INITIAL RUN-ON AND RUN-OFF CONTROL PLAN
40 C.F.R. PART 257.81
PLANT WANSLEY COAL COMBUSTION BY-PRODUCT PRIVATE INDUSTRY SOLID WASTE DISPOSAL
FACILITY (PLANT WANSLEY GYPSUM LANDFILL)
GEORGIA POWER COMPANY

EPA’s “Disposal of Coal Combustion Residuals from Electric Utilities” Final Rule (40 C.F.R. Part 257 and
Part 261), §257.81, requires the owner or operator of an existing or new CCR landfill, or any lateral
expansion of a CCR landfill, to prepare a run-on and run-off control system plan. The purpose of the plan
is to demonstrate that the run-on and run-off control systems have been designed and constructed to
meet the applicable requirements of this section of the rule. Each plan is to be supported by appropriate

engineering calculations.

The CCR landfill known as the Plant Wansley Gypsum Landfill is located on Plant Wansley property in
Heard and Carroll Counties, Carrollton, Georgia. The landfill consists of three constructed cells
(numbered 1 thru 3), two constructed sedimentation ponds, and a constructed clean water (return)
pond. Each cell is lined with a composite liner system consisting of a 60-mil HDPE liner underlain with a
geosynthetic clay liner, and a minimum 24-inch thick compacted clay liner with a maximum hydraulic
conductivity of 1 x 10° cm/sec. Cells 1 and 2 are currently being utilized for CCR storage, while Cell 3 has

been constructed but has not yet been put in service.

Storm water flows used for development of the run-on and run-off control plan were calculated using
the Natural Resources Conservation Service (NRCS) method (also known as the Soil Conservation Service
(SCS) method) for a 25-yr 24-hr storm event. The stormwater detention system has been designed in
accordance with the Georgia Soil and Water Conservation Commission requirements as well as other
local, city, and government codes. The post developed storm water discharge was designed to be less
than the pre-developed storm water discharge in accordance with the requirements of the State of

Georgia.

Runoff curve number data was determined using Table 2-2A from the Urban Hydrology for Small
Watersheds (TR-55). Appendix A and B from the TR-55 were used to determine the rainfall distribution
methodology. Precipitation values were determined from Technical Paper No. 40, Rainfall Frequency

Atlas of the United States.



The NRCS provided information on the soil characteristics and hydrologic groups present at the site. It
was determined that hydrological group “B” best reflects the characteristics of the soils on site and was
used to generate inputs for the calculations. This information was placed into Hydraflow Hydrographs

and used to generate appropriate precipitation curves, runoff curve numbers and storm basin runoff

values.

Cells 1-3 of the Plant Wansley Gypsum Landfill were designed and constructed with perimeter berms
and drainage ditches around the cells that prevent stormwater run-on during the peak discharge of a 24-
hr, 25-yr storm from flowing onto the active portion of the landfill. The perimeter berms and drainage
ditches also route the stormwater run-off from the cells through the system of sedimentation/clarifying

ponds designed to handle the run-off from a 24-hr, 25-yr storm.

Cell 3 of the Plant Wansley Gypsum Landfill has not yet accepted any CCR material; therefore, rainfall
that lands within the limits of Cell 3 is routed out of the cell and directly into normal discharge channels.
When Cell 3 becomes active, stormwater runoff from Cell 3 will be directed to the North Sedimentation
Pond. Stormwater runoff from Cell 1 is directed to and decanted in the South Sedimentation Pond, while
stormwater runoff from Cell 2 is directed to and decanted in the North Sedimentation Pond. Decanted
water from the two sedimentation ponds is then routed to the return water pond via two 36-inch HDPE
pipes. Pumps located in the return water pond are utilized to send water either back to the Plant for
use as process water, or to the existing Plant Wansley Ash Pond. Calculations indicate that rainfall
occurring during a 24-hr, 25-yr storm is safely stored and passed. This plan is supported by appropriate

engineering calculations which are attached.

The facility is operated subject to and in accordance with § 257.3-3 of EPA's regulations.

I hereby certify that the run-on and run-off control system plan meets the requirements of 40 C.F.R. Part

257.81.
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1.0 Purpose of Calculation

Georgia Power Company’s Plant Wansley operates a flue gas desulfurization scrubber which
produces gypsum as a byproduct. This gypsum is stored in a stacking disposal area which is
comprised of three HDPE lined cells, 2 of which are being currently used. Cell 3 is future
capacity and is not currently being used. The calculations attached (August 2009) show that the
100-year, 24-hour storm event is safely passed through the system. The 25-year, 24-hour run-
on, run-off event is less than 78% in rain depth of the 100-year event studied in 2009 (6.35
inches/8.15 inches), and thus the 25-year event will be detained and passed safely through the
system with more than adequate freeboard.

The purpose of this report is to demonstrate the run-on and run-off controls of the Plant
Wansley Gypsum landfill in order to prepare a run-on and run-off control system plan as
required by the United States Environmental Protection Agency’s (EPA) final rule for Disposal of
Coal Combustion Residuals (CCR) from Electric Utilities (EPA 40 CFR 257).

Cell 3 has not been used, and stormwater which falls into this open pond area is directly routed
out to normal discharge channels. This cell has never held ash, and is currently considered a
clean area with no storm detention.

2.0 Summary of Conclusions

2.1 Site Overview/Narrative

Plant Wansley is a coal fired steam generating power plant located in Carrollton, GA . The site of
interest is located within the confines of the plant property (Latitude: 33.4151°, Longitude: -
85.0424°) and is occupied by three storage cells , sedimentation ponds, a clear pool, multiple outlet
control structures, pump houses, and emergency overflow spillway.

The gypsum cells (1-3) were constructed such that surrounding roads and diversion berms and
ditches divert stormwater away from these cells, so that only rain which falls directly onto the
cells, sedimentation ponds, clean water pond and associated infrastructure is incorporated into
the system (no outside drainage).

The calculations indicate that the Plant Wansley gypsum cells 1-3 are capable of storing and
then passing a 100-year, 24-hour storm event, which event is more intense and larger in volume
than the required 25-year, 24-hour event. The calculations performed for the 100-year storm in
2009 were based upon rain depth data taken from Technical Paper 40, which data has been
superseded by data from NOAA Atlas 14 (Precipitation Frequency Data Server, Volume 9,
Version 2, Franklin, GA, US; National Oceanic and Atmospheric Administration, National
Weather Server). The current NOAA 14 values for rainfall events are less than those from TP40
which were used in these calculations, with the exception of the 2-year storm event . Thus, the
calculations attached for the 100-year storm event and runoff reflect events which are more
intense and larger in scope than would now be currently calculated, passing the 100-year, 24-
hour storm and 25-year, 24-hour storm successfully. A new calculation of the 25-year, 24-hour
storm is attached for the system of two cells, connecting ditches, two sedimentation ponds, and
the return water pond. This storm event is contained within the sediment pond/return water
system below the berm and spillways.

An overview of Plant Wansley Gypsum Landfill Cells 1 and 2 and the sediment ponds is
provided in Table 1 below.



Table 1—Landfill Site Characteristics

Pond Description | Storage Cells Sedimentation Sedimentation | Clear Pool
(Cells 1 and 2) | Pond North Pond South
Size (Acres) 71.39 6.53 4.05 1.66
Outlet Type 36 inch HPDE | 60" Riser 60" Riser
connected t036” connected to
pipe 36" pipe
Outlets To Cell 1 to South | Clear Pool Clear Pool Plant or
Sed Pond existing ash
pond
Cell 2 to North
Sed Pond
2.2 Run-on Control System Plan

There is no stormwater run-on into Cells 1-3 because the surrounding roads and perimeter
ditches and site grading were all designed to intercept and pass the 100-year, 24-hour storm
event run-off away from the cells. For further information on this hydraulic design, see SCS
Calculation No. DC-WN-3068DE-001-C0O1NH, Plant Wansley Gyspum Storage Area,
Stormwater Management Calculations, August, 2009.

2.3 Run-off Control System Plan

A hydrologic and hydraulic model was developed for the Plant Wansley Gypsum cells 1 and 2
(cell 3is not in use, has not been used and is open to freely drain as a clean area) to determine
the hydraulic capacity of the cells. The minimum design storm for the purposes of run-off
control system plans is the 24-hour, 25-year rainfall event, the calculations performed for design
are 100-year, 24-hour, with a rain depth in excess of the 25-year event. New calculations
(software run) are attached for the current 25-year, 24-hour storm event also.

The results of routing this design storm event through the landfill system are presented in Table
2 below:

Table 2-Flood Routing (25-year) Results for Plant Wansley Gypsum Landfill

Plant Wansley Normal Top of Peak Freeboard* | Peak Peak Outflow
Pool El (ft) | embankment | Water (ft) Inflow (cfs)
El (ft) Surface (cfs)

Elevation

(ft
Sed Ponds Varies 741.1 734.29 6.81 98591 |0
North and (contained,
South recycled)

*Freeboard is measured from the top of embankment to the peak water surface elevation



3.0 Assumptions

1. Referto Title 40 CFR Part 257.81 Hydrologic and hydraulic capacity requirements for CCR
surface impoundments.

2. Pond volumetric calculations were determined using design documents and stack storage
estimates for the ultimate cell volumes.

3. Other assumptions listed on attached calculation sheets.

4. From August 2009 calculations:

North and South Sedimentation Ponds and the Return Water Pond are designed to
contain a combination of the 100 year-24 hour storm event, 72-hours of plant
process flow (in the case of return water pump failure), and the necessary sediment
storage.

Cell #1 decant flows and stormwater runoff will be directed to the South
Sedimentation Pond.

Cell #2 and Cell #3 decant flows and stormwater runoff will be directed to the North
Sedimentation Pond.

North and South Sedimentation Ponds will be connected to the Return Water Pond
via 2-36" hdpe corrugated pipes. Pumps at the Return Water Pond will be used to
return decanted process water and additional stormwater back to the plant or the
existing ash pond and will thereby control the water levels in the ponds.

All pipes, ditches associated with the “closed system” (gypsum process) shall be
designed to convey the 100 year 24-hour storm event.

All culverts not associated with the “closed system” are designed to convey a
minimum 25 year peak flow rate as calculated by the rational method with the 50
year and 100 year flow rates analyzed for overtopping as well.



4.0 Methodology
4.1 HYDROLOGIC ANALYSES

The minimum design storm for all run-on/run-off analyses is a 24-hour, 25-year rainfall event. In
August 2009 the pond storm water flows were calculated using the National Resources
Conservation Service method (also known as the Soil Conservation Service (SCS) method) using
a 100-year, 24-hour design storm. A September, 2016 storm event analysis for the 25 year, 24-
hour storm is also attached.

Storm basin calculation information was gathered from a number of sources including the
Georgia Stormwater Management Manual and Technical Release 55.

Run-off curve number data was determined using Table 2-2A from the Urban Hydrology for Small
Watersheds (TR-55). Curve numbers for the cells and ponds varied from 93 to 95.5.

Appendix B from the TR-55 was used to determine the following:
¢ Rainfall distribution — Type Il

NOAA Atlas 14 was used to determine 24-hour precipitation for the Franklin, GA area (Latitude:
33.4151°, Longitude: -85.0424°)

e Precipitation values (SCS 24-hr precipitation)
(Attached 2009 calculations show higher values based on using TP-40)
Based on NOAA Atlas 14:
0 2-yr—24-hr=3.91in
5-yr —24-hr=4.70in
10-yr — 24-hr = 5.38 in
25-yr — 24-hr =6.35in
50-yr — 24-hr =7.13in
100-yr — 24-hr = 7.93 in

(ol elolNelNo]

For the purpose of this evaluation, only the 25-year, 24-hour storm event is being considered.
The attached calculations from August 2009 indicate that the cells (1 — 3) are capable of handling
the 100-year storm (at that time 8.15 inches).

The National Resources Conservation Service web soil survey was used originally to determine
the soil characteristics and hydrologic groups. The map is attached for reference only, since the
ponds are constructed such that outside flows do not enter the cells, the surrounding soil types
are moot. Soil types in the areas of the cells at the time of construction were:

Cell #1: - AmC Appling sandy loam (6% to 10% slopes), CfC2 Cecil sandy loam (6% to 10%
slopes), CfD2 Cecil sandy loam (10% to 15% slopes) and AkB Altivista fine sandy loam (2% to
6% slopes).

Cell #2: - MdE Madison gravelly sandy loam (15% to 25% slopes) and MfD2 Madison gravelly
sandy clay loam ( 10% to 15% slopes).

Cell #3: - MdE Madison gravelly sandy loam (15% to 25% slopes), AmB Appling sandy loam (2%
to 6% slopes), AmC Appling sandy loam (6% to 10% slopes), MfD2 Madison gravelly sandy clay
loam ( 10% to 15% slopes), and PUF Pacolet soils (15% to 40% slopes).



Sediment and Return Water Ponds: - CfC2 Cecil sandy loam (6% to 10% slopes) and MdE
Madison gravelly sandy loam (15% to 25% slopes).

A summary of the design storm parameters and rainfall distribution methodology for these
calculations is summarized below in Table 3.

Table 3. Plant Wansley Gypsum Landfill Design Storm Distribution

Return Storm Rainfall Total Rainfall Source Storm Distribution
Frequency Duration (Inches)
(years) (hours)
25 24 6.35 NOAA Atlas 14 SCS Type Il
100 24 8.15 (2009) NOAA Atlas 14 SCS Type
7.93 (2016)

The drainage area for the Plant Wansley Gypsum Landfill was delineated based on LiDAR data
acquired for the Plant in 2016. Run-off characteristics were developed based on the Soil
Conservation Service (SCS) methodologies as outlined in TR-55. An overall SCS curve number
for the drainage area was developed based on methods prescribed in TR-55. Soil types were
obtained from the Natural Resources Conservation Service. Land use areas were delineated
based on aerial photography. Time of Concentration and Lag Time calculations were also
developed based on methodologies prescribed in TR-55.

A table of the pertinent basin characteristics of the Gypsum Landfill is provided below in Table
4(a):

Table 4—Landfill Hydrologic Information

Drainage Basin Area (acres) 83.63 overall
Hydrologic Curve Number, CN 95.3 overall

Hydrologic Methodology SCS Method

Time of Concentration (minutes) 5 minutes used

Lag Time (minutes) 3

Hydrologic Software Hydraflow Hydrographs

4.2 HYDRAULIC ANALYSES

Storage values for the landfill were determined by developing a stage-storage relationship
utilizing contour data. The spillway system at the Plant Wansley Gypsum Landfill consists of a
primary spillway and an auxiliary spillway. The primary spillway acts as a broad crested weir 20
feet in length. The top of the primary spillway is elevation 739.36 (top of berm is 741.1). The
spillway is 2 feet deep and 20 feet in width. The top of the secondary spillway is elevation
739.40. The spillway is 2 feet deep and 15 feet in width.



Table 5—Spillway Attribute Table

Spillway US Invert DS Invert Dimension (ft) | Slope (ft/ft) | Length (ft) | Spillway
Component El (feet) El (feet) Capacity
(cfs)
Primary 739.36 700.0 20 31.7% 140 1,880
Secondary 739.4 700 15 31.8% 140 1450

Based on the spillway attributes listed above, a rating curve was developed to determine the

pond performance during the design storm. Results are shown in Table 2. The 100-year
routing results are shown in the calculations below.




5.0 SUPPORTING INFORMATION

28 Yer R 1
Hyd rog ra ph Summa ry RePQyErt‘mow Hydrographs Extension for AutoCAD® Civil 3D® 2015 by Autodesk, Inc. v10.4

Hyd. |Hydrograph |Peak Time |Timeto |Hyd. Inflow Maximum Total Hydrograph
No. type flow interval |Peak volume hyd{s) elevation strge used Description
(origin) (cfs) {min}  |{min) (cuft) (ft) {cuft)
1 |SCS Runoff 37368 1 77 876,334 — ——— - Cell #2
2 |SCS Runoft 76.16 1 719 182,219 — eeaee —_— Celi#2 Perimeter Dilch
3 |SCS Runoff 60.09 1 77 138,800 e —_— — North Sed. Pond Area
4 |SCS Runoff 15.10 1 717 34,353 nens — _— Return Pond Area
5 |SCS Runoff 289.26 1 77 678,375 — — e Cell #1
6 |SC5 Runoff 37.61 1 7117 88,200 —— —_— —_— South Sed. Pond Area
7 |Combine 326.87 ] 717 766,574 56 R w———— Combine Celi#1 & S. Sed. Pond
8 |Combine 44598 1 77 1,068,553 1.2, ——— sassae Combine Cell 2 & Perim. Ditch
9 |Combine 506.07 1 717 1,207,353 3.8 e e Combine Cell#2 & N. Sed. Pand
10 |Combine 848.04 1 M7 2008281 4,7,9 ——een — Comb Sed. Ponds & Ret Wir
11 |Reservoir 0.000 1 nla 0 10 73357 2,008,282 | Comb Sed Ponds & Ret W

\Alxapfs22\x2wiwils$\Wansley\case1 - 09-BRRAMA &usiod: 25 Year iday, 09/30/ 2@

Aavs ey




Hydrograph Report 2.5 Yera,

Hydraflow Hydrographs Exiension for AutoCAD® Civil 3D® 2015 by Autodesk, Ine. vi0.4 Friday, 09 /30 / 2016

Hyd. No. 1

Cell #2

Hydrograph type = SCS Runoff Peak discharge = 373.68 cfs

Storm frequency = 25yrs Time to peak = 11.95 hrs

Time interval = 1 min Hyd. volume = B76,334 cuft

Drainage area = 40.240 ac Curve number = 855

Basin Slope = 00% Hydraulic length = 0ft

Tc method = User Time of conc. (Tc) = 5.00 min

Total precip. = 6.35in Distribution = Typell

Storm duration = 24 hrs Shape factor = 484

Cell #2

Q{ch) Hyd. No. 1 - 25 Year Q {cfs)
400.00 400.00
350.00 350.00
300.00 300.00
250.00 250.00
200.00 200.00
150.00 150.00
100.00 100.00

50,00 50.00

0.00 — =L 0.00
0.0 20 4.0 6.0 8.0 10.0 12.0 14.0 16.0 18.0 20.0
Hyd No. 1 Time (hrs)

waonseey



Hydrograph Report 25 {enr,
Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2015 by Autodesk, Inc. v10.4 w
Hyd. No. 2
Cell#2 Perimeter Ditch
Hydrograph type = SCS Runoff Peak discharge = 76.16 cfs
Storm frequency = 25yrs Time to peak = 11.98 hrs
Time interval = 1 min Hyd. volume = 192,219 cuft
Drainage area = 9.480 ac Curve number = 93.5
Basin Slope = 16% Hydraulic length = 2915 ft
Tc method = TR55 Time of conc. (Tc) = 9.60 min
Total precip. =6.35in Distribution = Type ll
Storm duration = 24 hrs Shape factor = 484
Cell#2 Perimeter Ditch
Q/(che) Hyd. No. 2 — 25 Year Q (cfs)
80.00 80.00
70.00 70.00
60.00 60.00
50.00 50.00
40.00 40.00
30.00 30.00
20.00 20.00
10.00 \ 10.00
0.00 — e 0.00
0.0 2.0 4.0 6.0 8.0 00 120 140 160 180 200 220
Time (hrs)
e Hyd NO. 2

(Ans ey



Hydrograph Report 2o~ -
Hydraflow Hydrographs Extension for AutoCAD® Civil 308 2015 by Autodesk, Inc. v10.4 Friday, 09 /3072016
‘-_-_______-_“'--
Hyd. No. 3
North Sed. Pond Area
Hydrograph type = 8CS Runoff Peak discharge = 60.09 cfs
Storm frequency = 25yrs Time to peak = 11.95 hrs
Time interval = 1min Hyd. volume = 138,800 cuft
Drainage area = 6.530 ac Curve number = 943
Basin Slope =00% Hydraulic length =0ft
Tc method = Time of conc. (Te) = 5.00 min
Total precip. = 6.35in Distribution = Typell
Storm duration = 24 hrs Shape factor = 484
North Sed. Pond Area

Q(cfs) Hyd. No. 3 - 25 Year Q(cfs)
70.00 70.00
60.00 60.00
50.00 50.00
40.00 40.00
30.00 30.00
20.00 20.00
10.00 10.00

0.00 0.00

0.0 2.0 4.0 6.0 8.0 10.0 12.0 14.0 16.0 18.0 20.0
Time (hrs)

= Hyd No. 3

O Aws eay”



Hydrograph Report
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Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2015 by Autodesk, Inc. v10.4

Friday, 09 /30 /2016

Ty
Hyd. No. 4
Return Pond Area
Hydrograph type = SCS Runoff Peak discharge = 15.10cfs
Storm frequency = 25 yrs Time to peak = 11.95 hrs
Time interval = 1 min Hyd. volume = 34,353 cuft
Drainage area = 1.660 ac Curve number = 93
Basin Slope =00% Hydraulic length =0ft
Tc method = Time of conc. (T¢) = 5.00 min
Total precip. = 6.351in Distribution = Typelll
Storm duration = 24 hrs Shape factor = 484
Return Pond Area
Q(cie) Hyd. No. 4 -- 25 Year Q(chs)
18.00 18.00
15.00 15.00
12.00 12.00
9.00 9.00
6.00 6.00
3.00 3.00
0.00 LF""”) 0.00
0.0 20 4.0 6.0 8.0 10.0 12.0 14.0 16.0 18.0 20.0
i ) W4 Time (hrs)

N Avsesyy



Hydrograph Report S
Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2015 by Autodesk, Inc. v10.4 Friday, 09 /30/2016
-_—__-_-_"‘.F

Hyd. No. 5

Cell #1

Hydrograph type = 8SCS Runoff Peak discharge = 289.26 cfs

Storm frequency = 25yrs Time to peak = 11.95 hrs

Time interval = 1 min Hyd. volume = 678,375 cuft

Drainage area = 31.150 ac Curve number = 95.5

Basin Slope = 00% Hydraulic length = 0ft

Tc method = User Time of cone. (Te) = 5.00 min

Total precip. = 6.351in Distribution = Typell

Storm duration = 24 hrs Shape factor = 484

Cell #1

Q (cfs) Hyd. No. § -- 25 Year Q (cfs)
320.00 I 320.00
280.00 280.00
240.00 240.00
200.00 200.00
160.00 160.00
120.00 120.00

80.00 80.00

40.00 40.00

0.00 — 0.00
0.0 2.0 4.0 6.0 8.0 10.0 120 14.0 16.0 18.0 20.0
Time (hrs)

e Hyd No. 5

N dnvs ey



Hydrograph Report 2E Yoo

Hydraflow Hydrographs Extension for AutcCAD® Civil 30® 2015 by Autodesk, Inc. v10.4 Friday, 09 /30/ 2016
Hyd. No. 6 i
South Sed. Pond Area

Hydrograph type = SCS Runoff Peak discharge = 37.61cfs

Storm frequency = 25yrs Time to peak = 11.85 hrs

Time interval = 1 min Hyd. volume = 88,200 cuft
Drainage area = 4.050 ac Curve number = 955

Basin Slope = 00% Hydraulic length =0ft

Tc method = Time of conc. (Tc) = 5.00 min

Total precip. = 6.35in Distribution = Type li

Storm duration = 24 hrs Shape factor = 484

South Sed. Pond Area

Q((cfs) Hyd. No. 6 — 25 Year Q (cfs)
40.00 40.00
30,00 30.00
20.00 20.00
10.00 10.00
0.00 —— e ——t .00
00 20 40 60 80 100 120 140 160 180 200
Time (hrs)

= Hyd No. 6

HWavse ey’
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Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2015 by Autodesk, Inc. v10.4 Friday, 09/30/2016

Hyd. No. 7

Combine Cell#1 & S. Sed. Pond

Hydrograph type = Combine Peak discharge = 326.87 cfs

Storm frequency = 25 yrs Time to peak = 11.95 hrs

Time interval = 1 min Hyd. volume = 766,574 cuft

Inflow hyds. =56 Contrib, drain. area = 35.200 ac

Combine Cell#1 & S. Sed. Pond

Qi(chs) Hyd. No. 7 - 25 Year Q (cfs)
350.00 350.00
300.00 300.00
250.00 250.00
200.00 200.00
150.00 150.00
100.00 100.00

50.00 50.00

0.00 e 0.00
0.0 2.0 4.0 6.0 8.0 10.0 12.0 14.0 16.0 18.0 20.0
Time (hrs}
e Hyd NoO. 7 == Hyd No. 5 e Hyd NO. 6

(Anwsecey
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Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2015 by Autodesk, Inc. v10.4 Friday, 09/ 30/ 2016
A —— ————y
Hyd. No. 8
Combine Cell 2 & Perim. Ditch
Hydrograph type = Combine Peak discharge = 445.98 cfs
Storm frequency = 25yrs Time to peak = 11.85 hrs
Time interval = 1 min Hyd. volume = 1,068,553 cuft
Inflow hyds. =1,2 Contrib. drain. area = 49.720 ac
Combine Cell 2 & Perim. Ditch
Qifchs) Hyd. No. 8 — 25 Year Q (cfs)
480.00 480.00
420.00 420.00
360.00 380.00
300.00 300.00
240.00 240.00
180.00 180.00
120.00 120.00
60.00 60.00
0.00 e — —— NSNS 0.00
0.0 2.0 4.0 6.0 8.0 10.0 12.0 14.0 16.0 18.0 20.0
Time (hrs)
= Hyd No. B = Hyd No. 1 = Hyd No. 2

(A a1z =7
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Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2015 by Autodesk, Inc. v10.4 Friday, 08 /30/ 2016
Hyd. No. 9
Combine Cell#2 & N. Sed. Pond
Hydrograph type = Combine Peak discharge = 506.07 cfs
Storm frequency = 25yrs Time to peak = 11.95hrs
Time interval = 1min Hyd. volume = 1,207,353 cuft
Inflow hyds. =38 Contrib. drain. area = 6.530 ac
Combine Cell#2 & N. Sed. Pond
Q) Hyd. No. © - 25 Year Q(cfs)
560.00 560.00
490.00 490.00
420.00 420.00
350.00 350.00
280.00 280.00
210.00 210.00
140.00 140.00
70.00 _) l 70.00
0.00 e = 'L (.00
0.0 2.0 4.0 6.0 8.0 10.0 12.0 14.0 16.0 18.0 20.0
Time (hrs)
e Hyd No. 9 e Hyd No. 3 e Hyd No. 8

A/ g &Y
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Hydraflow Hydrographs Extension for AutoCAD® Civil 30® 2015 by Autodesk, Inc. v10.4 Friday, 09 /30 /2016
Hyd. No. 10
Comb Sed. Ponds & Ret Wir
Hydrograph type = Combine Peak discharge = 848.04 cfs
Storm frequency = 25yrs Time to peak = 11.95 hrs
Time interval = 1 min Hyd. volume = 2,008,281 cuft
Inflow hyds. =417°9 Contrib. drain. area = 1.660 ac
Comb Sed. Ponds & Ret Wir
Q (cls) Hyd. No. 10 - 25 Year Q (cfs)
854,00 854.00
732.00 732.00
610.00 610.00
488.00 488.00
366.00 366.00
244.00 244.00
122.00 122.00
0.00 0.00
0.0 20 4.0 6.0 8.0 10.0 120 14.0 16.0 18.0 20.0
—— Hyd No. 10 e Hyd No. 4 —— Hyd No. 7 — HydNo g Meltrs)

U Arvse g
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Hydraflow Hydrographs Extension for AutcCADE® Civil 3D® 2015 by Autodesk, Inc. v10.4 Friday, 03/ 30/ 2016
_—
Hyd. No. 11
Comb Sed Ponds & Ret W
Hydrograph type = Reservoir Peak discharge = 0.000 cfs
Storm frequency = 25yrs Time to peak = n/a
Time interval = 1 min Hyd. volume = 0 cuft
Inflow hyd. No. = 10 - Comb Sed. Ponds & RetMéx. Elevation = 733.57 ft <
Reservoir name = Sed. & Ret. Wir. Ponds Max. Storage = 2,008,282 cuft
Storage Indication method used.
Comb Sed Ponds & Ret W
Q(cfs) Hyd. No. 11 — 25 Year Qe
854.00 854.00
732.00 732.00
610.00 610.00
488.00 488.00
366.00 366.00
244.00 244.00
122.00 122.00
0.00 0.00
0.0 20 4.0 6.0 8.0 10.0 12.0 14.0 16.0 18.0 20.0
..... Time (hrs)
e Hyd No. 11 = Hyd No. 10 [1T1TITT Total storage used = 2,008,282 cuft

W s ey’
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Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2015 by Autodesk, Inc. v10.4
Pond No. 3 - Sed. & Ret. Wtr. Ponds

Friday, 09/ 30/ 2016

Pond Data
Pond storage is based on user-defined values.
Stage / Storage Table
Stage (ft) Elevation (ft) Contour area (sqft) Incr. Storage (cuft) Total storage (cuft)
0.00 725.50 nfa 0 0
0.50 726.00 nfa 97,602 97,602
250 728.00 nia 427 884 525,486
3.50 729.00 n/a 235,740 761,226
450 730.00 n/a 248,349 1,008,575
9.50 735.00 n/a 1,397,925 2,407,500
13.50 739.00 nfa 1,311,056 3,718,556
13.86 739.36 nla 126,645 3,845,201
14.50 740.00 nla 228,764 4,073,965
15.50 741.00 n/a 366,780 4,440,745
15.86 741.36 n'a 134,838 4,575,583
Culvert / Orifice Structures Weir Structures
[A] [B] [C] [PriRsr] [A1 [B] [C] [D]
Rise (in) = 0.00 0.00 0.00 0.00 Crest Len (ft) = 20.00 15.00 0.00 0.00
Span (in) = 0.00 0.00 000 0.00 Crest El. (ft) = 739,36 73940 000 0.00
No. Barrels =0 0 0 0 Weir Coeff. = 2,60 260 333 333
Invert El. (ft) = 0.00 0.00 000 0.00 Weir Type = Broad Broad = - -
Length (ft) = 0.00 0.00 0.00 0.00 Multi-Stage = No No Na No
Slope (%) = 0.00 000 0.00 nfa
N-Value = 013 013 013 nia
Orifice Coeff. = D.60 0.60 0.60 0.60 Exfil.{infhr) = 0.000 (by Wet area)
Multi-Stage = nfa No No No TW Elev. {ft} = 0.00
Note CulvertiOrifice outliows are analyzed under inlet ic} and cutlet (oc) contral. Wewr niars for onfice fic) and i)
Stage / Storage / Discharge Table
Stage Storage Elevation CivA CivB CiwC PrfRsr WrA WrB wrC WrD Exfil User Total
ft cuft ft cfs cfs cfs cfs cfs cfs cfs cfs cfs cfs cfs
0.00 0 725.50 - - -— - 0.00 0.00 e - -— — 0.000
0.50 97.602 72600 -_ —_— - — 0.00 0.00 - - - - 0.000
2,50 525,486 72800 - - - - 0.00 0.00 — — — 0.000
350 761.226 72900 —_ - - - 0.00 0.00 — - —_ — 0.000
450 1,009,575 73000 — — — - 0.00 0.00 — -_— - - 0.000
950 2,407,500 73500 — — - - 0.00 0.00 - - — -_ 0.000
1350 3,718,558 738.00 — — — — 0.00 0.00 - - - —_ 0.000
13886 3,845,201 739.36 - - - - 0.00 0.00 - —_ - -_— 0.000
14.50 4,073,965 740.00 — — - 26.62 18.12 — — — _— 44.75
1550 4,440,745 741.00 - — - — 10921 7893 - -— - -_— 188.14
1586 4,575,583 741.36 — — - 147.08  107.01 - - - -_ 254.09

s EY
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2-& AR,
Hyd ro g ra p h S umma ry Re prI;rgﬂow Hydragraphs Extension for AutoCAD® Civii 3D® 2015 by Autedesk, Inc v10 4
Hyd. |Hydrograph |Peak Time |Timeto [Hyd. Inflow Maximum Total Hydrograph
No. type flow interval |Peak volume hyd(s) elevation strge used Description
{origin) (cfs) (min}  {{min) {cuft) (ft) {cuft)
1 |SCS Runoff 434.16 1 b 1,026,326 — —_— s Cell #2
2 |SCS Runoff B88.81 1 719 226,327 e —— —_ Celi#2 Perimeter Ditch
3 |SCS Runoff 69.96 1 77 163,078 e e — North Sed. Pond Area
4 |SCS Runoff 17.62 1 717 40,504 e -— —— Return Pond Area
5 |SCS Runoff 336.08 1 717 794,485 seenen — — Cell #1
6 |SCS Runoff 43.70 1 717 103,296 s e — South Sed. Pond Area
7 |Combine 379.78 1 7 897,781 56 —— eaeee Combine Celli#1 & S. Sed. Pond
8 |Combine 518.55 1 77 1,252,647 1.2 e sens Combine Cell 2 & Perim. Dilch
9 [Combine 588.51 1 M7 1,415,731 38 neene ———— Combine Celi#2 & N. Sed. Pond
10 |Combine 98591 1 m7 2,354,018 4,7,9 e _ Comb Sed. Ponds & Ret Wir
11 |Reservoir 0.000 1 n/a 0 10 734.81 2,354,015 | Comb Sed Ponds & Ret W

\

\Alxapfs22\x2wiwils$\Wansley\case1 - 09-

BRAOD &esiod: 100 Year

—

Friday, 09/ 30/ 201'6\

—

whonstey
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Plant Wansley Stormwater Management Calculations DC-WN-3068DE-001-CO1NH
2009 CALCS
Body of Calculation
(See attached calculations with software input/output.)

Rainfall Runoff Coefficients, Curve No.’s, Etc..

Soils/Geotech Data

Process System - Sedimentation & Return Water Pond Design
Process System — Culvert/Pipe Design

Perimeter Ditch Design (Includes Concrete Drop Structures)
Decant Siphon Design

Leachate Collection & Remove System

Final Cap Drainage and Concrete Flume Design

Stormwater Culvert Design (Non-Process Flows)

Temporary Sediment Basins (Non-Process Flows)

Attachments

s Runoff Curve No.'s & Coefficient Values, Georgia Stormwater Manage Manual

* Runoff Coefficient Values, Southern Company Services, Engineering Standards
and Guidelines

e TP-40 24 hr. Rainfall Maps, Georgia Stormwater Management Manual
e Hydro 35 Precipitation Maps, Intellisolve, AutoDesk
+ USDA NRCS Soil Maps & Data
¢ Case 1 Drainage Map
» Case 2 Drainage Map
» Cell #3 Perimeter Pipes Drainage Map
¢ Sedimentation & Erosion Control Drainage Map, (SK-Phase1)
» Sedimentation & Erosion Control Drainage Map, (SK-Phase1A)
» Sedimentation & Erosion Control Drainage Map, (SK-Phase3)
= Erosion Control Sections & Details, Sheet 2, (H1C11150)
» Culverts C-1 Thru C-11 Drainage Map
e Culvert C-12 Drainage Map
Rev. 0 Page6of 6

7/18/2008



Manning's n-Values 2009 CALCS

ch | o St
Manning's n-Values Previous Top

Description nning's "n"

Pipes
Reinforced concrete 0.013
Vitrified clay pipe 0.013
Smooth welded pipe 0.011
Corrugated metal pipe 0.023
Polyvinyl chloride (PVC) 0.010

Natural Channels
Gravel beds, Straight 0.025
Gravel beds, large boulders 0.040
Earth, straight, some grass 0.026
Earth, winding, no vegetation 0.030
Earth, winding 0.050

Miscellanecus
Smooth surfaces (concrete, 0.011

asphalt, bare soil)
Fallow (no residue) 0.05
Cultivated soils 0.06-0.17
Short grass 0.15
Dense grass 024 &~ TOP & @YPSUM STackS
Bermuda grass 0.41
Light underbrush woods 0.40
Dense underbrush woods 0.80

mk: @MSITStore:C:\Program%20Files\Hydraflow\Hydrographs %202004\Hydro2004.chm... 8/11/2009



By 2 em5e
9

2009 CALCS
Table 2,1.5-1 Runoff Curve Numbers'
Cover description Curve numbers for
hydrologle soll groups
Cover lype and Average pemenlz
hydrologic condition Impervious area A B c D
Cultlvated land: without conservation treatment 72 B1 a8 91
with consarvation treatment 62 71 78 81
Pasture or range land: poor condition 68 79 86 89
good condition 39 61 74 80
Meadow: good condition 30 58 7 78
Wood or forest land: thin stand, poor cover 45 66 77 83
good cover 25 55 70 77
Open space (lawns, parks, golf courses, cemeterles, etc.)’
Poor condition (grass cover <50%) 68 79 86 89
Fair condition (grass cover 50% to 75%) 49 68 79 84
Good condition {grass cover > 75%) 39 61 T4 80
Impervious areas:
Paved parking lots, roofs, driveways, etc.
(excluding right-of-way) 98 98 98 98
Streets and roads:
Paved; curbs and storm drains (excluding
right-of-way) 98 98 a8 28
Paved; open diiches (Including right-of-way) 83 a9 92 93
Gravel (including right-of-way) 76 85 89 91
Dirt (including right-of-way) 72 82 &7 89
Urban districts:
Commercial and business 85% 89 92 94 95
Industrial 72% 81 88 N 93
Residential districts by average lot slze:
1/8 acre or less (town houses) 65% 77 85 20 92
114 acre 38% 61 75 a3 87
1/3 acre 30% 57 72 81 86
112 acre 25% 54 70 80 85
1 acre 20% 51 68 79 84
2 acres 12% 46 65 77 82

Developing urban areas and

Newly graded areas (pervious areas

only, no vegetation) 77 86 81 94
GV PS JM 3¢

1 Average ninoff conditien, and 1, = 0.28

21 avarage percent imparvious area shown was used to develop the composlta CNs, Other assumptions ara as
follows: impervious areas are directly 1 lo the drainage system, Impervi 1 areas have a CN of 88, and pervious
areas are considered equivalant to open apaca In good hydrologic condition, If the impervicus area Is not connectad, the
SCS method has an adjusiment to reduce the affect.

3 CNg shown are equivalant to those of pasture. Composite CNs may be compuled for other combinations of open space
cover type.

2.1-22 Georgla Stormwater Management Manual Volume 2 (Technical Handbook)



2009 CALCS D‘] 3 oF SbLi

Table 2.1.4-2 Recommended Runoff Coefficient Values
Description of Area Runoff C I
Lawns:
Sandy soil, flat, 2% 0.10
Sandy soil, average, 2 - 7% 0.15
Sandy soil, steep, > 7% 0.20
Clay soll, flat, 2% 0.17
Clay soil, average, 2 - 7% 0.22
Clay soll, steep, > 7% 0.35
Unimproved areas (forest) 0.15
Business:
Downtown areas 0.95
Neighborhood areas 0.70
Resldential;
Single-family areas 0.50
Multi-units, detached 0.60
Multi-units, attached 0.70
Suburban 0.40
Apartment dwelling areas 0.70
Industrial;
Light areas 0.70
Heavy areas 0.80
Parks, cemeterias 0.25
Playgrounds 0.35
Rallroad yard areas 0.40
Streets:
Asphait and Concrete 0.95
Brick 0.85
Drives, walks, and roofs 0.95
Gravel areas 0.50
Graded or no plant cover
Sandy soil, flat, 0 - 5% 0.30
Sandy soll, flat, 5 - 10% 0.40
Clayey soil, flat, 0 - 5% 0.50
Clayey soil, average, § - 10% 0.60

2.1-16 Georgia Stonmwater Management Manual Volume 2 (Technical Handbook)



2009 CALCS
SOUTHERN COMPANY SERVICES C-7-2
ENGINEERING STANDARDS AND GUIDELINES
CiviL STORM DRAINAGE DESIGN
TABLE 1
RUNOFF COEFFICIENTS, C

Description of Area Runoff Coefficients
Business

Downtown 0.70 t0 0.95

i 0.50 to 0.70

Residential

Single-family 0.30t0 0.50

Multi-units, detached 0.40 10 0.60

Multi-units, attached 0.60 10 0.75
Residential (suburban) 0.25 to 0.40
Apartment 0.50 t0 0.70
Industrial

Light 0.50 to 0.80

Heavy 0.60 to 0.90
Parks, cemeteries 0.10t0 0.25
Playgrounds 0.20t0 0.35
Railroad yard 0.20t00.35
Unimproved 0100030 | °

D RN o s By =~ e e CE =
‘“‘LI e -:":’ et L TS v e Laaim o T o _,- W=,

‘Character of Surface Runoff Coefficients
Pavement

Asphaltic and Concrete 0.70 to 0.95

Brick 0.70 to 0.85
Roofs 0.75 10 0.95
Lawns, sandy soil

Flat, 2 percent 0.05t00.10

Average, 2 to 7 percent 0.10t0 0.15

Steep, 7 percent 0.15t0 0.20
Lawns, heavy soil

Flat, 2 percent 0.13100.17

Average, 2 to 7 percent 0.18t0 0.22

Steep, 7 percent 0.25t0 0.35

120f 17
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2009 CALCS Pg S o€ 5Ly

Hydraflow IDF Curves IDF file: wansley.IDF
Int. (inshr)
14.00 14.00 100-Yr
12.00 12,00 50-¥r
10.00 \\\ 10.00 25:Yr
B
8.00 \\\\\Y\\\ 8.00 10-Yr
6.00 \\§L§§ 6.00 5Yr
o N N \ e \"“‘-4-9& 400  2¥r
: o~ T = S R
2 T ]
2.00 — 2.00
0.00 0.00
0 5 10 15 20 25 30 a5 40 45 50 55 60
Time (min)

HydraflowExpressExtension



2009 CALCS P5 LoF g bl
Hydraflow IDF Report Page 1 of 1

Return Equation Coefflcients (FHA)

Period

(Vre) ] ) E (vA)
1 0.0000 0.0000 0.0000 —
2 §7.4553 11.0000 0.8151 v
3 0.0000 0.0000 0.0000 el
5 66,7518 12.8000 0.7929 ———
10 75.2873 13,8000 0.7873 —
a5 89,1842 15.2000 0.7854 smmmny
50 100.2670 16.0000 0.7848 Seesa
100 112.3838 16.8000 0.7863 aeenarts

Intensity =B / (Tc + D)*E '

Return Intensity Values (In/hr)

Perlod

(Yrs) Emin| 10 15 20 25 30 35 40 45 50 56 60
1 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0,00 0,00 0.00 0.00
2 6.00 4.80 4,04 3.50 3.10 278 254 233 218 2.01 1.89 1.78
3 0.00 0.00 n.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
§ 6.81 5.59 4.78 4.19 375 3.40 an 287 2.68 2.51 238 223
10 7.44 8.19 533 4.70 4.22 3.83 3,52 3.26 3.04 2.85 269 254
25 as T.07 6.14 5.44 4.90 447 412 a.82 357 3.35 3.16 3.00
50 9.19 a7 6.77 6.02 5.44 4.97 4,58 4,26 3.98 374 a.53 335
100 9.96 847 740 6.60 5.97 5.46 5.04 4,69 4.39 4.13 3.90 370

Tc w tima In minuies. Wen Tc =
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2009 CALCS A
SOUTHERN

Design Calculations e
Project . Prepared By Date
wWanSLE\ - FGD <R VRHVRCH ;
- uvjectTitle Reviewed By Date

GNP, STorAGE PoND SIZARG
Calculation Number Sheat
32 of S

~REQ0 — CALCUATE STORM FlowsS 4 VOLUMES From
cerltd #1 72 43 WITH  ALL  DRANING To
PoNOS ., DETERMINE WORST ¢CASE FLowsS To
SIZE PerRMETEQR PITCHES AND fodDS.

- WORST CASE WILL BE HIGHEST Flow [NOLUME
FromMm e\ TUHeER_:

@ cerd) cioseQ 4 N6T CAQPE) (1.E,&v¥PSum
SURFA(E ©XPoSEQD) WITH CELL 47 HAWN(¢
BeeEN) CoNSTRuUcTEQ ANQO DECANT ofERATIONS
JUST DBEGINNIN G

@ ceL¥| cLoseo & cApPed y CELL #7 closeQ
DUT NOGT cACPED , ANQO CELL #D ConsSTRUUTEO
WITH  DECANT OPERATIONS JVST PEGINNING,

“ANALNE BrTH CASED NorTH

SeDd, FoD

Aeeas

ReT.
WTE, CELL @_L__

O A= 1,8seSuT i
T 42 Ul Ac
QELLHYL %
ﬁ:-.’-ill'ag‘q']s‘{“'"l‘l’
= 441y Ac
ZELL 43,
A = L HOL,B55 4>
= ’5'2..'1)0 A-c_,
Ponos

T
YN LWEES OVERSTaCK ) (- A=S53301e i
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SOUTHERNA
2009 CALCS COMDANY

Energy to Serve Your World®

Design Calculations

Project Prepared B Date
WANSLEY - FGD S 2 URCHURCH .
’ N | ffﬂﬂe
BT 9P, SToRAGE PoND SIZARGs |Ferewed By pete
Calculation Number Sheet
3o of 5
—Rea0 — CALCOIATE STORM FLows 4 VOLUMES From
cerld #1727 43 WITH  ALL DRAING To
PoNOS , DeTERMINE WORST (CASE FLowS To
SIZE PerwmeTe PTCHES AND PodDsS.
- WORST CASE WIiLL BE HIGHEST FLow [NoLuME
From eTueo
ZD cerdh cLoseQ 4 NoT cAePe] (e, v PSum
SURFACE ©XFPoSEOD) WITH CELL #7 HAWNG
BeeEN consStRrucTeQ B0 DeECANT afERaTioNS
AQUST BECINNIN G
@ ceLl*| CLosen £ capPed y CELL #7 closed
DUT NGT ¢calPEQ , AND CELL #3  ConsSTRe U2l
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2009 CALCS SOUTHERN A
COMPANY

Design Calculations Energy to Serve Your World™
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Channel Report

Hydratiow Express Extensien for AUtoGAD® Givil 3D® 2008 by Autodesk, Inc. Wednesday, Jul 28 2000
CELL #2- Q2yr. DITCH CALC FOR Tc

Trapezoidal Highlighted

Bottom Width (f) = 10.00 Depth (ft) = 0.56

Side Slopes (z:1) = 2.50, 2.00 Q (cfs) = 50.60

Total Depth (ft) = 5.00 Area (sqft) = 6.31

Invert Elev (ft) = 1.00 Velacity (ft/s) = 8.02

Slope (%) = 1.72 Wetted Perim (ft) = 12.76

N-Value = 0.015 Crit Depth, Yc (ft) = 0.87

Top Width (ft) = 1252

Calculations EGL (ft) = 156

Compute by: Known Q

Known Q (cfs) = 50.60

Elev (ft) Saciion Depth (ft)
7.00 6.00
6.00 5.00

5.00 \ / 4.00
4.00 / 3.00
/

3.00 \ /

/ 2.00

2.00 / 1.00
=~ /

1.00 \ / 0.00

0.00 -1.00

Reach (ft)



Pfj-."l‘b 2% S|

Depth Q Araa Veloc Wp Ye TopWidth Enemgy
{ft) (cts) (saft) (fv's) (it} (ft) () (#)
0.56 50.60 6.306 8.02 1276 0.87 12.52 1.58

Hydraflow Express - CELL #2- Q2yr. DITCH CALC FOR Tc - 07/29/09
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_Hydrograph Summary Report
. Hydrograph| Peak Time Timeto | Volume Inflow Maximum Maximum Hydrograph
Ve type flow Interval | peak hyd(s) alevation storage description
{origin) {cfs) (min) (min) (cuft) {ft) {cuft)
1 SCS Runoff | 237.15 1 77 580,968 — e memmna, Cell #3
2 SCS Runoff 122.05 1 718 293,928 — mam—e — Cell #3 Perimster Ditch Area
3 SCS Aunoit | 16.87 1 T 35,311 saan — — Ditch Area Cell#3 to Cell#2
4 Combine 373.98 1 b g 914,205 %23 seeee s Combine Cell#3, Perim. Dit., & Ditch
5 Reach a370.41 1 719 914,207 4 —— —— Ditch Cell #3 to Cell #2
[} SCS Aunoff | 185,36 1 "7 433,105 = e — Call#2 North (West Side)
7 SCS Runoff | 240.63 1 nv 532,312 - —— —me Call#2 North (East Side)
8 SCS Runoff | 77.83 1 7 182,528 e aaas —— Narth Sed. Pond Area
9 SCS Runoff | 19.63 1 7 45,434 - e — Return Pond Area
10 SCS Runoff | 303.60 1 723 880,916 - —_— e Cell #1/2 South
11 SCS Runoff | 4856 1 mn7 115,384 e —— e South Sed. Pond Area
12 Combine 330.96 1 721 996,300 10, 11 saasee — Combine Cell¥1 & S. Sed. Pond
13 Combine 558.53 1 718 1,347,310 | 5,6, —_— S Combine Upper Call1/2 Ditch & Cell#
14 | Reach 550.40 1 720 1,347,310 13 e — Lower N. Ditch Cell #1/2
- Comtine 84329 1 719 2,062,148 | 7,8, 14 — — Combine N. Dilch Cell 1/2 & N. Sed,
(1o Combine 1178.18 1 719 3103878 | 9,12,15 —_— —— Combine Sed. Ponds into Ret, Wtr.
17 Rasarvoir 0.00 1 0 Q0 16 73712 3,103,885 Combined Ponds
case2wponds.gpw Return Period: 100 Year | Sunday, Aug 2 2009, 9:28 AM

1

Hydraflow Hydrographs by Intelisolve
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Hydrograph Plot

Hydrafiow Hydrographs by Intelisclve Sunday, Aug 2 2009, 9:28 AM

Hyd. No. 17

Combined Ponds

Hydrograph type = Reservoir Peak discharge = 0.00 cfs

Storm frequency = 100 yrs Time interval = 1 min

Inflow hyd. No. = 16 Max. Elevation = 737.12 1t

Reservoir name = Sed. & Ret. Wir. Ponds Max. Storage = 3,103,885 cuft

Storage Indication method used. Hydrograph Volume = 0 cuft

Combined Ponds
Q (cls) Hyd. No. 17 - 100 Yr Q (cfe)
1183.00 I : - T 1183.00
( 400 —1— _ : 1014.00
845.00 845.00
876.00 . 676.00
So7.00 = e = = T . i L
| |
ssnon S——11——1—1 | i | i . 338,00
189.00 : SSUEFEIE——— - — X I - - - — .._.... 169‘w
0.00 ) 0.00
0 5 10 15 19 24 29 34 39 44 48

Time (hrs
——— Hyd No. 17 —— Hyd No. 16 (irs)
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Pond Report 3

Hydraflow Hydrographs by Intelisolve Sunday, Aug 22009, 9:28 AM
Pond No. 1 - Sed. & Ret. Wir. Ponds
Pond Data
Pond storage is based on known contour areas. Average end area method used.
Stage / Storage Table
Stage (ft) Elevation (ft) Contour area (sqft)  Incr. Storage (cuft)  Total storage (cuft)
0.00 725.50 190,716 0 0
0.50 726.00 159,603 97,602 97,602
250 728.00 228,191 427,884 525,486
350 720.00 243,289 235,740 761,226
450 730.00 253,408 248,349 1,009,575
9.50 735.00 305,762 1,397,925 2,407,500
1350 739.00 349,766 1,311,058 3,718,556 ALLAGLE
13.86 738,36 353,816 126,645 & é‘; aﬁ‘:‘;p(‘, =
14.50 740.00 361,071 228,764 3,073,065
15.50 741.00 372,489 366,780 4,440,745
15.86 741.36 376,612 134,838 4,575,583
Culvert / Orifice Structures Weir Structures
[A] [B] [C1 [D] [Al [B] [Cc] [D]
Rise (in) = 0.00 0.00 0.00 0.00 CrestLen(ft) = 20.00 1500  0.00 0.00
Span (in) = 0.00 0.00 0.00 0.00 CrestEL (ff) = 730.36 73940 0.00 0.00
No. Barrels =0 0 o 0 Welr Coaff, = 2,60 260 0.00 0.00
Invert EI. (ft) = 0.00 0.00 0.00 0.00 Welir Type = Broad Broad - -
Length (it) = 0.00 0.00 0.00 0.00 Multi-Stage = No No No No
Slope (%) = 0.00 0.00 0.00 0.00
N-Value = 000 .000 000 000
Orif. Coeff. = 0.00 0.00 0.00 0.00
Multi-Stage =na No No No Exfiltration = 0.000 in/hr (Cantour) Tallwater Elev. = 0.00 ft
Mata: outfiows have bean analyzed Inlet let control.
Stage (1) Stage / Discharge Stage (i)
18.00 . T —— - 18.00
PR ey "}"_""__"}."' S PYENTE L — S —
15.00 : . 15.00
e 1 |
12.00 12.00
9.00 9.00
6.00 600
|
3.00 1 300
|
0.00 ! 0.00
0.00 30.00 60.00 90.00 120.00 150.00 180.00 210,00 240.00 270.00
Discharga (cfs)

Total Q
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