PERIODIC RUN-ON AND RUN-OFF CONTROL PLAN REVISION 3
391-3-4-.10(5) and 40 C.F.R. PART 257.81
PLANT BOWEN PRIVATE INDUSTRY SOLID WASTE DISPOSAL FACILITY
(ASH LANDFILL)
GEORGIA POWER COMPANY

The Federal CCR Rule, and, for existing CCR Landfills where applicable, the Georgia CCR Rule
(391-3-4-.10) require 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 to document
how these control systems have been designed and constructed to meet the applicable
requirements of this section of the Rule. See 40 C.F.R. § 257.81; Ga. Comp. R. & Regs. r. 391.3-4-
.10(5)(a). In addition, the Rules require periodic run-on and run-off control system plans every

five years. See 40 C.F.R. § 257.81(c)(4); Ga. Comp. R. & Regs. r. 391.3-4-.10(5)(a).

The CCR Landfill known as the Plant Bowen CCR Landfill is located in Bartow County, just west of
Cartersville, Georgia on Plant Bowen property. Active Cells 1 & 2 and 9 & 10 were permitted and
constructed with a minimum 2-ft. compacted clay liner with a maximum hydraulic conductivity
of 1 x 107 cm/sec, underlain with a structural fill layer with a maximum hydraulic conductivity of
1 x 10 cm/sec. Cells 9 & 10 were subsequently retrofitted with a composite liner and leachate
collection system. Active Cells 3 & 4 were permitted and constructed with a composite liner
system consisting of a HDPE geomembrane and a minimum 2-ft. compacted clay layer with a
maximum hydraulic conductivity of 1 x 10”7 cm/sec. The composite liner is underlain with a
structural fill layer with a maximum hydraulic conductivity of 1 x 10 cm/sec. The structural fill
layers varied in thickness from 5 ft. (minimum) to 13 ft. The facility consists of the CCR storage
cells, leachate ponds for Cell 3 and 4, and separate sedimentation ponds and clear pools. Future

Cells 5-8 will be constructed in the same manner as Cells 3 & 4.

The storm water flows have been calculated using the Natural Resources Conservation Service
(NRCS) method (also known as the Soil Conservation Service (SCS) method) using the 25-yr, 24-
hr storm event. The storm water detention system has been designed in accordance with the
Georgia Soil and Water Conservation Commission requirements and Technical Release 55 (TR-

55) 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.

Run-off curve number data was determined using Table 2.1.5-1 from the Georgia Stormwater
Management Manual. Run-off coefficient data was determined by utilizing Table 2.1.5-2. The
rainfall distribution for Plant Bowen (Type IlI) was determined from Technical Release 55 (TR-55).
National Oceanic and Atmospheric Administration (NOAA) Atlas 14 was used to determine the

24-hr precipitation for the design storm event of 25-yr for Plant Bowen.

The NRCS provides information on soil characteristics and hydrologic groups present at the site.
It was determined that the hydrological group “C” for Cells 1 & 2 and “B” for Cells 3 through 8
and Cells 9 & 10 should be used to best reflect the characteristics of the soils on site. This
information was placed into Hydraflow Hydrographs 2019 and used to generate appropriate
precipitation curves, runoff curve numbers and storm basin run-off values. This methodology

has also been utilized for future cells within the unit.

The Plant Bowen CCR Landfill Cells are 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 leachate from Cells 3
& 4, future Cells 5 through 8 and Cells 9 & 10 is collected and treated separately from all storm
water run-off in the cells. Storm water run-off from Cells 1 & 2, Cells 9 & 10 and Cells 3 through
8, is routed through a system of sedimentation ponds designed to handle the run-off from a 24-
hr, 25-yr storm. This plan is supported by appropriate engineering calculations (attached) and

was reviewed to reflect current conditions.

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



| 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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Purpose of Calculation

The purpose of this calculation is to determine if the existing sedimentation ponds and clear
pools can sufficiently handle run-on/run-off during a minimum 25-yr, 24-hr storm event per
federal stormwater requirements Title 40 CFR Part 257.81 and the Georgia Environmental
Protection Division’s (EPD) Georgia CCR Rule (391-3-4-.10).

Summary of Conclusions
Based on our analysis, the detention pond system is adequate to collect and control the volume
of water resulting from a 24-hour 25-year storm, as required.

Spillway/Top | Freeboard
Normal Pool Maximum 25 of Dike to
Elevation year pool Elevation Spillway
(feet, elevation (feet, (feet,
Storage Pond Name NAVD 88) (feet, NAVD 88) NAVD 88) NAVD 88)
Clear Pool 691.00 693.88 696.00/700.00 | 2.12/6.12
Sedimentation Pond 691.00 693.88 696.00/700.00 | 2.12/6.12

Project Narrative

The Plant Bowen CCB Disposal Facility Cells 1 & 2 site is located in Bartow County and is
approximately 1.5 miles East of Euharlee, Georgia and 6 miles southwest of Cartersville,
Georgia. The plant is bordered on the north and east by the Etowah River and on the south and
west by farmland.

Cells 1 & 2 cover 34.88 acres and the two disposal cells are not divided by any means. (See
Image 1).

Cells 1 & 2 are comprised of a 31.12 acres storage cell, 2.53 acres sedimentation pond, 1.23
acres clear pool, berms, access roads and ditches. (See Image 2) Cells 1& 2 include a perimeter
dike to control surface rainfall run-off. There is no stormwater run-on for these cells. Run-off
from this area is directed through interior perimeter ditches and through 3 — 36” diameter
HDEP pipes into a sedimentation pond that is connected to a clear pool via two 72” diameter
risers and two 48” diameter pipes. Stormwater from the clear pool is discharged through a 72”
diameter riser and 48” diameter pipe.
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The clear pool has an auxiliary spillway that is a grassed trapezoidal weir. The auxiliary spillway
is 8" wide with 6:1 side slopes and sloped at 1% in the direction of flow with a 3:1 slope on the
discharge channel at the downstream end. Following pages will show the analysis for Cells 1 &
2.

Methodology
The stormwater flows were calculated using the National Resources Conservation Service

method (also known as the Soil Conservation Service (SCS) method) using a 25-yr, 24-hr design
storm event.

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

The National Resources Conservation Service (NCRS) provided information on the soil
characteristics and hydrologic groups. The soil types found on the site are Urban Land, Wax Silt
Loam and Waynesboro Clay Loam. (See Images 3 & 4). Almost the entire site (99.9%) is
considered Urban Land because the cells currently have some waste stacked in it. The soils in
Cells 9 & 10 that are adjacent to the North and Cells 3 & 4 that are in the vicinity to the
Northwest both consist of hydrological group “B”. Therefore, hydrological group “B” should be
used to best reflect the characteristics of the soils on site.

Run-off curve number data was determined using Table 2.1.5-1 from the Georgia Stormwater
Management Manual. Run-off coefficient data was determined by utilizing Table 2.1.5-2 from
the Georgia Stormwater Management Manual and Manning’s n for Channels (Chow, 1959).

Appendix B from the TR-55 was used to determine the rain distribution for Plant Bowen is Type
II. (See Image 5)

NOAA Atlas 14 was used to determine the 24-hour precipitation for the design storm event of
25-yr for Plant Bowen is 6.07 in. (See Image 6)

Assumptions/Criteria
e Refer to Title 40 CFR Part 257.81 Hydrologic and hydraulic capacity requirements for the run-

on and run-off controls for CCR landfills.
e Other assumptions are listed on attached calculation sheets.
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Design Inputs/References
e AutoCad Civil 3D 2019, Autodesk, Inc.

e Hydraflow Hydrographs Extension for AutoCad Civil 3D 2019, Autodesk, Inc.
e Hydraflow Express Extension for AutoCad Civil 3D 2019, Autodesk, Inc.

e NOAA Atlas 14, Volume 9, Version 2 for Taylorsville, GA.

e Georgia Stormwater Manual

e TR-55— Urban Hydrology for Small Watersheds, Appendix B, National Resources
Conservation Service, Conservation Engineering Division, 1986.

e Georgia Power Company — Plant Bowen — CCB Disposal Facility Design and Operation Plans
H15061 - H15097, H15296 - H15315 and H52258 - H52260.
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Hydrobogic Soi Group—Banow County, Gecgla
Hydrologic Soil Group
Hydrologic Soil Group— Summary by Map Unit — Bartow County, Gaorgla (A0 E)
Map unitsymbol |  Mapunitrame | Rating [ acresinaol | Percentotam
Utz Urban land-Lidarhents 402 955 %
comglex, 0110
percent slopes
Wad Wi gl lnam, 2 1o 6 D 00 0.0%
percend slopes, rargly
fooded
WhE2 Wayresboro clay bam.2 B a1 01%
to & pescent slopes,
maderakely eroded
Tetals for Area of Intarast 40.2 100.0%
Description
Hydralogic soil groups are based on estimates of runoff potential. Soils are
assigned to one of four groups according to the rate of water infiltration when the
soils are not prolected by vegetation, are thoroughly wel, and receive precipitation
fram long-duration storms,
The soils in the United States are assigned to four groups (A, B, C, and O} and
three dual classes (A/D, B/D, and C/D). The groups are defined as follows:
Group & Soils having a high infiltration rate (low runoff potential) when thoroughly
wet, These consist mainly of deep, well drainad fo excessively drained sands or
gravelly sands. These soils have a high rate of waler transmission,
Group B, Soils having a moderate infiltration rate when thoroughly wet. These
caonsist chiefiy of moderately deep or deep, moderately well drained or well drained
zoils that have moderately fine texture to moderately coarse texture. These soils
have a moderate rate of water ransmission,
Group C. Soils having a slow infitration rate when thoroughly wet. These consist
chiefly of soils having a layer that impades the downward movement of water or
soils of moderately fine texture or fine texture, These solls have a slow rate of water
transmission
Group D. Soils having a very slow infiltration rate (high runoff potential) when
thoroughly wet. These consist chiefly of clays that have a high shrink-swell
potential, soils that have a high water table, scils that have a claypan or clay layer
&t or near the surface, and soils that are shallow over nearly impervious material.
These soils have a very slow rale of water transmission
If & soil is assigned to a dual hydrologic group (A0, BID, ar CID), the first letter is
for drained areas and the second is for undrained areas, Only the soils that in their
natural condition are in group D are assigned to dual classes.
Malural Resources Web Soil Survey TR1RZNG
Consarvation Service Nalional Cooperative Soil Surwey Page 3 of 4

Image 4
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Precipitation Frequency Data Server Page 1 of 4

HOAA Atlas 14, Voluma 8, Verslon 2
TAYLORSVILLE
Statlon |D: 09-8600
Locatlon nama: Taylorsville, Georgla, US*

L 34.0861°%, Longitude: -54.9828"
Elsvation:
Elevation [station metadata): 721 fit*
* source Googins Maos

POINT PRECIPITATION FREQUENCY ESTIMATES
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Body of Calculation
See detailed calculations and software output.

Drainage Area = 34.88 AC (See Map 1)

Curve Number = 64 (See Attached Table 1)
31.17 AC @ CN 61 (Grass)
2.56 AC @ CN 85 (Gravel)
1.15 AC @ CN 98 (Impervious — Liner in Sediment Pond and Clear Pool)
((31.17*61)+(2.56*85)+(1.15*98))/34.88_= 63.98 = 64

Time of Concentration = 20.49 Min (See Attached TR55 Worksheet and Map 2)
Sheet Flow
Manning’s n-Value = 0.15 (Short Grass) (See Table 2)
Flow Length = 300 LF
Land Slope = (806.50-784.00)/300 = 0.075 = 7.50%
Shallow Concentrated
Flow Length = 202 LF
Watercourse Slope = (784.00-746.50)/202 = 0.1856 = 18.56%
Surface is Unpaved
Channel Flow (See Channel Report 1)
Grass Lined 4’ Wide Ditch with 2:1 Side Slopes and 4’ Deep
Cross Sectional Area = 6.00 SF
Wetted Perimeter = 8.47 LF
Channel Slope = (746.50-700.01)/2387 = 0.0195 = 1.95%
Manning’s n-Value = 0.030 (Vegetal Lining) (See Table 3)
Flow Length = 2387 LF
Channel Flow (See Channel Report 2)
3 — 36” Dia. HDPE Pipes @ 2.75%
Cross Section Area = 2.079 SF
Wetted Perimeter = 3.70 LF
Channel Slope = (700.01-698.00)/74 = 0.0272 = 2.72%
Manning’s n-Value = 0.013 (HDPE Pipes) (See Table 4)
Flow Length = 74 LF

Time Interval = 3 Min
Tc*0.1333 =20.49*0.1333=2.73=3
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Storm Distribution = Type |l
Q25 = 78.47 CFS (See Hydrograph Report 1)

To Evaluate for Storage Capacity, Treat The Sediment Pond and Clear Pool As One Pond
Since They Are Interconnected.

Elevation Sed. Pond Area Clear Pool Area Total Area Volume
(FT) (SF) (SF) (SF) (CF)
689 0 15,324 15,324 0*
690 39,353 16,778 56,131 33,591*
691 42,351 18,271 60,622 91,947
692 45,389 19,804 65,193 154,835
693 48,465 21,375 69,840 222,331
694 51,581 22,986 74,567 294,515
695 54,737 24,637 79,374 371,465
696 57,931 26,326 84,257 453,260

Note: Stage storage is based on topographic information from 2020.
*Dead Storage

Spillways
¢ Principal Spillway consists of a 72” Dia. Riser with a 48” Dia. CMP.
o Auxiliary Spillway consist of a grass lined trapezoidal weir that is 8’ wide with 6:1 side
slopes and sloped at 1% in the direction of flow with a 3:1 slope on the discharge
channel at the downstream end.

High Water Elevation is 693.88 (See Pond Reports 1 & 2)
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Map 1
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Table 2.1.6-1 Runoil Curve Numbers'
Cower description Curvie numbers for
hydrologic soll groups
Cover fype and Average pEﬂ::arJrE_
hydrologie condifion Impervious aea A 8 C 1]
Cullivated land without conservation treatment T2 81 a3 =) |
wilh conservation ireabment 82 K| 78 B1
Pasture or range land; poor condiion -] 3 -] aa
good condition k) &1 T4 B0
Meadow: good cond®ion 30 58 T 78
Wood or forest land:  thin sland. poor cover 45 66 T B3
good cover 25 58 Ta 7
Open space [lawns, parks, golf courses, cemateries, II:I:.}:I
Poor candibion [grass cover =50%) 6B T8 .3 a9
Fair condiion (grass covar 50% ta T5%) 48 B9 T B4
G condition {gress cover = 758 3 Gi T4 a9
Impervious areas:
Paved parking iols_ roofs, driveways, elo.
{exchading right-of-way) 98 ga a8 a8
Streets and roads:
Peved; curbs and storm drains (excluding
tight-cf-way) h=1:] o8 08 g8
Paved, open ditchas (including right-af-way} B3 a4 B2 93
Gravel {inchuding right-of-way) Th B5 ga =
Dirt {inchrding right-of-way} 72 a2 By ga
Urban districts
Commercial and business 85% 28 o2 94 g5
Industrial T2% 1 BB B 83
Residential districts by average lot size:
118 acre or less {lown houses) 85% 7 B4 a0 az
114 aere 3% a1 fa B3 ar
143 mcra e 57 T2 B a6
112 acre 25% 54 70 B a5
1 acre 20% 51 548 e a4
2 acres 12% 45 65 T 82
Developing urban areas and
Mewly graded areas {pervious areas
only, no vegetation) FE) 86 9 o4
1 awveraga munoft conddion, and I, = .25
zhmnﬂmﬂﬂﬂmlmﬂmmmmdﬂnnmwmcm Ciner assumpbons &8 as
Tollows dmpesricus dress ara dreclly connecled Lo [he drainsgs 5 i arcas have @ CH ol %6 and pandoess
aness are torsidened equivalent to ppen space in good hydeologic condiion. INihe mpervious anss is nol orrected ha
SC5 malhod kras an adjnlment ko reduce the efiec.
¥ o shiown are equivetent io ihase of pastre. Composite CNs may be computed for olivr combinaliond of cpen spacs
cover Bpe

Table 1
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TR55 Tc Worksheet
Hygrafiow Hydmgraphs Extersion for Autodesks Chvll 306 2019 by Autodesk, Inc. wiZ2
Hyd. No. 2
Ditch
Description A B c Totals
Sheet Flow
Manning's n-value = [0.150 0.011 0.011
Flow length (ft) = 300.0 0.0 0.0
Two-year 24-hr precip. {in} = 3.79 0.00 0.00
Land slope (%) = 7.50 0.00 0.00
Travel Time (min) = 12.78 +  0.00 + 0,00 = 1278
Shallow Concentrated Flow
Flow length (ft) = 202.00 0.00 0.00
Watercourse slope (%) = 18.56 0.00 0.00
Surface description = Unpaved Paved Paved
Average velocity (ftiz) =695 0.00 0.00
Travel Time (min} = 0.48 + 0.00 + 0.00 = 0.48
Channel Flow
X sectional flow area (sqft) = G6.00 0.00 0.00
Wetted permeter () = 5.47 0.00 0.00
Channel slope (%) = 1.95 0.00 0.00
Manning's n-value = 0.030 0.015 0.015
Velocity (ft/s) =551
0.00
0.00
Flow length (ft) ({0})2387.0 0.0 0.0
Travel Time (min) = T.23 + 0,00 + 0,00 = T.23
Total Travel TIMe, TC woerrssmsrmnm s s e srsass srasss ssssssasss seses snsas sesss snenes 20.49 min

TR55 Worksheet
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Surface Descripilan

orevel of hare 50i))
Fallow (no resdus)
Cultivated soils,
Fesidue eover < 209%
FResidue cover = 209
Grass
Short grass praire
Dense grasses’
Barmuda grass
Range {naturai)
Woods™
Light undersmush
Dwenga underbrush

obslruct shest Tow

Sourpe BCE TR2% Second Eddien. June 1886

Table 2.1.5-2 Roughness Coefligents (Manning's n) for Sheet Fiow'

amooth surfaces {concreie, asphali

1
?Th'ﬂ nvallgs arg 8 composle of infofralion by Engman [1928)

4 TEhides Speces such 35 weaping loveqrass, bluegrass, Buflalo grass. blug grama 0rass, and falive grass midures
When seleciing n consider cover bo 3 halghl of Blewl 0 1 & This iS ihe only pard of te pERL cover hal wil

001
a.05

006
07

015
0.24

041
013

040
0.80

Table 2
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Channel Report
Hydrafiow Express Extension for ALRodesk® ALSDCAD® Cvl 308 by Autodesk, Inc. Thursday, Fed 4 2021
Cells 1 & 2 Ditch
Trapezoidal Highlighted
Bottom Width (i) = 4.00 Depth (ft) = 1.00
Side Slopes (z:1) = 2.00, 2.00 Q (cfe) = 32.62
Total Depth (ft) = 400 Area (sqft) = 6.00
Invert Elev (ft) = 700.01 Velocity (ft's) = 5.44
Slope (%) = 1.95 Wetted Perim (ft) = 8.47
M-Value = 0.030 Crit Depth, Ye (ft) = 1.06
Top Width (f) = 8.00
Calculations EGL (ft) = 1.46
Compute by: Known 2
Known Q (cfs) = 3262
Elev (ft) Section Depth (ft)
705.00 400
704.00 208
703.00 208
702.00 1.20
701.00 % 0.2a
700.00 -0.01
£09.00 -1.01
0 2 4 i ] 10 12 14 18 1B 20 22 24

Channel Report 1
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Manning's n Values Page 30f 5
| 3. linished, with gravel on bottom 0015 0.7 o.o2n |
4, unfinished OO 0.7 0.020
5. gunite, good seclian 0.016 ] 0.023
&. gunite, wavy seciion 0.8 0.022 0,025
7. on good excavaied rock 0.017 0020
B. on iragular E-xna:ﬁe'd_mnk 0022 0027
d, Concrale battom float finish with sides of:
1. dresged stone |n mariar 0.5 o7 0.020
2. random stone in mortar o007 0.020 0.024
I 3. cement rubble masonry, plastered 0.016 0.020 0.024
4. cerment rubble masonny 0020 0.025 0.030
| 5. dry rubble or riprap 0.020 0.030 0,035
&, Gravel battom with sides af:
1. formed concrele 0.0y 0,020 0025
2. random sione momar 0.020 0.023 0.026
3. dry rubble or iprap 0.023 0.033 0.036G
i. Brck
1. glazed 0,041 0013 0.015
2. in cemani mortar 0012 0.015 ooie
4. Masonry |
1. cemented rubble 0,017 0.025 0.030
2. dry rubble 0.023 0.032 0,035
h. Dressed ashlarstone paving 0013 0.015 oy
| Asphalt )
1. smoath o 0013 0013 B
! 2. rough ) 0.016 0018 |
|- Vepgetal lining 0030 0.500 l

Table 3
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Channel Report
Hyyoirafiow Express Exiension for Autodesks ALCADE Civil 308 by Autodesk, Inc: Thursday, Fep 4 2021
Cells 1 & 2 Pipe
Circular Highlighted
Diameter (ft) = 3.00 Depth (ft) = 1.00
Q (cfs) = 26.16
Area (sqft) = 2.08
Invert Elev (ft) = §95.00 elocity (ft's) = 12.58
Slope (%) =272 Wetted Perim (ft) = 370
N-Value = 0.013 Crit Depth, Y (ft) = 1.65
Top Width (ft) = 283
Calculations EGL (ft) = 346
Compute by: Known 0
Known Q (cfs) = 26.16
Full Flow = 78 .47
# Pipes =3
Flow Per Pipe = 78.47/3 = 26.16
Elev (ft) Section Depth (ft)
T02.00 4.00
701.00 —— 3.00
700.00 ( \‘ 2.00
f00.00 k z }J 1.00
60300 [ 0.00
f07.00 -1.00
1] 2 3 4 k]

Channel Report 2
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Manning's n Values Page 4 af 5
7. Concrate:
Culved, striaight and s of delris 0,010 0011 0013
Culvert with bends, connectiong, and some Ao 0.013 0044
dabiris
Finishad 0.011 0.012 0.014 i
Sewer wilh manholas, inlet, etc., straight 0.013 0.015 0017
Unfinished, steal fom 0.012 0,013 0014
Urlinished, smoath wood form 0.012 0.014 0016
| Unfinished, mugh wood form Q.05 0.017 0,020
B. Woad: -
Stave 0.010 0012 0014
Leminated, treated 0.5 0.017 0.020
9. Clay:
Common drainage tile 0.011 0.013 0.07
Vitridigd sewer 0.011 0.014 0017
Vitrilied sawer with manholes, inlet, et 0.013 0,015 Q.7
Vitrilied Subdsain wilh open joint 0.014 0.016 0.018
|10, Brickwork:
Glazed 0011 0013 0.5
Lined with cemant morar 0.012 0.015 0.047
Sanitary sewers cosled with sewege slirme
with bernds and conneclions 0.2 0.013 0.016
Paved inver, sewar, smooih batiom | 0.016 o9 | o020
[ Rublble masonry. cermentad ] 0018 0025 | 0.080

Table 4
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Hydrograph Report
Hytranow Hydmgranns Exiension for Autodesks Chil 306 2019 by Autodesk, Inc. wi2 Thursday, 02/ 41 2021
Hyd. No. 3
Pipe
Hydrograph type = S5C5 Runoff Peak dizscharge = 78.47 cfs
Storm freguency = 25 yrs Time to peak = 1215 hrs
Time interval = 3 min Hyd. volume = 285,591 cuft
Drainage area = 34 880 ac Curve number = B4*
Basin Slope = 0.0 % Hydraulic length = 0ft
Tec method = TRSS Time of conc. {Tc) = 20.60 min
Total precip. = 6.07 in Diatribution = Typell
Storm duration = 24 hrs Shape factor = 454
" Compoesite (ARFCH) = [[31.170 x §1) + (2560 x 85) = {1.150 x 95)] / 34.550
. Pipe .
@ (cfs) Hyd. Mo 3 — 25 Year Q (cfs)
£0.00 &£0.00
70.00 70100
60.00 &0.00
50.00 5000
40.00 40.00
30.00 ]
20.00 20.00
10.00 \\ 10.00
J
0.00 = 0.00
a 3 i} g 12 15 18 | 24 7
Time {hrs)
m Hyd Mo 3 '

Hydrograph Report 1
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Pond Report
Hydrafiow Hydnographs Exterslon for Autodesief Civil 308 2019 by Autodesk, Inc. vi2 Friday, 02 / 5/ 2021
Pond No. 1 - Cell 182 Sed Pond/Clear Pool
Pond Data
Contours -ser-gefined contour aress. Conlc method used for volume calicuiaion. Begining Sevaton = 633,00 1
Stage | Storage Table
Stage (1) Blewation (i) Conbour arsa (sqft) Incr. Storage [cuft) Total storage (cuft)
0.00 63500 15324 1] 1]
1.00 30,00 56,131 33,591 3359
2.00 £31.00 60,622 58,355 91,547
3.00 £32.00 65,183 62,557 154,535
4.00 £33.00 64,640 67,495 22233
500 £34.00 74,567 72183 294 515
£.00 £35.00 79374 TE,%50 F71.4565
7.00 £36.00 54,257 81,735 253,260
Culvert | Orifice Structures Weir Structures
[A] [E] [C] [Priftsr] [A] [E] [l 0]
Ri=a {im) = 4500 0.0 0.0o 0.00 Crest Len [f) = B85 0.00 0.00 0.0o
Span (Iny = 4500 0.0 0.0o 0.00 Crest EL (i) = 55450 0.00 0.00 0.0o
M. Barrels =1 o 1] o Wislr CosfT. =313 3.23 333 313
Imvert EL {ff) - 67350 0.00 0.00 0.0a Welr Typs -1 — — —
Langgn [ty - 12800 0.00 0.00 0.0a Mulf-5tage - ¥eg Ma Mo Mo
Slopa %) - 0.4 00D 000 na
H-Yalug - 024 3 3 na
Orifice Cosfl. = 060 050 050 .60 Exfl{Inmr} = (.00 {oy Condour)
Muld-3tage - nid No NoO Na TW Elev. [Tt = D00
Mom T rveri-fos o Siows mre armhosd under st () and cufst (oo modD . Wit rmers checasd o orrics condtonm [of and aubmerpenas (8]
Hane i1t Stage [ Discharge S ()
.00 Ga7.00
e ——
.—i—-—"-"_-__.-—__-.
__-—-—""-_-
.00 ] §5.00
—
400 533.00
200 531.00
a.oo 535.00
0.0 10.0 2.0 3040 400 0.0 B0L0 T E0.O 0.0 00U 1100 120.0
— TotE O Cischange (ofs)

Pond Report 1
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Calculation Number:
DC-BN-735210-002

Project/Plant: Unit(s): Discipline/Area:
Bowen 1-4 Civil
Title/Subject:

Run-on and Run-off Study for Bowen Cells 3-8

Purpose/Objective:

To determine if the Cell's stormwater management can safely manage and pass the design
storm event.

System or Equipment Tag Numbers: Originator:
N/A Jeremy Brown
Contents
Attachments # of
Topic Page | (Computer Printouts, Tech. Papers, Sketches, Correspondence) Pages
Purpose of Calculation 1 1
Summary of Conclusions 1 1
Project Narrative 1-3 3
Methodology 3-4 2
Assumptions/Criteria 4 1
Design Inputs/References 5-10 6
Body of Calculation 11-70 59
Total # of pages including 70
cover sheet & aitachments:
Revision Record
Rev. Originator Reviewer Approver
No. Description Initial / Date initial / Date Initial / Date
0 Issued for Review JKB 3/19/21 AOG 4/1/21 JWM 4/6/21

Replace concrete flumes with pipes

1 and changes to leachate systemin | JKB 9/15/23 AOG 9/21/23 | JWM 9/25/23
Cells 5&6.
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Purpose of Calculation

The purpose of this calculation is to determine if the existing sedimentation ponds and clear
pools can sufficiently handle run-on/run-off during a minimum 25-yr, 24-hr storm event per
federal stormwater requirements Title 40 CFR Part 257.81 and the Georgia Environmental
Protection Division’s (EPD) Georgia CCR Rule (391-3-4-.10).

Summary of Conclusions
Based on our analysis, the detention pond system is adequate to collect and control the volume
of water resulting from a 24-hour 25-year storm, as required.

Normal Spillway/Top | Freeboard
Pool Maximum 25 of Dike to

Elevation year pool Elevation Spillway

(feet, elevation (feet, (feet,
Storage Pond Name NAVD 88) (feet, NAVD 88) NAVD 88) NAVD 88)
Cells 3,5 & 7 Clear Pool 685.5 688.37 690.50/694.00 | 2.13/5.63
Cells 3,5 & 7 Sediment Pond 685.5 688.37 690.50/694.00 | 2.13/5.63
Cell 4 Clear Pool 698.50 701.04 702.00/704.00 | 0.96/2.96
Cell 4 Sediment Pond 698.50 701.04 702.00/704.00 | 0.96/2.96
Cell 6 Clear Pool 686 688.25 689.50/692.00 | 1.25/3.75
Cell 6 Sediment Pond 686 688.25 689.50/692.00 | 1.25/3.75
Cell 8 Clear Pool 686 688.03 689.50/692.00 | 1.47/3.97
Cell 8 Sediment Pond 686 688.03 689.50/692.00 | 1.47/3.97

Project Narrative

The Plant Bowen CCB Disposal Facility Cells 3-8 site is located in Bartow County and is
approximately 1.5 miles East of Euharlee, Georgia and 6 miles southwest of Cartersville,
Georgia. The plant is bordered on the north and east by the Etowah River and on the south and
west by farmland.

Since Cells 3-8 share an interconnected cap the storage area information below is based on the
drainage area for each cells’ sedimentation and clear pool. It should be noted that Cells 3,5 &
7 share a sedimentation pond and clear pool.
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Cells3,5&7
Cells 3,5 & 7 cover 41.47 acres and their cap is not divided by any means. (See Image 1).

Cells 3, 5 & 7 are comprised of a 43.27 acres storage cell, 2.25 acres sedimentation pond, 0.73
acres clear pool, berms, access roads and ditches. (See Image 2) Cells 3,5 & 7 include a
perimeter dike to control surface rainfall run-off. There is no stormwater run-on for these cells.
Run-off from this area is directed through a down drain system into an interior perimeter ditch
and is conveyed by pipe(s) into a sedimentation pond that is connected to a clear pool via two
48” diameter risers and two 30” diameter pipes. Stormwater from the clear pool is discharged
through two 54” diameter risers and two 36” diameter pipes.

The sediment pond and clear pool both have an auxiliary spillway that is a concrete trapezoidal
weir. The auxiliary spillway is 20’ wide with 6:1 side slopes and sloped at 1% in the direction of
flow with a 3:1 slope on the discharge channel at the downstream end. Following pages will
show the analysis for Cells 3,5 & 7.

Cell 4
Cell 4 covers 12.83 acres and its cap is not divided by any means. (See Image 1).

Cell 4 is comprised of a 12.24 acres storage cell, 1.27 acres sedimentation pond, 0.45 acres
clear pool, berms, access roads and ditches. (See Image 2) Cell 4 includes a perimeter dike to
control surface rainfall run-off. There is no stormwater run-on for this cell. Run-off from this
area is directed through a down drain system into an interior perimeter ditch and is conveyed
by pipes into a sedimentation pond that is connected to a clear pool via two 48” diameter risers
and two 30” diameter pipes. Stormwater from the clear pool is discharged through a 66”
diameter riser and 42” diameter pipe.

The sediment pond and clear pool both have an auxiliary spillway that is a concrete trapezoidal
weir. The auxiliary spillway is 18" wide with 6:1 side slopes and sloped at 1% in the direction of
flow with a 3:1 slope on the discharge channel at the downstream end. Following pages will
show the analysis for Cell 4.

Cell 6
Cell 6 covers 28.61 acres and its cap is not divided by any means. (See Image 1).
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Cell 6 is comprised of a 16.37 acres storage cell, 1.52 acres sedimentation pond, 0.31 acres
clear pool, berms, access roads and ditches. (See Image 2) Cell 6 includes a perimeter dike to
control surface rainfall run-off. There is no stormwater run-on for these cells. Run-off from
this area is directed through a down drain system into an interior perimeter ditch and is
conveyed by pipes into a sedimentation pond that is connected to a clear pool via a 36”
diameter riser and six 24” diameter pipes. Stormwater from the clear pool is discharged
through a 36” diameter riser and two 24” diameter pipes.

The sediment pond and clear pool both have an auxiliary spillway that is a grassed trapezoidal
weir. The auxiliary spillway is 8" wide with 3:1 side slopes and sloped at 1% in the direction of
flow with a 3:1 slope on the discharge channel at the downstream end. Following pages will
show the analysis for Cell 6.

Cell 8
Cell 8 cover 10.49 acres and its cap is not divided by any means. (See Image 1).

Cell 8 is comprised of a 13.51 acres storage cell, 0.74 acres sedimentation pond, 0.34 acres
clear pool, berms, access roads and ditches. (See Image 2) Cell 8 includes a perimeter dike to
control surface rainfall run-off. There is no stormwater run-on for this cell. Run-off from this
area is directed through a down drain system into an interior perimeter ditch into a
sedimentation pond that is connected to a clear pool via a 36” diameter riser and five 24”
diameter pipes. Stormwater from the clear pool is discharged through a 36” diameter riser and
two 24” diameter pipes.

The sediment pond and clear pool both have an auxiliary spillway that is a grassed trapezoidal
weir. The auxiliary spillway is 8 wide with 3:1 side slopes and sloped at 1% in the direction of
flow with a 3:1 slope on the discharge channel at the downstream end. Following pages will
show the analysis for Cell 8.

Methodology
The stormwater flows were calculated using the National Resources Conservation Service

method (also known as the Soil Conservation Service (SCS) method) using a 25-yr, 24-hr design
storm event.
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Storm basin calculation information was gathered from a number of sources to include the
Georgia Stormwater Manual and Technical Release 55.

The National Resources Conservation Service (NCRS) provided information on the soil
characteristics and hydrologic groups. The soil types found on the site are Etowah Loam
(17.1%), Waynesboro Clay Loam (81.8%) and Whitwell Silt Loam (1.1%) (See Images 3 & 4).
Therefore, hydrological group “B” should be used to best reflect the characteristics of the soils
on site.

Run-off curve number data was determined using Table 2.1.5-1 from the Georgia Stormwater
Management Manual. Run-off coefficient data was determined by utilizing Table 2.1.5-2 from
the Georgia Stormwater Management Manual and Manning’s n for Channels (Chow, 1959).

Appendix B from the TR-55 was used to determine the rain distribution for Plant Bowen is Type
. (See Image 5)

NOAA Atlas 14 was used to determine the 24-hour precipitation for the design storm event of
25-yr for Plant Bowen is 6.07 in. (See Image 6)

Assumptions/Criteria
e Refer to Title 40 CFR Part 257.81 Hydrologic and hydraulic capacity requirements for the run-

on and run-off controls for CCR landfills.
e Other assumptions are listed on attached calculation sheets.

Design Inputs/References
e AutoCad Civil 3D 2019, Autodesk, Inc.

e Hydraflow Hydrographs Extension for AutoCad Civil 3D 2019, Autodesk, Inc.

e Hydraflow Express Extension for AutoCad Civil 3D 2019, Autodesk, Inc.

e NOAA Atlas 14, Volume 9, Version 2 for Taylorsville, GA.

e TR-55— Urban Hydrology for Small Watersheds, Appendix B, National Resources

Conservation Service, Conservation Engineering Division, 1986.
e Georgia Power Company — Plant Bowen — CCB Disposal Facility Design and Operation Plans
H15061 - H15097, H15296 - H15315 and H52258 - H52260.
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CELL 6
22.61 AC

— / :

/1 0.40 AC

-
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Hydrolegic Soil Group—Bariow County, Georgia
Hydrologic Seil Group
Map unit symbol Map unit name Rating Acres in AQI Percent of AQI
Ciiy Cedarbiuff loam, Dto2 | C/D 0.0 0.0%
percent slopes,
oceasionally flooded
=] Etowah loam, 2 to 6 B 0.4 17.1%
percent slopes
WbB2 Wayneshoro clay loam, |B 50.0 42.0%
2 to § percent shopes,
moderately enoded
WbC2 Wayneshoro clay loam, |B 450 38.6%
@ to 10 percent
slopes, moderately
enoded
WDz Wayneshoro clay loam, |B 0.3 0.3%
10 to 15 percent
slopes, moderately
enoded
WtB Whitwedl sitloam, 1125 [B/D 1.3 1.1%
percent slopes, rarshy
flooded
Totals for Area of Interest 11635 100.0%
Description
Hydrologic soil groups are based on estimates of runoff potential. Soils are assigned to one of four
groups according to the rate of water infiltration when the socils are not protected by vegetation, are
thoroughly wet, and receive precipitation from long-duration storms.
The soils in the United States are assigned to four groups (&, B, C, and D) and three dual classes (A/D,
BiD, and C/D). The groups are defined as follows:
Group A. Soils having a high infiltration rate (low runoff potential) when thoroughly wet. These consist
mainly of deep, well drained to excessively drained sands or gravelly sands. These soils have a high
rate of water transmission.
Group B. Soils having a mederate infiltration rate when thoroughly wet. These consist chiefly of
moderately deep or deep, moderately well drained or well drained soils that have moderately fine
texiure to moderately coarse texture. These soils have a moderate rate of water fransmission.
Group C. Soils having a slow infiltration rate when thoroughly wet. These consist chiefly of soils having
a layer that impedes the downward movement of water or socils of moderately fine texture or fine
texture. These soils have a slow rate of water transmission.
Group D. Soils having a very slow infiltration rate (high runoff potential) when thoroughly wet. These
consist chiefly of clays that have a high shrink-swell potential, soils that have a high water table, soils
that have a claypan or clay layer at or near the surface, and soils that are shallow over nearly
impervious material. These soils have a very slow rate of water transmission.
L5 Matural Resources Web Sod Survey ANT2021
Conservation Service Mational Cooperative Soil Survey Page 3of 4
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Precipitation Frequency Data Server Page 1 of 4
HOAA Atlas 14, Volumae 8, Version 2
TAYLORSVILLE
Statlon ID: 09-8600
Location nama: Taylorsville, Georgla, US*
L 34,0851, Longituda: -54.9828"
Elgvation:
Elevation [station metadata): 721 ft*
" oo Google Maps
POINT PRECIPITATION FREQUENCY ESTIMATES
‘Banja Ferica, Delborai Marii, Seedrs. Paviowie, lshend Aoy, Merael S0 Lewrem. Co Trypouk, Dos
Urirafy, Mchirel Yes3a, Geoflery Bornin
HOWA Haticnal Waalher Servion, Sleer Spring, Maryland
EE_tabular | 2F graghical | Maps & senals
PF tabular
PDS-based point precipitation frequency estimates with 90% confidence intervals (in inches)'
5 Average recurrenca Intarval (yaars]
1 2z | B 10 uiwﬁ1m|mu|mwuﬂ
Smin 0.406 0484 0.568 0,662 0.804 0.824 168 1.13 139 1.55
K0 321-0.8 1830 670 850g 4 529-0 543 k0 5191 535-1 TEE-1.421/|/0:838-1 8431421 1.02-2 14
10umin [| 0584 118 135 1,54 1.75 203 .37
K ; -0 9071561 11.02-1.000 | (1.12-2 073 | [1.23-2.38) | {1 38-2 81} i1 5039
{8-min 725 0, I 144 188 1,88 2.11 248 T
1 . (r1-180p||i12e-2 08 § (1.27-2.80 | (2 50-2.00) | (1 88-3.43) 1833
30min | 102 147 1.4 168 30z || 233 | 285 EL] 3152 18
(oert-tan llmszd-1am | 3-89 || 0131-213) | 0.58-2 66 || (1 75-3 080 § (1,643 87 | 42 124010 | 12 364961 12 60-5 441
80-mik 1.33 1.52 1,85 215 281 300 341 188 [TT] 5.0
(108-1.70 || (1.30-1.84) || (1.48-238) | (1.68-2.78) |[12.01-3.45 || c2 25-3 50 | (2 45-4 520 § (2.71-5.26) | (3.05-6.31)|g3.31-8.83
2he 184 1.86 FE 264 120 166 [X3 4.7 547 508
(31206 Jl(as-229 | oe-zee) || 2.00-330 Nl a7 [l re-dre b oos-ssn 13088 39, 13.97-7.48 |ya08 8 32|
™ 184 210 .55 .96 158 40T 460 518 500 656
1149-230 || oes-sen | aes-3 v || ar-ar flzeesenflpaa s g s e el eir-aia s
FT™ .37 .57 30 || SET || 42 482 X1 605 694 765
(188278 || 218317 | 2e3-3ey || 2e0-d41) fli338-5.41) || (375810 | 1002 | adz-Tom | 14 s 2m i T 1031
124 2.7 348 43T || 508 5.70 .36 T.04 7.8
233-335) || (261-383) | (3.12.4.58) || (354-5.25 || 4.08-5 34) {44 #8-7.47) | 872900 | 6 21-9.11) |45 72- 105 e 11-11 8
S 134 70 454 618 807 || E7T 748 B.22 9.21 [17]
[201-30% || (3 8.4 53) | (300-844) |i f432-6.20) [[1493-7.43 115 20-0350 | (581038 | 817905 {48 70- 110 7 10130
2.da 187 443 534 |60 7.44 7.95 (5[] 0.56 108 114
Y\ oo llorrsan | siew | 50722 [lson-nooleaa-aes | wes 105 ) 727120, |i7es 136 agr. 1
Sdm 4,24 7] 5.7 ']_ ; 7,66 553 8.40 103 115 124
V | caed-aes || a13-562) | wesa a7y | sss-7ee) ||a7-5.18 | 585 103 | 7 ar-118 | 7212618 57145 o o8- 15 9
ey 486 (5] £10 §52 || #07 || 898 | 982 | 109 12.3 132
Qs || e3595 | 525708 || isea-aom |le s | ran-tosflires tan ] @e-138 s 118 le 1218 )
7-day 5.37 599 T4 784 8.24 10.3 1.3 125 14.0 152
st (522066 | 51380 || (082 14) ||78a0% | mee-122) | 21137 meo-ts 3 07178 3 ra 2
10day | 507 674 7| B 103 14 126 138 5.8 168
(534565 || 592-766) | ys01-647 || (rra-wn || e s-135) ) 1o 3-18.1) ) (11.0-188) |11 5 19312 7
20-day 8.08 8.91 183 [ 118 132 14 16.0 17.4 15.4 .0
ga-so || (1e8.508 | @17-118 || 02128 |s-sn | pza-sem flra s es | peo.0 8 (s nlie e
30-dsy .55 10.8 125 118 158 1713 188 ) 228 244
mer-to fl4eis 130y ) (112138 || 124 154 03617 | nd o e fl sz | reezez | (178 27 e T 2es)
45-day 122 13.5 154 7.1 183 208 26 243 6.4 781
{ia-13h | paa-ral ) e 170 | (164188 |06 9-206 || nea-2a 7 00-2801 | 198285 4311 3 nfea0-3a s
60-day 144 158 11 | fas 224 24.2 5.9 FiE] ;8 ¥4
par-1se || praar | es-1em | perzim lies-2es o2t ) 22020 7)) 228 i745-37 0
' it [a] in this \nble ans fased on frequency anayss of paral domlion senes (PTS)
i plrwnthisia are P eslimabes il kowtr ind ugper bourcs of the 0% Inleval The i
fof & given duration & destage fecutnsnce Biervall wil be grealer than the upper bound {or kess than the lower beund) is 5%. Eslimanes sl uppsr
e nol checked against = PR and may ks higher ihan curmnily valid PP walues
refer do NOAA Adas 14-0ocurnent for maee information.
Bacx to Top
PF graphical
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See detailed calculations and software output.

Cells3,5&7
Cells 3, 5 & 7 is broken down into 3 smaller subbasins (1A, 1B & 1C)

Drainage Area = 11.20 AC (See Map 1A)

Curve Number = 64 (See Table 1)
10.88 AC @ CN 61 (Grass)
0.32 AC @ CN 85 (Gravel)
((10.88*61)+(0.32*85))/10.88 = 63.50 = 64

Time of Concentration = 22.18 Min (See TR55 Worksheet 1A and Map 2A)
Sheet Flow
Manning’s n-Value = 0.15 (Short Grass) (See Table 2)
Flow Length = 167 LF
Land Slope = (826.25-821.50)/167 = 0.0284 = 2.84%
Shallow Concentrated
Flow Length = 161 LF
Watercourse Slope = (821.50-820.50)/161 = 0.0062 = 0.62%
Surface is Unpaved
Channel Flow (See Channel Report 1A1)
15” Dia. HDPE Downdrain Pipes
Cross Sectional Area = 0.23 SF
Wetted Perimeter = 1.28 LF
Channel Slope = (820.50-724.00)/1099 = 0.0878 = 8.78%
Manning’s n-Value = 0.012 (HDPE Pipe)(See Table 4)
Flow Length = 1099 LF
Channel Flow (See Channel Report 1A2)
Grass Lined 4’ Wide Ditch with 2:1 Side Slopes and 4’ Deep
Cross Sectional Area = 4.99 SF
Wetted Perimeter = 7.89 LF
Channel Slope = (724.00-694.00)/1847 = 0.0162 = 1.62%
Manning’s n-Value = 0.030 (Vegetal Lining) (See Table 3)
Flow Length = 1847 LF
Channel Flow (See Channel Report 1A3)
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2 — 30” Dia. HDPE Pipes

Cross Sectional Area = 1.00 SF
Wetted Perimeter = 2.66 LF

Channel Slope = (694.00-692.00)/60 = 0.0333 = 3.33%

Manning’s n-Value = 0.012 (HDPE Pipes) (See Table 4)

Flow Length = 60 LF

Time Interval = 3 Min

Tc*0.1333 = 22.18*0.1333 =2.96 = 3

Storm Distribution = Type |l

Q251A = 23.05 CFS (See Hydrograph Report 1A)

Drainage Area = 27.35 AC (See Map 1B)

Curve Number = 64 (See Table 1)
27.06 AC @ CN 61 (Grass)
0.29 AC @ CN 85 (Gravel)

((27.06*61)+(0.29*85))/27.35 = 61.25 = 61

Time of Concentration = 37.23 Min (See TR55 Worksheet 1B and Map 2B)

Sheet Flow

Manning’s n-Value = 0.15 (Short Grass) (See Table 2)

Flow Length = 300 LF

Land Slope = (828.50-824.95)/300 = 0.0118 = 1.18%

Shallow Concentrated
Flow Length =92 LF

Watercourse Slope = (824.95-822.00)/92 = 0.0321 = 3.21%

Surface is Unpaved

Channel Flow (See Channel Report 1B1)
15" Dia. HDPE Downdrain Pipes
Cross Sectional Area = 0.65 SF
Wetted Perimeter = 2.02 LF
Channel Slope = (822.00-705.75)/1957 = 0.0594 = 5.94%

Manning’s n-Value = 0.012 (HDPE Pipe)(See Table 4)
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Flow Length = 1957 LF

Channel Flow (See Channel Report 1B2)
Grass Lined 4’ Wide Ditch with 2:1 Side Slopes and 4’ Deep
Cross Sectional Area = 8.67 SF
Wetted Perimeter = 9.86 LF
Channel Slope = (705.75-694.67)/1673 = 0.0066 = 0.66%
Manning’s n-Value = 0.030 (Vegetal Lining) (See Table 3)
Flow Length = 1673 LF

Channel Flow (See Channel Report 1B3)
4 — 30” Dia. HDPE Pipes
Cross Sectional Area = 0.70 SF
Wetted Perimeter = 2.32 LF
Channel Slope = (694.67-692.00)/60 = 0.0445 = 4.45%
Manning’s n-Value = 0.012 (HDPE Pipes) (See Table 4)
Flow Length = 60 LF

Time Interval =5 Min
Tc*0.1333 =37.23*0.1333=4.96=5

Storm Distribution = Type Il

Q251B = 32.02 CFS (See Hydrograph Report 1B)

Drainage Area = 2.92 AC (See Map 1C)

Curve Number = 64 (See Table 1)
1.97 AC @ CN 85 (Gravel)
0.95 AC @ CN 98 (Impervious — Liner in Sediment Pond and Clear Pool)
((1.97*85)+(0.95*98))/2.92 = 89.23 = 89

Time of Concentration = 5.00 Min (See TR55 Worksheet 1C)
*Use Tc of 5.00 minutes due to small drainage area and only receiving what stormwater
falls directly in the ponds and the small area around them.

Time Interval = 1 Min
Tc*0.1333 =5.00*0.1333=0.67=1
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Storm Distribution = Type Il
Q251C = 24.05 CFS (See Hydrograph Report 1C)
Q251Total =57.16 CFS (See Hydrograph Report 1 Total)

To Evaluate for Storage Capacity, Treat The Sediment Pond and Clear Pool As One Pond
Since They Are Interconnected.

Elevation Sed. Pond Area Clear Pool Area Total Area Volume
(FT) (SF) (SF) (SF) (CF)
683 0 9,025 9,025 0*
684 43,996 9,996 53,992 28,361*
685 46,707 11,007 57,714 84,198*

685.5 48,077 11,527 59,604 113,523*
686 49,457 12,057 61,514 143,799
687 52,247 13,147 65,394 207,236
688 55,076 14,276 69,352 274,593
689 57,944 15,444 73,388 345,946
690 60,851 16,651 77,502 421,374

690.5 62,320 17,270 79,590 460,642

*Dead Storage

Spillways
¢ Principal Spillway consists of two 54" Dia. Risers with two 36" Dia. HDPE Pipes.
¢ Auxiliary Spillway consist of a concrete lined trapezoidal weir that is 20" wide with 6:1
side slopes and sloped at 1% in the direction of flow with a 3:1 slope on the discharge
channel at the downstream end.

High Water Elevation is 688.37 (See Pond Reports 1 & 2)
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TR55 Tc Worksheet

Hyd. No. 4
Cell 3,5 & 7 Pipes 1A
Description A
Sheet Flow
Manning's n-value = 0.150
Flow length (ft) = 167.0
Two-year 24-hr precip. (in) = 3.79
Land slope (%) = 2.84
Travel Time (min) = 11.79
Shallow Concentrated Flow
Flow length (ft) 161.00
Watercourse slope (%) 0.62

Surface description

Average velocity (ft/s) 1.27
Travel Time (min) = 2.1
Channel Flow

X sectional flow area (sqft) = 0.23

Wetted perimeter (ft) = 1.28

Channel slope (%) = 8.78

Manning's n-value = 0.012

Velocity (ft/s) =11.65

Flow length (ft) ({0H1099
Travel Time (min) = 1.57

Hydraflow Hydrographs Extension for Autodesk® Civil 3D 2019 by Autodesk, Inc. w12

0.011
0.0
0.00
0.00

+ 0.00 +

0.00
0.00

Unpaved Paved

0.00

+ 0.00 +
4.99
7.89
1.62
0.030

4.65

0 1847.0

+ 6.62 +

o

0.011
0.0
0.00
0.00

0.00 =
0.00

0.00
Paved
0.00

0.00 =
1.00

2.66

3.33

0.012
11.76

60.0

Total Travel TIiMe, Te .. cecisscsrseamsssassses s snsssasssssssssasssnssssss s snassnnnes

Totals

11.79

2.1

8.28

22.18 min

TR55 Worksheet 1A
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CHANNEL FLOW
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Channel Report

Hydralow Express. Exdension for Auiodesc® & o AN Chal 308 by Bufodesk. Inc

Cell 357 Downdrain 1A1

Circular
Diameter (ft)

Inwvert Elewv (ft)
Slope (%)
M-Value

Calculations

Compute by:
Known O (cfs)

Elev {ft)

Highlighted
= 1.25 Diepth (fi)
Q {cfs)
Area (sqft)
= T24.00 Velocity (ft's)
= B.78 Waetted Parim (ft)
= 0.2 Crit Depth, Yo (ft)
Top Width (ft)
EGL (ft)
Known
= 255
Section

Thorsday, Seap T HI173

0.30
2.550
0.23
11.23
1.28
0.64
1.07
2.26

T206.00

T25.50

T25.00

T24.50

T24.00

/
\:J ’

T23.50

1 2

Channel Report 1A1
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Channel Report
Hydrallow Express Exdension for Auiodesks® &) o AN Chal 308 by Bufodesk, Inc Friday, Aug 18 3073
Cell 357 Ditch 1A
Trapezoidal Highlighted
Bottom Width (ft) = 4.00 Depth (ft) = 0.87
Side Slopes (z:1) = 2.00, 2.00 Q (cfs) = 23.05
Tatal Depth (ft) = 4.00 Area (sqft) = 499
Invert Elew (ft) = 694.00 Velocity (ft's) = 462
Slope (%) = 1.62 Wetted Perim (ft) = 7.88
N-Value = 0.030 Crit Depth, Yo (ft) = 0.87
Top Width {fi) = T.48
Calculations EGL (ft) = 1.20
Compute by: Known O
Fniowmn O (cfs) = 23.05
Elev (ft] Saclion Depth (ft)
SE8.00 500
SE.00 400
SET.00 303
e 00 2,00
OE.00 % 1.00
S54.00 R
653.00 1.00
1] 2 L+ ] 12 14 18 1B 22 4

Channel Report 1A2
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Channel Report
Hydraliow Express: Exiension for Autodesk® AUigCADE Chl 306 by Suiodesk, nc WeEnesday, Sep 0 2023
Cell357_Pipes1A
Circular Highlighted
Diameater (ft) = 2.50 Depth (ft) = .64
0 (cfs) = 11.53
Area (sqft) = 1.00
Inwvert Elew (i) = G92.00 Welocity (ftfs) = 11.51
Slope (%) = 3.33 Waetted Perim (ft) = 2.66
MN-Value = 0012 Crit Depth, ¥c (ft) = 1.14
Top Width (ft) = 218
Calculations. EGL (ft) = 270
Compute by: Kmown
Known O (cfs) = 11.53
23.05/2=1153
Full flow of 23.05 is divided by 2 since there
are two pipes.
Elov M) Section
053,00
054,30 —_— ____._\
084,00 / \\
053,30 )
053,00
= /
o x\ : /!
#52.00 — -"""'-/
08130
] 1 2 3 4

Channel Report 1A3
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Hydrograph Report
Hyuraliow Hysmgraphs Exiension for Auindesk® Civil 308 2015 by Aulndesk, Inc_ vi2 Thursday, 09/ 7/ 2023
Hyd. No. 4
Cell 3, 5 & 7 Pipes 1A
Hydrograph type = 5CS5 Runaoff Peak discharge = 23.05cfs
Storm fregquency = 25 yrs Time o peak = 12.15hrs
Time interval = 3 min Hyd. volume = B4 TE9 cufi
Drainage area = 11.200 ac Curve number = G2°
Basin Skope = 0.0 % Hydraulic lemgth = 0ft
Tc method = TRS5 Time of conc. (Tc) = 22 20 min
Total precip. = G.07 in Distribution = Type ll
Storm duration = 24 hrs Shape facior = 484
® Composie (AreasCH) = [{ 400800 x 84 )-+ (0320 x A5 J 11200
Cell 3, 5 &7 Pipes 1A
0 {cfs) Hyd. Mo. 4 — 23 Year @ {er=)
24.00 24.00
2000 2000
1800 10,00
12.00 12.0:0
8.00 8.00
4.00 l\ 4.00
JI T
0.00 - 0.00
1] 3 ] B 12 18 18 Fa | 24 4
Thmee (hrs)
— My Mo, &
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TRS55 Tc Worksheet

Hyd. No. 6
Cell3,5&7 1B
Description A B c
Sheet Flow
Manning's n-value = 0.150 0.011 0.011
Flow length (ft) = 300.0 0.0 0.0
Two-year 24-hr precip. (in) = 379 0.00 0.00
Land slope (%) = 1.18 0.00 0.00

Travel Time (min) 26.78 + 0.00 + 0.00 =

Shallow Concentrated Flow

Flow length (ft) = 92.00 0.00 0.00
Watercourse slope (%) =321 0.00 0.00
Surface description = Unpaved Paved Paved
Average velocity (ft/s) =2.89 0.00 0.00

Travel Time (min) 0.53 + 0.00 + 0.00 =

Channel Flow

X sectional flow area (sqft) = 0.65 8.67 0.70
Wetted perimeter (ft) = 2.02 9.86 2.32
Channel slope (%) = 594 0.66 4.45
Manning's n-value = 0.012 0.030 0.012
Velocity (ft/s) =14.16
3.70

11.74

Flow length (ft) ({0})1957.0 1673.0 60.0
Travel Time (min) = 2.30 + T7.53 + 0.09 =

Total Travel Time, TC ciicciicriseemmreiisnsssssssssssirssasssnssessanssnssassanssnssnnssss snase

Hydraflow Hydrographs Extension for Autodesk® Civil 30E 2019 by Autodesk, Inc. w12

Totals

26.78

0.53

9.92

37.23 min

TR55 Worksheet 1B
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Channel Report

Cell 357 Downdrain 1B1

Hydralow Express Exisnsion for Ariscsesk® AulcCADE Cii 108 by Autcdesk, Inc

Thorsday, Sap T 2023

Circular Highlighted
Diameter (ft) = 1.25% Depth (ft) = 0.65
2 (cfs) = 0110
Area (sqft) = D65
Inwert Elev (ft) = T05.75 Velocity (ft's) = 14.06
Slope (%) = 5.94 Wetted Perim (ft) = 2.02
M-Value = 0012 Crit Depth, Yo (ft) = 1.16
Top Width (fi) = 125
Calculations EGL (ft) = 3aT2
Compute by: Kmown O
Fonowm O (cfs) = 8.11
ey () Section
TO08.00
FOF.50
TO7.00
—
TO8.50 ~7

TOa.00 : \/-//

T05.50

TOS.00

2

Channel Report 1B1
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Channel Report
Hydralow Express Exiension for Aulodesk® SuicC ADE Chi 3040 by Sutodesk, Inc Eanday, Aug 20 2023
Cell 357 Ditch 1B2
Trapezoidal Highlighted
Bottom Width (ft) = 4.00 Depth (ft) = 1.3
Side Slopes (z:1) = 2,00, 2.00 Q (cfs) = 32.02
Total Depth (f) = 4.00 Area (sqgft) = B.ET
Invert Elev (ft) = B94 67 Velocity (ftfs) = 3.60
Slope (%) = (.66 Wattad Perim (ft) = 0.86
M-Value = 0.030 Crit Depth, ¥c (ft) = 1.05
Top Width (ft) = 024
Calculations EGL (ft) = 1.52
Compute by: Kmown O
Known O [cfs) = 32.02
Elew (ft) Saciion Depth (ft)
OE3.00 4.33
o800 \ 333
GeT.00 \\ r,,/ 233
G500 \\ o F// 1.23
e300 \ / 0.33
C54.00 -0eT
E83.00 -1.87
o 2 4 [ ] 10 iz 14 14 B 22 24

Channel Report 1B2




A

P\
Southern
Design Calculations Company
Project Prepared by Date
Plant Bowen Run-on Run-off Control Jeremy Brown 9/15/23
Subject/Title Reviewed by Date
Provide run-on and run-off system Ashley Grissom 9/21/23
calculations for the peak discharge from
a 24-hr 25-year storm Cells 3-8
Calculation Number Sheet
DC-BN- 735210-002 27 of 70
Channel Report
Hydmaflow Express Exdension for Aulodesk® AuicCADS Civl 300 by Sutodesk, Inc Thursday, Sep 7 2023
Cell357_PipesiB3
Circular Highlighted
Diameter (ft) = 2.50 Depth (i) = 0.50
Q (cfs) = 8.010
Area (sqft) = 0.70
Invert Elew (ft) = G92.00 Velocity (ft's) = 11.37
Slope (%) = 445 Wetted Perim (ft) = 232
M-Value = D012 Crit Depth, Y (ft) = 0.94
Top Width (ft) = 2.00
Calculations EGL [ft) = 2.5
Compute by: Known O
Fonown O (cfs) = B.01
0=32.0274=8.01
Full flow 32.02 is divided by 4 since there
are 4 pipes.
Elev 1) Section
@88.00
9450 — ___\
- / \
93.50
&33.00
E82.590 \ % /
682.00 = —""’_/
91.50
o 1 2 3 4

Channel Report 1B3
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Hydrograph Report
Hydralow Hydrographs Exiension for Autodesi® Creil 308 2015 by Aulodesk, Inc vi2 Trearsday, 08/ T/ 2123
Hyd. No. &
Cel 3,5&7 1B
Hydrograph type = SC5 Runoff Peak discharge = 3202 cis
Storm frequency = 25 yrs Time o peak = 12.25 hrs
Time imterval = S min Hyd. volume = 168,748 cuft
Drainage area = 23230 ac Curve number = B1*
Basin Skope = 0.0 % Hydraulic lemgth =0ft
Tec method = TRSS Time of conc. (Tc) = 37.20 min
Total precip. = B.07 in Distribution = Type Il
Storm duration = 24 hrs Shape facior = 484
* Composile (AreaiCh) = |22 570 x 81} + (0.200 x B30 / 23.230
Cell3,5&T1B
0 {afs} Hyd. No. 8 — 23 Year K foru)
23.00 33,00
30,00 h 30,00
23.00 25,00
20.00 20,00
15.00 15,00
10.00 10,00
3,00 Y 5.00
J H-
0,100 0.00
a z 4 L. ] 10 12 14 18 1a 20 2z 24 20
Thme (hars}
— iy MO, 8

Hydrograph Report 1B
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Hydrograph Report
Hyuralirw Hydmgraphs Exiension for Auindesk® Cvil 308 2013 by Aulodesk, Inc w12 Sunday, 00/ 30 2023
Hyd. No. 11
Cel 3, 5&71C
Hydrograph type = SC5 Runaoff Peak discharge = 2405 cfs
Storm freguency = 25 yrs Time o peak = 11.95 hrs
Time interval = 1 min Hyd. volume = 52,504 cufi
Crainage arsa = 2.920 ac Curve number = BO9*
Basin Slope = 0.0 % Hydraulic length =0t
Tc method = User Time of conc. (Tc) = 5.00 mim
Total precip. = G.07 in Distribution = Type Il
Storm duration = 24 hrs Shape facior = 484
® Composie (AreaiChh = + {1570 « A3} + (0 550 x BAY § 2520
Cell3, 5&T1C
0 {afs] Hyd. Mo 11 — 25 Year @ for=)
20.00 20,00
24.00 24.00
20.00 20,00
10.00 |-| 10,00
12.00 12.00
a.00 @.00
4 00 4.00
558 ———-—) — I
0.0 0 4.0 8.0 o.0 10.0 12.0 14.0 16.0 18.0 0.0
T (hes)
— Hyd Mo, 11

Hydrograph Report 1C
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Hydrograph Report
Hytralow Hydmgraphs Exiension for Aulndesk® Chell 308 2015 by Aulodesk, Inc. vi2 Thursday, 09/ T/ 2023
Hyd. No. 13
Cell 3,5 & 7 Total
Hydroegraph type = SC5 Runoff Peak discharge = &57.16 cfs
Storm frequency = 25 yrs Time io peak = 1225 hrs
Time interval = 5 min Hyd. volume = 301,247 cuft
Drainage area = 41470 ac Curve numbsar = 81"
Basin Slope = 0.0 % Hydraulic lengti = 0ft
Tc method = TRSS Time of conc. (Tc) = 37.20 min
Total precip. = B.07 in Distribution = Type ll
Storm duration = 24 hrs Shape facior = 484
* Composie (AmeaiCN) = |37 580 x 61} + (2 500 x BS[ J 41.470
Cell 3, 5 & T Total
B iets) Hyd. Mo 13 — 20 Year = tefsh
0000 60,00
000 h 5000
40.00 40,00
30.00 30,00
20.00 20,00
10.00 k\ 10,00
\"‘h-.._‘“_‘_‘_'
0u3a 0.oo
a z 4 L ] 10 12 14 16 18 20 2z 24 20
Thmee (hirs)
— ey WD 13

Hydrograph Report 1Total
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Pond Report
Hydrafiow Hydrographs Extension for Avtodesk® Civil 208 2019 by Autodesk, Inc. w12 Monday, 04 712/ 2021
Pond Mo. 1 - Cell 3 Sed Pond/Clear Pool
Pond Data
Contours \User-defined contour areas. Conic method used for volume ealculation. Begining Elevation = 833,00 ft
Stage / Storage Table
Stage (it} Elewation [t} Contour area [sqft) Incr. Storage [cuft) Total storage (cuft)
0.00 683.00 9,025 0 o
1.00 684.00 53282 28,351 28,381
2.00 6E5.00 57,714 56,337 84,198
2.50 685,50 50,804 20,325 113523
3.00 686.00 81,514 30,275 142,790
4.00 G87.00 095,204 63438 207,236
5.00 688.00 00,252 67,367 274,503
.00 G682.00 73,288 71,363 245,046
7.00 620,00 77.502 75428 421,374
7.50 60050 78,520 30,268 460,842
Culvert / Orifice Structures Weir Structures
(Al [B] [C] [PriRsr] [A] [B] [C] D]
Rise (in} = 36.00 0.00 0.00 0.00 Crest Len {ft) = 2823 0.00 0.00 0.00
Span (in} = 36.00 0.00 0.00 0.00 Crest EL (ft) = @e0.10 0.00 0.00 0.00
Mo. Barrels =2 i} 0 0 Weir Coeff. = 333 3.33 313 322
Invert EL (ft) = 670.00 0.00 0.00 0.00 Weir Type =1 - - -—
Length {f) = 117.00 D.00 0.00 0.00 Multi-Stage = ¥Yes Mo Mo Mo
Slope (%) =025 0.00 0.00 n'a
H-Value = M3 013 013 n'a
Orifice Coeff. = 0.60 0.30 0.80 0.60 Exfil{in'hr} = 0.000 {by Contour)
Multi-Stage = nfa Mo Mo Mo TW Elev. (&) = 0.00
Mote: Culvesrt/Crics DUTows: 3re analyEsd under infet (1C) 3nd GUBEt (OC) DoMrDl. WS NEErs Chaciad ior rfiCe Condions () and Submerpence (5]
Stage (ft) Stage / Discharge Elew &)
B.00 G01.00
| —
___——-—_‘_——
___.——'-'-'—'_—_—-
— |
6.00 480.00
4.00 887.00
2.00 485.00
0.00 883.00
0.0 200 180.0 2700 3800 450.0 540.0 830.0 720 B10.0 200.0
. .
Totd @ Discharge (cfs)

Pond Report 1
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Cell 4

Drainage Area = 12.83 AC (See Map 3)

Curve Number = 64 (See Table 1)
10.84 AC @ CN 61 (Grass)
1.49 AC @ CN 85 (Gravel)

0.50 AC @ CN 98 (Impervious — Liner in Sediment Pond and Clear Pool)

((10.84*61)+(1.49*85)+(0.50*98))/12.83 = 65.23 = 65

Time of Concentration = 20.51 Min (See TR55 Worksheet 2 and Map 4)

Sheet Flow

Manning’'s n-Value = 0.15 (Short Grass) (See Table 2)

Flow Length = 167 LF

Land Slope = (826.66-822.00)/167 = 0.0279 = 2.79%

Shallow Concentrated
Flow Length = 161 LF

Watercourse Slope = (822.00-820.90)/161 = 0.0068 = 0.68%

Surface is Unpaved

Channel Flow (See Channel Report 4)
12” Dia. HDPE Downdrain Pipes
Cross Sectional Area = 0.59 SF
Wetted Perimeter = 1.98 LF
Channel Slope = (820.90-723.50)/1089 = 0.0894 = 8.94%

Manning’s n-Value = 0.12 (HDPE Pipe)(See Table 4)
Flow Length = 1089 LF

Channel Flow (See Channel Report 5)

Grass Lined 4’ Wide Ditch with 2:1 Side Slopes and 4’ Deep
Cross Sectional Area = 5.07 SF

Wetted Perimeter = 7.94 LF

Channel Slope = (723.50-705.82)/1379 = 0.0128 = 1.28%
Manning’s n-Value = 0.030 (Vegetal Lining) (See Table 3)
Flow Length = 1379 LF

Channel Flow (See Channel Report 6)

2 — 30" Dia. HDPE Pipes
Cross Sectional Area = 0.70 SF
Wetted Perimeter = 2.32 LF
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Channel Slope = (705.82-701.00)/60 = 0.0803 = 8.03%
Manning’s n-Value = 0.012 (HDPE Pipe) (See Table 4)
Flow Length = 60 LF

Time Interval = 3 Min
Tc*0.1333 =20.51*0.1333=2.73=3

Storm Distribution = Type |l
Q25 = 30.10 CFS (See Hydrograph Report 2)

To Evaluate for Storage Capacity, Treat The Sediment Pond and Clear Pool As One Pond
Since They Are Interconnected.

Elevation Sed. Pond Area Clear Pool Area Total Area Volume
(FT) (SF) (SF) (SF) (CF)
697 740 5,913 6,653 0*
698 16,648 6,917 23,565 14,245*
698.5 17,772 7,435 25,207 26,434%*
699 18,906 7,962 26,868 39,450
700 21,203 9,045 30,248 67,988
701 23,539 10,168 33,707 99,947
702 25,915 11,330 37,215 135,390

*Dead Storage

Spillways
¢ Principal Spillway consists of a 66” Dia. Riser with a 42” Dia. HDPE Pipe.
¢ Auxiliary Spillway consist of a concrete lined trapezoidal weir that is 18" wide with 6:1
side slopes and sloped at 1% in the direction of flow with a 3:1 slope on the discharge
channel at the downstream end.

High Water Elevation is 701.04 (See Pond Reports 3 & 4)
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CELL 4
1233 AC
10,54 AC
1.49 AC
0.50 AL UNER

Map 3
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TR55 Tc Worksheet
Hydraflow Hydrographs Extensian for Autodesk® Civil 3DE 2019 by Autodesk, Inc. v12

Hyd. No. 16
Cell 4
Description A B c Totals
Sheet Flow

Manning's n-value = 0.150 0.011 0.011

Flow length (ft) = 167.0 0.0 0.0

Two-year 24-hr precip. (in) = 3.79 0.00 0.00

Land slape (%) =279 0.00 0.00
Travel Time (min) = 11.88 + 0.00 + 0.00 = 11.88
Shallow Concentrated Flow

Flow length (ft) = 161.00 0.00 0.00

Watercourse slope (%) = 0.68 0.00 0.00

Surface description = Unpaved Paved Paved

Average velocity (ft/s) =1.33 0.00 0.00
Travel Time (min) = 2.02 + 0.00 + 0.00 = 202
Channel Flow

X sectional flow area (sqft) = 0.59 5.22 0.70

Wetted perimeter (ft) = 198 8.02 2.32

Channel slope (%) = 8.94 1.28 8.03

Manning's n-value = 0.012 0.030 0.012

Velocity (ft/s) =16.50

4.21
15.77

Flow length (ft) ({0})1089.0 1379.0 60.0
Travel Time (min) = 1.10 + 545 + 0.06 = 6.62
TOtal TrAVE] TG, TG creeeceeeeierecreerecemresenssem s srnss semssemssssnssssnssssnnssnnnsnsns 20.51 min

TR55 Worksheet 2
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Channel Report
Hytralow Expiress: Exiension for Auiodesk® Ao AN Chadl 108 by fafodessk, Inc Thesrsday, Sep T 2123
Cell 4 Downdrain
Circular Highlighted
Diamater (ft) = 1.00 Depth (fi) = 0.70
Q (cfs) = 0.560
Area (sgft) = 0.58
Inwert Elev (ft) = T23.50 Velocity (ft's) = 16.25
Slope (%) = 5.94 Waetted Perim (ft) = 1.98
M-Value = 0.012 Crit Depth, Yt (ft) = 1.00
Top Width (fi) = 0.92
Calculations EGL (ft) = 480
Compute by: Known O
Knonam O [cfs) = B.58
Elav () Section
Ta5.00
T24.50
hd
Ta4.00 \
T23.50
T23.00
o 1

Channel Report 4
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Channel Report
Hydralow Express Exiension for Aulcdesk® AuicCADE Cral JIDE by Mtcdesk. Inc Sanday, Aug 20 02T
Cell 4 Ditch 1
Trapezoidal Highlighted
Bottom Width (ft) = 400 Depth (f1) = 0.90
Side Slopes (z:1) = 2.00, 2.00 Q (cfs) = 21.60
Total Depth (ft) = 400 Area (sqft) = 527
Inwert Elewv (ft) = T04.73 Velocity (ft's) = 414
Slope (%) = 1.28 Wetted Perim (ft) = B.O2
M-Value = 0.030 Crit Depth, Ye (ft) = 0.84
Top Width (ft) = 7.60
Calculations EGL (ft) = 1.17
Computs by: Kmown O
Fonowm O (cfs) = 2.60
Elev (ft) Section Depth (ft)
roe.00 4 27
0. 00 32T
\ /’
FoT.on 22T
\\ /f
8. 00 127
N B )%
/
o300 D27
0. 00 -0.7T3
ro3.00 -1.713
x] 2 [ ] i0 12 14 18 iB 20 22 4

Channel Report 5
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Channel Report

Cell 4 Pipes

Circular

Diameter (ft) = 2.50
Invert Elev (ft) = 701.00
Slope (%) = 8.03
N-Value = 0.012
Calculations

Compute by Known Q)
Known Q (cfs) = 10.85
21.70/2=10.85

Total Flow of 21.70 is divided
by 2 since there are 2 pipes.

Elev (ft)

Hydraflow Express Extension for Aulodesk® AulcCADE Civl 308 by Autodesk, Inc.

Highlighted
Depth (ft)

Q (cfs)

Area (sqft)
Velocity (ft/s)
Wetted Perim (ft)
Crit Depth, Yc (ft)
Top Width (ft)
EGL (ft)

Section

Monday, Sep 18 2023

0.50
10.85
0.70
15.40
232

2.00
4.19

704.00

703.50

703.00

T02.50

T02.00

701.50

701.00

R

|

T00.50

2

Channel Report 6
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Hydrograph Report
Hyuralow Hydmgraphs Exiension for Aulndesiol: Chvil 308 2015 by Aulodesk, Inc. w12 Thursday, 08/ T/ 2023
Hyd. No. 16
Cell 4
Hydrograph type = SC5 Runoff Peak discharge = 3010 cfs
Storm frequency = 25 yrs Time i peak = 12.15hrs
Time imterval = 3 min Hyd. volume = 109,087 cuft
Draimage area = 12.830 ac Curve number = @5*
Basin Slope = 0.0 % Hydraulic length = 0ft
T method = TRS5 Time of cone. (Tc) = 20.50 min
Total precip. = B.07 in Distribution = Type ll
Storm duration = 24 hrs Shape facior = 484
® Composile (AreafCH) = [ #0540 x &1} + {1480 = 53} + {0300 x 501/ 12,830
Cell 4
£ o]} Hyd. No. 18 — 25 Year £ gone)
33,00 35,00
30,00 30,04
300 25,00
20.00 2000
153,00 15.00
10,00 10000
5.00 l‘ 5.00
J ‘\
0.00 - 0.00
a 3 ] 8 1z 11 18 H 24 7
Thmee (harsh
— Hyd Mo, 18

Hydrograph Report 2
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Pond Report
Hydrafiow Hydrographs Exdension for Aundesi® Tl 308 2019 by Aulodesk, Inc. w12 Thursday, 09/ T/ 2023

Pond No. 2 - Cell 4 32d Pond'Clear Pool

Pond Data
Conbours -L'ser-deines coniour amas. Conic method usad for volume calodation. Bagining Elevation = 857 00

Stage / Storage Table

Etmpe 1) Elevation (i) Comiour area (sqft) Incr. SAorage (cuft) Total storage (cufl]

o.oo B57.00 6,233 ] o

1.00 BEE.00 23383 14,2435 14,243

1.30 o ] 2807 12488 434

el i) 055,00 20 208 13043 18430

1.00 TO0.00 30,348 20,930 &7, 500

4.00 T01.00 Jayar 31,858 58,547

00 TOEDD Iras 30443 133,350
Culvert { Orifloe Biructures Welr Structures

] 18] [C] [PriR=r] [A] [E] [C] o1

Rise (i) = 42100 o.oo o.oo 11 ] Corest Lem (Tt = {7.28 ooo ono o.on
Eipam {in] = 42100 o.oo o.oo 11 ] Crest EL [ = o243 ooo ono o.on
Ho. BEarrels =1 [} [} 1] Welr Coefl. = 333 i 133 1.33
Invert EL ) = g1.e0 o.oo o.oo 11 ] ‘Welr Type =1 - — =
Lingth {ft) = 11300 o.oo o.oo 11 ] MuRl-Giage ] Mo -] Mo
Elope &) = 060 0.0 o.od nia
H-¥'alue = M3 o3 i3 nia
Ovifice Coafl. = .60 o.oo o.60 0.6 Exfll.[Inihr] = D000 By Wel areal
Multl-Stage = nia [ -] Mo Mo TW Elev. [T5) = [iog

Kot CubariOrics oufiows e srayaed scer nist (c | o oued (oo cororo. Weer e cwecied o orlice condiion oo | e subreegeros 3l

Stage (N} Stage ! Discharge Bl (N}
%00 T OO
=]
-_'__'_,._,_—l—'_'
—]
4.00 T01.00
1.00 TO0.00
el i BEE. 00
1.00 e 00
oo 0aT.00
0.0 600 1.0 100 24.00 3000 30.00 4200 48.00 M. 000
— Total O Dischampe icls)

Pond Report 3
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Storage Estimate
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Cell 6

Drainage Area = 28.61 AC (See Map 5)

Curve Number = 64 (See Table 1)
26.50 AC @ CN 61 (Grass)
1.53 AC @ CN 85 (Gravel)

0.58 AC @ CN 98 (Impervious — Liner in Sediment Pond and Clear Pool)

((26.50*61)+(1.53*85)+(0.58+98))/28.61_ = 63.03 = 63

Time of Concentration = 47.04 Min (See TR55 Worksheet 3 and Map 6)

Sheet Flow

Manning’'s n-Value = 0.15 (Short Grass) (See Table 2)

Flow Length = 300 LF

Land Slope = (828.25-826.75)/300 = 0.0050 = 0.50%

Shallow Concentrated
Flow Length = 403 LF

Watercourse Slope = (826.75-822.00)/403 = 0.0118 = 1.18%

Surface is Unpaved

Channel Flow (See Channel Report 7)
18” Dia. HDPE Downdrain Pipes
Cross Sectional Area = 1.01 SF
Wetted Perimeter = 2.52 LF
Channel Slope = (822.00-703.63)/1778 = 0.0666 = 6.66%

Manning’s n-Value = 0.12 (HDPE Pipe) (See Table 4)
Flow Length = 1778 LF

Channel Flow (See Channel Report 8)

Grass Lined 4’ Wide Ditch with 2:1 Side Slopes and 4’ Deep
Cross Sectional Area = 7.95 SF

Wetted Perimeter = 9.50 LF

Channel Slope = (703.63-697.94)/810 = 0.0070 = 0.70%
Manning’s n-Value = 0.030 (Vegetal Lining) (See Table 3)
Flow Length = 810 LF

Channel Flow (See Channel Report 9)

5 — 30" Dia. HDPE Pipes
Cross Sectional Area = 0.42 SF
Wetted Perimeter = 1.92 LF
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Channel Slope = (697.65-690.00)/79 = 0.0968 = 9.68%
Manning’s n-Value = 0.012 (HDPE Pipe) (See Table 4)
Flow Length = 79 LF

Time Interval = 3 Min
Tc*0.1333 =47.04*0.1333=6.27=7

Storm Distribution = Type |l
Q25 = 34.28 CFS (See Hydrograph Report 3)

To Evaluate for Storage Capacity, Treat The Sediment Pond and Clear Pool As One Pond
Since They Are Interconnected.

Elevation Sed. Pond Area Clear Pool Area Total Area Volume
(FT) (SF) (SF) (SF) (CF)
685 0 4,531 4,531 0*
686 20,795 5,195 25,990 13,790*
687 22,799 5,899 28,698 41,120
688 24,842 6,642 31,484 71,197
689 26,925 7,245 34,170 104,011

689.50 27,981 7,831 35,812 121,504

*Dead Storage

Spillways
¢ Principal Spillway consists of a 36” Dia. Riser with two 24” Dia. HDPE Pipes.
o Auxiliary Spillway consist of a grass lined trapezoidal weir that is 8" wide with 3:1 side
slopes and sloped at 1% in the direction of flow with a 3:1 slope on the discharge
channel at the downstream end.

High Water Elevation is 688.25 (See Pond Reports 5 & 6)
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CELL 6
28.61 AC
26.50 AC GRASS
1.53 AC GRAVEL
0.58 AC LINER

Map 5
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TR55 Tc Worksheet
Hydrafiow Hydeographe Exarsion for Autcdesi Chil 308 2040 by Autodesk, Inc. w12

Hyd. No. 22
Call &
Description a B c Totals
Sheet Flow

Manning's n-value = 0.150 0.011 0.011

Flow length (ft) = 300.0 0.0 0.0

Two-year 24-hr precip. {in} = 3.789 0.00 0.00

Land slope (%) = 0.50 0.00 0.00
Travel Time (min) = IT.TS + 0.00 + D00 = 3I7.TS
Shallow Concentrated Flow

Flow length (ft) = 40300 0.00 0.00

Walercoursa slope (V) = 1.18 0.00 0.00

Surface description = Unpaved Paved Paved

Average walocity (ft's) =1.75 0.00 0.00
Travel Time (min) = 3.8B3 + D00 + D.DD = 1.B3
Channel Flow

A sectional flow area (sqft) = 1.01 785 0.42

Wetted perimater (ft) = 2452 950 1.92

Channel slope (%) = 666 Q.70 10.05

Manning's n-value = 0012 0.030 0.012

elocity (ft's) =17.37

369
14 22

Flow length (ft) (oy7Tra.0 810.0 7O.0
Travel Time (min) = 1.M + 1.66 + D09 = 5.46
T e 4T.04 min

TR55 Worksheet 3
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Channel Report
Hydralow Express Exiension for Aulodeskl AuicCADE Cri 304 by Autodesk. Inc Thearsday, Sep T 2023
Cell 6 Downdrain
Circular Highlighted
Diameter (ft) = 1.50 Depth (ft) = 0.83
Q (cfs) = 17.28
Area (sqft) = 1.M
Inwert Elev (ft) = T03.63 Velocity (ft's) = 17.18
Slope (%) = B.66 Watted Perim (ft) = 252
M-Value = 0.012 Crit Depth, Yo (ft) = 1.45
Top Width (ft) = 140
Calculations EGL (ft) = 5.42
Compute by: Kmowan O
Known O (cfs) = 17.28
Eler 1) Section .
T08.00
70330
703.00 “ﬁx
04,50 —I“I
T03.50
T03.00
o 1 2 3 4

Channel Report 7
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Channel Report
Hydralow Express Exiension for Auiodesk® &uioC AN Chad 308 by Mufiodesk. Inc Sunday, Aug 20 HIZ3
Cell & Ditch
Trapezoidal Highlighted
Bottom Width (ft) = 4.00 Depth (ft) = 1.23
Side Slopes (z:1) = 2.00, 2.00 0 (cfs) = 28.88
Total Depth (ft) = 4.00 Area (sqft) = 7.85
Inwert Elew () = GO7.94 Velocity (ftfs) = 3.63
Slope (%) = 0.70 Watted Perim (ft) = .50
M-Value = 0.030 Crit Depth, Yo (ft) = (.89
Top Width (ft) = B.02
Calculations EGL (ft) = 1.44
Compute by: Kmown
Konown 0 (cfs) = 28 .88
Elev (ft) Baction Depth (ft)
To2oD 4,08
Toi.00 308
TO.00 Z .00
B59.00 3, é rd 1.00
GE0.00 LR
oeET.on - B
oS00 1.5
o 2 L] B i 12 14 18 -] 22 24

Channel Report 8
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Channel Report

Hyycrafiow Express Extension for Autocdesic AutoCaDE Cral 308 by Aulodesk, Inc

Monday, Sep 18 2023

Cell 6 Pipes
Circular Highlighted
Diameter (ft) = 250 Depth (ft) = 0.35
Q (cfs) = 5780
Area (sqft) = [0.42
Invert Elev (ft) = B690.00 Velocity (ft's) = 13.69
Slope (%) = 958 Wetted Perim (ft) = 1.92
N-Value = 0.012 Crit Depth, Yc (ft) = 0.80
Top Width (fi) = 1.74
Calculations EGL (ft) = 326
Compute by: Known Q
Known Q (cfs) = 578
28.92/5=5.T8
Total Flow of 28.92 is divided
by 5 since there are & pipes.
Elev {ft) Section
693.00
fazs0 — ‘\~\
691.50
691.00 /
69050 —
, hd e
\ =_/f
600,00 =
B89.50
0 2 3 4

Channel Report 9
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Hydrograph Report
Hydralow Hydnogaphs Edension for Andesk® Chil 308 2019 by Ansdask, inc. v12 Fridasy, 09/ 18/ 1023
Hyd. No. 22
Cell &
Hydroegraph type = BCE Runoff Peak discharge = 3428 cis
Storm frequency = 25 yrs Time o peak = 12.48 hrs
Time interval = T min Hyd. volume = 224 951 cuft
Drainage area = 2B.610 ac Curve number = B3"
Basin Slope = 0.0 % Hydraulic length =0ft
T method = TR5S Time of conc. (Tc) = 47.00 min
Total precip. = §.07 in Distribution = Type Il
Storm duration = 24 hrs Shapa facior = 484
* Compoadia (AraalCH] = |[26 500 1 £1) + (1,930 1 85} + $0.980 « 58 / 28,610
Cell 6
0 {ciz) Hiyd. No. 22 — 25 Year Q {cf=)
35.00 F 35.00
30.00 30000
25.00 25,00
20.00 20000
15.00 15.00
10.00 10,00
5.00 \R 5.00
J
0.00 0.0
0 2 4 & & i1 13 16 17 18 21 23 25
Tirme {hurs)
— Hyd Mo. 22

Hydrograph Report 3
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Pond Report
Hydrahow Hyfrographs Esfardsion for Auiodesio® Ciil 308 2019 by Aulndask, no. v12 Fridarg, 09/ 164/ 2023
Pond No. 3 - Call & Sed PondiClear Pool
Pond Data
Conbours -Lisar-delnged conier arsas Conio method ussd for volema caloulation. Bagining Elsvalion = 68500 &
Stage | Storage Table
Eiwge it Elawaibomn i) Cowviour area [sqft) Incr. Sorage joufty Total storge (cul)
ood 6E5.00 4 831 1] o
1.00 6EE.00 25990 137180 13,790
200 BET.0D 2808 27330 41,120
.00 G800 31.484 3norr T 19T
4.00 GER.DD HATD IZE15 104,011
4.50 EBERSD Jaenz 1ranz 120,504
Culvert { Orifice Structures Weir Structures
] ] [C] [PriR=r) [&] [E] <] o]
Risa [ir] = M00 =] [eli] 0.0 Crast Lom () = 4z ] 0.0 oD
Span ) = M0 =1 ] (L] 0.0 Crest El [&) = B2E.00 000 LR ] ound
M. Bamels = I o [+] 1] Wisir Coafl. = 3133 i3z 3133 133
Insiart EL (i) = EF000 =] Leli] 0.0 Wair Typa =1 - - —_
Langth 1) = ¥2o0 =11 1] [ele] 0.0 Muiti-5tage = Yas o ] Mo
Slopa %] = 0% 1] [ELa] i
N-Y i = .M3 o3 013 i
Dwifice Coaff. = IeD B0 [=l-4] 0.En Euxfil.[infhr = DLDOD ey Wherl araal)
Mulii Simge = nla Mo Moy Hao TW Ele. [fi) = 000
e LipvetCarcs oullows e ARSI SO T N Cul ) COPOD AR RETE Ol e O Of e DOFO T oL | NS ST el
Siaga M} Stage ( Discharge Eaw {1}
500 BE0.00
4.00 — BEG.00
'-—__.F_—l-'ﬂ-—
|1
-l-l-'-—-—
.-l-l""-'-'.I
300 BE2.0D
200 BET.00
1.00 BEE.DD
o.oo BELDD
0o 200 400 B0.0 BO.0 100.0 1200 140.0 1600 1800 i il e 2200
s Tolal O Dischargs (cls)

Pond Report 5
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Cell 8

Drainage Area = 10.41 AC (See Map 7)

Curve Number = 64 (See Table 1)
9.10 AC @ CN 61 (Grass)
0.97 AC @ CN 85 (Gravel)

0.34 AC @ CN 98 (Impervious — Liner in Sediment Pond and Clear Pool)

((9.10*61)+(0.97*85)+(0.34*98))/10.41_ = 64.44 = 64

Time of Concentration = 19.37 Min (See TR55 Worksheet 4 and Map 8)

Sheet Flow

Manning’'s n-Value = 0.15 (Short Grass) (See Table 2)

Flow Length = 99 LF

Land Slope = (806.00-805.10)/99 = 0.0091 = 0.91%

Channel Flow (See Channel Report 10)
15” Dia. HDPE Downdrain Pipes
Cross Sectional Area = 0.62 SF
Wetted Perimeter = 1.97 LF
Channel Slope = (805.10-696.77)/1541 = 0.0703 = 7.03%

Manning’s n-Value = 0.12 (HDPE Pipe)(See Table 4)
Flow Length = 1541 LF

Channel Flow (See Channel Report 11)

Grass Lined 4’ Wide Ditch with 2:1 Side Slopes and 4’ Deep
Cross Sectional Area = 5.76 SF

Wetted Perimeter = 8.34 LF

Channel Slope = (696.77-692.14)/895 = 0.0052 = 0.52%
Manning’s n-Value = 0.030 (Vegetal Lining) (See Table 3)
Flow Length = 895 LF

Channel Flow (See Channel Report 12)

Grass Lined 4’ Wide Ditch with 2:1 Side Slopes and 2’ Deep
Cross Sectional Area = 2.87 SF

Wetted Perimeter = 6.50 LF

Channel Slope = (692.14-688.00)/52 = 0.0796 = 7.96%
Manning’s n-Value = 0.030 (Vegetal Lining) (See Table 3)
Flow Length = 52 LF



A

B\
Southern
Design Calculations Company
Project Prepared by Date
Plant Bowen Run-on Run-off Control Jeremy Brown 9/15/23
Subject/Title Reviewed by Date
Provide run-on and run-off system Ashley Grissom 9/21/23
calculations for the peak discharge from
a 24-hr 25-year storm Cells 3-8
Calculation Number Sheet
DC-BN- 735210-002 57 of 70

Time Interval = 3 Min
Tc*0.1333 =19.37*0.1333=2.58=3

Storm Distribution = Type Il
Q25 = 27.43 CFS (See Hydrograph Report 4)

To Evaluate for Storage Capacity, Treat The Sediment Pond and Clear Pool As One Pond
Since They Are Interconnected.

Elevation Sed. Pond Area Clear Pool Area Total Area Volume
(FT) (SF) (SF) (SF) (CF)
685 0 6,230 6,230 0*
686 15,795 6,995 22,790 13,644%*
687 17,149 7,789 24,948 37,502
688 18,542 8,642 27,184 63,558
689 19,975 9,525 29,500 91,889

689.50 20,706 9,981 30,687 106,933

*Dead Storage

Spillways
¢ Principal Spillway consists of a 36” Dia. Riser with two 24” Dia. HDPE Pipes.
¢ Auxiliary Spillway consist of a grass lined trapezoidal weir that is 8’ wide with 3:1 side
slopes and sloped at 1% in the direction of flow with a 3:1 slope on the discharge
channel at the downstream end.

High Water Elevation is 688.03 (See Pond Reports 7 & 8)
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CELL 3
10.41 AC
9.10 AC GRASS
0.97 AC GRAVEL

0.34 AC LINER

Map 7
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TR55 Tc Worksheet
Hydralfics: Hydrographs Edersion for Autcdesi Ciil 308 2010 by Sulndesk. Inc. wiZ
Hyd. No. 28
Call 8
Description a B c Totals
Sheet Flow
Manning's n-valua = 0150 0011 0.011
Flow length (ft) = Q9.0 .0 0.0
Two-year 24-hr precip. (in) = 379 000 0.00
Land slope (%) = 081 0.0 0.00
Travel Time min) = 12.24 + 0,00 + 0.00 = 1224
Shallow Concentrated Flow
Flow length (ft) = Q.00 0.0 .00
¥YWalercourse slope (V) = 0.00 0.00 0.00
Surface description = Unpaved Paved Pawed
Average welocity (ft's) =0.00 000 0.00
Travel Time {mimn) = 0.00 + 0,00 + 0.0 = 0.00
Channel Flow
X sectional flow area (sqft) = 0.62 5.76 2.87
Wetted perimater (ft) = 187 834 6.50
Channel slope (%) = 7.03 0.52 7.08
Manning's n-value = 0012 0,030 0.030
Valocity [ft's) =15.17
273
B.10
Flow length (ft) (0315410 895.0 52.0
Travel Time {mimn) = 1.68 + 534 + 011 = T.14
e e i e e b bbb 19.37 min

TR55 Worksheet 3
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SHEET FLOW
99LF
(806.00-305.10) :

\ CHANNEL FLOW

15" HDPE DOWNDRAIN PIPE
154 1LF
(305.10-696.77)
CHANNEL FLOW
GRASS LINED DITCH
52LF
.= (692.14—6538.00)
= 4’ WIDE
N\ 2:1 SIDE SLOPES
Il 2° DEEP

(696.77-692.14)
4’ WIDE
2:1 SIDE SLOPES
4’ DEEP

Map 8
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Channel Report

Hytrilloe Espress Exlension for Aurindaskd Ao ADE Chi 308 by Bincdesi. Inc

Cell 8 Downdrain

Fridary, Sap 15 2023

Circular Highlighted
Diameter {ft) = 1.25 Depth (i) = 063
0 {cfs) = 9.380
Area (sqft) = 082
Invert Elev (ft) = G96.TT Velocity (ft's) = 15.11
Slope (%) = 7.03 Wetted Pearim (fi) = 187
M-Value = 0.012 Crit Depth, Yo (ft) =117
Top Width (ft) = 125
Calculations EGL (ft) = 418
Compute by: Kmiown
Konioown O (cfs) = 8.38
Elev (i) Section
860100
868,50
60800 g,
—
867 50 E
687,00 \-‘_—-—/I
60850
608 00

1 2

Channel Report 10
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Channel Report

Hydraflow Express Extension for Avtodesk® AutoCADE Civil 308 by Autodesk, Inc. Tharsday, Mar 18 2021

Cell 8 Ditch 1

Trapezoidal Highlighted

Bottom Width (ft) = 4.00 Depth (ft) = 0.97

Side Slopes (z:1) = 200,200 Q (cfs) = 1581

Total Depth (ft) = 4.00 Area (sqgft) = 576

Invert Elev (ft) = 692.14 Velocity (ft's) = 274

Slope (%) = 0.52 Wetted Perim (ft) =834

N-Value = 0.030 Cnit Depth, Yc (ft) = 0.70

Top Width (ft) = 7.88

Calculations EGL (ft) = 1.09

Compute by: Known Q

Known Q (cfs) = 1581

Elev (ft) Section Depth (ft)
G97.00 4 .56
&96.00 3.86
895 00 i / 286
§94 00 = 4 1.86

o
£83.00 5 — = - 0.56
G92.00 -0.14
&91.00 -1.14
o 2 4 [ ] 10 12 14 16 18 20 2 24

Channel Report 11
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Channel Report

Hydraflow Express Extension for Autodesk® AutoCADE Civil 308 by Autodesk, Inc.

Thursday, Mar 18 2021

Cell 8 Ditch 2

Trapezoidal Highlighted

Bottom Width (ft) = 4.00 Depth (ft) = 0.56

Side Slopes (z:1) = 2.00,2.00 Q (cfs) = 2251

Total Depth (ft) = 200 Area (sqgft) = 287

Invert Elev (ft) = 685.00 Velocity (ft/s) = 7.85

Slope (%) = 7.96 Wetted Perim (ft) = 6.50

N-Value = 0.030 Crit Depth, Yc (ft) = 0.86

Top Width (ft) = 6.24

Calculations EGL (ft) = 1.52

Compute by: Known Q

Known Q (cfs) =225

Elev (ft) Section Depth (ft)
691.00 3.00
§90.50 250
690.00 2.00
B89.50 1.50
689.00 1.00

=
688.50 5 B 7 0.50
688.00 0.00
BB7 .50 050
0 2 4 & 8 10 12 14 16

Channel Report 12
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Hydrograph Report
Hydmillow Hydogaphs Exengion lor Ausiodesk® Civil 300 2019 by Aulodask, inc. v12 Fridary, 09/ 15/ 2023
Hyd. No. 28
Cell 8
Hydrograph type = SIC5 Runoff Peak discharge = 2743 cis
Storm freguency = 25 yrs Time io peak = 12.10hrs
Time interval = 3 min Hyd. wolume = 80,153 cuft
Crainage area = 10410 ac Curve number = 64"
Basin Slope = 0.0 % Hydraulic length = 0ft
Tc mathod = TRS5 Time of conc. (Tc) = 19.40 min
Total precip. = §.07 in Distribution = Type I
Storm duration = 24 hrs Shape facior = 484
* Cowmiposiie (AraafChM] = [[9.100 x &61) + [0.970 x &%) + [0.340 x D2 [ 10410
Ceall 8
0 {ciz) Hyd. No. 28 — 25 Year Q {cf=)
28.00 28.00
24.00 24.00
20.00 20.00
16.00 16.00
12.00 12.00
8.00 8.00
4.00 ll 4.00
PASS
0.00 0.00
0 3 & g 12 15 18 n 24 7
Time jhrs)
— Hyd Mo 2B

Hydrograph Report 4
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Pond Report
Hiytrafoss Hydrographs Exoirsion for Aundesi® Ciil 308 2010 by Asindesk, ho. v12 Fridasy, 09 1 158/ 023
Pond Mo. 4 - Cell B Sad Pond/Clear Pool
Pond Data
Conbours -Usar-delined conlour amas. Conic meihod wsed for voluma caloulafion. Bagining Elkvalion = 68500 |
Stage | Storage Table
Simgn {1t Elsvaftion (M) Coaiouf & i (2] Ingr. Etorage jouft) Total stovmge (Lult|
o.no BEL OO 6 330 il o
1.00 BEE.00 22700 131644 13,644
i) BET.00 24 a8 231858 a7,
100 682,00 7184 26055 £3,5%8
4.00 659.00 20800 28331 1,820
4.50 BEG.50 30 e87 15044 106,823
Culbvert | Orifice Structures Woeir Structures
&1 e] [€] [PriRsr [&] [B] €] o]
Rise i) = 24.00 LT T R 1 CrestLen ) = 042 on0 o 0
Spah {in] = M 00 o.oo o.oo 0.03 Crast EL (f] = G28.00 000 [EX ] [EX 1]
Ho. Barels =z o o o Walr Coaff. =313 313 333 333
Inssmert EL §) = EMDLDD o.oo o.oo 0.0 Wair Type =1 _— - —
Length (1) = 10300 .00 o000 000 MuRi-Blage = Yus Mo [+ Mo
Slops %) =107 oo o.oo n'a
M-l =.M3 i3 i3 nia
Dwifice Coaft. = 0eD 060 060 0.e2 Exfil[inhi] = 0000 (b Wl amaa)
Multi Simge = nia ] Moy Ho TW Elew. [Tty = {aoa
Pt JidvntOof s cullows We 85 Y] O T | NS Cul CEC) TORND R TR O e 008 OF CE CONeMO S oL | NS Bl el
Staga [N} Stage ( Discharge Blaw (A}
oo BE0.00
—
4.00 BERDD
u—l-'-‘-—_'-.-
_——'-'_-
-
—
100 BE2.00
200 GE7.D0
1.00 BEE.00
oo BEL 00
00 0 400 E00 B0 1000 1200 MO0 1600 1200 2000 200 2400 35000
Descham jois)
——— Tolal O
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Table 2.1.6-1 Runofl Curve Numbers'
Cower description Curde numbers for
drologle Fold
Cowver fype and A‘u‘emgepemang
hydmlagie condition impeNVIOUS ares A B C D
Cullivated land withoul conservation reatment 72 81 aa 2|
wilh conservation ireabment a2 b 74 B1
Pasture or range land: poor condiion 1] 72 .3 aq
goad condition k] &1 T4 80
Weadow: good condiion aa 58 ™ T4
Wood or forest land:  1hin sland. poor cover 45 -] 77 83
good cover 25 55 70 T
Open space (lawns, parks, golf courses, cemateries, Il:l:.}:
Poor condition (grass cower <50%) 1 Fi] 85 il]
Fair condition {grass covar 50 to T5%) ] B9 ri:] B4
Gend condiion (gress covar = T58) 39 &1 T4 83
Impervious areas:
Paved parking lols roofs, driveways, elo.
{exchading right-of-way} 93 a8 a8 13
Streets and roads:
Peved; curbs and siorm draing (excluding
right-cf-way) o8 g3 &8 58
Paved, open ditches (including right-af-way) B3 a4 m2 a3
Gravel {including right-of-way) Th 85 i k-l
Dirt {inchrding right-of-way} T2 a2 BT Bd
Urban districts
Commercial and business B5% a3 a2 94 a5
Industrial 728 a1 Ba )| 83
Residential districts by average lot size:
148 gore or less {lown houses) B5% 7 B a0 g2
114 @ere 8% a1 75 83 ar
143 acre i 57 T B1 86
112 acre 25% 54 70 ] 85
1 acre 20% 51 548 Fi] 84
2 acres 12% 45 65 77 82
Developing urban amas and
Mewly graded areas (pervious areas
only, no vegetation) i BE B
1 awveragg minoft conddion, and I, = 1125
ihﬂlﬂ-ﬂpﬂwﬂﬂ'ﬂm ANga SR vl ished B devilion the composite Chs. Oiher assumplions s as
Tollowss impeniacud 3rdsd ara dredlly conneded Lo he deaindge Sysiem impenious ancas have @ GN ol 38 and penioas
aness are corsidened equivalent to open space in good ydrolegic condidion. ITihe mpanvious ares is nol corraced,
SL5 malhad kas an adjsiment b reduce the affec.
¥ &g shown are Bquivetent io ihots ol pasuwe. Composite CNs may be computed for oler combiraloes. of cpen space
cower brpe

Table 1
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Surface Descripilon

grevel, of bare sail)
Fallow (no residua)
Cultivated soils
Fesidue cover < 205
FResidus cover > 209,
Grasg
Short grass prairie
Dense grasses’
Barmuda grass
Range (naturaf)
Woods™
Lighl underbuesh
Denaa underbrush

abslruct shest Tiow

Sawrpe SDCE TRLE Secord Ediien. June 1886

Table 2.1.5-2 Roughness CosHicents (Manning's n) for Sheet Flow'

Gmooth surfaces (concrete, asphali

2011
0,05

LR
07

015
0.24

041
013

040
0. B0

]
?Tl'l'ﬂ n vallgs are & composie of infofrdiEen by Engman [1888)

5 TENKIES SPRCES SUCh 35 weaping lovegrats, bluegrass, Buftalo grass. blue grama grass, and nalive grass midures
"When 2ejecfing i cansider cover bo a baighl of aloid 0 1 8 This i the only par of e pRed cover ihat wil

Table 2
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Manning's n Values Page 3 of 5
3. finished, with graval oo botiom 0.015 0017 0020 |
4, unfinished 0.014 0oy 0.020
5. guimite, good seclian 0.6 g 0.023
&. gunite, wavy section Q.08 0.022 0.025
7. on good excavaled rock Q.07 0.020
8. on iragular E-xl::a:sa-e'cd_mnk 0022 0027
d. Concrale bakam loat finish with sides af:
1. dressed stone n mortar 0.5 0.7 0.020
2, random stong in morar ooy 0.020 0.024
' 3. cement rubble masonry, plastered 0.016 0.020 0.024
4. cement nubblz masonry Q.020 0.025 0,030
5. dry rubble or riprap 0.020 0030 0,035
&. Gravel battam with sides af:
1. formed concrele LovF Q00 0.025
2. random stone momar 0.020 0023 0.026
3. dry rubble or iprap 0.023 0.033 0.036
i. Brck
1. glazed 0.0 1 0013 0,015
2. in cement mortar 0.2 0015 0.018
4. Masonry |
1. camented rubble - 0.017 0025 | 0030
2. dry rubble 0.023 0.032 0,035
h. Drassed ashlarstone paving 0.013 Q0.015 0T
| Asphalt )
1. smoath o 0.013 0.013 .
2. rough 0.016 0018 |
|- Vegetal lining 0,030 0.500 l

Table 3
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ADS N-12 WT IB Pipe (per AASHTO) Specification

Scope
This specification describes 4. through &0-inch (100 ta 1500 mm) ADS N2 WT 1B pipe (per AASHTO] for use in
aravity-flow land drainage applications.

Pipe Requirements
ADS M-12 WTIE pipe (per AASHTO) shall hawe a smooath interior and annular exterior corregations.

¢+ d- through 60-inch (100 to 250 mm) shall meet AASHTO M252, Type 5
* 12-through &0-inch {300 to 1500 mm) pipe shall meet AASHTO M294, Type 5 or ASTM F2306
+ Manning's "n” value for use in design shall be 0,012,

Joint Performance

Pipe shall be joined using a bell & spiget joint meeting the requirements of AASHTO M252, AASHTD M294, or
ASTM F23046. The joint shall be watertight according to the requirements of ASTM D3212. Gaskets shall meet the
requirements of ASTM FA77. Gaskets shall meet the requirements of A5TM FAT7T. Gaskets shall be installed by the
plpe manufacturer and covered with a remavable, protective wrap to ensure the gasket is free from debris, A joint
lubricant available frem the manufacturer shall be used on the gasket and bell during assembly. 12- through 60-
inch (300 to 1500 mmj diameters shall have an exterior bell wrap installed by the manufacturer.

Fittings

Fittings shall conform to AASHTD M252, AASHTOD M294 or ASTM F2306. Bell and spigot connections shall utilize
a welded bell and valley or saddle gasket meeting the watertight joint performance reguirements of AASHTO
M252, AASHTO MZD4 or ASTM F2306,

Field Pipe and joint Performance

To assure watertightness, field performance verification may be accomplished by testing in accordance with
ASTM F2487. appropriate safety precautions must be used when field testing any pipe material. Contact the
manufacturer for recommended leakage rates.

Material Properties
Material for pipe and fitting production shall be high-density pelyethylene cenforming with the minimum
requirements of cell classification 424420C for 4- through 10-inch {100 to 250 mm) diameters, and 435400C for
12- through &0-inch (300 to 1500 mm) diameters, as defined and described In the latest version of ASTM D3350,
except that carbon black content should not exceed 4%, The 12- through &0-inch (300 to 1500 mm) pipe matenal
shall comply with the notched constant ligament-stress (MCLS) test as specified in Sections 9.5 and 5.1 of
AASHTO M294 and ASTM F2306, respectively.

Installation
Installation shall be in accordance with ASTM D2321 and ADS recommended installation guidelines, with
the exception that minimum cover in trafficked areas for 4- through 48-inch (100 to 1200 mm) diameters
shall be one foot (0.3 m) and for 60-inch (1500 mm) diameter, the minimum cover shall be two feet (0.6 m)
in single run applications. Backfill for minimum cover situations shall consist of Class 1 (compacted), Class

2 [minimum 90% SP0) or Class 3 (minimum 95%) material. Maximum fill heights depend on embedment
material and compaction level; please refer to Technical MNate 2.0, Contact your local ADS representative
or visit our website adspipe.com for a copy of the latest installation guidelines.

Build America, Buy America (BABA)
ADS M-12WTIE pipe (per AASHTO), manufactured in accardance with AASHTO M252, AASHTO M294
or A5Th F2306, complies with the reguirements in the Build America, Buy &america (BABEA) Act,

Pipe Dimensions®

Pipe 1,0 4 B 2 m 12 15 8 4 an =8 47 48 BD
irme)  (100p 1500 (200 (250F (3000 (375)  (a50)p  (E00)  (F500 {9000 (1050) (12000 (1500
Pipe 0.0, 4.8 6.9 21 114 W45 18 22 28 36 42 45 54 67
in gmimi) Mz (175 (331} (290p (2E8) (457) (559 (M1)  d) 0ET) NN QTN (1703

*Chach mth sales raprasaratiog far dealab gy by regean * P pss OO i ko i goawkdind Mo ralirse e p igcoscs
onky, yalues stanad dar 13- throwgh §0Hnch are ¢ inch, Comcas s oales repreaen iative for ean w bies,
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Purpose of Calculation

The purpose of this calculation is to determine if the existing sedimentation ponds and clear
pools can sufficiently handle run-on/run-off during a minimum 25-yr, 24-hr storm event per
federal stormwater requirements Title 40 CFR Part 257.81 and the Georgia Environmental
Protection Division’s (EPD) Georgia CCR Rule (391-3-4-.10).

Summary of Conclusions
Based on our analysis, the detention pond system is adequate to collect and control the volume
of water resulting from a 24-hour 25-year storm, as required.

Spillway/Top | Freeboard
Normal Pool Maximum 25 of Dike to
Elevation year pool Elevation Spillway
(feet, elevation (feet, (feet,
Storage Pond Name NAVD 88) (feet, NAVD 88) NAVD 88) NAVD 88)
Clear Pool 697.00 701.44 703.50/706.00 | 2.06/4.56
Sedimentation Pond 697.00 701.44 703.50/706.00 | 2.06/4.56

Project Narrative

The Plant Bowen CCB Disposal Facility Cells 9 & 10 site is located in Bartow County and is
approximately 1.5 miles East of Euharlee, Georgia and 6 miles southwest of Cartersville,
Georgia. The plant is bordered on the north and east by the Etowah River and on the south and
west by farmland.

Cells 9 & 10 cover 34.71 acres and are not divided by any means. (See Image 1).

Cells 9 & 10 are comprised of a 31.67 acres storage cell, 2.12 acres sedimentation pond, 0.92
acres clear pool, berms, access roads and ditches. (See Image 2) Cells 9 & 10 include a
perimeter dike to control surface rainfall run-off. There is no stormwater run-on for these cells.
Run-off from this area is directed through interior perimeter ditches and through 4 — 42"
diameter HDPE pipes into a sedimentation pond that is connected to a clear pool via two 54”
diameter risers and two 36” diameter pipes. Stormwater from the clear pool is discharged
through a 54” diameter riser and 42” diameter pipe.

The sediment pond and clear pool have identical auxiliary spillways that are concrete
trapezoidal weirs. The auxiliary spillways are 24’ wide with 6:1 side slopes and sloped at 1% in
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the direction of flow with a 3:1 slope on the discharge channel at the downstream end.
Following pages will show the analysis for Cells 9 & 10.

Leachate is collected separately from stormwater run-off in a sump. From there leachate is
pumped to a 592,000 gallon leachate storage tank and then sent to the Low Volume Waste
Treatment System.

Methodology
The stormwater flows were calculated using the National Resources Conservation Service

method (also known as the Soil Conservation Service (SCS) method) using a 25-yr, 24-hr design
storm event.

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

The National Resources Conservation Service (NCRS) provided information on the soil
characteristics and hydrologic groups. The soil types found on the site are Etowah Loam and
Waynesboro Clay Loam. (See Images 3 & 4). It was determined that the hydrological group “B”
should be used to best reflect the characteristics of the soils on site.

Run-off curve number data was determined using Table 2.1.5-1 from the Georgia Stormwater
Management Manual. Run-off coefficient data was determined by utilizing Table 2.1.5-2 from
the Georgia Stormwater Management Manual and Manning’s n for Channels (Chow, 1959).

Appendix B from the TR-55 was used to determine the rain distribution for Plant Bowen is Type
II. (See Image 5)

NOAA Atlas 14 was used to determine the 24-hour precipitation for the design storm event of
25-yr for Plant Bowen is 6.07 in. (See Image 6)

Assumptions/Criteria
e Refer to Title 40 CFR Part 257.81 Hydrologic and hydraulic capacity requirements for the run-

on and run-off controls for CCR landfills.
e Other assumptions are listed on attached calculation sheets.
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Design Inputs/References
e AutoCad Civil 3D 2019, Autodesk, Inc.

e Hydraflow Hydrographs Extension for AutoCad Civil 3D 2019, Autodesk, Inc.
e Hydraflow Express Extension for AutoCad Civil 3D 2019, Autodesk, Inc.

e NOAA Atlas 14, Volume 9, Version 2 for Taylorsville, GA.

e Georgia SW Manual

e TR-55— Urban Hydrology for Small Watersheds, Appendix B, National Resources
Conservation Service, Conservation Engineering Division, 1986.

e Georgia Power Company — Plant Bowen — CCB Disposal Facility Design and Operation Plans
H15061 - H15097, H15296 - H15315 and H52258 - H52260.

e Cells 9810 As-built drawing from 2014 titled “13471-Plant Bowen-CCB Facility CELL9_10
2014.dwg”
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Hydralogic Soll Sroup—Bariow County. Geomgla

Hydrologic Soil Group

Hydrologle Soll Group— Summary by Map Uf_t_-n-m County, Geargla (AN E)

Mapunitsymbol |  Mepunineme | Rstng |  AcresinAOl | PercontofAOl |

Ul Urban land-LUdorthents 03
complax. 0 1o 10
PEICEM Blopes

WhEz2 Waynesboro clay loam. 2 B 254
10 & percan] slopes
moderately ercded

Whi2 Wiynasborg chay loam. & 8 28.8
b 10 percend Slopes.
moderately eroded

Tetals for Area of intarst 54.5

Description

Hydrologic soil groups are based on estimates of runoff potential Soils are
assigned to one of four groups according o the rale of water infiltration when the
soils are not protected by vegelation, are thoroughly wel, and receive precipitation
from long-duration storms.

The snils in the United States are assigned to four groups (A, B, C, and D) and
three dual classes (A/D, B/D, and C/D). The groups are defined as follows:

Group A. Soils having a high infillration rate (low runoff potential) when thoroughly
wel, Thase consist mainly of deep, well drained to excessively drained sands or
gravelly sands. These soils have a high rate of waler transmission.

Group B. Scils having a moderate infiltration rate when thoroughly wel. These
consist chiefly of moderately deep or deep, moderately well drained or well drained
50ils that have moderately fine texture o moderately coarse texture. These soils
have a moderate rate of water transmission

Group C. Soils having a slow infiltralion rate whan thoroughly wet, These consist
chiefly of soils having a layar fhat impedes the downward movement of waler or
soils of modenslely fine texture or ine texture, These soils have a slow ate of water
transmission

Group D. Soils having a very slow infitration rate (high runoff potential) when
thoroughly wet. These consist chiefly of clays that have a high shrink-swell
potential, scils that have a high water table, soils that have a claypan or clay layer
at or near the surface, and soils that are shallow over nearly imparvious material,
These soils have a very slow rate of water transmission

If & soil is assigned io a dual hydrologic group (A/D, BID, or CID), the first letter is
for drained areas and the second is for undrained areas. Only the soils that in thair
natural condition are in group D are assigned 1o dual classas.

0.5%

5] Halural Resources VVeD S0l Sureey
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Precipitation Frequency Data Server Page 1 of 4

HOAA Atlas 14, Voluma 8, Verslon 2
TAYLORSVILLE
Statlon |D: 09-8600
Locatlon nama: Taylorsville, Georgla, US*

L 34.0861°%, Longitude: -54.9828"
Elsvation:
Elevation [station metadata): 721 fit*
* source Googins Maos

POINT PRECIPITATION FREQUENCY ESTIMATES

‘Banja Faniza, Deboran Mailin, Sarcrs Paviovie, lahand Aoy, Micrasl 51 Leaen. G Trypaius, Doe
Urran, Mechasel Yekza, Gestiery Bonmn

HEWA_ Hationgl waatner Senvon. Steer Spving, Maryiand

EF tbular | BF graghical | Maps & aenals
PF tabular

PDS-based point precipitation frequancy estimates with 90% confidence intervals (in inches)’
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Body of Calculation
See detailed calculations and software output.
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Drainage Area = 34.71 AC (See Map 1)

Curve Number = 64 (See Attached Table 1)
31.47 AC @ CN 61 (Grass)
2.48 AC @ CN 85 (Gravel)
0.76 AC @ CN 98 (Impervious — Liner in Sediment Pond and Clear Pool)
((31.47%61)+(2.48*85)+(0.76*98))/34.88_= 63.52 = 64

Time of Concentration = 31.49 Min (See Attached TR55 Worksheet and Map 2)
Sheet Flow
Manning’s n-Value = 0.15 (Short Grass) (See Table 2)
Flow Length = 300 LF
Land Slope = (805.50-799.00)/300 = 0.0217 = 2.17%
Shallow Concentrated
Flow Length = 353 LF
Watercourse Slope = (799.00-744.54)/353 = 0.1543 = 15.43%
Surface is Unpaved
Channel Flow (See Channel Report 1)
Grass Lined 4’ Wide Ditch with 2:1 Side Slopes and 4’ Deep
Cross Sectional Area = 6.57 SF
Wetted Perimeter = 8.79 LF
Channel Slope = (744.54-704.46)/2773 = 0.0145= 1.45%
Manning’s n-Value = 0.030 (Vegetal Lining) (See Table 3)
Flow Length = 2773 LF
Channel Flow (See Channel Report 2)
4 — 42" Dia. HDPE Pipes @ 1.51%
Cross Section Area = 1.85 SF
Wetted Perimeter = 3.64 LF
Channel Slope = (704.46-702.92)/102 = 0.0151 = 1.51%
Manning’'s n-Value = 0.013 (HDPE Pipes) (See Table 4)
Flow Length = 102 LF

Time Interval = 3 Min
Tc*0.1333 =31.49*0.1333=4.20=5

Storm Distribution = Type |l
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Q25 = 65.64 CFS (See Hydrograph Report 1)

To Evaluate for Storage Capacity, Treat The Sediment Pond and Clear Pool As One Pond
Since They Are Interconnected.

Elevation Sed. Pond Area Clear Pool Area Total Area Volume
(FT) (SF) (SF) (SF) (CF)
695 0 9369 9369 0*
696 30,498 10,378 40,876 23,269*
697 32,804 11,426 44,230 65,807
698 35,149 12,514 47,663 111,738
699 37,533 13,640 51,173 161,141
700 39,956 14,806 54,762 214,093
701 42,419 16,012 58,431 270,674
702 44,921 17,256 62,177 330,962
703 47,462 18,540 66,002 395,036

703.5 48,748 19,197 67,945 428,518

Note: Stage storage is based on topographic information from 2020.
*Dead Storage

Spillways
¢ Principal Spillway consists of a 54” Dia. Riser with a 42” Dia. HDPE Pipe.
¢ Auxiliary Spillways in the Clear Pool and Sediment Pond consist of a concrete
trapezoidal weir that is 24’ wide with 6:1 side slopes and sloped at 1% in the direction
of flow with a 3:1 slope on the discharge channel at the downstream end.

High Water Elevation is 701.44 (See Pond Reports 1 & 2)
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Table 2.1.6-1 Runoil Curve Numbers'
Cower description Curvie numbers for
hydrologic soll groups
Cover fype and Average pEﬂ::arJrE_
hydrologie condifion Impervious aea A 8 C 1]
Cullivated land without conservation treatment T2 81 a3 =) |
wilh conservation ireabment 82 K| 78 B1
Pasture or range land; poor condiion -] 3 -] aa
good condition k) &1 T4 B0
Meadow: good cond®ion 30 58 T 78
Wood or forest land:  thin sland. poor cover 45 66 T B3
good cover 25 58 Ta 7
Open space [lawns, parks, golf courses, cemateries, II:I:.}:I
Poor candibion [grass cover =50%) 6B T8 .3 a9
Fair condiion (grass covar 50% ta T5%) 48 B9 T B4
G condition {gress cover = 758 3 Gi T4 a9
Impervious areas:
Paved parking iols_ roofs, driveways, elo.
{exchading right-of-way) 98 ga a8 a8
Streets and roads:
Peved; curbs and storm drains (excluding
tight-cf-way) h=1:] o8 08 g8
Paved, open ditchas (including right-af-way} B3 a4 B2 93
Gravel {inchuding right-of-way) Th B5 ga =
Dirt {inchrding right-of-way} 72 a2 By ga
Urban districts
Commercial and business 85% 28 o2 94 g5
Industrial T2% 1 BB B 83
Residential districts by average lot size:
118 acre or less {lown houses) 85% 7 B4 a0 az
114 aere 3% a1 fa B3 ar
143 mcra e 57 T2 B a6
112 acre 25% 54 70 B a5
1 acre 20% 51 548 e a4
2 acres 12% 45 65 T 82
Developing urban areas and
Mewly graded areas {pervious areas
only, no vegetation) FE) 86 9 o4
1 awveraga munoft conddion, and I, = .25
zhmnﬂmﬂﬂﬂmlmﬂmmmmdﬂnnmwmcm Ciner assumpbons &8 as
Tollows dmpesricus dress ara dreclly connecled Lo [he drainsgs 5 i arcas have @ CH ol %6 and pandoess
aness are torsidened equivalent to ppen space in good hydeologic condiion. INihe mpervious anss is nol orrected ha
SC5 malhod kras an adjnlment ko reduce the efiec.
¥ o shiown are equivetent io ihase of pastre. Composite CNs may be computed for olivr combinaliond of cpen spacs
cover Bpe

Table 1
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TR55 Tc Worksheet
Hysdraficw Hydrosgraphs Extemsion for AuipdescE Civll 304 2015 by Autoaesk, Inc. vi12
Hyd. No. 1
Cellz9&10
Description A B c Totals
Sheet Flow
Manning's n-value = 0.150 0.011 0.011
Flow length (ft) = 300.0 0.0 0.0
Two-year 24-hr precip. (in) = 3.79 0.00 0.00
Land slope (%) = 217 0.00 0.00
Travel Time (min} = 20.99 + 0.00 + 000 = 20499
Shallow Concentrated Flow
Flow length (ft) = 353.00 0.00 0.00
Watercourse slope (%) = 1543 0.00 0.00
Surface description = Unpaved Paved Paved
Average velocity (ft's) =534 0.00 0.00
Travel Time (min) = 0.93 + 000 + 000 = 093
Channel Flow
x sectional fiow area (2gft) = B.57 1.79 0.00
Wetted perimeter (ft) = 8.79 3.39 0.00
Channel slope (%) = 145 1.51 0.00
Manning's n-value = 0.030 0.013 0.015
Welocity (fi's) =4 02
9.18
0.00
Flow length (ft) {O}2773.0 102.0 0.0
Travel Time (min) = 939 + 019 + 0,00 = 958
Total Travel Timie, TS oommimssnmsssssssssssssssssssssssssssmses s 31.49 min

TR55 Worksheet
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Table 2.1.5-2 Roughness Coefligents (Manning's n) for Sheet Fiow'
Surface Descriptlon n
amooth surfaces {concreie, asphali
orevel of hare 50i)) 0011
Fallow (no residua) .05
Cultivated soiis
Fesidue eover < 209% 008
Residue cover » 2084 0ir
Grass
Short grass prairie 015
Dense grasses’ 0.24
Barmuda grass 041
Range {naturai) 013
Woods™
Light undersmush 0 40
Densa underbrush Q.80
:_Trru nvalugs arg @ composie of inforraton by Engman (1925
4 TEhides Speces such 35 weaping loveqrass, bluegrass, Buflalo grass. blug grama 0rass, and falive grass midures
When seleciing n consider cover bo 3 halghl of Blewl 0 1 & This iS ihe only pard of te pERL cover hal wil
oslruct sheet Tiow
Sourpe SCE TR:84 Second Ediien, June 1885

Table 2
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Channel Report

Cells 9 & 10 Ditch

Trapezoidal

Bottom Width (ft) = 4.00

Side Slopes (z:1) = 2.00, 2.00
Total Depth (ft) = 4.00
Invert Elev (ft) = 704 46
Slope (%) = 1.45
M-Value = 0.030
Calculations

Compute by: Known Q1
Known QI (cfs) = 3197

Hydrafiow Express Extension for Autodesk® AutoCADE Civll 3DE by Autodesk, Inc.

Highlighted
Depth (ft)

Q (cfs)

Area (sqft)
Velocity (ft/s)
Wetted Perim (ft)
Cnt Depth, Ye (ft)
Top Width {ft)
EGL (ft)

Thursday, Fed 11 2021

1.07
31.97
6.57
4.87
879
1.05
8.28
1.44

Elev (ft) Section Depth (ft)
709.00 4.4
708.00 \ / 354
TO7.00 \\ // 254
706.00 \ / 154

N\ ¥ /
705.00 \ / 0.4
704.00 048
703.00 -1.46

10 12 14 16 18 20

Channel Report 1
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Manning's n Values Page 30f 5
| 3. lineshed, with graval on botiom LR ooy 020 |
4, unfinished . OO 0.7 0.020
5. gunite, goed section 0.016 0018 | 0023
&. gunité.dwauy section 0.018 o022 0,025
7. on good excavated rock 0.017 o020 |
B. on iragular E-:na;EEE'E rock 0022 ﬂ.ﬂ:‘é?
d, Concrale battom float finish with sides of:
1. dresged stone |n mariar 0.5 o7 0.020
|2 random stong in mortar Tom7 D020 | 0.024
3. cement rubble masonry, plastersd 0.016 0020 | 0.024
4. cement rubble masonry ) 0.020 0025 | 0.080
5. diry rubble or riprap ) 0.020 0030 | 0035
&, Gravel battom with sides af: . o
1. formed concrele 0.0y 0,020 0025
2. random slone monar 0.020 0023 | 0.028
A dry rubhle or fiprap i 0023 | 0o0m 0.035
| 1. Brick = )
1. glazed 0011 | 0013 0.015
| 2. in cement maortar | o2 | oo Q018
| g Mascary B i
1. cemented rubble - 0.017 0025 | 0030
i 2. dry rubble 0.023 o3z | 0uDas
h. Dressed ashlarstone paving 0.013 0015 | Qv
| Asphalt o
1. smoath o 0013 | o013 -
I 2. rough o 006 | 0018 o
|- Vepgetal lining 0030 | 0500 |

Table 3
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Channel Report
Hydraflow Express Extension for Autodesk® AutoCAD® Civil 30@ by Autodesk, Inc Thursday. Feb 10 2022
Cells 9 & 10 Pipe
Circular Highlighted
Diameter (ft) = 350 Depth (ft) = 0.86
Q (cfs) = 16.41
Area (sqft) = 1.85
Invert Elev (ft) = 70292 Welocity (ft/s) = §.88
Slope (%) = 151 Wetted Perim (ft) = 364
N-Value = 0.013 Crit Depth, Yc (ft) =124
Top Width (ft) = 302
Calculations EGL (ft) =209
Compute by: Known Q
Known Q (cfs) = 16.41
Full Flow = 65.64
# Pipes = 4
Flow Per Pipe =
6564/4 = 16.41
Elev (ft) Section Depth (ft)
707.00 4.08
'.__.__..--"-"'-
706.00 -~ -H\\ 308
705.00 2.08
704.00 \ 1.08
\ ~ f
\ - /
703.00 e -‘/ 0.08
702.00 -0.92
701.00 -1.82
0 1 2 3 4 3 5]

Channel Report 2
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Manning's n Values Page 4 af 5
7. Concrate:
Culved, striaight and s of delris 0,010 0011 0013
Culvert with bends, connectiong, and some Ao 0.013 0044
dabis
Finishad 0.011 0.012 0.014 i
Sewer wilh manholas, inlet, etc., straight 0.013 0.015 0017
Unfinished, steal fom 0.012 0,013 0014
Urlinished, smoath wood form 0.012 0.014 0016
| Unfinished, mugh wood form Q.05 0.017 0,020
B. Woad: -
Stave 0.010 0012 0014
Leminated, treated 0.5 0.017 0.020
9. Clay:
Common drainage tile 0.011 0.013 0.07
Vitridigd sewer 0.011 T 0017
Vitrilied sawer with manholes, inlet, et 0.013 0,015 Q.7
Vitrilied Subdsain wilh open joint 0.014 0.016 0.018
|10, Brickwork:
Glazed 0011 0013 0.5
Lined with cemant morar 0.012 0.015 0.047
Sanitary sewers cosled with sewege slirme
with bernds and conneclions 0.2 0.013 0.016
Paved inver, sewar, smooih batiom | 0.016 o9 | o020
[ Rublble masonry. cermentad ] 0018 0025 | 0.080

Table 4
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Hydrograph Report
Hydraflow Hydrographs Extension for Autodesk® Chvll 308 2019 by Autodesk, Ing. vi2 Thursday, 02 /11 7 202
Hyd. No. 3
Pipe
Hydrograph type = SCS Runoff Peak discharge = 65.64 cfs
Storm frequency = 26 yrs Time to peak = 1217 hrs
Time interval = 5 min Hyd. volume = 300,595 cuft
Drainage area = 34710 ac Curve number = B4*
Basin Slope = 0.0 % Hydraulic length = (0ft
Tec method = TR55 Time of conc. (Tc) = 31.50 min
Total precip. = 6.07in Distribution = Typell
Storm duration = 24 hrs Shape factor = 484
" COmposite (ATRAICN) = [[31.470 X 51) £ (2.480 X £5) £ {0.760 ¥ 98] / 34.710
Pipe
@ (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
J
0.00 — 0.00
0 2 ] 8 10 12 14 18 20 22 24 286
Time [hrs)
= Hyd No. 3

Hydrograph Report 1
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Pond Report
Hydrafiow Hydrographs Extension for Autodesk® Civil 300 2018 by Autodesk, Inc. wi2 Monday, 0131/ 2022
Pond No. 1 - Cell 9810 Sed Pond/Clear Pool
Pond Data
Contours 4ser-defined contour areas. Conic method used for volume calculation. Begining Elevation = 335.00 #
Stage / Storage Table
Stage (ft) Elevation (ft} Contour area (sqft) Incr. Storage (cuft) Total storage {cuft)
0.00 &25.00 9382 0 0
1.00 G26.00 40,876 23,260 23,200
200 887.00 44 230 42,538 65,807
300 GRE.0D0 47 6563 45,831 111,738
400 S80.00 51,173 40,403 161,141
500 T00.00 54 762 52,852 214,093
6.00 701.00 53,431 56,581 270,674
T.00 TOZ00 82177 60,266 330,962
800 703.00 68,002 64,074 305,036
B.50 TO2.50 a7.845 33482 428,518
Culvert [ Orifice Structures Weir Structures
[A] [B] [C]  [PriRsr] [A] [B] [C] [0]
Rise {in} = 4200 0.00 0.00 0.00 Crest Len {ff) = 1413 0.00 0.00 0.00
Span (in} = 4200 0.00 0.00 0.00 Crest El. (ff) = 70140 0.00 0.00 0.00
No. Barrels =1 0 0 a Weir Coeff. = 333 333 333 33
Imvert EL (ft) = §7e.e0 0.00 0.00 0.00 Weir Type =1 — — —
Length (ft) = 200.00 0.00 0.00 0.00 Multi-Stage = Yes Mo Mo Mo
Slope (%) = 245 0.00 0.00 n'a
N-Value = .M3 013 013 n'a
Orifice Coeff. = 0.60 0.60 0.80 0.860 Exfil.fin/hr) = 0.000 (by Contour)
Multi-Stage = nfa N ] Mo TW Elev. [ft) = 0.00
Mote: CutvertCrifice: ouifiows are anahyzed under inlet (1) and oue? joc) conirol. Wsir isers checked fororfice condiSons (ic) and submergence (51
Stage (f) Stage / Discharge Elev )
10.00 705.00
—
8.00 ¥03.00
______,_.——-——'—'_
____.___,_._.——,_,_.——
g
.00 ¥01.00
4.00 6e0.00
2.00 8e7.00
0.00 0085.00
0.0 10.0 200 30.0 40.0 50.0 0.0 70.0 0.0 B0.0 100.0 110.0 120.0
. .
- Total O Dischange cfs)

Pond Report 1
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	Stamped 1
	DC-BN-735210-004
	The Plant Bowen CCB Disposal Facility Cells 1 & 2 site is located in Bartow County and is approximately 1.5 miles East of Euharlee, Georgia and 6 miles southwest of Cartersville, Georgia.  The plant is bordered on the north and east by the Etowah Rive...
	Cells 1 & 2 cover 34.88 acres and the two disposal cells are not divided by any means. (See Image 1).
	Cells 1 & 2 are comprised of a 31.12 acres storage cell, 2.53 acres sedimentation pond, 1.23 acres clear pool, berms, access roads and ditches. (See Image 2) Cells 1& 2 include a perimeter dike to control surface rainfall run-off.  There is no stormwa...
	The clear pool has an auxiliary spillway that is a grassed trapezoidal weir.  The auxiliary spillway is 8’ wide with 6:1 side slopes and sloped at 1% in the direction of flow with a 3:1 slope on the discharge channel at the downstream end. Following p...
	 Refer to Title 40 CFR Part 257.81 Hydrologic and hydraulic capacity requirements for the run-on and run-off controls for CCR landfills.
	 Other assumptions are listed on attached calculation sheets.
	 AutoCad Civil 3D 2019, Autodesk, Inc.
	 Hydraflow Hydrographs Extension for AutoCad Civil 3D 2019, Autodesk, Inc.
	 Hydraflow Express Extension for AutoCad Civil 3D 2019, Autodesk, Inc.
	 NOAA Atlas 14, Volume 9, Version 2 for Taylorsville, GA.
	 Georgia Stormwater Manual
	 TR-55 – Urban Hydrology for Small Watersheds, Appendix B, National Resources Conservation Service, Conservation Engineering Division, 1986.
	 Georgia Power Company – Plant Bowen – CCB Disposal Facility Design and Operation Plans H15061 - H15097, H15296 - H15315 and H52258 - H52260.
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	Stamped 2
	DC-BN-735210-003
	The Plant Bowen CCB Disposal Facility Cells 9 & 10 site is located in Bartow County and is approximately 1.5 miles East of Euharlee, Georgia and 6 miles southwest of Cartersville, Georgia.  The plant is bordered on the north and east by the Etowah Riv...
	Cells 9 & 10 cover 34.71 acres and are not divided by any means. (See Image 1).
	Cells 9 & 10 are comprised of a 31.67 acres storage cell, 2.12 acres sedimentation pond, 0.92 acres clear pool, berms, access roads and ditches. (See Image 2) Cells 9 & 10 include a perimeter dike to control surface rainfall run-off.  There is no stor...
	The sediment pond and clear pool have identical auxiliary spillways that are concrete trapezoidal weirs.  The auxiliary spillways are 24’ wide with 6:1 side slopes and sloped at 1% in the direction of flow with a 3:1 slope on the discharge channel at ...
	Leachate is collected separately from stormwater run-off in a sump.  From there leachate is pumped to a 592,000 gallon leachate storage tank and then sent to the Low Volume Waste Treatment System.
	 Refer to Title 40 CFR Part 257.81 Hydrologic and hydraulic capacity requirements for the run-on and run-off controls for CCR landfills.
	 Other assumptions are listed on attached calculation sheets.
	 AutoCad Civil 3D 2019, Autodesk, Inc.
	 Hydraflow Hydrographs Extension for AutoCad Civil 3D 2019, Autodesk, Inc.
	 Hydraflow Express Extension for AutoCad Civil 3D 2019, Autodesk, Inc.
	 NOAA Atlas 14, Volume 9, Version 2 for Taylorsville, GA.
	 Georgia SW Manual
	 TR-55 – Urban Hydrology for Small Watersheds, Appendix B, National Resources Conservation Service, Conservation Engineering Division, 1986.
	 Georgia Power Company – Plant Bowen – CCB Disposal Facility Design and Operation Plans H15061 - H15097, H15296 - H15315 and H52258 - H52260.
	 Cells 9&10 As-built drawing from 2014 titled “13471-Plant Bowen-CCB Facility CELL9_10 2014.dwg”



