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PROJECT DESCRIPTION
Trail Ridge Fuel Site

This submittal is an application for an Environmental Resource Permit for the proposed
Trail Ridge Landfill fuel station facility. The project site is located at 5110 U.S. Hwy
301 in Baldwin, FL. Construction will include a wet detention pond system, and a 0.23
acre paved fueling area.

Runoff from the proposed fuel station site will be treated with a wet detention pond. The
pond is designed to detain the first 2.5 inches of runoff from the impervious area as well
as provide attenuation of the increased runoff due to development. The pond is equipped
with a 2.75” diameter bleed down orifice set at the normal pool elevation. A 9” wide
rectangular weir is situated above the required treatment volume to provide attenuation of
the runoff to below the predeveloped condition. The weir will be fitted with a skimmer
to prevent oil and floating debris from discharging to the adjacent wetland. The water
level in the pond was estimated from the NRCS Soil Survey for Duval County. Based on
the soils map, the soil type at the site is Pottsburg fine sand, and the seasonal high water
elevation is typically 1°-2’ below natural grade. Based on this, a normal water elevation
of 100 was used throughout the hydrologic models.

A pre/post discharge analysis has been performed for the 25 year/ 24 hour, and the Mean
Annual storm events using the SCS Method in ICPR. Runoff curve numbers for pre- and
post-developed conditions were estimated using recommended values from the NRCS Tr-
55. Times of concentration were determined using the Velocities for Upland method
outlined in the NRCS National Engineering Handbook. Based on the calculations
presented, the post-development discharge rates do not exceed the pre-development
discharge for any of the modeled design storms.

No wetland impacts are proposed for this development.

MSSW Operation and Maintenance

The stormwater collection and treatment system will be operated and maintained by the
City of Jacksonville. Following is a suggested maintenance schedule for the stormwater
management system:

Frequency - Task

Weekly Mow around basins

Weekly Remove trash from storm structures

Monthly Inspect outlet control structures and catch basins
Bi-annually Remove nuisance plants within detention pond



BASIS OF DESIGN CALCULATIONS
Trail Ridge Fuel Site

Pond routing was modeled using the SCS Method in ICPR. Total rainfall values used in
the calculations were derived from the FDOT rainfall curves for Zone 4

Required Treatment Volume

Wet detention systems must provide treatment of runoff from the greater of 1” over the
project area or 2.5” over the impervious area. The treatment volumes required for each

basin are;
Basin 1

Basin Area (ac) 0.48
Impervious Area 0.23

One inch of runoff

2.5 inches times
impervious area

Treatment Volume Required

Pond 1

= 0.04 ac-ft

= 0.05 ac-ft

= 0.05 ac-ft

Stage Area (ac)

Storage (ac-ft)

Top of Bank 102.00 0.21 0.34

N.W.L. 100.00 0.13 0.00
Weir Elevation = 100.50
Treatment Provided = 0.08 ac-ft



Curve Numbers

The SCS curve numbers used in the calculations were estimated based on the type of use
and amount of impervious area in the basin. A predevelopment curve number of 61
(Open space, good condition) was used for the basin. The postdeveloped curve number

used for the basin was:

Basin 1
Use Area (ac) CN CNxA
Impervious 0.23] 98 22.54
Pond 0.18] 100 18.00
Grass 0.07f 61 4.27
Total = 0.48 44.81
CN= 4481/ 048 =93

Times of Concentration

Times of concentration for the basin were estimated using the Velocities for Upland
Method. The longest flow path for the basin was separated into segments based on length
of flow and on type of ground cover. The travel times for each segment were then

summed to establish the time of concentration:

Predeveloped

Segment # 1
Length (ft) 310
Cover Type grass

Slope (%) 0.9
Velocity (fps) 0.3
Travel Time (min) 20.67

Time of Concentraction (min)=

20.7




Basin 1

Segment # 1 2
Length (ft) 150 15
Cover Type pave pipe

Slope (%) 1.0 0.5
Velocity (fps) 2.0 1.4
Travel Time (min) 1.25 0.18

Time of Concentraction (min)=

Use 5 min. minimum

14



PREDEVELOPMENT MODEL OUTPUT



Predeveloped Basin Summary Report

Name: PRE PRE
Group: PRE PRE
Simulation: HYD25 . HYDMEAN
Node: PRE PRE
Type: SCS 8Cs
Unit Hydrograph: Uh323 Uh323
Peaking Factor: 323.0 323.0
Spec Time Inc(min): 2.67 2.67
Comp Time Inc{min). 2.67 2.67
Rain File: Scsii-24 Scsii-24
Rain Amount (in): 9.500 4.950
Duration(hrs): 24.00 24.00
Status: Onsite Onsite
TC(min) : 20.00 20.00
Time shift (hrs): 0.00 0.00
Areafac): 0.480 0.480
Vol of Unit Hyd(in): 1.001 1.001
Curve Num: 61.000 61.000
DCIA(%): 0.000 0.000
Time Max(hrs): 12.13 12.13
Flow Max{cfs): 1.746 0.455
Runoff Volume(in): 4.627 1.340
Runoff Volume (£t3): 8061.628 2334.373

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

Page 1 of 1



POSTDEVELOPMENT MODEL OUTPUT



Postdeveloped Basin Summary Report

Name: SITE SITE
Group: POST POST
Simulation: HYD25 HYDMEAN
Node: SITE SITE
Type: SCS SCs
Unit Hydrograph: Uh323 Uh323
Peaking Factor: 323.0 323.0
Spec Time Inc(min): 0.67 0.67
Comp Tiwme Inc(min): 0.67 0.67
Rain File: Scsii-24 Scsii-24
Rain Amount (in): 9.500 4.950
Duration(hrs): 24.00 24.00
Status: Onsite Onsite
TC(min}: 5.00 5.00
Time Shift{hrs): 0.00 0.00
Area(ac): 0.480 0.480
Vol of Unit Hyd(in): 1.000 1.000
Curve Num: $3.000 93.000
DCIA(%): 0.000 0.000
Time Max(hrs): 12.00 12.00
Flow Max(cfs): 4.968 2.496
Runoff Volume (in): 8.657 4.151
Runoff Volume(ft3): 15083.174 7231.978
Interconnected Channel and Pond Routing Model (ICPR) ©2002 Streamline Technologies, Inc. Page 1 of 1
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Postdeveloped 25 year Storm Inflow/Outflow Graph
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Interconnected Channel and Pond Routing Model (ICPR) ©2002 Streamline Technologies, Inc.




Postdeveloped Mean Annual Storm Inflow/Outflow Graph
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Interconnected Channel and Pond Routing Model (ICPR) ©2002 Streamline Technologies, Inc.
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PRE/POST DISCHARGE ANALYSIS
Trail Ridge Fuel Site

Following is the Pre/Post Analysis for the Trail Ridge Fuel Site. Results for the 25 yr/24
hr and Mean Annual storm events are shown.

Predeveloped Basin
25 Year Storm
Q25pre = 176 cfs
‘Mean Annual
Qmeanpre = 046 cfs
Postdeveloped Basin
25 Year Storm
Q25 = 139 cfs
Mean Annual
Qmean = 0.31 cfs

The postdevelopment discharges do not exceed predevelopment discharges. Therefore,
required attenuation of the stormwater runoff has been met.

POND PERMANENT POOL VOLUME

To meet the design requirements for a wet detention pond, the pond must be designed to
maintain a permanent pool for 21 days during the wet season. The permanent pool
volume required is:

(Area ac){(Runoff Coeff)(30 in)(21 days)
(153 days)(12 in/ft)

Permanent pool volume required

= 0.14 ac-ft

Stage | Area(ac) | Storage (ac-ft)
N.W.L. 100.00 0.13 0.28
Bot of Pond 96.00 0.01 0.00

The pond volume below N.W.L. 0.28 ac-ft
Therefore adequate storage is provided

I
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POND BLEED-DOWN ANALYSIS
Trail Ridge Fuel Site

Outflow from the pond will be routed through a circular orifice and a rectangular weir.
The orifice will serve as the bleed down device for the pond and will discharge at the
normal water level. The rectangular weir will discharge above the required treatment
volume and will attenuate runoff from the system to below the predeveloped discharge
rate. Discharge from the orifice was estimated using the orifice flow equation:

q =aC.2gh where: a = Flow area of orifice (ft)

C = Orifice coefficient
g = Gravity constant (ft/s%)
h = Head above orifice center (ft)

The pond was modeled to determine the estimated times for % and for the full treatment
volume to recover. The results of the model are on the following page.
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ENGLAND, THIMS & MILLER, INC.

PROJECT: Trail Ridge Fuel Station DATE
ETM No.

Pond Bleed Down Analysis

Area (ac) Vol(cuft) Vol (ac-t)

Treatment El 0.12 2,389 0.055

NWL E 0.10 0 0

Reqd Treatmnt

1/2 Volume 1,044 cu ft

12V EI 100.28

Full V EI 100.06

Orifice D i

Orifice A 0.0412 sq ft

1/2 Recover 2.1 hr

Full Recover 4.9 hr

Stage Storage (cu ft) Qout (cfs) Mt (hr) t total (hr)

100.50 2,389 0.16 0.00 0.00
100.45 2,150 0.15 0.44 0.44
100.40 1,911 0.14 0.46 0.89
100.35 1,672 0.14 0.48 1.37
100.30 1,433 0.13 0.51 1.88
100.25 1,194 0.12 0.54 2.41
100.20 956 0.11 0.58 2.99
100.15 717 0.10 0.62 3.61
100.10 478 0.09 0.69 4.30
100.05 239 0.08 0.77 5.08
100.00 0 0.07 0.91 5.98

Q=AxCx.J2gh

12/19/2003
03-154
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ICPR Input Report

==== Basing ===ssszzss=sc=czz=-z==z===s==zxcsssssozszSzo===m=mzoszsszsosss=s=
Name: PRE Node: PRE Status: Onsite
Group: PRE Type: SCS Unit Hydrograph

Unit Hydrograph: Uh323
Rainfall File: Scsii
Rainfall Amount (in): 9.500
Area(ac): 0.480

Curve Number: 61.00
DCIA(%): 0.00

Predeveloped Condition

Name: SITE
Group: POST

Unit Hydrograph: Uh323

Rainfall File: Scsii

Rainfall Amount (in): 9.500

Area(ac): 0.480

Curve Number: 93.00
DCIA(%): 0.00

Postdeveloped Condition

-24

~-24

Peaking Factor: 323.0

Storm Duration(hrs): 24.00

Time of Conc(min): 20.00
Time Shift (hrs): 0.00

Max Allowable Q(cfsg): 999999.000

Node: SITE
Type: SCS Unit Hydrograph

Status: Onsite

Peaking Factor: 323.0
Storm Duration(hrs): 24.00
Time of Conc(min): 5.00
Time shift(hrs): 0.00
Max Allowable Q(cfs): 999999.000

==== Nodes === ==
Name: OUT Base Flow(cfs): 0.000 Init Stage(ft): 99.600
Group: POST Warn Stage(ft): 100.500
Type: Time/Stage
Discharge
Time (hrs) Stage (ft)
0.00 99.600
24.00 99.600
Name: SITE Base Flow(cfs): 0.000 Init Stage(ft): 100.000
Group: POST Warn Stage(ft): 102.000
Type: Stage/Area
Site Pond
Stage (ft) Area(ac)
100.000 0.1300
102.000 0.2100
==== Weirs ======= == ====
Name: ORIFICE From Node: SITE
Group: POST To Node: QUT
Flow: Both Count: 1
Type: Vertical: Mavis Geometry: Circular
Span(in}): 2.75
Rise(in): 2.75
Invert (ft): 100.000
Control Elevation{ft): 100.000
TABLE
Bottom Clip{in): 0.000
Top Clip(inm): 0.000
Weir Discharge Coef: 3.200
Orifice Discharge Coef: 0.600
Bleed Down Orifice
Name: WEIR From Node: SITE
Group: POST To Node: OUT
Flow: Both Count: 1
Type: Vertical: Mavis Geometry: Rectangular

Interconnected Channel and Pond Routing Model (ICPR) ©2002 Streamline Technologies, Inc.
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ICPR Input Report

Span(in): 9.00
Rise(in): 24.00
Invert (ft): 100.500
Control Elevation{ft): 100.500
TABLE
Bottom Clip(in}: 0.000
Top Clip(in): 0.000
Weir Discharge Coef: 3.200
Orifice Discharge Coef: 0.600

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

Name: HYD25
Filename: G:\03-154\Admin\Calcs\ICPR\Output\Hyd25.R32

Override Defaults: Yes
Storm Duration(hrs): 24.00
Rainfall File: Scsii-24
Rainfall Amount (in): 9.50

Time (hrs) Print Inc{min)

Name : HYDMEAN :
Filename: G:\03-154\Admin\Calecs\ICPR\Output\Hydmean.R32

Override Defaults: Yes
Storm Durationf{hrs): 24.00
Rainfall File: Scsii-24
Rainfall Amount {in): 4.95

Time (hrs) Print Inc{min)

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

Name: ROUT25 Hydrology Sim: HYD25
Filename: G:\03-154\Admin\Calcs\ICPR\Output\ROUT25.132

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

Max Delta Z(ft): 1.00 Delta Z Factor: 0.00500
Time Step Optimizer: 10.000

Start Time (hrs): 0.000 End Time (hrs): 24.00
Min Calc Time(sec): 0.5000 Max Calc Time(sec): 60.0000

Boundary Stages: Boundary Flows:

25 year, 24 hour design storm routing

Time (hrs) Print Inc (min)
8.000 15.000
16.000 5.000
24.000 15.000
Group Run
POST Yes
Name: ROUTMEAN Hydrology Sim: HYDMEAN
Filename: G:\03-154\Admin\Calcs\ICPR\Output \ROUTMEAN.I32
Execute: Yes Restart: No Patch: No
Alternative: No
Max Delta Z{ft}: 1.00 Delta Z Factor: 0.00500
Time Step Optimizer: 10.000
Start Time (hrs): 0.000 End Time (hrs): 24.00
Min Calc Time(sec): 0.5000 Max Calc Time(sec): 60.0000
Boundary Stages: Boundary Flows:

Mean Annual design storm routing

Interconnected Channel and Pond Routing Model (ICPR) ©2002 Streamline Technologies, Inc. Page 2 of 3



ICPR Input Report

Time (hrs)

Print Inc(min)

==== Boundary Conditions

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

Page 3 of 3
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