d

 r
e

u
s
e

 p
o

n
d

U
s
e
r 

D
e
fi
n
e
d
 B

M
P

T
re

a
tm

e
n

t 
e

ff
ic

ie
n

c
y
 (

N
, 

P
) 

(e
x
 8

0
 7

0
 (

n
o

 d
e

c
im

a
l 
p

o
in

ts
) 

u
s

e
 o

n
ly

 f
o

r 
s

p
e

c
if

ie
d

 

re
m

o
v
a

l 
e

ff
ic

ie
n

c
y
):

In
p

u
t 

d
a
ta

C
a
lc

u
la

te
d

 o
r 

C
a
rr

y
o

v
e
r

 S
e

le
c

t 
th

e
 a

p
p

ro
p

ri
a

te
 M

e
te

o
ro

lo
g

ic
a

l 
Z

o
n

e
, 

in
p

u
t 

th
e

 

a
p

p
ro

p
ri

a
te

 M
e

a
n

 A
n

n
u

a
l 

R
a

in
fa

ll
 a

m
o

u
n

t 
a

n
d

 s
e

le
c

t 
th

e
 t

y
p

e
 

o
f 

a
n

a
ly

s
is

Z
o

n
e

 4

C
L

IC
K

 O
N

 C
E

L
L

 B
E

L
O

W
 T

O
 S

E
L

E
C

T

5
1

.0
0

M
e

a
n

 A
n

n
u

a
l 
R

a
in

fa
ll 

(P
le

a
s
e

 u
s
e

 r
a

in
fa

ll 
m

a
p

):

M
e

te
o

ro
lo

g
ic

a
l 
Z

o
n

e
 (

P
le

a
s
e

 u
s
e

 z
o

n
e

 m
a

p
):

M
o

d
e

l 
d

o
c

u
m

e
n

ta
ti

o
n

 a
n

d
 e

x
a

m
p

le
 p

ro
b

le
m

s
.

N
e

t 
im

p
ro

v
e

m
e

n
t

 S
e

le
c

t 
th

e
 S

T
O

R
M

W
A

T
E

R
 T

R
E

A
T

M
E

N
T

 A
N

A
L

Y
S

IS
 B

u
tt

o
n

 b
e

lo
w

 t
o

 b
e

g
in

 a
n

a
ly

z
in

g
 t

h
e

 

e
ff

e
c

ti
v
e

n
e

s
s

 o
f 

B
e

s
t 

M
a

n
a

g
e

m
e

n
t 

P
ra

c
ti

c
e

s
.

T
yp

e
 o

f 
a

n
a

ly
s
is

:

T
h

e
re

 i
s

 a
 u

s
e

r'
s

 m
a

n
u

a
l 
fo

r 
th

e
 B

M
P

T
R

A
IN

S
 m

o
d

e
l.
 I
t 

c
a

n
 b

e
 d

o
w

n
lo

a
d

e
d

 f
ro

m
 

w
w

w
.s

to
rm

w
a

te
r.

u
c

f.
e

d
u

. 
T

h
e

 r
e

s
u

lt
s

 f
ro

m
 t

h
e

 e
x

a
m

p
le

 p
ro

b
le

m
s

 s
h

o
w

n
 i
n

 t
h

e
 

m
a

n
u

a
l 
h

o
w

e
v
e

r 
m

a
y
 n

o
t 

re
fl

e
c

t 
c

u
rr

e
n

t 
m

o
d

e
l 
re

s
u

lt
s

 d
u

e
 t

o
 o

n
g

o
in

g
 u

p
d

a
te

s
 o

f 

th
e

 m
o

d
e

l.

B
lu

e
 N

u
m

b
e
rs

 =
 

R
e
d

 N
u

m
b

e
rs

 =
G

E
N

E
R

A
L

 S
IT

E
 I

N
F

O
R

M
A

T
IO

N
:

V
 8

.6

N
A

M
E

 O
F

 P
R

O
J

E
C

T

C
L

IC
K

 O
N

 C
E

L
L

 B
E

L
O

W
 T

O
 S

E
L

E
C

T

3
/3

0
/2

0
1
8

S
M

F
 1

0
V

IE
W

 Z
O

N
E

 M
A

P

V
IE

W
 M

E
A

N
 A

N
N

U
A

L
 R

A
IN

F
A

L
L

 

G
O

 T
O

 I
N

T
R

O
D

U
C

T
IO

N
 P

A
G

E

S
T

O
R

M
W

A
T

E
R

 T
R

E
A

T
M

E
N

T
 A

N
A

L
Y

S
IS

M
E

T
H

O
D

O
L

O
G

Y
 F

O
R

 W
E

T
 

D
E

T
E

N
T

IO
N

 S
Y

S
T

E
M

S

M
E

T
H

O
D

O
L

O
G

Y
 F

O
R

 C
A

L
C

U
L

A
T

IN
G

 R
E

Q
U

IR
E

D
 T

R
E

A
T

M
E

N
T

 
E

F
F

IC
IE

N
C

Y
 

M
E

T
H

O
D

O
L

O
G

Y
 F

O
R

 
R

E
T

E
N

T
IO

N
 S

Y
S

T
E

M
S

 

M
E

T
H

O
D

O
L

O
G

Y
 F

O
R

 
G

R
E

E
N

R
O

O
F

 S
Y

S
T

E
M

S
M

E
T

H
O

D
O

L
O

G
Y

 F
O

R
 W

A
T

E
R

 
H

A
R

V
E

S
T

IN
G

 S
Y

S
T

E
M

S

G
O

 T
O

  
W

A
T

E
R

S
H

E
D

 
C

H
A

R
A

C
T

E
R

IS
T

IC
S

R
E

S
E

T
 I

N
P

U
T

 F
O

R
 

S
T

O
R

M
W

A
T

E
R

 
T

R
E

A
T

M
E

N
T

 
A

N
A

L
Y

S
IS

H-32



D
e
la

y
 [

h
rs

]

m
a
x
 d

e
la

y
 =

 1
5
 h

rs
,

P
R

E
:

P
O

S
T

:
P

re
-d

e
v
e

lo
p

m
e

n
t 

la
n

d
 u

s
e

:
E

M
C

(N
):

1
.3

5
3

m
g

/L
1

.4
6

1
m

g
/L

w
it
h
 d

e
fa

u
lt
 E

M
C

s
E

M
C

(P
):

0
.1

3
5

m
g

/L
0

.1
7

7
m

g
/L

P
o

s
t-

d
e

v
e

lo
p

m
e

n
t 

la
n

d
 u

s
e

:
w

it
h
 d

e
fa

u
lt
 E

M
C

s

T
o

ta
l 
p

re
-d

e
v
e

lo
p

m
e

n
t 

c
a

tc
h

m
e

n
t 

a
re

a
:

2
5

.2
3

0
A

C
T

o
ta

l 
p

o
s
t-

d
e

v
e

lo
p

m
e

n
t 

c
a

tc
h

m
e

n
t 

o
r 

fo
r 

B
M

P
 a

n
a

ly
s
is

:
2

7
.5

7
0

A
C

A
v
e

ra
g

e
 a

n
n

u
a

l 
p

re
 r

u
n

o
ff

 v
o

lu
m

e
:

4
5

.3
9

4
a

c
-f

t/
y
e

a
r

P
re

-d
e

v
e

lo
p

m
e

n
t 

N
o

n
 D

C
IA

 C
N

:
4

8
.0

0
A

v
e

ra
g

e
 a

n
n

u
a

l 
p

o
s
t 

ru
n

o
ff

 v
o

lu
m

e
 (

n
o

te
 n

o
 B

M
P

 a
re

a
):

5
8

.8
5

4
a

c
-f

t/
y
e

a
r

P
re

-d
e

v
e

lo
p

m
e

n
t 

D
C

IA
 p

e
rc

e
n

ta
g

e
:

5
0

.2
4

%
P

re
-d

e
v
e

lo
p

m
e

n
t 

A
n

n
u

a
l 
M

a
s
s
 L

o
a

d
in

g
 -

 N
it

ro
g

e
n

:
7

5
.7

4
4

k
g

/y
e

a
r

P
o

s
t-

d
e

v
e

lo
p

m
e

n
t 

N
o

n
 D

C
IA

 C
N

:
6

4
.0

0
P

re
-d

e
v
e

lo
p

m
e

n
t 

A
n

n
u

a
l 
M

a
s
s
 L

o
a

d
in

g
 -

 P
h

o
s

p
h

o
ru

s
:

7
.5

5
8

k
g

/y
e

a
r

P
o

s
t-

d
e

v
e

lo
p

m
e

n
t 

D
C

IA
 p

e
rc

e
n

ta
g

e
:

7
0

.7
3

%
P

o
s
t-

d
e

v
e

lo
p

m
e

n
t 

A
n

n
u

a
l 
M

a
s
s
 L

o
a

d
in

g
 -

 N
it

ro
g

e
n

:
1

0
6

.0
4

2
k
g

/y
e

a
r

E
s
ti
m

a
te

d
 B

M
P

 A
re

a
 (

N
o

 l
o

a
d

in
g

 f
ro

m
 t

h
is

 a
re

a
)

4
.3

7
0

A
C

P
o

s
t-

d
e

v
e

lo
p

m
e

n
t 

A
n

n
u

a
l 
M

a
s
s
 L

o
a

d
in

g
 -

 P
h

o
s

p
h

o
ru

s
:

1
2

.8
4

7
k
g

/y
e

a
r

P
R

E
:

P
O

S
T

:
P

re
-d

e
v
e

lo
p

m
e

n
t 

la
n

d
 u

s
e

:
E

M
C

(N
):

m
g

/L
m

g
/L

w
it
h
 d

e
fa

u
lt
 E

M
C

s
E

M
C

(P
):

m
g

/L
m

g
/L

P
o

s
t-

d
e

v
e

lo
p

m
e

n
t 

la
n

d
 u

s
e

:
w

it
h
 d

e
fa

u
lt
 E

M
C

s

T
o

ta
l 
p

re
-d

e
v
e

lo
p

m
e

n
t 

c
a

tc
h

m
e

n
t 

a
re

a
:

A
C

T
o

ta
l 
p

o
s
t-

d
e

v
e

lo
p

m
e

n
t 

c
a

tc
h

m
e

n
t 

o
r 

B
M

P
 a

n
a

ly
s
is

 a
re

a
:

A
C

A
v
e

ra
g

e
 a

n
n

u
a

l 
p

re
 r

u
n

o
ff

 v
o

lu
m

e
:

a
c
-f

t/
y
e

a
r

P
re

-d
e

v
e

lo
p

m
e

n
t 

N
o

n
 D

C
IA

 C
N

:
A

v
e

ra
g

e
 a

n
n

u
a

l 
p

o
s
t 

ru
n

o
ff

 v
o

lu
m

e
 (

n
o

te
 n

o
 B

M
P

 a
re

a
):

a
c
-f

t/
y
e

a
r

P
re

-d
e

v
e

lo
p

m
e

n
t 

D
C

IA
 p

e
rc

e
n

ta
g

e
:

%
P

re
-d

e
v
e

lo
p

m
e

n
t 

A
n

n
u

a
l 
M

a
s
s
 L

o
a

d
in

g
 -

 N
it

ro
g

e
n

:
0

.0
0

0
k
g

/y
e

a
r

P
o

s
t-

d
e

v
e

lo
p

m
e

n
t 

N
o

n
 D

C
IA

 C
N

:
P

re
-d

e
v
e

lo
p

m
e

n
t 

A
n

n
u

a
l 
M

a
s
s
 L

o
a

d
in

g
 -

 P
h

o
s

p
h

o
ru

s
:

0
.0

0
0

k
g

/y
e

a
r

P
o

s
t-

d
e

v
e

lo
p

m
e

n
t 

D
C

IA
 p

e
rc

e
n

ta
g

e
:

%
P

o
s
t-

d
e

v
e

lo
p

m
e

n
t 

A
n

n
u

a
l 
M

a
s
s
 L

o
a

d
in

g
 -

 N
it

ro
g

e
n

:
0

.0
0

0
k
g

/y
e

a
r

E
s
ti
m

a
te

d
 B

M
P

 A
re

a
 (

N
o

 l
o

a
d

in
g

 f
ro

m
 t

h
is

 a
re

a
)

A
C

P
o

s
t-

d
e

v
e

lo
p

m
e

n
t 

A
n

n
u

a
l 
M

a
s
s
 L

o
a

d
in

g
 -

 P
h

o
s

p
h

o
ru

s
:

0
.0

0
0

k
g

/y
e

a
r

O
V

E
R

W
R

IT
E

 D
E

F
A

U
L

T
 C

O
N

C
E

N
T

R
A

T
IO

N
S

:

U
S

E
 D

E
F

A
U

L
T

 C
O

N
C

E
N

T
R

A
T

IO
N

S

C
A

T
C

H
M

E
N

T
 N

O
.2

 N
A

M
E

: 
  

  
  

  
  

  
  

  
  

  
  

  
  

  
  

  
  

  
  

  
  

  
  

  
  

  
  

  
  

O
V

E
R

W
R

IT
E

 D
E

F
A

U
L

T
 C

O
N

C
E

N
T

R
A

T
IO

N
S

 U
S

IN
G

:

C
L

IC
K

 O
N

 C
E

L
L

 B
E

L
O

W
 T

O
 S

E
L

E
C

T
 

C
A

T
C

H
M

E
N

T
 N

O
.1

 N
A

M
E

: 

B
lu

e
 N

u
m

b
e
rs

 =
 

R
e
d

 N
u

m
b

e
rs

 =

In
p

u
t 

d
a
ta

C
a
lc

u
la

te
d

C
L

IC
K

 O
N

 C
E

L
L

 B
E

L
O

W
 T

O
 S

E
L

E
C

T
 

W
A

T
E

R
S

H
E

D
 C

H
A

R
A

C
T

E
R

IS
T

IC
S

V
 8

.6

C
L

IC
K

 O
N

 C
E

L
L

 B
E

L
O

W
 T

O
 S

E
L

E
C

T
 

C
L

IC
K

 O
N

 C
E

L
L

 B
E

L
O

W
 T

O
 S

E
L

E
C

T
 C

O
N

F
IG

U
R

A
T

IO
N

A
 -

 S
in

g
le

 C
a

tc
h

m
e

n
t

D
e
v
e
lo

p
e
d

 U
s
e
r 

D
e
fi

n
e
d

 (
o

v
e
rw

ri
te

 d
e
fa

u
lt

s
)

D
e
v
e
lo

p
e
d

 U
s
e
r 

D
e
fi

n
e
d

 (
o

v
e
rw

ri
te

 d
e
fa

u
lt

s
)

C
L

IC
K

 O
N

 C
E

L
L

 B
E

L
O

W
 T

O
 S

E
L

E
C

T
 

S
E

L
E

C
T

 C
A

T
C

H
M

E
N

T
 C

O
N

F
IG

U
R

A
T

IO
N

7
/1

7
/2

0
1
8

F
o

r 
c
o

m
in

g
li

n
g

, 
th

e
 o

ff
-s

it
e
 c

a
tc

h
m

e
n

t 
m

u
s
t 

b
e
 u

p
s
tr

e
a
m

. 
T

h
e
 d

e
la

y
 i

s
 o

n
ly

 f
o

r 
re

te
n

ti
o

n
 B

M
P

s
 a

n
d

 

m
u

s
t 

b
e
 u

s
e
d

 i
n

 h
o

u
rs

 a
s
 m

e
a
s
u

re
d

 b
y
 t

h
e
 t

im
e
 o

f 
c
o

n
c
e
n

tr
a
ti

o
n

 a
t 

a
 o

n
e
 i

n
c
h

/h
o

u
r 

ra
in

G
O

 T
O

 S
T

O
R

M
W

A
T

E
R

 T
R

E
A

T
M

E
N

T
 A

N
A

L
Y

S
IS

V
IE

W
  

C
A

T
C

H
M

E
N

T
 C

O
N

F
IG

U
R

A
T

IO
N

V
IE

W
  

A
V

E
R

A
G

E
 A

N
N

U
A

L
 

R
U

N
O

F
F

 "
C

" 
F

a
c
to

r 

V
IE

W
  

E
M

C
 &

 F
L

U
C

C
S

G
O

 T
O

 G
IS

 L
A

N
D

U
S

E
 D

A
T

A

G
O

 T
O

 G
E

N
E

R
A

L
 S

IT
E

 I
N

F
O

R
M

A
T

IO
N

 P
A

G
E

H-33



C
a
tc

h
m

e
n

t 
1

C
a
tc

h
m

e
n

t 
2

C
a
tc

h
m

e
n

t 
3

C
a
tc

h
m

e
n

t 
4

T
o
ta

l 
p
re

-d
e
v
e
lo

p
m

e
n
t 

c
a
tc

h
m

e
n
t 

a
re

a
:

2
5
.2

3
0

0
.0

0
0

0
.0

0
0

0
.0

0
0

a
c

T
o
ta

l 
p
o
s
t-

d
e
v
e
lo

p
m

e
n
t 

c
a
tc

h
m

e
n
t 

a
re

a
:

2
3
.2

0
0

0
.0

0
0

0
.0

0
0

0
.0

0
0

a
c

A
v
e
ra

g
e
 a

n
n
u
a
l 
re

s
id

e
n
c
e
 t

im
e
 (

b
e
tw

e
e
n
 1

 a
n
d
 5

0
0
 d

a
ys

)
1
5
0
.0

0
d
a
ys

L
it
to

ra
l 
Z

o
n
e
 o

r 
o
th

e
r 

im
p
ro

v
e
m

e
n
ts

 u
s
e
d
?
*

L
it
to

ra
l 
Z

o
n
e
 o

r 
o
th

e
r 

im
p
ro

v
e
m

e
n
t 

e
ff

ic
ie

n
c
y 

c
re

d
it
:

%

F
lo

a
ti
n
g
 W

e
tl
a
n
d
 o

r 
M

a
ts

 u
s
e
d
 i
n
 t

h
e
 d

e
s
ig

n
:

F
lo

a
ti
n
g
 W

e
tl
a
n
d
 o

r 
M

a
ts

 c
re

d
it
:

%

T
o
ta

l 
N

it
ro

g
e
n

 r
e
m

o
v
a
l 
re

q
u
ir
e
d
:

2
8
.5

7
2

%

T
o
ta

l 
P

h
o

s
p

h
o

ru
s
 r

e
m

o
v
a
l 
re

q
u
ir
e
d
:

4
1
.1

7
2

%

T
o
ta

l 
N

it
ro

g
e
n

 r
e
m

o
v
a
l 
e
ff

ic
ie

n
c
y:

4
2
.5

0
9

0
.0

0
0

0
.0

0
0

0
.0

0
0

%

T
o
ta

l 
P

h
o

s
p

h
o

ro
u

s
 r

e
m

o
v
a
l 
e
ff

ic
ie

n
c
y:

7
7
.4

0
5

0
.0

0
0

0
.0

0
0

0
.0

0
0

%
Is

 t
h
e
 w

e
t 

d
e
te

n
ti
o
n
 s

u
ff

ic
ie

n
t:

Y
E

S
A

v
e
ra

g
e
 a

n
n
u
a
l 
ru

n
o
ff

 v
o
lu

m
e
:

5
8
.8

5
4

a
c
-f

t/
yr

  
* 

p
o
n
d
 c

o
v
e
ra

g
e
 m

u
s
t 

fo
llo

w
 R

e
g
u
la

to
ry

 R
e
q
u
ir

e
m

e
n
ts

W
e
t 

D
e
te

n
ti

o
n

 P
o

n
d

 C
h

a
ra

c
te

ri
s
ti

c
:

M
in

im
u
m

 P
o
n
d
 P

e
rm

a
n
e
n
t 

P
o
o
l 
V

o
lu

m
e
:

2
4
.1

8
6

a
c
-f

t

T
h

e
 p

u
rp

o
s
e
 o

f 
th

e
 t

re
a
tm

e
n

t 
e
ff

ic
ie

n
c
y
 

g
ra

p
h

s
 i

s
 t

o
 h

e
lp

 i
ll

u
s
tr

a
te

 t
h

e
 t

re
a
tm

e
n

t 

e
ff

ic
ie

n
c
y
 o

f 
th

e
 w

e
t 

d
e
te

n
ti

o
n

 s
y
s
te

m
 a

s
 

th
e
 f

u
n

c
ti

o
n

 o
f 

a
v
e
ra

g
e
 a

n
n

u
a
l 

re
s
id

e
n

c
e
 

ti
m

e
 (

a
n

d
 p

e
rm

a
n

e
n

t 
p

o
o

l 
v
o

lu
m

e
).

 T
h

e
 

g
ra

p
h

 i
ll

u
s
tr

a
te

s
 t

h
a
t 

th
e
re

 i
s
 a

 p
o

in
t 

o
f 

d
im

in
is

h
e
d

 r
e
tu

rn
 a

s
 t

h
e
 p

e
rm

a
n

e
n

t 
p

o
o

l 

v
o

lu
m

e
 i

s
 s

u
b

s
ta

n
ti

a
ll

y
 i

n
c
re

a
s
e
d

. 

T
h

e
re

fo
re

, 
to

 p
ro

v
id

e
 t

h
e
 m

o
s
t 

e
c
o

n
o

m
ic

a
l 

B
M

P
 t

re
a
tm

e
n

t 
s
y
s
te

m
, 

o
th

e
r 

a
lt

e
rn

a
ti

v
e
s
 s

u
c
h

 a
s
 "

tr
e
a
tm

e
n

t 
tr

a
in

s
" 

a
n

d
 c

o
m

p
e
n

s
a
to

ry
 t

re
a
tm

e
n

t 
s
h

o
u

ld
 b

e
 

c
o

n
s
id

e
re

d
.

N
O

T
E

 F
O

R
 T

R
E

A
T

M
E

N
T

 E
F

F
IC

IE
N

C
Y

 

G
R

A
P

H
:

A
ls

o
 c

a
ll

e
d

: 
F

L
O

A
T

IN
G

 I
S

L
A

N
D

S
 a

n
d

 i
n

c
lu

d
e
s
 a

 w
e
t 

d
e
te

n
t i

o
n

 p
o

n
d

:
S

M
F

 1
0

V
 8

.6
W

E
T

 D
E

T
E

N
T

IO
N

 /
 M

A
N

A
G

E
D

 A
Q

U
A

T
IC

 P
L

A
N

T
S

:
7

/1
7

/2
0

1
8

0

1
0

2
0

3
0

4
0

5
0

6
0

7
0

8
0

9
0

1
0

0

0
1

0
0

2
0

0
3

0
0

4
0

0
5

0
0

Treatment Efficiency (%)

A
v

e
ra

g
e

 A
n

n
u

a
l 

R
e

si
d

e
n

ce
 T

im
e

 (
d

a
y

s)
 

E
ff

ic
ie

n
cy

 C
u

rv
e

(P
)

S
y
s 

E
ff

 (
P

) 
C

A
T

 1

S
y
s 

E
ff

 (
P

) 
C

A
T

 2

S
y
s 

E
ff

 (
P

) 
C

A
T

 3

S
y
s 

E
ff

 (
P

) 
C

A
T

 4

E
ff

ic
ie

n
cy

 C
u

rv
e

(N
)

S
y
s 

E
ff

 (
N

) 
C

A
T

 1

S
y
s 

E
ff

 (
N

) 
C

A
T

 2

S
y
s 

E
ff

 (
N

) 
C

A
T

 3

H-34



R
e

q
u

ir
e

d
 T

re
a

tm
e

n
t 

E
ff

 (
N

it
ro

g
e

n
):

2
9

%

R
e

q
u

ir
e

d
 T

re
a

tm
e

n
t 

E
ff

 (
P

h
o

s
p

h
o

ru
s

):
4

1
%

7
/1

7
/2

0
1

8

T
o

ta
l 

R
e

q
u

ir
e

d
 T

re
a

tm
e

n
t 

E
ff

ic
ie

n
c

y
:

N
O

T
E

 !
!!

: 
A

ll
 i
n

d
iv

id
u

a
l 
s

y
s

te
m

 m
u

s
t 

b
e

 s
iz

e
d

 p
ri

o
r 

to
 

b
e

in
g

 a
n

a
ly

z
e

d
 i
n

 c
o

n
ju

n
c

ti
o

n
 w

it
h

 o
th

e
r 

s
y
s

te
m

s
. 
P

le
a

s
e

 

re
a

d
 i
n

s
tr

u
c

ti
o

n
s

 i
n

 t
h

e
 C

A
T

C
H

M
E

N
T

 A
N

D
 T

R
E

A
T

M
E

N
T

 

S
U

M
M

A
R

Y
 R

E
S

U
L

T
S

 t
a

b
 f

o
r 

m
o

re
 i
n

fo
rm

a
ti

o
n

.

 S
e

le
c

t 
o

n
e

 o
f 

th
e

 B
M

P
s

 b
e

lo
w

 t
o

 a
n

a
ly

z
e

 e
ff

ic
ie

n
c

y
 o

r 
re

v
ie

w
 t

h
e

 s
u

m
m

a
ry

 d
a

ta
.

S
T

O
R

M
W

A
T

E
R

 T
R

E
A

T
M

E
N

T
 A

N
A

L
Y

S
IS

:

If
 n

o
t 

d
o

n
e

, 
s

p
e

c
if

y
 p

re
- 

a
n

d
 p

o
s

t-
d

e
v
e

lo
p

m
e

n
t 

w
a

te
rs

h
e

d
 c

h
a

ra
c

te
ri

s
ti

c
s

.

C
a
lc

u
la

te
d

In
p

u
t 

d
a
ta

B
lu

e
 N

u
m

b
e
rs

 =
 

R
e
d

 N
u

m
b

e
rs

 =
V

 8
.6

G
O

 T
O

 G
E

N
E

R
A

L
 S

IT
E

 I
N

F
O

R
M

A
T

IO
N

 P
A

G
E

R
E

T
E

N
T

IO
N

 B
A

S
IN

E
X

F
IL

T
R

A
T

IO
N

 T
R

E
N

C
H

F
IL

T
R

A
T

IO
N

P
E

R
V

IO
U

S
 

P
A

V
E

M
E

N
T

W
E

T
 D

E
T

E
N

T
IO

N
 /
 

M
A

P

G
O

 T
O

 W
A

T
E

R
S

H
E

D
 C

H
A

R
A

C
T

E
R

IS
T

IC
S

S
T

O
R

M
W

A
T

E
R

 
H

A
R

V
E

S
T

IN
G

G
R

E
E

N
R

O
O

F
R

A
IN

W
A

T
E

R
 

H
A

R
V

E
S

T
IN

G

G
O

 T
O

 C
O

S
T

 A
N

A
L

Y
S

IS
 

W
O

R
K

S
H

E
E

T

V
E

G
E

T
A

T
E

D
 

N
A

T
U

R
A

L
 B

U
F

F
E

R
V

E
G

E
T

A
T

E
D

 F
IL

T
E

R
 

S
T

R
IP

S
W

A
L

E
R

A
IN

 G
A

R
D

E
N

 /
 

d
e

p
re

s
s

io
n

 s
to

ra
g

e

T
R

E
E

 W
E

L
L

U
S

E
R

 D
E

F
IN

E
D

 B
M

P

C
A

T
C

H
M

E
N

T
 A

N
D

 T
R

E
A

T
M

E
N

T
 S

U
R

F
A

C
E

 

1

L
IN

E
D

 R
E

U
S

E
 P

O
N

D
 &

  
U

N
D

E
R

D
R

A
IN

 I
N

P
U

T

V
ie

w
 M

e
d

ia
 M

ix
e

s

H-35



O
p

ti
o

n
a

l 
Id

e
n

ti
fi
c
a

ti
o

n
  

C
a
tc

h
m

e
n

t 
1

C
a
tc

h
m

e
n

t 
2

C
a
tc

h
m

e
n

t 
3

C
a
tc

h
m

e
n

t 
4

W
e

t 
D

e
te

n
ti

o
n

/ 
M

A
P

s

7
5

.7
4

7
.5

6

1
0

6
.0

4

1
2

.8
5

2
9

4
1

T
N

 M
E

T
7

5
.2

9

7
.5

8
T

P
 M

E
T

4
3

7
7

6
0

.9
7

1
3

4
.2

8

2
.9

0
6

.3
9

4
5

.0
8

9
9

.2
9

9
.9

4
2

1
.9

0

B
M

P
 N

a
m

e

B
M

P
 N

a
m

e

S
u

rf
a

c
e

 W
a

te
r 

D
is

c
h

a
rg

e
 S

u
m

m
a

ry
 P

e
rf

o
rm

a
n

c
e

 o
f 

E
n

ti
re

 W
a

te
rs

h
e

d

B
M

P
 N

a
m

e

S
M

F
 1

0

B
M

P
T

R
A

IN
S

 M
O

D
E

L

P
h

o
s

p
h

o
ru

s
 P

o
s

t 
L

o
a

d
 (

k
g

/y
r)

T
a

rg
e

t 
L

o
a

d
 R

e
d

u
c

ti
o

n
 (

P
) 

%

L
o

a
d

 R
e

m
o

v
e

d
, 

N
 (

k
g

/y
r 

&
 I

b
/y

r)
:

N
it

ro
g

e
n

 P
re

 L
o

a
d

 (
k

g
/y

r)

T
re

a
tm

e
n

t 

O
b

j e
c

ti
v
e

s
 o

r 

T
a

rg
e

t 
fo

r

L
o

a
d

 R
e

m
o

v
e

d
, 

P
 (

k
g

/y
r 

&
 I

b
/y

r)
:

D
is

c
h

a
rg

e
d

 L
o

a
d

, 
N

 (
k

g
/y

r 
&

 l
b

/y
r)

:

D
is

c
h

a
rg

e
d

 L
o

a
d

, 
P

 (
k

g
/y

r 
&

 l
b

/y
r)

:

T
a

rg
e

t 
D

is
c

h
a

rg
e

 L
o

a
d

, 
N

 (
k

g
/y

r)

T
a

rg
e

t 
D

is
c

h
a

rg
e

 L
o

a
d

, 
P

 (
k

g
/y

r)

P
ro

v
id

e
d

 O
v
e

ra
ll

 E
ff

ic
ie

n
c

y
, 

N
 (

%
):

P
ro

v
id

e
d

 O
v
e

ra
ll

 E
ff

ic
ie

n
c

y
, 

P
 (

%
):

C
A

T
C

H
M

E
N

T
S

 A
N

D
 T

R
E

A
T

M
E

N
T

 S
U

R
F

A
C

E
 D

IS
C

H
A

R
G

E
 S

U
M

M
A

R
Y

V
 8

. 6

2
. 

C
e

rt
a

in
 B

M
P

 t
re

a
tm

e
n

t 
tr

a
in

 c
o

m
b

in
a

ti
o

n
s

 h
a

v
e

 n
o

t 
b

e
e

n
 e

v
a

lu
a

te
d

 a
n

d
 i

n
 p

ra
c

ti
c

e
 t

h
e

y
 a

re
 a

t 
th

is
 t

im
e

 n
o

t 
u

s
e

d
, 

 

3
. 

W
e

t 
d

e
te

n
ti

o
n

 i
s

 l
a

s
t 

w
h

e
n

 u
s

e
d

 i
n

 a
 s

in
g

le
 c

a
tc

h
m

e
n

t 
w

it
h

 o
th

e
r 

B
M

P
s

, 
e

x
c

e
p

t 
w

h
e

n
 f

o
ll

o
w

e
d

 b
y
 f

il
tr

a
ti

o
n

  
  

 a
n

 e
x

a
m

p
le

 i
s

 a
 g

re
e

n
ro

o
f 

fo
ll

o
w

in
g

 a
 t

re
e

 w
e

ll
.

T
a

rg
e

t 
L

o
a

d
 R

e
d

u
c

ti
o

n
 (

N
) 

%

C
A

L
C

U
L

A
T

IO
N

 M
E

T
H

O
D

S
:

C
a

tc
h

m
e

n
t 

C
o

n
fi

g
u

ra
ti

o
n

A
 -

 S
in

g
le

 C
a

tc
h

m
e

n
t

7
/1

7
/2

0
1

8

P
h

o
s

p
h

o
ru

s
 P

re
 L

o
a

d
 (

k
g

/y
r)

1
. 

T
h

e
 e

ff
e

c
ti

v
e

n
e

s
s

 o
f 

e
a

c
h

 B
M

P
 i

n
 a

 s
in

g
le

 c
a

tc
h

m
e

n
t 

is
 c

o
n

v
e

rt
e

d
 t

o
 a

n
 e

q
u

iv
a

le
n

t 
c

a
p

tu
re

 v
o

lu
m

e
.

P
R

O
J

E
C

T
 T

IT
L

E
  

N
it

ro
g

e
n

 P
o

s
t 

L
o

a
d

 (
k

g
/y

r)

1

H-36



ATKINS Designed By: MAW

Date: 3/28/2018

Checked By: RDU

Subject: FPID 412531-1-52-01 I-275 (SR 93) Date: 3/28/2018

Basin 11

Pre-Development

Non DCIA CN Composite Calculation

Condition Good Good Good

Land Use Open Space Open Space Open Space

Hydrologic Group A A A

Percent of Open Space N/A N/A N/A

Open Space CN 39 39 100

Area 0.81 ac 0.00 ac 0.00 ac

Adjusted Percent Open n/a n/a n/a

Total Open Space Area 0.81 ac
Existing Non DCIA CN 39

Basin Description Land Use Area % DCIA Non DCIA CN Runoff Coeff.
1

EMC (TN)
2

EMC (TP)
2

Existing Open Space Undeveloped 0.81 ac 0% 39 0.010 1.15 mg/L 0.06 mg/L

Existing Pavement Highway 0.92 ac 100% 98 0.823 1.52 mg/L 0.20 mg/L

Existing Pond Area at the SHWT Water 0.00 ac 0% 39 0.010 0.00 mg/L 0.00 mg/L

Existing Pond Berm Pond 0.00 ac 0% 39 0.010 0.00 mg/L 0.00 mg/L

Total Area: 1.73 ac Pre-Development DCIA %: 53.18%

Total Area minus the Water/Pond: 1.73 ac

Weighted Coefficients: 0.442

1.347 mg/L 0.132 mg/L

Post-Development

Non DCIA CN Composite Calculation

Basin

Condition Good Good Good

Land Use Open Space Open Space Open Space

Hydrologic Group A A A

Percent of Open Space N/A N/A N/A

Open Space CN 39 39 100

Area 0.76 ac 0.34 ac 0.30 ac

Adjusted Percent Open n/a n/a n/a

Total Open Space Area 1.40 ac
Proposed Non DCIA CN 52

Basin Description Land Use Area % DCIA Non DCIA CN Runoff Coeff.
1

EMC (TN)
2

EMC (TP)
2

Proposed Open Space Undeveloped 0.76 ac 0% 52 0.025 1.15 mg/L 0.06 mg/L

Proposed Pavement Highway 0.33 ac 100% 98 0.823 1.52 mg/L 0.20 mg/L

Proposed Pond Area at the SHWT Water 0.30 ac 0% 52 0.025 0.00 mg/L 0.00 mg/L

Proposed Pond Berm Pond 0.34 ac 0% 52 0.025 0.00 mg/L 0.00 mg/L

Total Area: 1.73 ac Post-Development DCIA %: 19.08%

Total Area minus the Water/Pond: 1.09 ac

Weighted Coefficients: 0.177

1.262 mg/L 0.099 mg/L

Annual Runoff Volume: 1.30 ac-ft/yr (EQ 1)

Basin 11

Basin 11

Weighted Coefficients Without Ponds:

Weighted Coefficients Without Water/Ponds:
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ATKINS Designed By: MAW

Date: 3/28/2018

Checked By: RDU

Subject: FPID 412531-1-52-01 I-275 (SR 93) Date: 3/28/2018

Basin 11

PROPOSED TREATMENT SYSTEM(S)

Elevation Area Volume

            Wet Detention      Dry Retention Control/Bleeddown Elevation 2.70 ft 0.30 ac 0.52 ac-ft
Slope Change 0.70 ft 0.22 ac

WET DETENTION 0.70 ft 0.22 ac

-3.30 ft 0.14 ac

Permanent Pool Volume: 1.24 ac-ft 0.00 ac

Average Residence Time: 348 days (EQ 4) 0.00 ac

Total Permanent Pool Volume: 1.24 ac-ft

Description

Slope Change
0.72 ac-ft

Pond Bottom Elevation

0.00 ac-ft

H-38
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Subject: FPID 412531-1-52-01 I-275 (SR 93) Date: 3/28/2018

Basin 12

Pre-Development

Non DCIA CN Composite Calculation

Condition Good Good Good

Land Use Open Space Open Space Open Space

Hydrologic Group A A A

Percent of Open Space N/A N/A N/A

Open Space CN 39 39 100

Area 11.25 ac 0.00 ac 0.00 ac

Adjusted Percent Open n/a n/a n/a

Total Open Space Area 11.25 ac
Existing Non DCIA CN 39

Basin Description Land Use Area % DCIA Non DCIA CN Runoff Coeff.
1

EMC (TN)
2

EMC (TP)
2

Existing Open Space Undeveloped 11.25 ac 0% 39 0.010 1.15 mg/L 0.06 mg/L

Existing Pavement Highway 15.49 ac 100% 98 0.823 1.52 mg/L 0.20 mg/L

Existing Pond Area at the SHWT Water 0.00 ac 0% 39 0.010 0.00 mg/L 0.00 mg/L

Existing Pond Berm Pond 0.00 ac 0% 39 0.010 0.00 mg/L 0.00 mg/L

Total Area: 26.74 ac Pre-Development DCIA %: 57.93%

Total Area minus the Water/Pond: 26.74 ac

Weighted Coefficients: 0.481

1.364 mg/L 0.139 mg/L

Post-Development

Non DCIA CN Composite Calculation

Basin

Condition Good Good Good

Land Use Open Space Open Space Open Space

Hydrologic Group A A A

Percent of Open Space N/A N/A N/A

Open Space CN 39 39 100

Area 3.29 ac 1.10 ac 2.70 ac

Adjusted Percent Open n/a n/a n/a

Total Open Space Area 7.09 ac
Proposed Non DCIA CN 62

Basin Description Land Use Area % DCIA Non DCIA CN Runoff Coeff.
1

EMC (TN)
2

EMC (TP)
2

Proposed Open Space Undeveloped 3.29 ac 0% 62 0.046 1.15 mg/L 0.06 mg/L

Proposed Pavement Highway 19.65 ac 100% 98 0.823 1.52 mg/L 0.20 mg/L

Proposed Pond Area at the SHWT Water 2.70 ac 0% 62 0.046 0.00 mg/L 0.00 mg/L

Proposed Pond Berm Pond 1.10 ac 0% 62 0.046 0.00 mg/L 0.00 mg/L

Total Area: 26.74 ac Post-Development DCIA %: 73.49%

Total Area minus the Water/Pond: 22.94 ac

Weighted Coefficients: 0.617

1.467 mg/L 0.179 mg/L

Annual Runoff Volume: 70.12 ac-ft/yr (EQ 1)

Basin 12

Basin 12

Weighted Coefficients Without Ponds:

Weighted Coefficients Without Water/Ponds:
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ATKINS Designed By: MAW

Date: 3/28/2018

Checked By: RDU

Subject: FPID 412531-1-52-01 I-275 (SR 93) Date: 3/28/2018

Basin 14

Pre-Development

Non DCIA CN Composite Calculation

Condition Good Good Good

Land Use Open Space Open Space Open Space

Hydrologic Group A A A

Percent of Open Space N/A N/A N/A

Open Space CN 39 39 100

Area 3.67 ac 0.00 ac 0.00 ac

Adjusted Percent Open n/a n/a n/a

Total Open Space Area 3.67 ac
Existing Non DCIA CN 39

Basin Description Land Use Area % DCIA Non DCIA CN Runoff Coeff.
1

EMC (TN)
2

EMC (TP)
2

Existing Open Space Undeveloped 3.67 ac 0% 39 0.010 1.15 mg/L 0.06 mg/L

Existing Pavement Highway 1.32 ac 100% 98 0.823 1.52 mg/L 0.20 mg/L

Existing Pond Area at the SHWT Water 0.00 ac 0% 39 0.010 0.00 mg/L 0.00 mg/L

Existing Pond Berm Pond 0.00 ac 0% 39 0.010 0.00 mg/L 0.00 mg/L

Total Area: 4.99 ac Pre-Development DCIA %: 26.45%

Total Area minus the Water/Pond: 4.99 ac

Weighted Coefficients: 0.225

1.248 mg/L 0.093 mg/L

Post-Development

Non DCIA CN Composite Calculation

Basin

Condition Good Good Good

Land Use Open Space Open Space Open Space

Hydrologic Group A A A

Percent of Open Space N/A N/A N/A

Open Space CN 39 39 100

Area 0.33 ac 1.08 ac 1.08 ac

Adjusted Percent Open n/a n/a n/a

Total Open Space Area 2.49 ac
Proposed Non DCIA CN 65

Basin Description Land Use Area % DCIA Non DCIA CN Runoff Coeff.
1

EMC (TN)
2

EMC (TP)
2

Proposed Open Space Undeveloped 0.33 ac 0% 65 0.056 1.15 mg/L 0.06 mg/L

Proposed Pavement Highway 2.50 ac 100% 98 0.823 1.52 mg/L 0.20 mg/L

Proposed Pond Area at the SHWT Water 1.08 ac 0% 65 0.056 0.00 mg/L 0.00 mg/L

Proposed Pond Berm Pond 1.08 ac 0% 65 0.056 0.00 mg/L 0.00 mg/L

Total Area: 4.99 ac Post-Development DCIA %: 50.10%

Total Area minus the Water/Pond: 2.83 ac

Weighted Coefficients: 0.440

1.477 mg/L 0.183 mg/L

Annual Runoff Volume: 9.33 ac-ft/yr (EQ 1)

Basin 14

Basin 14

Weighted Coefficients Without Ponds:

Weighted Coefficients Without Water/Ponds:

H-50



ATKINS Designed By: MAW

Date: 3/28/2018

Checked By: RDU

Subject: FPID 412531-1-52-01 I-275 (SR 93) Date: 3/28/2018

Basin 14

PROPOSED TREATMENT SYSTEM(S)

Elevation Area Volume

            Wet Detention      Dry Retention Control/Bleeddown Elevation 6.90 ft 1.08 ac 1.95 ac-ft
Slope Change 4.90 ft 0.87 ac

WET DETENTION 4.90 ft 0.87 ac

0.90 ft 0.67 ac

Permanent Pool Volume: 5.03 ac-ft 0.00 ac

Average Residence Time: 197 days (EQ 4) 0.00 ac

Total Permanent Pool Volume: 5.03 ac-ft

Description

Slope Change
3.08 ac-ft

Pond Bottom Elevation

0.00 ac-ft

H-51



In
c
h

e
s

%

S
y
s

te
m

s
 a

v
a

il
a

b
le

 f
o

r 
a

n
a

ly
s

is
:

R
e

te
n

ti
o

n
 B

a
s
in

 w
it
h

 o
p

ti
o

n
 f

o
r 

c
a

lc
u

la
ti
n

g
 e

ff
lu

e
n

t 
c
o

n
c
e

n
tr

a
ti
o

n
W

e
t 

D
e

te
n

ti
o

n
E

x
fi
lt
ra

ti
o

n
 T

re
n

c
h

P
e

rv
io

u
s
 P

a
v
e

m
e

n
t

S
to

rm
w

a
te

r 
H

a
rv

e
s
ti
n

g
 B

io
fi
lt
ra

ti
o

n
G

re
e

n
ro

o
f

R
a

in
w

a
te

r 
H

a
rv

e
s
ti
n

g
M

a
n

a
g

e
d

 A
q

u
a

ti
c
 P

la
n

ts
 D

e
te

n
ti
o

n
V

e
g

e
ta

te
d

 N
a

tu
ra

l 
B

u
ff

e
r

V
e

g
e

ta
te

d
 F

ilt
e

r 
S

tr
ip

S
w

a
le

R
a

in
 G

a
rd

e
n

T
re

e
 W

e
ll

L
in

e
d

 r
e

u
s
e

 p
o

n
d

U
s
e
r 

D
e
fi
n
e
d
 B

M
P

T
re

a
tm

e
n

t 
e

ff
ic

ie
n

c
y
 (

N
, 

P
) 

(e
x
 8

0
 7

0
 (

n
o

 d
e

c
im

a
l 
p

o
in

ts
) 

u
s

e
 o

n
ly

 f
o

r 
s

p
e

c
if

ie
d

 

re
m

o
v
a

l 
e

ff
ic

ie
n

c
y
):

In
p

u
t 

d
a
ta

C
a
lc

u
la

te
d

 o
r 

C
a
rr

y
o

v
e
r

 S
e

le
c

t 
th

e
 a

p
p

ro
p

ri
a

te
 M

e
te

o
ro

lo
g

ic
a

l 
Z

o
n

e
, 

in
p

u
t 

th
e

 

a
p

p
ro

p
ri

a
te

 M
e

a
n

 A
n

n
u

a
l 

R
a

in
fa

ll
 a

m
o

u
n

t 
a

n
d

 s
e

le
c

t 
th

e
 t

y
p

e
 

o
f 

a
n

a
ly

s
is

Z
o

n
e

 4

C
L

IC
K

 O
N

 C
E

L
L

 B
E

L
O

W
 T

O
 S

E
L

E
C

T

5
1

.0
0

M
e

a
n

 A
n

n
u

a
l 
R

a
in

fa
ll 

(P
le

a
s
e

 u
s
e

 r
a

in
fa

ll 
m

a
p

):

M
e

te
o

ro
lo

g
ic

a
l 
Z

o
n

e
 (

P
le

a
s
e

 u
s
e

 z
o

n
e

 m
a

p
):

M
o

d
e

l 
d

o
c

u
m

e
n

ta
ti

o
n

 a
n

d
 e

x
a

m
p

le
 p

ro
b

le
m

s
.

N
e

t 
im

p
ro

v
e

m
e

n
t

 S
e

le
c

t 
th

e
 S

T
O

R
M

W
A

T
E

R
 T

R
E

A
T

M
E

N
T

 A
N

A
L

Y
S

IS
 B

u
tt

o
n

 b
e

lo
w

 t
o

 b
e

g
in

 a
n

a
ly

z
in

g
 t

h
e

 

e
ff

e
c

ti
v
e

n
e

s
s

 o
f 

B
e

s
t 

M
a

n
a

g
e

m
e

n
t 

P
ra

c
ti

c
e

s
.

T
yp

e
 o

f 
a

n
a

ly
s
is

:

T
h

e
re

 i
s

 a
 u

s
e

r'
s

 m
a

n
u

a
l 
fo

r 
th

e
 B

M
P

T
R

A
IN

S
 m

o
d

e
l.
 I
t 

c
a

n
 b

e
 d

o
w

n
lo

a
d

e
d

 f
ro

m
 

w
w

w
.s

to
rm

w
a

te
r.

u
c

f.
e

d
u

. 
T

h
e

 r
e

s
u

lt
s

 f
ro

m
 t

h
e

 e
x

a
m

p
le

 p
ro

b
le

m
s

 s
h

o
w

n
 i
n

 t
h

e
 

m
a

n
u

a
l 
h

o
w

e
v
e

r 
m

a
y
 n

o
t 

re
fl

e
c

t 
c

u
rr

e
n

t 
m

o
d

e
l 
re

s
u

lt
s

 d
u

e
 t

o
 o

n
g

o
in

g
 u

p
d

a
te

s
 o

f 

th
e

 m
o

d
e

l.

B
lu

e
 N

u
m

b
e
rs

 =
 

R
e
d

 N
u

m
b

e
rs

 =
G

E
N

E
R

A
L

 S
IT

E
 I

N
F

O
R

M
A

T
IO

N
:

V
 8

.6

N
A

M
E

 O
F

 P
R

O
J

E
C

T

C
L

IC
K

 O
N

 C
E

L
L

 B
E

L
O

W
 T

O
 S

E
L

E
C

T

3
/3

0
/2

0
1
8

S
M

F
 1

4
V

IE
W

 Z
O

N
E

 M
A

P

V
IE

W
 M

E
A

N
 A

N
N

U
A

L
 R

A
IN

F
A

L
L

 

G
O

 T
O

 I
N

T
R

O
D

U
C

T
IO

N
 P

A
G

E

S
T

O
R

M
W

A
T

E
R

 T
R

E
A

T
M

E
N

T
 A

N
A

L
Y

S
IS

M
E

T
H

O
D

O
L

O
G

Y
 F

O
R

 W
E

T
 

D
E

T
E

N
T

IO
N

 S
Y

S
T

E
M

S

M
E

T
H

O
D

O
L

O
G

Y
 F

O
R

 C
A

L
C

U
L

A
T

IN
G

 R
E

Q
U

IR
E

D
 T

R
E

A
T

M
E

N
T

 
E

F
F

IC
IE

N
C

Y
 

M
E

T
H

O
D

O
L

O
G

Y
 F

O
R

 
R

E
T

E
N

T
IO

N
 S

Y
S

T
E

M
S

 

M
E

T
H

O
D

O
L

O
G

Y
 F

O
R

 
G

R
E

E
N

R
O

O
F

 S
Y

S
T

E
M

S
M

E
T

H
O

D
O

L
O

G
Y

 F
O

R
 W

A
T

E
R

 
H

A
R

V
E

S
T

IN
G

 S
Y

S
T

E
M

S

G
O

 T
O

  
W

A
T

E
R

S
H

E
D

 
C

H
A

R
A

C
T

E
R

IS
T

IC
S

R
E

S
E

T
 I

N
P

U
T

 F
O

R
 

S
T

O
R

M
W

A
T

E
R

 
T

R
E

A
T

M
E

N
T

 
A

N
A

L
Y

S
IS

H-52



D
e
la

y
 [

h
rs

]

m
a
x
 d

e
la

y
 =

 1
5
 h

rs
,

P
R

E
:

P
O

S
T

:
P

re
-d

e
v
e

lo
p

m
e

n
t 

la
n

d
 u

s
e

:
E

M
C

(N
):

1
.2

4
8

m
g

/L
1

.4
7

7
m

g
/L

w
it
h
 d

e
fa

u
lt
 E

M
C

s
E

M
C

(P
):

0
.0

9
3

m
g

/L
0

.1
8

3
m

g
/L

P
o

s
t-

d
e

v
e

lo
p

m
e

n
t 

la
n

d
 u

s
e

:
w

it
h
 d

e
fa

u
lt
 E

M
C

s

T
o

ta
l 
p

re
-d

e
v
e

lo
p

m
e

n
t 

c
a

tc
h

m
e

n
t 

a
re

a
:

4
.9

9
0

A
C

T
o

ta
l 
p

o
s
t-

d
e

v
e

lo
p

m
e

n
t 

c
a

tc
h

m
e

n
t 

o
r 

fo
r 

B
M

P
 a

n
a

ly
s
is

:
4

.9
9

0
A

C
A

v
e

ra
g

e
 a

n
n

u
a

l 
p

re
 r

u
n

o
ff

 v
o

lu
m

e
:

4
.7

7
3

a
c
-f

t/
y
e

a
r

P
re

-d
e

v
e

lo
p

m
e

n
t 

N
o

n
 D

C
IA

 C
N

:
3

9
.0

0
A

v
e

ra
g

e
 a

n
n

u
a

l 
p

o
s
t 

ru
n

o
ff

 v
o

lu
m

e
 (

n
o

te
 n

o
 B

M
P

 a
re

a
):

5
.2

7
7

a
c
-f

t/
y
e

a
r

P
re

-d
e

v
e

lo
p

m
e

n
t 

D
C

IA
 p

e
rc

e
n

ta
g

e
:

2
6

.4
5

%
P

re
-d

e
v
e

lo
p

m
e

n
t 

A
n

n
u

a
l 
M

a
s
s
 L

o
a

d
in

g
 -

 N
it

ro
g

e
n

:
7

.3
4

6
k
g

/y
e

a
r

P
o

s
t-

d
e

v
e

lo
p

m
e

n
t 

N
o

n
 D

C
IA

 C
N

:
6

5
.0

0
P

re
-d

e
v
e

lo
p

m
e

n
t 

A
n

n
u

a
l 
M

a
s
s
 L

o
a

d
in

g
 -

 P
h

o
s

p
h

o
ru

s
:

0
.5

4
7

k
g

/y
e

a
r

P
o

s
t-

d
e

v
e

lo
p

m
e

n
t 

D
C

IA
 p

e
rc

e
n

ta
g

e
:

5
0

.1
0

%
P

o
s
t-

d
e

v
e

lo
p

m
e

n
t 

A
n

n
u

a
l 
M

a
s
s
 L

o
a

d
in

g
 -

 N
it

ro
g

e
n

:
9

.6
1

3
k
g

/y
e

a
r

E
s
ti
m

a
te

d
 B

M
P

 A
re

a
 (

N
o

 l
o

a
d

in
g

 f
ro

m
 t

h
is

 a
re

a
)

2
.1

6
0

A
C

P
o

s
t-

d
e

v
e

lo
p

m
e

n
t 

A
n

n
u

a
l 
M

a
s
s
 L

o
a

d
in

g
 -

 P
h

o
s

p
h

o
ru

s
:

1
.1

9
1

k
g

/y
e

a
r

P
R

E
:

P
O

S
T

:
P

re
-d

e
v
e

lo
p

m
e

n
t 

la
n

d
 u

s
e

:
E

M
C

(N
):

m
g

/L
m

g
/L

w
it
h
 d

e
fa

u
lt
 E

M
C

s
E

M
C

(P
):

m
g

/L
m

g
/L

P
o

s
t-

d
e

v
e

lo
p

m
e

n
t 

la
n

d
 u

s
e

:
w

it
h
 d

e
fa

u
lt
 E

M
C

s

T
o

ta
l 
p

re
-d

e
v
e

lo
p

m
e

n
t 

c
a

tc
h

m
e

n
t 

a
re

a
:

A
C

T
o

ta
l 
p

o
s
t-

d
e

v
e

lo
p

m
e

n
t 

c
a

tc
h

m
e

n
t 

o
r 

B
M

P
 a

n
a

ly
s
is

 a
re

a
:

A
C

A
v
e

ra
g

e
 a

n
n

u
a

l 
p

re
 r

u
n

o
ff

 v
o

lu
m

e
:

a
c
-f

t/
y
e

a
r

P
re

-d
e

v
e

lo
p

m
e

n
t 

N
o

n
 D

C
IA

 C
N

:
A

v
e

ra
g

e
 a

n
n

u
a

l 
p

o
s
t 

ru
n

o
ff

 v
o

lu
m

e
 (

n
o

te
 n

o
 B

M
P

 a
re

a
):

a
c
-f

t/
y
e

a
r

P
re

-d
e

v
e

lo
p

m
e

n
t 

D
C

IA
 p

e
rc

e
n

ta
g

e
:

%
P

re
-d

e
v
e

lo
p

m
e

n
t 

A
n

n
u

a
l 
M

a
s
s
 L

o
a

d
in

g
 -

 N
it

ro
g

e
n

:
0

.0
0

0
k
g

/y
e

a
r

P
o

s
t-

d
e

v
e

lo
p

m
e

n
t 

N
o

n
 D

C
IA

 C
N

:
P

re
-d

e
v
e

lo
p

m
e

n
t 

A
n

n
u

a
l 
M

a
s
s
 L

o
a

d
in

g
 -

 P
h

o
s

p
h

o
ru

s
:

0
.0

0
0

k
g

/y
e

a
r

P
o

s
t-

d
e

v
e

lo
p

m
e

n
t 

D
C

IA
 p

e
rc

e
n

ta
g

e
:

%
P

o
s
t-

d
e

v
e

lo
p

m
e

n
t 

A
n

n
u

a
l 
M

a
s
s
 L

o
a

d
in

g
 -

 N
it

ro
g

e
n

:
0

.0
0

0
k
g

/y
e

a
r

E
s
ti
m

a
te

d
 B

M
P

 A
re

a
 (

N
o

 l
o

a
d

in
g

 f
ro

m
 t

h
is

 a
re

a
)

A
C

P
o

s
t-

d
e

v
e

lo
p

m
e

n
t 

A
n

n
u

a
l 
M

a
s
s
 L

o
a

d
in

g
 -

 P
h

o
s

p
h

o
ru

s
:

0
.0

0
0

k
g

/y
e

a
r

O
V

E
R

W
R

IT
E

 D
E

F
A

U
L

T
 C

O
N

C
E

N
T

R
A

T
IO

N
S

:

U
S

E
 D

E
F

A
U

L
T

 C
O

N
C

E
N

T
R

A
T

IO
N

S

C
A

T
C

H
M

E
N

T
 N

O
.2

 N
A

M
E

: 
  

  
  

  
  

  
  

  
  

  
  

  
  

  
  

  
  

  
  

  
  

  
  

  
  

  
  

  
  

O
V

E
R

W
R

IT
E

 D
E

F
A

U
L

T
 C

O
N

C
E

N
T

R
A

T
IO

N
S

 U
S

IN
G

:

C
L

IC
K

 O
N

 C
E

L
L

 B
E

L
O

W
 T

O
 S

E
L

E
C

T
 

C
A

T
C

H
M

E
N

T
 N

O
.1

 N
A

M
E

: 

B
lu

e
 N

u
m

b
e
rs

 =
 

R
e
d

 N
u

m
b

e
rs

 =

In
p

u
t 

d
a
ta

C
a
lc

u
la

te
d

C
L

IC
K

 O
N

 C
E

L
L

 B
E

L
O

W
 T

O
 S

E
L

E
C

T
 

W
A

T
E

R
S

H
E

D
 C

H
A

R
A

C
T

E
R

IS
T

IC
S

V
 8

.6

C
L

IC
K

 O
N

 C
E

L
L

 B
E

L
O

W
 T

O
 S

E
L

E
C

T
 

C
L

IC
K

 O
N

 C
E

L
L

 B
E

L
O

W
 T

O
 S

E
L

E
C

T
 C

O
N

F
IG

U
R

A
T

IO
N

A
 -

 S
in

g
le

 C
a

tc
h

m
e

n
t

D
e
v
e
lo

p
e
d

 U
s
e
r 

D
e
fi

n
e
d

 (
o

v
e
rw

ri
te

 d
e
fa

u
lt

s
)

D
e
v
e
lo

p
e
d

 U
s
e
r 

D
e
fi

n
e
d

 (
o

v
e
rw

ri
te

 d
e
fa

u
lt

s
)

C
L

IC
K

 O
N

 C
E

L
L

 B
E

L
O

W
 T

O
 S

E
L

E
C

T
 

S
E

L
E

C
T

 C
A

T
C

H
M

E
N

T
 C

O
N

F
IG

U
R

A
T

IO
N

7
/1

7
/2

0
1
8

F
o

r 
c
o

m
in

g
li

n
g

, 
th

e
 o

ff
-s

it
e
 c

a
tc

h
m

e
n

t 
m

u
s
t 

b
e
 u

p
s
tr

e
a
m

. 
T

h
e
 d

e
la

y
 i

s
 o

n
ly

 f
o

r 
re

te
n

ti
o

n
 B

M
P

s
 a

n
d

 

m
u

s
t 

b
e
 u

s
e
d

 i
n

 h
o

u
rs

 a
s
 m

e
a
s
u

re
d

 b
y
 t

h
e
 t

im
e
 o

f 
c
o

n
c
e
n

tr
a
ti

o
n

 a
t 

a
 o

n
e
 i

n
c
h

/h
o

u
r 

ra
in

G
O

 T
O

 S
T

O
R

M
W

A
T

E
R

 T
R

E
A

T
M

E
N

T
 A

N
A

L
Y

S
IS

V
IE

W
  

C
A

T
C

H
M

E
N

T
 C

O
N

F
IG

U
R

A
T

IO
N

V
IE

W
  

A
V

E
R

A
G

E
 A

N
N

U
A

L
 

R
U

N
O

F
F

 "
C

" 
F

a
c
to

r 

V
IE

W
  

E
M

C
 &

 F
L

U
C

C
S

G
O

 T
O

 G
IS

 L
A

N
D

U
S

E
 D

A
T

A

G
O

 T
O

 G
E

N
E

R
A

L
 S

IT
E

 I
N

F
O

R
M

A
T

IO
N

 P
A

G
E

H-53



C
a
tc

h
m

e
n

t 
1

C
a
tc

h
m

e
n

t 
2

C
a
tc

h
m

e
n

t 
3

C
a
tc

h
m

e
n

t 
4

T
o
ta

l 
p
re

-d
e
v
e
lo

p
m

e
n
t 

c
a
tc

h
m

e
n
t 

a
re

a
:

4
.9

9
0

0
.0

0
0

0
.0

0
0

0
.0

0
0

a
c

T
o
ta

l 
p
o
s
t-

d
e
v
e
lo

p
m

e
n
t 

c
a
tc

h
m

e
n
t 

a
re

a
:

2
.8

3
0

0
.0

0
0

0
.0

0
0

0
.0

0
0

a
c

A
v
e
ra

g
e
 a

n
n
u
a
l 
re

s
id

e
n
c
e
 t

im
e
 (

b
e
tw

e
e
n
 1

 a
n
d
 5

0
0
 d

a
ys

)
1
9
7
.0

0
d
a
ys

L
it
to

ra
l 
Z

o
n
e
 o

r 
o
th

e
r 

im
p
ro

v
e
m

e
n
ts

 u
s
e
d
?
*

L
it
to

ra
l 
Z

o
n
e
 o

r 
o
th

e
r 

im
p
ro

v
e
m

e
n
t 

e
ff

ic
ie

n
c
y 

c
re

d
it
:

%

F
lo

a
ti
n
g
 W

e
tl
a
n
d
 o

r 
M

a
ts

 u
s
e
d
 i
n
 t

h
e
 d

e
s
ig

n
:

F
lo

a
ti
n
g
 W

e
tl
a
n
d
 o

r 
M

a
ts

 c
re

d
it
:

%

T
o
ta

l 
N

it
ro

g
e
n

 r
e
m

o
v
a
l 
re

q
u
ir
e
d
:

2
3
.5

8
2

%

T
o
ta

l 
P

h
o

s
p

h
o

ru
s
 r

e
m

o
v
a
l 
re

q
u
ir
e
d
:

5
4
.0

3
9

%

T
o
ta

l 
N

it
ro

g
e
n

 r
e
m

o
v
a
l 
e
ff

ic
ie

n
c
y:

4
2
.7

9
8

0
.0

0
0

0
.0

0
0

0
.0

0
0

%

T
o
ta

l 
P

h
o

s
p

h
o

ro
u

s
 r

e
m

o
v
a
l 
e
ff

ic
ie

n
c
y:

7
9
.7

4
0

0
.0

0
0

0
.0

0
0

0
.0

0
0

%
Is

 t
h
e
 w

e
t 

d
e
te

n
ti
o
n
 s

u
ff

ic
ie

n
t:

Y
E

S
A

v
e
ra

g
e
 a

n
n
u
a
l 
ru

n
o
ff

 v
o
lu

m
e
:

5
.2

7
7

a
c
-f

t/
yr

  
* 

p
o
n
d
 c

o
v
e
ra

g
e
 m

u
s
t 

fo
llo

w
 R

e
g
u
la

to
ry

 R
e
q
u
ir

e
m

e
n
ts

W
e
t 

D
e
te

n
ti

o
n

 P
o

n
d

 C
h

a
ra

c
te

ri
s
ti

c
:

M
in

im
u
m

 P
o
n
d
 P

e
rm

a
n
e
n
t 

P
o
o
l 
V

o
lu

m
e
:

2
.8

4
8

a
c
-f

t

T
h

e
 p

u
rp

o
s
e
 o

f 
th

e
 t

re
a
tm

e
n

t 
e
ff

ic
ie

n
c
y
 

g
ra

p
h

s
 i

s
 t

o
 h

e
lp

 i
ll

u
s
tr

a
te

 t
h

e
 t

re
a
tm

e
n

t 

e
ff

ic
ie

n
c
y
 o

f 
th

e
 w

e
t 

d
e
te

n
ti

o
n

 s
y
s
te

m
 a

s
 

th
e
 f

u
n

c
ti

o
n

 o
f 

a
v
e
ra

g
e
 a

n
n

u
a
l 

re
s
id

e
n

c
e
 

ti
m

e
 (

a
n

d
 p

e
rm

a
n

e
n

t 
p

o
o

l 
v
o

lu
m

e
).

 T
h

e
 

g
ra

p
h

 i
ll

u
s
tr

a
te

s
 t

h
a
t 

th
e
re

 i
s
 a

 p
o

in
t 

o
f 

d
im

in
is

h
e
d

 r
e
tu

rn
 a

s
 t

h
e
 p

e
rm

a
n

e
n

t 
p

o
o

l 

v
o

lu
m

e
 i

s
 s

u
b

s
ta

n
ti

a
ll

y
 i

n
c
re

a
s
e
d

. 

T
h

e
re

fo
re

, 
to

 p
ro

v
id

e
 t

h
e
 m

o
s
t 

e
c
o

n
o

m
ic

a
l 

B
M

P
 t

re
a
tm

e
n

t 
s
y
s
te

m
, 

o
th

e
r 

a
lt

e
rn

a
ti

v
e
s
 s

u
c
h

 a
s
 "

tr
e
a
tm

e
n

t 
tr

a
in

s
" 

a
n

d
 c

o
m

p
e
n

s
a
to

ry
 t

re
a
tm

e
n

t 
s
h

o
u

ld
 b

e
 

c
o

n
s
id

e
re

d
.

N
O

T
E

 F
O

R
 T

R
E

A
T

M
E

N
T

 E
F

F
IC

IE
N

C
Y

 

G
R

A
P

H
:

A
ls

o
 c

a
ll

e
d

: 
F

L
O

A
T

IN
G

 I
S

L
A

N
D

S
 a

n
d

 i
n

c
lu

d
e
s
 a

 w
e
t 

d
e
te

n
t i

o
n

 p
o

n
d

:
S

M
F

 1
4

V
 8

.6
W

E
T

 D
E

T
E

N
T

IO
N

 /
 M

A
N

A
G

E
D

 A
Q

U
A

T
IC

 P
L

A
N

T
S

:
7

/1
7

/2
0

1
8

0

1
0

2
0

3
0

4
0

5
0

6
0

7
0

8
0

9
0

1
0

0

0
1

0
0

2
0

0
3

0
0

4
0

0
5

0
0

Treatment Efficiency (%)

A
v

e
ra

g
e

 A
n

n
u

a
l 

R
e

si
d

e
n

ce
 T

im
e

 (
d

a
y

s)
 

E
ff

ic
ie

n
cy

 C
u

rv
e

(P
)

S
y
s 

E
ff

 (
P

) 
C

A
T

 1

S
y
s 

E
ff

 (
P

) 
C

A
T

 2

S
y
s 

E
ff

 (
P

) 
C

A
T

 3

S
y
s 

E
ff

 (
P

) 
C

A
T

 4

E
ff

ic
ie

n
cy

 C
u

rv
e

(N
)

S
y
s 

E
ff

 (
N

) 
C

A
T

 1

S
y
s 

E
ff

 (
N

) 
C

A
T

 2

S
y
s 

E
ff

 (
N

) 
C

A
T

 3

H-54



R
e

q
u

ir
e

d
 T

re
a

tm
e

n
t 

E
ff

 (
N

it
ro

g
e

n
):

2
4

%

R
e

q
u

ir
e

d
 T

re
a

tm
e

n
t 

E
ff

 (
P

h
o

s
p

h
o

ru
s

):
5

4
%

7
/1

7
/2

0
1

8

T
o

ta
l 

R
e

q
u

ir
e

d
 T

re
a

tm
e

n
t 

E
ff

ic
ie

n
c

y
:

N
O

T
E

 !
!!

: 
A

ll
 i
n

d
iv

id
u

a
l 
s

y
s

te
m

 m
u

s
t 

b
e

 s
iz

e
d

 p
ri

o
r 

to
 

b
e

in
g

 a
n

a
ly

z
e

d
 i
n

 c
o

n
ju

n
c

ti
o

n
 w

it
h

 o
th

e
r 

s
y
s

te
m

s
. 
P

le
a

s
e

 

re
a

d
 i
n

s
tr

u
c

ti
o

n
s

 i
n

 t
h

e
 C

A
T

C
H

M
E

N
T

 A
N

D
 T

R
E

A
T

M
E

N
T

 

S
U

M
M

A
R

Y
 R

E
S

U
L

T
S

 t
a

b
 f

o
r 

m
o

re
 i
n

fo
rm

a
ti

o
n

.

 S
e

le
c

t 
o

n
e

 o
f 

th
e

 B
M

P
s

 b
e

lo
w

 t
o

 a
n

a
ly

z
e

 e
ff

ic
ie

n
c

y
 o

r 
re

v
ie

w
 t

h
e

 s
u

m
m

a
ry

 d
a

ta
.

S
T

O
R

M
W

A
T

E
R

 T
R

E
A

T
M

E
N

T
 A

N
A

L
Y

S
IS

:

If
 n

o
t 

d
o

n
e

, 
s

p
e

c
if

y
 p

re
- 

a
n

d
 p

o
s

t-
d

e
v
e

lo
p

m
e

n
t 

w
a

te
rs

h
e

d
 c

h
a

ra
c

te
ri

s
ti

c
s

.

C
a
lc

u
la

te
d

In
p

u
t 

d
a
ta

B
lu

e
 N

u
m

b
e
rs

 =
 

R
e
d

 N
u

m
b

e
rs

 =
V

 8
.6

G
O

 T
O

 G
E

N
E

R
A

L
 S

IT
E

 I
N

F
O

R
M

A
T

IO
N

 P
A

G
E

R
E

T
E

N
T

IO
N

 B
A

S
IN

E
X

F
IL

T
R

A
T

IO
N

 T
R

E
N

C
H

F
IL

T
R

A
T

IO
N

P
E

R
V

IO
U

S
 

P
A

V
E

M
E

N
T

W
E

T
 D

E
T

E
N

T
IO

N
 /
 

M
A

P

G
O

 T
O

 W
A

T
E

R
S

H
E

D
 C

H
A

R
A

C
T

E
R

IS
T

IC
S

S
T

O
R

M
W

A
T

E
R

 
H

A
R

V
E

S
T

IN
G

G
R

E
E

N
R

O
O

F
R

A
IN

W
A

T
E

R
 

H
A

R
V

E
S

T
IN

G

G
O

 T
O

 C
O

S
T

 A
N

A
L

Y
S

IS
 

W
O

R
K

S
H

E
E

T

V
E

G
E

T
A

T
E

D
 

N
A

T
U

R
A

L
 B

U
F

F
E

R
V

E
G

E
T

A
T

E
D

 F
IL

T
E

R
 

S
T

R
IP

S
W

A
L

E
R

A
IN

 G
A

R
D

E
N

 /
 

d
e

p
re

s
s

io
n

 s
to

ra
g

e

T
R

E
E

 W
E

L
L

U
S

E
R

 D
E

F
IN

E
D

 B
M

P

C
A

T
C

H
M

E
N

T
 A

N
D

 T
R

E
A

T
M

E
N

T
 S

U
R

F
A

C
E

 

1

L
IN

E
D

 R
E

U
S

E
 P

O
N

D
 &

  
U

N
D

E
R

D
R

A
IN

 I
N

P
U

T

V
ie

w
 M

e
d

ia
 M

ix
e

s

H-55



O
p

ti
o

n
a

l 
Id

e
n

ti
fi
c
a

ti
o

n
  

C
a
tc

h
m

e
n

t 
1

C
a
tc

h
m

e
n

t 
2

C
a
tc

h
m

e
n

t 
3

C
a
tc

h
m

e
n

t 
4

W
e

t 
D

e
te

n
ti

o
n

/ 
M

A
P

s

7
.3

5

0
.5

5

9
.6

1

1
.1

9

2
4

5
4

T
N

 M
E

T
7

.3
1

0
.5

5
T

P
 M

E
T

4
3

8
0

5
.5

0
1

2
.1

1

0
.2

4
0

.5
3

4
.1

1
9

.0
6

0
.9

5
2

.0
9

B
M

P
 N

a
m

e

B
M

P
 N

a
m

e

S
u

rf
a

c
e

 W
a

te
r 

D
is

c
h

a
rg

e
 S

u
m

m
a

ry
 P

e
rf

o
rm

a
n

c
e

 o
f 

E
n

ti
re

 W
a

te
rs

h
e

d

B
M

P
 N

a
m

e

S
M

F
 1

4

B
M

P
T

R
A

IN
S

 M
O

D
E

L

P
h

o
s

p
h

o
ru

s
 P

o
s

t 
L

o
a

d
 (

k
g

/y
r)

T
a

rg
e

t 
L

o
a

d
 R

e
d

u
c

ti
o

n
 (

P
) 

%

L
o

a
d

 R
e

m
o

v
e

d
, 

N
 (

k
g

/y
r 

&
 I

b
/y

r)
:

N
it

ro
g

e
n

 P
re

 L
o

a
d

 (
k

g
/y

r)

T
re

a
tm

e
n

t 

O
b

j e
c

ti
v
e

s
 o

r 

T
a

rg
e

t 
fo

r

L
o

a
d

 R
e

m
o

v
e

d
, 

P
 (

k
g

/y
r 

&
 I

b
/y

r)
:

D
is

c
h

a
rg

e
d

 L
o

a
d

, 
N

 (
k

g
/y

r 
&

 l
b

/y
r)

:

D
is

c
h

a
rg

e
d

 L
o

a
d

, 
P

 (
k

g
/y

r 
&

 l
b

/y
r)

:

T
a

rg
e

t 
D

is
c

h
a

rg
e

 L
o

a
d

, 
N

 (
k

g
/y

r)

T
a

rg
e

t 
D

is
c

h
a

rg
e

 L
o

a
d

, 
P

 (
k

g
/y

r)

P
ro

v
id

e
d

 O
v
e

ra
ll

 E
ff

ic
ie

n
c

y
, 

N
 (

%
):

P
ro

v
id

e
d

 O
v
e

ra
ll

 E
ff

ic
ie

n
c

y
, 

P
 (

%
):

C
A

T
C

H
M

E
N

T
S

 A
N

D
 T

R
E

A
T

M
E

N
T

 S
U

R
F

A
C

E
 D

IS
C

H
A

R
G

E
 S

U
M

M
A

R
Y

V
 8

. 6

2
. 

C
e

rt
a

in
 B

M
P

 t
re

a
tm

e
n

t 
tr

a
in

 c
o

m
b

in
a

ti
o

n
s

 h
a

v
e

 n
o

t 
b

e
e

n
 e

v
a

lu
a

te
d

 a
n

d
 i

n
 p

ra
c

ti
c

e
 t

h
e

y
 a

re
 a

t 
th

is
 t

im
e

 n
o

t 
u

s
e

d
, 

 

3
. 

W
e

t 
d

e
te

n
ti

o
n

 i
s

 l
a

s
t 

w
h

e
n

 u
s

e
d

 i
n

 a
 s

in
g

le
 c

a
tc

h
m

e
n

t 
w

it
h

 o
th

e
r 

B
M

P
s

, 
e

x
c

e
p

t 
w

h
e

n
 f

o
ll

o
w

e
d

 b
y
 f

il
tr

a
ti

o
n

  
  

 a
n

 e
x

a
m

p
le

 i
s

 a
 g

re
e

n
ro

o
f 

fo
ll

o
w

in
g

 a
 t

re
e

 w
e

ll
.

T
a

rg
e

t 
L

o
a

d
 R

e
d

u
c

ti
o

n
 (

N
) 

%

C
A

L
C

U
L

A
T

IO
N

 M
E

T
H

O
D

S
:

C
a

tc
h

m
e

n
t 

C
o

n
fi

g
u

ra
ti

o
n

A
 -

 S
in

g
le

 C
a

tc
h

m
e

n
t

7
/1

7
/2

0
1

8

P
h

o
s

p
h

o
ru

s
 P

re
 L

o
a

d
 (

k
g

/y
r)

1
. 

T
h

e
 e

ff
e

c
ti

v
e

n
e

s
s

 o
f 

e
a

c
h

 B
M

P
 i

n
 a

 s
in

g
le

 c
a

tc
h

m
e

n
t 

is
 c

o
n

v
e

rt
e

d
 t

o
 a

n
 e

q
u

iv
a

le
n

t 
c

a
p

tu
re

 v
o

lu
m

e
.

P
R

O
J

E
C

T
 T

IT
L

E
  

N
it

ro
g

e
n

 P
o

s
t 

L
o

a
d

 (
k

g
/y

r)

1

H-56



 

I-275 (SR 93) / SR 60 INTERCHANGE ASMR  14 

Memo 
 

 

 

Appendix I.   SWFWMD Pre-Application Meeting Notes  

 

I-1



 
THIS FORM IS INTENDED TO FACILITATE AND GUIDE THE DIALOGUE DURING A PRE-APPLICATION MEETING BY PROVIDING A PARTIAL 
"PROMPT LIST" OF DISCUSSION SUBJECTS. IT IS NOT A LIST OF REQUIREMENTS FOR SUBMITTAL BY THE APPLICANT. 

 

 
SOUTHWEST FLORIDA WATER MANAGEMENT DISTRICT  

 RESOURCE REGULATION DIVISION 
PRE-APPLICATION MEETING NOTES 

FILE 
NUMBER: 

 
PA 407035 

Date: 
Time: 
Project Name: 

08/28/2019 
11:00  
TBNext Section 4 (FPID 412531) 

 

District Engineer: Rob McDaniel  

District ES: Lauren Greenawalt  

Attendees:  Abdul Waris, Cristina Jackson, Chris Kuzlo, Shane Paynter, Michael Wilder  

County: 
Total Land Acreage: 

Hillsborough  Sec/Twp/Rge: 
Project Acreage: 

17-21/29/18 
acres 

 

 
Prior On-Site/Off-Site Permit Activity: 

 ERP - 43002958.002, 43000920.004, .017 
 Previous PA 403418 6/7/16 

 

 
Project Overview: 

 Discussions focused on Segment 4 (Tampa Airport and SR 60 Interchange) and Segment 5 (near downtown 
Tampa and the Hillsborough River) 

 

 
Environmental Discussion: (Wetlands On-Site, Wetlands on Adjacent Properties, Delineation, T&E species, Easements, Drawdown Issues, 
Setbacks, Justification, Elimination/Reduction, Permanent/Temporary Impacts, Secondary and Cumulative Impacts, Mitigation Options, SHWL, Upland 
Habitats, Site Visit, etc.) 

 The meeting did not involve an environmental discussion.  See previous pre-application notes for 
environmental information.  

 

 
Site Information Discussion: (SHW Levels, Floodplain, Tailwater Conditions, Adjacent Off-Site Contributing Sources, Receiving Waterbody, etc.) 

 The consultants proposed the idea of providing sediment sumps/roadside swales to capture first flushes of 
runoff from the new impervious area due to the widening of Segment 4 (Tampa Airport and SR 60 
Interchange). Formal stormwater treatment and attenuation ponds would not be included as part of this 
proposal. The sediment sumps/roadside swales would be sized using criteria provided in the Applicant’s 
Handbook Volume I (AHVI). Water quality treatment (net improvement required for discharges to Tampa 
Bay) would be demonstrated by the withdrawal of credits from the FDOT Old Tampa Bay Water Quality 
Improvement Project, ERP No. 43000920.017. This was determined to be an acceptable approach. 

 The second portion of the discussion focused on the elimination of a formal treatment and attenuation pond 
from an extended portion of Segment 5 (Hillsborough River to I-4 interchange) of the I-275 improvements. 
The consultants proposed further withdrawal of water quality credits from the FDOT Old Tampa Bay Water 
Quality Improvement Project, ERP No. 43000920.017, to compensate for the lack of formal stormwater 
treatment. This design approach would need to demonstrate that no adverse water quality impacts would 
occur within the receiving water of the Hillsborough River (WBID 1443E). Although not impaired, compliance 
with Rule 62-330.301(1)(e and f), F.A.C. will need to be demonstrated. Since this portion of the roadway 
improvements are located within a designated, separate waterbody from Tampa Bay, the withdrawal of 
credits from the FDOT Old Tampa Bay Water Quality Improvement Project would not satisfactorily benefit 
the receiving segment of the Hillsborough River. Withdrawal of credits alone would not be sufficient to 
demonstrate water quality requirements will be satisfied for the Segment 5 improvements. 

 The District encourages the incorporation of stormwater quality BMP’s to the maximum extent practicable to 
minimize the discharge of sediments, oils and greases and floatable pollutants from the project area. 

 

 
Water Quantity Discussions: (Basin Description, Storm Event, Pre/Post Volume, Pre/Post Discharge, etc.) 

 Not discussed 

 

 
Water Quality Discussions: (Type of Treatment, Technical Characteristics, Non-presumptive Alternatives, etc.) 

 See above 

 

 
Sovereign Lands Discussion: (Determining Location, Correct Form of Authorization, Content of Application, Assessment of Fees, Coordination 
with FDEP) 
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 Not discussed 
 
Operation and Maintenance/Legal Information: (Ownership or Perpetual Control, O&M Entity, O&M Instructions, Homeowner Association 
Documents, Coastal Zone requirements, etc.) 

 The permit must be issued to entity that owns or controls the property.  
 Provide evidence of ownership or control by deed, easement, contract for purchase, etc.  Evidence of 

ownership or control must include a legal description.  A Property Appraiser summary of the legal 
description is NOT acceptable.  

 

 
Application Type and Fee Required:  

 SWERP – Sections A, C, and E of the ERP Application.  
 Consult the fee schedule for different thresholds. 

 

 
Other: (Future Pre-Application Meetings, Fast Track, Submittal Date, Construction Start Date, Required District Permits – WUP, WOD, Well Construction, 
etc.) 

 An application for an individual permit to construct or alter a dam, impoundment, reservoir, or appurtenant work, 
requires that a notice of receipt of the application must be published in a newspaper within the affected area. 
Provide documentation that such noticing has been accomplished. Note that the published notices of receipt 
for an ERP can be in accordance with the language provided in Rule 40D-1.603(10), F.A.C.  
 

 Provide a copy of the legal description (of all applicable parcels within the project area) in one of the 
following forms: 
a.            Deed with complete Legal Description attachment. 
b.            Plat.        
c.            Boundary survey of the property(ies) with a sketch.  

 
 The plans and drainage report submitted electronically must include the appropriate information required 

under Rules 61G15-23.005 and 61G15-23.004 (Digital), F.A.C. The following text is required by the Florida 
Board of Professional Engineers (FBPE) to meet this requirement when a digitally created seal is not used 
and must appear where the signature would normally appear:  
 

ELECTRONIC (Manifest): [NAME] State of Florida, Professional Engineer, License No. [NUMBER] 
This item has been electronically signed and sealed by [NAME] on the date indicated here using a SHA 
authentication code. Printed copies of this document are not considered signed and sealed and the SHA 
authentication code must be verified on any electronic copies 
 
DIGITAL: [NAME] State of Florida, Professional Engineer, License No. [NUMBER]; This item has been 
digitally signed and sealed by [NAME] on the date indicated here using a Digital Signature; Printed copies 
of this document are not considered signed and sealed and the signature must be verified on any 
electronic copies. 

 Provide soil erosion and sediment control measures for use during construction.  Refer to ERP Applicant’s 
Handbook Vol. 1 Part IV Erosion and Sediment Control. 

 

 
Disclaimer: The District ERP pre-application meeting process is a service made available to the public to assist interested parties in preparing for 
submittal of a permit application. Information shared at pre-application meetings is superseded by the actual permit application submittal. District permit 
decisions are based upon information submitted during the application process and Rules in effect at the time the application is complete. 
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