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1.0 INTRODUCTION AND CERTIFICATION

1.1 SITE DESCRIPTION AND REGULATORY APPLICABILITY

The Choctaw Generation Limited Partnership, L.L.L.P. — Red Hills Operations (Red Hills) is located near
the City of Ackerman in Choctaw County, Mississippi. Red Hills is in north central Mississippi on a 170-
acre site. Red Hills is bounded on the south by Pensacola Road and is about % mile west of US Highway
9. Figure 1 shows the location of the site. Red Hills operates a single unit electrical generation facility
designed to generate electricity for dispatch to the Tennessee Valley Authority (TVA) electrical system.
The primary boiler fuel is lignite coal. As a result of combusting lignite coal, ash is created and must be
disposed or re-purposed. Red Hills owns and operates an existing Ash Management Unit (AMU) for the
placement and disposal of ash. The AMU is considered a Coal Combustion Residuals (CCR} Unit in
accordance with 40 CFR Part 257, Subpart D. The AMU is located in the northeastern portion of property
and consists of three (3) cells encompassing a total of approximately 90 acres of the Red Hills site.
Figure 2 shows an aerial view of the site, Figure 3 shows a diagram of the Run-On and Run-Off flow
directions, and Figure 4 shows a topographical diagram of the AMU.

The ash generated at the site has been approved by the Mississippi Department of Environmental Quality
{MDEQ) for beneficial use as a road construction stabilizer. The approval of the ash for beneficial use
has reduced the amount of ash stored in the AMU annually and will extend the life of the AMU. The
majerity of the ash generated is transported to the adjacent North American Coal — Red Hills Mine to be

used for road stabilization and construction.

This site is required to comply with the Coal Combustion Residue Rule (40 CFR Part 257, Subpart D). As
an existing CCR Unit, Red Hills must be in compliance with the following requirements:

O Design, construct, operate, and maintain a run-on control system to prevent flow onto the active
portion of the CCR Unit during the peak discharge from a 24-hour, 25-year storm as required by
§257.81(a)(1);

O Design, construct, operate, and maintain a run-off control system from the active portion of the
CCR Unit to collect and control at least the water volume resulting from a 24-hour, 25-year storm
as required by §257.81(a)(2);

O Handle run-off from the active portion of the CCR Unit in accordance with the surface water
requirements under §257.3-3 as required by §257.81(b) and NPDES Permit No. MS0054496; and

O Develop a Run-on and Run-cff Control System Plan that documents how the run-on and run-off
control systems have been designed and consfructed to meet applicable requirements of
§257.81.

1.2 PROFESSIONAL ENGINEER CERTIFICATION
After a review of the existing Run-On and Run-Off Control System, it is believed that the system has been
designed and constructed to meet the requirements of 40 CFR 257, Subpart D. The owner or operator of
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a CCR Unit must design, construct, operate, and maintain a storm water management system that
consists of sufficient run-on and run-off controls. The system should be effective in preventing flow onto
the active portion of the CCR Unit during peak discharge from a 24-hour, 25-year storm while collecting
and controlling run-off of at least the water volume resulting from a 24-hour, 25-year storm. In addition,
the system should be able to handle run-off from the CCR Unit in accordance with the surface water

requirements under §257.3-3.

| hereby certify that | am familiar with the provisions of the final rule to regulate the disposal of Coal
Combustion Residuals as solid waste under Subtitle D of the Resource Conservation and Recovery Act
(RCRA). | also attest that |, or an agent under my supervision, have reviewed the Run-on and Run-off
controls for the CCR Unit, the Run-on and Run-off control locations, and that the design of the system
appears to be adequate to comply with the CCR requirements.

Rh@%@ 1o/l /)L

Brian'S. Ketchum, P.E. Date/ /
Senior Engineer
Environmental Compliance & Safety, Inc.

State of Mjssiséippi

Registration No. 13372

(Sealy o7t
Bk
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2.0 STORMWATER MANAGEMENT SYSTEM

21 ACCESS CONTROLS

Perimeter fencing around the entire Red Hills site provides a physical enclosure of the AMU and limits
individual and vehicle access. All fences will be of a chain-link security type. Access to the site is
controlled through the main plant gate by the use of a slide-card access system or remotely operated by
the Control Room via camera system. The main gate {and all other gates) will be secured 24 hours a day
to allow only access by the plant personnel or other authorized personnel.

22 SYSTEM COMPONENTS

The AMU consists of three (3) cells which, if completely utilized, will bring the AMU to a final crowned
configuration. The cells will be filled to an interim grade of approximately 580 feet mean sea level (msl).
When all three (3) cells are filled to an elevation of approximately 580 ft msl, then additional fill will be
added to the entire footprint of the cells to bring final grades to approximately 640 ft msl, which is the
AMU closure final grade. The AMU uses the significant natural relief of the existing land to route storm
water along natural drainage pathways and graded runoff storm water collection system to a sump at a
low area near the AMU Basin.

The storm water management system consists of two (2) primary components: the AMU Basin and the
perimeter drainage system. The first component, the AMU Basin, provides containment of any storm
water that has the potential to come in contact with the ash once placed in the AMU. Leachate generated
from the AMU will also be discharged to the AMU Basin by way of a leachate sump. The second
component, the perimeter drainage system, consists of a ditch designed to capture all flow coming in
contact with the landfill surface, a center berm to provide containment and separation of run-on and run-
off, and an exterior ditch designed to intercept any flow that would flow onto the AMU footprint. This
configuration (interior ditch, berm, exterior ditch) was constructed in phases as a permanent structure
around the entire AMU and is currently being maintained. Facility diagrams showing the Run-On and
Run-Off flow directions and the AMU topography are included as Figure 3 and Figure 4, respectively.

2.2.1 Ash Management Unit Basin

The AMU Basin was constructed with a liner system consisting of high density polyethylene (HDPE)
flexible membrane and a geosynthetic clay liner having a hydraulic conductivity of at least 1x107 em/s.
The AMU Basin has been sized to handle storm water flow from the cells for a 25-year, 24-hour storm
event, and any leachate generated from the AMU. The AMU Basin included the construction of an outlet
structure at the northwest end of the AMU Basin, an inlet structure along the southern berm, and an inlet
structure at the eastern end of the AMU Basin. The AMU Basin inlet and outlet structures are designed to
provide adequate horizontal separation between the inlet and the discharge point. Top of berm elevation
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for the Basin is approximately 490 ft msl. The design maximum operating water level for the AMU Basin
is 487 ft msl.

The leachate collection sump and pump station is located south of the AMU Basin within or near the area
designated as Cell I. The leachate collection sump area was lined with a compacted clay liner and a
flexible membrane liner. The sump and pump station was designed to accommodate leachate generated
from the entire AMU (Cells I, II, and Ill). Leachate collection lines will transport leachate generated in the
cells to the leachate sump. Leachate stored in the sump is pumped to the AMU Basin. Currently, water
from the AMU can be pumped to the power plant for treatment and use as makeup water, or recycled for
ash hydration and dust control on the AMU.

2.2.2 Run-On Control Ditch System

Run-on controls consist of perimeter ditches that carry storm water drainage around the cells to the
natural low point of the main ditch on the west side and east side of the AMU. Grading was required to
develop appropriate ditch drainage profiles. The primary components of the storm water run-on
management system include an up-gradient and down-gradient perimeter diversion dike and swales
adjacent to access roadways, and culverts. The run-on control system minimizes and/or eliminates the
quantity of storm water coming into contact with the ash, and therefore, minimizes the quantity of storm
water that needs to be collected and conveyed to the AMU Basin. The primary components of the run-on
control system and their functions are described below:

Perimeter Diversion Dike

The main component of the run-on control system is the perimeter diversion dike. This dike was
installed both up-gradient and down-gradient of the fill area fo divert run-on generated from
outside the fill area to a discharge point down-gradient of the AMU Basin. Overfand flow is routed
fo the natural points of the main difch that surrounds the AMU. The dike was constructed using
on-site soils prior to initiating AMU filling operations. The dike is designed to convey the storm
water generated during the 25-year, 24-hour storm event.

Roadway Swales and Culverts

The AMU includes a central access roadway for incoming ash material. The access roads extend
through each of the celfs lo the active disposal area. The access roads were constructed on a
compacted base nine-inches above grade, and include storm water swales on each side of the
road.

2.2.3 Run-Off Controls

Run-off controls from the cells consist of interior ditches that carry storm water drainage within the limits
of ash fill area and flow into the AMU Basin. As with the run-on, these interior ditches are graded in
certain areas to achieve the desired drainage slope. The run-off control also features a perimeter ditch
with a high point located at the southwestern interface between Cell | and Cell Il to route the flow around
the east and west sides of the AMU. Storm water run-off that flows into an interior ditch along the
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western portion of Cell | is routed to a point at the southwestern comner of the AMU Basin, then flows
parallel to the southern berm of the Basin and discharges to the AMU Basin inlet structure near the
feachate sump. Run-off from Cell | to the east of the divide flows along the eastern side of Cell | and
around Cell Il and Cell Ill to an inlet structure at the eastem end of the AMU Basin. The primary
components of the storm water run-off management system are detailed below and include perimeter
storm water collection swales, side slope diversion swales, downchutes, and the AMU Basin:

Perimeter Storm Water Collection Swales

Perimeter storm water collection swales were created within each active cell by filling ash to the
edge of the perimeter diversion dikes. These swales collect run-off generated within the cell and
route the flow fo the AMU Basin. The swales are designed to convey water generated as a result
of the 25-year, 24-hour storm event.

Side Siope Diversion Swales

Temporary diversion swales are constructed on external slopes to collact and divert run-off to the
AMU Basin. Diversion swales are created, as the ash is placed, by constructing a bench with the
ash. . Ash placement continues upwards from the bench. Permanent diversion swales will be
constructed on the final cap of each cell to collect and divert the run-off to the AMU Basin.

Downchutes

Downchutes may be used to collect the run-off discharge from the diversion swales. Temporary
dowrnichutes may be consirucied of riprap, and final downchutes may be constructed of riprap and
underfain by a geotextile filfer fabric to prevent erosion of the underlying final cover. The
downchutes discharge to a slilling structure for energy dissipation. The stilling structure will then
discharge run-off to the perimeter swale and to the AMU Basin.

AMU Basin

The AMU Basin serves dual roles of psak flow attenuation and enhancement of storm water run-
off quality by sedimentation. The dimensions of the Basin are approximately 865 feef long by 310
feet wide by 18 feet deep. The AMU Basin is designed to handle run-off from the active cells of
the AMU. The size of the Basin is configured to contain the entire run-off for the 25-year, 24-hour
sform event with two (2) feet of siltation and one foot of freeboard.

The AMU Basin was constructed by damming off the north and south ends of the main drainage
valley on the west side of the AMU and performing some excavation of the Basin bottom area.
The Basin berms were constructed with the spoif from the Basin excavation. Inlets and outlets
are lined with riprap to dissipate energy. The Basin liner system was constructed meefing the
same specifications as the bottomn liner system of AMU Cell I. The primary Basin outlet consists
of a trash rack attached to a vertical pipe and an anti-vortex device. The vertical pipe is altached
fo a horizontal pipe, which is securely fixed to the Basin boftom and discharged through the Basin
wall at the western corner of the Basin. The secondary Basin outlet utilizes a weir spiltway which
also discharges af the west corner of the Basin.
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224 Liner and Leachate System

Leachate collecting in the sump from the AMU leachate collection system is pumped through a metering
station into the AMU Basin. The liner and leachate collection system consisted of an approved liner
system (varied for each cell} with a hydraulic conductivity of at least 1 x 107 cm/s. The liner systems
were consfructed in accordance with MDEQ approval. The surface of the liner was not left exposed for
an extended period of time to prevent drying and cracking. If desiccation cracking occurred, the surface
was wetted, mixed, and re-compacted.

Leachate collection piping was installed in trenches within a gravel envelope. Both the gravel around the
pipe and the pipe provide transport capacity of any leachate generated in the cell. The trenches drain by
gravity to the leachate collection sump. Cleanouts provide upstream access for future pipe cleaning if
required, and downstream access is at the leachate sump. A minimum 12-inch thick granutar leachate
drainage layer with a minimum hydraulic conductivity of 1 x 10 cm/s was placed over the liner system for
each cell. The leachate collection system in Cell | and Cell Il traverses the entire bottom surface of the
respective cells; however, approval of the Cell 1ll design limited the leachate collection system to roughly
25% of the cell bottom surface (approximately seven (7) acres) at the lowest elevation grade.

23 DESIGN CALCULATIONS

Surface water hydrologic and hydraulic calculations have been performed to establish design peak flows,
run-off volumes, channel capacities, minimum channel dimensions, and slopes required to pass the
design peak flows of a 25-year, 24-hour storm event. The design calculations were developed during the
solid waste permitting process. Malcolm Pimie (later acquired by Arcadis) prepared the calculations, and
a copy is attached in Appendix A. The facility layout and storm water diversion systems ensure that no
up gradient run-off will enter the landfill facility as run-on. Therefore, storm water considerations for the
landfill are dictated by direct precipitation falling on the facility. Run-on from areas outside the fill area are
diverted from coming in contact with ash, and run-off from the fill areas is captured and diverted to the
AMU Basin. Storm water run-on collected by the diversion dikes will be routed around areas where ash
has been placed to a discharge point down-gradient of the AMU Basin. Both the run-on {run-off from
outside the fill area) and run-off (from within the fill area) controls were designed to convey the flows
generated during a 25-year, 24-hour duration storm event in accordance with the CCR and Mississippi
Nonhazardous Waste Management Regulations. Storm water discharges from the site are permitted
under MDEQ Baseline Storm Water General Permit No. MSR001656, and the (potential) discharge of
storm water collected in the AMU Basin is permitted under NPDES Direct Discharge Permit No.
MS0053881. However, the AMU system is designed as a zero discharge system in compliance with
§257.3-3.
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3.0 AMENDMENTS AND INSPECTIONS

31 AMENDMENTS

The Run-on and Run-off Control System Plan may be amended at any time provided that the revised plan
is placed in the facility’s operating record as required by §257.105(g¥3). An amendment must be made
whenever there is a change in conditions that would substantially affect the written plan in effect. CCR
regulations do not specify a timeline for completing an amendment once the need for an amendment is
identified; however, the amended Plan must be placed in the site operating record “within a reasonable
amount of time”".

3.2 5-YEAR PLAN REVISION

At a minimum, a periodic Run-on and Run-off Control System Plan must be prepared every five (5) years.
The deadline for completion of any subsequent plan is five (5) years from the date when the previous plan
was completed. The Plan is considered complete once it is placed in the facility's operating record.

3.3 ROUTINE INSPECTIONS AND MONITORING

Weekly and annual inspections of the CCR landfill are required under §257.84. In addition, monthly
storm water inspections are required by MDEQ Baseline Operating Permit No. MSR001656. These
inspections include the run-on and run-off control features of the facility. During these routine
inspections, qualified personnel must look to identify signs of distress or malfunction of the run-on and
run-off control features (i.e., erosion, debris accumulation, liner damage, AMU basin fluid level). If a
deficiency is observed, the owner or operator must remedy the deficiency in accordance with §257.97.
The Run-on and Run-off control features are inspected weekly and annually as part of the facility's CCR
Landfill Weekly Inspection Checklist (see Appendix B) in accordance with §257.84. In addition, the facility
conducts monthly storm water inspections in accordance with MDEQ Baseline Operating Permit No.
MSR001656. In the event of a discharge from the AMU Basin, sampling requirements specified in
NPDES Permit No. MS0054496 will be implemented.
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4.0 RECORDKEEPING AND NOTIFICATIONS

4.1 RECORDKEEPING

The Run-On and Run-Off Control System Plan must comply with the recordkeeping, notification, and
website requirements described in 40 CFR 257, Subpart D. Copies of records are kept on site. Unless
specified otherwise, records must be retained for at least five (5) years from the date of occurrence,
measurement, maintenance, corrective action, report, record, or study as required by §257.105(b).

In accordance with the requirements of §257.105(g)(3}, the Run-On and Run-Off Control System Plan
(§257.81(c}), CCR inspections and storm water inspections must be placed in the site operating record as
they become available.

4.2 NOTIFICATIONS

The facility must comply with the notification requirements specified in §257.106{g)(3), which states the
owner or operator of a CCR Unit must notify the State Director andfor appropriate Tribal authority of the
availability of the initial and subsequent periodic Run-On and Run-Off Control System Plan.

With regards to the CCR Unit on site, Red Hills is required to notify the MDEQ of availability of the
aforementioned initial and subsequent periodic Run-On and Run-Off Control System Plan when this
information has been placed in the site’s operating record and on their publicly accessible internet site.
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FIGURE 1
SITE LOCATION MAP
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FIGURE 2
AERIAL SITE MAP
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FIGURE 3
RUN-ON AND RUN-OFF FLOW DIAGRAM
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FIGURE 4
AMU TOPOGRAPHICAL DIAGRAM
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Design of Perimeter Diversion Dike
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Assumptions

Choctow Generation Facility - Ash Disposal Site - 10year Grading Plan - Design of Dikes
Subsidiary of Red Hills Generation Facility

Job No. 0874087110

Date Calc  5-Aug-97

PROBLEM STATEMENT:

Design temparary and pemmmanent diversion swales and dikes for the final 10-year grading plan to
accommodate the 25-year, 24-hour storm event,

ASSUMPTIONS:
Assumptions include:
1. Following “Planning & Design Manual for the Contral of Erosion, Sediment & Stormwater

by Mississippi Department of Environmental Quality, Misslssippi SCS & USSCS, for:
4. Sediment Basin (temporary practices)
b. Diversion (permanent practicas)
¢. Diversion (tamporary practices)

2 Thedivafsiondikamsdesignedfarmemm-asamndﬁonwhbhismwllisclmdand
Cell il is baing constiucted (initial conditian), Thefoﬂovvingdmwilbeoonswdedacmrding
to this worst-case design.

3. Diversions will be designed ta be stable under the as-buit, bare soil conditian,
according to thae velocities set forth in the P & D Manual: 4 fps for clay, 3 fps for silt, and
2.5 fps for sandy soils,

4. All sediment and erosion cortrol faatures are designed for the 25-year, 24-hour storm event.

5. CN based an Soil Group D (assuming sitty clay), for runon, agricultural lands, woods, good
condition: was assumed for a CN = 77. For final candition runaff, grass fair condilion was
assumed, for a CN of 73. See Table 6-6B of Mississippi Emsion and Sediment Control Manual,

& Manrﬁnghnfasheetﬂmisbasedonmodsaufaeedes:ﬁgﬂm.uﬁhdmseund«hmh (0.8), for
funcn, and for runoff (closed cefls), n = 0,15 short grass,

7. Dasiqnofaﬂmhsisbuedmhmposedsequmﬁalﬁﬂhgphm(aﬁached}.
8 Drainage ameas were determined using the Planix planimeter.

8. Stability calculations based on "Open-Channel Hydraulics” by Ven Te Chow, Section 7-20.
Tha process for designing for stability is the following:

1. Assume value of n and determine VR from Figure 7-14.

2, Select permissible velocity from SCS or Table 7-6.

3, Compute VR using Manning's Formuta:

VR = (1.49'R¥ 5%/

4. Check the computed VR against the VR in the n-VR curve. Continue untit equal or within
appiesdmately 3% ermor.

5. Compute the water area by A = QN/,

8. Debamhewﬁammﬁons.uﬁnuheﬂﬂAhﬂmlwhted,mmMngmnﬁgwﬁhns
of various channels withthe R & A, TheR&AMllgiveyouhebottomMandupeded
depth for various side slopes. Pick one that is reasonabis.

10. Perform capacity calcuiations. mmﬂwdmpumsveloeiymdhmaﬂydeepen

1. AssumadephyandeomputaamAandhydmuicmdiusR(gmicfumuhl.

2 Compute velocity V by V = Q/A, and VR by VR = "R,

3 memisVRandn-VRm(higherWMama),mdn.

4. Using this n and Manning's formula, compute V,

5. Compare this V with the Vin Step 2. Continue untii equal or within 3% erar. Note that
hhvalueshuhhaeqmlhwhs:ﬁanﬂumumdvabc&yhhstabﬂﬂyalwﬂﬁms.
Hnm,mmgohackbsﬂbﬂnyandmangembonmorﬁdesbpes(orbaw.andoominue

11. Add the proper freeboard. In Mississippi, add 0.3 £,

REFERENCES:
1. “Planning & Design Manual for the Cantro! of Erosion, Sediment & Stormwater”

by Misskssippi Department of Environmental Quality, Mississippi SCS & USSCS.
2. "Cpen-Channel Hydraulics™ by Ven Te Chow, Section 7-20.
3. “Urban Hydrology for Small Watersheds® by the USDA, SCS, Technical Release 55 (TR-55),

fusers\peridns\crss\drainage\Swie25yr.ds Page 1
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summary

Summary of Design Criteria for Diversion Dikes

calculated Actual Recommended
Swale Name Base Slope Side slope Depth (f)' Flow (cfs) Velocity (fps)® Velocity (fps)®
D-1 0.003 4.0 2.9 162.54 3.0 4.0
D-2 0.003 4.0 4.1 403.77 43 8.0 (reinforced)
D-3 0.010 4.0 1.8 15.32 16 4.0

'Includes 0.3 foot freeboard.
2Actual calculated velocity based on the actual flow and configuration determined in Stability.

*Maximum velocity recommended by the Mississippi Stormwater Design Manual, or by stabilizing
material, such as Enkamat. Based on stability analysis. if above 4 fps, then reinforcement is
necessary to obtain capacity velocities.
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Te
"10-Year Grading Plan - Design of Dikes
Red Hills Ganeration Facility - Ash Disposal Site
Jab Na. 0874097110
Caleylations by:  Gini Perking
Data Cales: S-Aug-97
Date Checked:
Checked by:
TIME OF CONCENTRATION CALCUL
’ﬁm 1D:
Sheet Flow: ( ty) D-1 D2 D-3
1. Surface description (Table 5-68) Woods Woods ___ |Woods
2. Manning's roughness coef., n {Table &-1) 0.8 0.8 0.8
3. Flow length, L (L<=300) 250 300]" 250
4. 2-yr, 24-hr rminfall, P2 {table 6-3 of Miss, £58) 4.2 42 4.2
5. Land siope, $ (/) {Grading Plan) 0.12] 0.2 0.04
6. t,=Eqn 3.1 in notes {Hours) 0,5528724| 0.5214713] 0.8579726
7. Total Ty 0.55 0.52 0.86
Segment ID:
Shallow Concentrated Flaw, %,; (overtand toa) D-1 0-2 iD-3
1. Surface description, paved/unpaved Waoods Woads |Woods
3. Flow length, L (L>3007) o 0 0
4. Average Velccily (figure 3-1) 5.5 55 1
5. Land siope, § {ft/ft) (Grading Plan) 0.12 0.114 0
6. Ty = Eqn 3.2in notes of 0 0
7. Total Ty 0.00] 0.00 0.00
1D:
Open Channel Flow: { .} D-1 B-2 D-3
1, Cross-Section Area, A (sf) N/A N/A NA
2. Woetted Perimetar, Pw (1) N/A NIA N/A
3. Hydmufic Radius (A/Pw) NIA 'NIA N/A
4. Manning's roughness coef., i (Fluids Book) N/A N/A NJA
5. Flow length, L (L>300" 1850 2130 1450
§. Average Velocity, V (ft's) (Figure 3-1, using slope 3.1 27 4
7. Land siope, § (f/R) (Grading Plan) 0.0384 0.028 0.062
8. toe = Eqn 3.3 in notes 0.14785] 0.21914| 010089
9. Yotal T, 0.15 0.22 0.10
Total time, Te = Sum afl ty, tye, toe  (hours) . i 0.70| 0.74 0.6
KEY: RUN-ON
D-1 Cell | Inner Diversicn Dike - Temporary - upper partion
b2 Cell | Inner Diversion Dike - Temporary - kwer portion
b-3 Cell | Perimetar Divarsion Dike - Permanent
fusers\perkina\cras\drainage\Swie25yr.xds Page 3
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—.10-Year Grading Plan - Swale Watershed flow's

%ed Hills Generation Facility - Ash Disposal Site

Jb No. 2899001300
Calculations Gini Perkins
Date Cales:  5-Aug-97
Date Checked:

Checked by:

1. Data:
Drainage area, A,
Runoff Curve No., CN
Te
Rainfall Distribution type:
Pond/Swamp area distribution;

. Rainfall Frequency Event (yr):
. 24-hour rainfall, P

. Initial Abstraction, .
/P ‘
. Unit Peak Discharge, q,

. Runoff, Pe
. Pond/Swamp Adjusmt Factor:

Peak Discharge, Q,=q,A,PeF

PN O AwpN

Total Flow:

Qp

GRAPHICAL PEAK DISCHARGE CALCULATIONS

mi?

{Tabie 6-6B)

(T worksheet)

(Figure 6-4)

(From Sequential Filling Plan)

Year (Table 6-3)
Inches (Table 8-3)
Inches (Use CN on Table 6-7)

csmiin (Use T, I/P, & rainfall distrib. with Figure 6-3)
inches (Figure 6-5)

Table §-2

cfs

Segment ID L
D-1 D-2 D-3
0.08209 | 0.129 |0.009407
77 77 77
0.70 0.74 0.96
I It I
0% 0% 0%
25 25 25
7 7 7
0.597 0.597 0.597
0.09 0.09 0.08
450 425 370
4.4 4.4 4.4
1 1 1
162.541 241.23 15.32
403.77
Page 4
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Stability

Choctow Generation Facility - Ask Disposal Site - 10Year Grading Plan
Subsidiary of Red Hills Generation Facility

Job No. 0874097110

Date Cale  5-Aug-97

V, = permissible velocity based on Miss. SC$ 4 fps, low resistance
S = Slope of swale = 0.003 fURt (Assumed value)

Swale Number: D-1
Trial No. [Mannings n VRrge R (VRrane/Vs) VReomoued Delta VR

i 0.03 225  0.5625 1.04 -116%

2|  0.04 0.70 0.175 0.11 -527%

3 0032 170, 043 061 -177%

4 00255 567 142 5.72” 1% v
H,O Area 40.63 v/ st

Wetted Perimeter (F) = 28.67 fi

Using the charts in Appendix B of Chow's "Open Channel Hydraulics”, the best configuration for
this swale with this flow is 4:1 trapezoidal. This yields in a swale 10 feet wide, 2.15 fest depth and
side slopes of 4:1. This configuration is used for capacity calcutations (velacity).

Bottom Width: o
Side Slopes: 4:

v

V; = permissible velocity using Enkamat = 8 fps, as reinforcement

S=Slopeof swale=  -0.003 ft/fi (Assumed vaiue)

Swale Number: D-2

Trial No. |Mannings n VRrape R (VRpgne/Vs) VReomuuted Delta VR
0.03 225 028125  0.33 -585%
0.04 0.70 0.0875 0.04 -1889%
0032  1.70 0.21 0.19 -781%
0.02  20.00 2.50 18,79 6%
o’

20.19 ft

o

H,0 Area 50.47
Wetted Perimeter (P) =

Using the charts in Appendix B of Chow’s "Open Channel Hydraulics®, the best configuration for
this swale with this flow is 1:1 trl’angular. However, since we will be constructing the swale with
trapezoidal shape, 10 feet wide, and 4:1 side slopes, the slope will be stable enough using Enka-
reinforcement. This configuration is used for capacity calculations {velocity).

Bottom Width:
Side Slopes:

Page 5

APPENDIX A

PAGE 109

000066



Stability

V, = permissible velocity based on Miss. $CS 4 fps, low resistance

S = Slope of swale = 0.01 ffft (Assumed value)

Swale Number: D-3

Trial No. |Mannings n VRyme R (VRrape/Vy) VReompuea Deita VR
1 0.03 225 0.5625 1.90 -18%
2 0.04 0.70 0.175 0.20 -243%
3] 0.032 1.70 0.43 1.12 -52%
4] 0.028 2,75 0.69 2.85 4%

H,Q Area 3.83 sf
Wetted Perimeter PY= S.57 ft

Using the charts in Appendix B of Chow's "Open Channel Hydraulics”, the best configuration for

this swale with this flow is 1.0:1 triangular. However, since we will be constructing the swale with | .
trapezoidal shape, 2 feet wide, and 4:1 side stopes, the slope will be stable enough using Enka-
reinforcement. This configuration is used for capacity calculations (velocity),

Bottom Width: 21 /
Side Slopes: 41
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Fic. B-6. Hydraulie elements of trapezoidal channels with 4:1 side slopes,

: llll T i LR ] LA AN} 'II'IIIIIII u ) T 1 T FTF LILE L} ||||I||
c E
— 5 i
o 4
E - i
IE
? 3 /;Z; ‘PH' 00
= 2F = A o
N : AT |
L -1 - v Va4V
N - TS e A
F [ 88y 4ER S
2 5 £ ‘]M‘:* 4/‘ g% J.-J' Cog
- 'é 9E UI}"'L !‘_4 /5":/ "7 b 90100?‘?--
=4 L N
3 P oA ek
0.¢f— TP o S = w‘i":m §
0.3 2L v . x 2L i
- = o . 7375
04E> /// = j :, //; : .I‘!I.'lq.°
o‘l -/ // / //// |l'.ll”
ovE' L7 / f: .‘l
3 /// /1:"/ 120 o
o2y £ i'0g
2 3 4 5 678910 13 a2 Q3
Area, A, 112
Fiq. B-5. Eydraulic element; of trapezoidal channels with 2:1 side alopes,
owaLs -l
5E ‘Il T T PI L |'I" T 'l ¥ -'l IIIIII T T /V
; .
300
- — i i
SE 3 "I[-'q::a ‘,V/é
3 »
E 3 ) & 300 Z%
= E y =2 L i
E s B2 1 LY. 4
1.5 “ &
LI i
- - F - 7/; ! y.l T
n:: 1he - 4’,///‘///‘// : .'IJ“;.Q.. . ......ﬁf % s :
e =4 |
i BER AT 7t
= 5 -1 : s
a8 = 0.8 / 1 ¥ €0 . :
C ol
°.4E / /‘97 ; // 5 ﬁﬁ. 1 W '1;
5 e / 2 T A / ol .
-y 3 1 &&\
29%%7 A o 5
oz;/ ///f/f/ 4 i A
.2pw 4 % [(d+¥g
otk Z,/ /,— - ¢
/ ‘||I'9 |IM15
H‘r;il ¢ AR FET 'ETE YT "[ll‘h‘ 4+ i
R S 0 o015 02 03 [ b l

APPENDIX A

PAGE 111

000068



¥ED

Hydraulic radius, R, it
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Capacity

Choctow Generation Facility - Ash Disposal Site - 10 Year Grading Plan
Subsidiary of Red Hills Generation Facility

Job No. 0874097110

Date Calc 5-Aug-97

Width: 10 ft
Swale Number; D-1 Mannings
Trial No. ly (f) Area (sf) R Vige VR N Viyawinge DeltaV

1 26 53.04. 1.687015 © 3.06 = 5.7 0.038  3.04 - 1%~
This results in a Swale with 4:1sidesiopes &depth 2.9 fiata velocity
of 3.0 fps, aflow of 16254 cfs.

v

Width:; 10 ft
Swale Number: D-2 Mannings
Trial No. |y () Area (sf) R Vi VR N Viamiogs . Delta V

1 38 95.76¥ 2.316647 - 422- 077 0.033  4.33- 3%
“This results in a Swale with 4 1Side slopes & depth 4.1 ft at a velocity
of 4.33  fps, a flow of 403.77 cfs.
Width: 2ft
Swale Number: D-3 Mannings
Trial No. {y (ft) Area(sf) R Vel VR n Vimamings  Delta V-

11 1.3 '9.35° 0.735845 164 120  0.0767  1.58 3%
This resuits in a Swale with 4 :1sideslopes &depth 1.6 - ft at a velocity
of 1.88 fps, a flow of 15.32 _fs.
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Area

Summary of Drainage Areas (from Planimeter)
Red Hills Generation Facility - Ash Disposal Site
Job No. 0874097110

Date Calcs: $5-Aug-97

Drainage Area Average Area

location Ay (M)  An (acres)
D-1 0.08209 52.5376
D-2 0.129 82.56
D-3 0.009407 6.020872
APPENDIX A
PAGE 116
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VeryLowVegetalRetardance

Curve for Very Low Vegetal Retardance for Grass-iined Channels (E) for Stability

VR Manning's n
15 0.0235
20 0,023
10 0.024

8 0.025
5.67 0.0255
433 0.026

3 0.027
2.75 0.028

2.5 0.029
2.25 0.03
2.18 0.031
1.7 0,032
1.3 0.034
1.1 0.035
1 0.038
0.9 0.037
0.84 0.039
0.7 0.04
0.58 0.0425
0.55 0.045
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Section 2
Hydrograph and Peak Flows
for Final Grade
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areas

Job Title: Red Hills Generation Facility - Ash Disposal Site - 10-Year Grading Plan
Job No. 0874097110
Calculations by: Gini Perkins
Date Calcs: 74097110

Date Checked;__1\R\A?
Checked by:;

Drainage Area

0.021454
0.0186
0.007584
0.005428
0.00281
0.004633
0.003514
0.002018
0.00444
0.003254
0.002283
0.002231
0.003529
0.004589
0.006894
0.016153
0.01284
0.004973
0.002663
0.003521

MDD PIUVOZZrFTéte"TO 000 OTH

1495236
12.96319
5.285511
3.782008
1.888171
3.229173
2.449005
1.405338
3.094839
2.2688171
1.581336

1.55517
2459338
3.198173

4.80501
10.56069
8.948685
3.465855
1.885737
2454172

ACRES
Area Miles Sgr inches sqr (planimeter)

13.73036
1190376
4853545
3.472018
1.798135
2.965265
2.248857
1.290483

234191
2.082802
1.481282
1.428071
2.258345
2.936798
4.412314
9.697601
8.217341
3,182¢03
1.704074
2.253801
84.74006

fAusers\perkins\crss\drainage\Hydro-10.x!s

Page 1

Trial 1

14.98853
12.88053
5.301011
3.704507
1.922004
3.224008
2.433505
1.410503
3.084506
2.308505
1.581003
1.550003
2.464505
3.146506

4.78851
10.50902
8.897018
3.422551
2085204
2.480005

14.92653
13.08203

5.23901
3.797508
1.853004
3.255007
2.418005
1.385003
3.084508
2.294005
1.612003
1.550003
2.480005
3.208506

4.83601
10.57102
8.959018
3.487507
1.674003
2.433505

000078

Planed Area in Inches squared:

Trial 2 Trial 3

14.94203
12.92703
5.316511
3.844008
1.988504
3.208506
2.495505
1.410503
3.115506
2.201004
1.581003
1.565503
2.433505
3.239506

4,78951
10.60202
8.990018
3.487507
1.798004
2449005

Average

14.952386
12.96319
5.285511
3.782008
1.958171
3220173
2.449005
1.405336
3.004839
2.268171
1.591336

1.55517
2.459338
3,188173

4.80501
10.56069
8.048685
3.465855
1.855737
2.454172
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Chapter 6 - HYDROLOGY

For sheet flow of less than 300 feet, use Manning's kinematic
solution to compute Ty:

T, = 3007 {nL)0-8 (Eq.8)
(PZ)U.S s0-4
wherea
Tt = travel time (hr),
n = Manning's roughness coefficient (table 6-1),
L = flow length (ft),
P2 = 2-year, 24-hour rainfall (in), and
5 = slope of hydraulic grade line (land siope, ft/ft).

This simplified form of the Manning's kinematic solution is
based on the following: (1) shallow steady uniform flow,
(2) constant intensity of rainfall excess (that part of a
rain available for runoff), (3) rainfall duration of 24
hours, and (4) minor effect of infiltration on travel time.
Rainfall depth can be obtained from table 6-3,

Table 6-1. Roughness coefficients (Manning's n) for sheet flow.

Surface description nl

Smooth surfaces (concrete, asphalt, gravel, or
bare S01T) & i s i et e e e e e e e et e 0.011

Fallow (no residue) . .. ... ..... « e s 0.05

Cultivated soils:

Residue cover ¢ 20% . ... .. ... © e e e 0.06

Residue cover > 20% ... ... .. e s s e s s Q.17
Grass:

Short grass prairie . . . . . . . « s W oeGE. 0.15

Dense grasses? . , . . . .. . . A 0.24

Bermudagrass . . . . . . . SEERCESEE 2 = 0.41
Range (natural) ... ... © e s e s s ewaa. 0.13
woods: 3

Light underbrush . . . . . o % = s e = s u 0.40

Dense underbrush . . . . . . . . v . . . .. N 0.80

1The n values are a composite of information compiled by

Engman.

Includes species such as weeping lovegrass, bluegrass,

buffalo grass, blue grama grass, and native grass mixtures.

When seiecting n, consider cover to a height of about 0.1 ft.
This is the only part of the plant cover that will obstruct
sheat flow. APPENDIX A
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_Chapter 6 - HYDROLOGY
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Chapter § - HYDROLOGY
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Chapter 6 - HYDROLOGY
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Chapter & - HYDROLOGY
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Chapter 6 - HYDROLOGY

recipitation for 24-hour period expressed in inches).

Rainfall frequency values

(estimated p

Table §-3.

Storm Frequency

10 yr.

r.

5

------

2 yr.

1 yr.

Countg

ADAMS

JEFF DAVIS
JONES
LAUDERDALE
LAWRENCE
LEAKE

CHICKASAW
LEE

ALCORN
AMITE
ATTALA
BENTON
BOLIVAR
CALHOUN
CARROLL
CHOCTAW
CLAIBORNE
CLARKE
CLAY
COAHOMA
COPIAH
COVINGTON
DESQTO
FORREST
FRANKLIN
GEORGE
GREENE
GRENADA
HANCOCK
HARRISON
HINDS
HOLMES
HUMPHREYS
[SSAQUENA
ITAWAMBA
JACKSON
JASPER
JEFFERSON
KEMPER
LAFAYETTE
LAMAR
LEFLORE
LINCOLN
LOWNDES



Chapter 6 - HYDROLOGY

Table 6-68. Runoff curve numbers for other agricultural lands 1/.

Cover description

hydrotogic soil group—

Curve numbars for

Hydrologic
Cover type condition A B C D
Pasture, grassiand, or range—continuous Paor 68 T8 86 89
{orage for grazing.2 Fair 49 69 79 84
Goad 39 61 T4 80
Meadow—continuous grass, protactad from
grazing and generaily mowed for hay. —_ aa se Al 78
Brush—brush-weed-grass mixture with brush Poor 48 67 77 83
the maijor elerhent? Fair 35 26 70 77
Googd 304 43 65 73
Woods-grass combinatich {orchard Poor 57 3 82 88
or tree farm).s Fair 43 85 76 82
Good 32 58 72 79
Woods® Poor 45 §6 7 a3
Fair 36 60 73 74
Good am 55 70 77
Farmsteads—buildings, lanes, driveways,
and surraunding lots. — 53 74 az 85
tAvarage runoff condition.
1Poor: < 50% ground cover ar heavily grazed with no muich,
Fair: 50% 10 75% ground sover and nct heavily grazea,
Gooc: > 75% ground cover and lightly or only occasionalty
grazed.
3Poor: < 50% ground caver,
Fair 50 1 759% ground cover,
Good: >75% ground cover,
4Actual curve number 15 less than 30; use CN = 30 for runot
camputations.
3CN's shown were compyted for areas with S0% woods and 50%
grass {pasture} cover. Other combinaiions of canditions may be
computed from the CN's for woods and pasture.
Poor: Forast. litter, small rees, and brush have been destrayed
By heavy grazing or reguiar burnmng.
Fay: Woods are grazed but not burned, and some forest liner
covars the soi.
Goog: Wooas ara protected from grazing, and litter and drugh
adequately cover the soil.,
APPENDIX A
PAGE 142
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Chapter 6§ - HYDROLOGY

Table 6-6C. Runoff curve numbers for urban areas 1f.

Curve numbers for
Caver gescriotion nyarologic soil groun

Average percent

Cover type and hydrolegic condition ‘mpervious areas A B c B
Fully develooed urban areas
¢vegetat/on estao!fsned}
Open space {lawas. parks, goif
courses, cemeteries, ate. ) :
pogr congition (grass caver € 30%) .« o« - o ¢ g 79 86 &9
Fair condition (grass cover 50% ta 75%) . - - 49 63 79 84
Good condition (grass caver » 75%) .« o o = ¢ 39 61 74 80
Impervious areas:
paved parking 10tS. rogofs, driveways, etc.
{excluding right-of-way) « « o ¢« v - . gg 98 98 98
serests and roads:
Payed: curbs and starm sewers (excluding
rignt-of-uay) N TR g8 98 98 98
paved; gpen ditches {including right-of-way) . g3 89 92 a3
Gravel (including righ:-of-uay} PO 76 B85 B9 91
ptrt (including riqnt-of—uay) M 72 82 87 89
Western desart urpan areas:
Natural desert landscaping (pervieus areas
Y N FE LTI PR . o i g1 77 85 188
Artiticial desert landscaping (1mperv1ous'
weed barrier. desert shrub with 1- to 2-
inch sand or gravel mulch and basin berders - g5 96 96 96
Urban districts:
Commercial and pusiness . .« - -« - ° W e+ B85 g9 92 94 35
Industrial « o o ¢ v v o2 2t AT e -w T2 g1 &8 91 93
Residential districts by average Yot size:
1/8 acre or less (town houses) = « ¢ ¢ ¢ " §5 77 a5 90 92
VA acre « o« - e n e e mr et R - g1 73 83 a7
R I R B R | 57 72 @81 86
1/2 8CT8 o « o a4 o = s oottt e ... 25 54 70 &0 45
Lagre « o« o p e v ommmr ... - 20 51 68 79 84
3 BCrES . . a e m s e m s rn el 12 4 65 717 @&
Developing urban areas
Newly graded areas {pervious areas only,
no vegetation}® . o« . - s e st 00 o w owis 77 8§ 91 9

[dle lands {CN's are detsrmined using cover
types similar to those in taple 6-6A and 88

laverage runoff condition, and I = 0.2s.

The average percent impervious area shown was used to develop the
composite
CNts. Other assumptions are as foligws: Impervious areas aﬂe direct?y
coanected to the drainage system, fmperviodus areas have a CN of 98, and
2:::::?:nareéz :r: cani;dered equivalent to open space in good hydroelogic
: . ¢ far other combinations of conditions may b e
aare 622 ar A § may be computed usiag

3eN's shown are equivalent to thos i
e of pasture. Composite CN's ma ¢
‘far ather combinations of open space cover type. ) 5 S
Composite CN's far natur;l desert landscaping shouid be computed using figures
i;gaugus-3TE§s;§r:2 t:ealmpeE;1ous area parcentage {CN = 98) and the pervisus
. ous area CN's are assumed & ivalen i
sgydrulcg1c Rarhiy qu t to desert shrudb in poor
gmposite CN's to use for the design of temporacy measures durin i
] g grading and
construction chould he computed using figure 6-2 or 6-3, based on the degrae of

development (impérvious area perceatage and the CN's for &
pervigus areas. ge) ¢ the newly graded

APPENDIX A
6-35
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Chapter 6 - HYDROLOGY

Tabte 6-7. -Iy values for runoff curve numbers.
Curve Ia Curve Ia
Number (in) Number {in)
40 3.000 68 0.941
41 2.878 69 0.89%
42 2.762 70 0.857
43 2.651 71 0.817
44 2.545 72 0.778
45 2.444 73 0.740
46 2.348 74 0.703
47 2.285 75 0.667
47 2.167 76 0.632
49 2.082 77 0.597
50 2.000 78 0.564
51 1.922 79 0.532
52 1.846 80 0.500
53 1.774 81 0.469
54 1.704 82 0.439
55 1.636 83 0.410
56 1.571 84 0.381
57 1.509 8s 0.353
58 1.448 86 0.326
59 1.390 87 0.299
60 1.333 88 0.273
61 1.279 89 0.247
62 1.226 80 0.222
63 1.175 91 0.198
64 1.125 92 0.174
65 1.077 93 0.151
66 1.030 84 0.128
67 0.985 95 0.105
6-36
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Assurnptions

10-Year Grading Plan - Design of Diversian Swales
Choctow Generation Facility - Ash Disposal Site
Subsidiary of Red Hills Generation Facility

Job No. (0874097110

Date Calc  5-Aug-97

PROBLEM STATEMENT:
Design diversion swales for the final 10-year grading plan to accommodate the 25-year, 24-hour

storm event.

ASSUMPTIONS:

1. Permanent diversions will be designed to be stable under the as-built, bare soil condition,
according ta the velocities set forth in the P & D Manual: 4 fps for clay, 3 fps for silt, and
2.5 fps for sandy soils. Critical swales, such as perimeter swales, and representative swales on
the final grade were chosen to be designed. All other swales will follow the representative and
critically dasigned configurations.

2. All sediment and erosion control features are designed for the 25-year, 24-hour storm event.

3. CN based on Soil Group D (assuming siity clay), for runon, agricultural lands, waods, good
condition was assumed for a CN = 77. For final condition runcff, grass fair condition was
assumed, for a CN of 79. See Table 6-68 of Mississippi Erasion and Sediment Control Manual.

4. Design of all swales is based on the praposed sequential filling plans (attached).
5. Drainage areas were determined using the Planix planimeter.

6. Stability calculations based on "Open-Channel Hydraulics™ by Ven Te Chow, Section 7-20.
The process for designing for stability is the following (attached):

1. Assume value of n and determine VR from Figure 7-14.

2. Select permissible velocity from SCS or Table 7-6.

3. Compute VR using Manning's Formula:

VR = (1.49°R**g"%yn

4. Check the computed VR against the VR in the n-VR curve. Continue until equal or within
approximately 3% error,

5. Compute the water area by A = Q/V.

6. Determine various sections by using Ra nd A computed, and figures in Appendix B of Chow.
This is approximately your depth, width, bottom siope and sidesiopes.

7. Perform capacity calculations. This method compares velocity and is usually deeper:

1. Assume a depth y and compute area A and hydraulic radius R (geometric formuia).

2. Compute velocity V by V= Q/A, and VR by VR = V'R.

3. From this VR and n-VR curve (higher vegetal retardance), find n.

4. Using this n and Manning's formula, compute V.

5. Compare this V with the V in Step 2. Continue until equal or within 3% error. Note that
this value should be equai to or less than the assumed velocity in the stability caiculations.
If not, then go back to stability and change the bottom or side siopes (or bath), and continue
through the steps aqgain.

8. Add the proper freeboard, 0.3 fi.

APPENDIX A
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Assumptions

REFERENCES;

1. “Planning & Design Manual for the Control of Erosion, Sediment & Stormwater”
by Mississippi Depantment of Environmental Quality, Mississippi SCS & USSCS.

2. "Open-Channel Hydraulics” by Ven Te Chow, Section 7-20.

3. *Urban Hydrology for Small Watersheds” by the USDA, SCS, Technical Release 55 (TR-55).

APPENDIX A
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Summary

Summary of Design Criteria for Diversion Swales

Side slope Actuai Recommende Reinforcement
Swale Name Base Slope X:1 Depth (ft) Flow (cfs) Velocity (fps)® Velacity (fps)° Required?
a 0.01 49 22 41.84 28 8.0 Yes
b 0.01 4.0 2.3 50.85 3.2 8.0 Yes
T 0.015 4.0 2.3 140.64 5.8 8.0 Yes
R 0.009 4.0 2.5 75,12 3.6 8.0 Yes
o] 0.010 4.0 2.1 33.42 25 B0 Yes
s 0.010 4.0 22 43.78 29 80 Yes
d 0.010 4.0 1.5 19.97 1.5 4.0 No
P 0.010 4.0 1.9 36.87 1.9 8.0 Yes

"Includes a minirmum 0.3 foot freeboard,
2Actual calculated velocity based on the actual flow and configuration determined in Stability.

*Maximum permiss_::ble velacity based on the Mississippi Stermwater Design Manual or a higher vaiue
for reinforced soil using Enkamat. Based on stability analysis. If above 4 fps, then reinfarcement
is necessary to obtain capacity velocities,

APPENDIX A
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Stability

V, = pemissibie velocity using Enkamat = 8  fps, as reinforcement
S = Slope of swale = 0.01 ft/ft (Assumed value)
Swale Number: a
Trial No. |Mannings 0 VRrae R (VRrae/Vy) VRcomouea Delta VR

1 0.03 2.25 0.28125 0.60 ~275%

2 0.04 0.70 0.0875 0.06 -990%

3 0.032 1.70 0.21 0.35 -382%

4] 0.02375 12.50 1.56 13.20 5%

H,0 Area 5.23 sf
Wetted Perimeter P} = 3.35

Using the charts in Appendix B of Chow’s "Open Channel Hydraulics", the best configuration for
this swale with this flow is 1:1 triangular. This yields in a swale 4.5 feet depth. MHowever, since we
will be building this swale with 4:1 side slopes, the slope will be stable enough using enkamat
reinforcement, This configuration is used for capacity calculations (velocity).

Bettom Width: oft
Side Slopes: 41
V, = permissible velocity using Enkamat = 8 fps, as reinforcement

S = Slope of swale = 0.01 /Rt (Assumed vaiye)

Swale Number: b

Trial No. |Mannings n VRyu,e R (VRratieVo) VReomouss Delta VR
1 0.03 225 0.28125 0.60 =275%
2 0.04 0.70 0.0875 0.06 -890%
3 ¢.032 1.70 0.21 0.35 -382%
41 0.02375 12,50 1.56 13.20 5%

H,0 Area 6.33 sf
Wetted Perimeter (P) =  4.05 ft

Using the charts in Appendix B of Chow's "Open Channe! Hydraufics®, the best configuration for
this swaie with this flow is 1:1 triangular. This yields in a swale 4.5 feet depth. However, sinca we
will be building this swale with 4:1 side slopes, the slope will be stable enough using enkamat
reinforcement. This configuration is used for capacity calculations (velocity).

Bottom Width: o#

Side Slopes: 4:1

APPENDIX A
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Stability

V, = permissible velocity using Enkamat = 8 fps, as reinforcement
S = Slope of swale = 0.015 ft/ft (Assumed value)

Swale Number; T

Trial No. {Mannings n VRrue R (VRraye/Vo) VRcomouea Delta VR
1 0.03 2.25 0.28125 8.73 -206%
2 0.04 a.70 0.0875 0.08 -790%
3| 0.032 1.70 0.21 0.43 -294%
4| 0.0245 9.00 1.13 2.06 1%

HsO Area 17.58 sf Flow = 140.64 cfs

Wetted Perimeter (P) = 1563 ft

Using the charts in Appendix B of Chow's "Open Channel Hydraulics®, the best configuration for
this swale with this flow Is 3:1 trlangular. This yields in a swale 2.4 feet depth. However, since we
will be building this swale with 4:1 side slopes, the slope will be stabie enough using enkamat
reinforcement. This configuration is used for capacity calculations {velocity).

Bottom Width: ot

Side Slopes: [::{Iﬂ

V, = permissible velogity using Enkamat = 8 fps, as reinforcement
S = Slops of swale = 0.009 fU/ft (Assumed value)

Q = Flow = 7512 ¢fs .

Swale Number: R

Triai No. |Mannings 0 VRpame R (VRrame! Vo) VRcomoutss Delta VR

1 0.63 225 028125 056 <302%
2| 0.4 0.70 0.0875 0.08 -1068%
3| 0.032 1.70 0.21 0.33 417%
4] 002375 12.50 1.56 12.31 -2%

H,0 Area 939 sf
Wetted Perimeter (P)= 601 ft

Using the charts in Appendix B of Chow's "Open Channel Hydraufics®, the best configuration for
this swale with this flow is 1:1 triangular. This yields in a swale 4.5 feet depth. However, since we
will be building this swale with 4:1 side slopes, the slope will be stable enough.

This configuration is used for capacity caiculations (velocity).

Bottom Width: oft

Side Slopes: 4:1

APPENDIX A
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Stability

V, = permissible velocity using Enkamat = 3 fps, as reinforcement
8 = Slope of swale = 0.01 /Rt (Assumed value)
Q=Flow= 33.42 cfs
Swale Number: 0
Trial No. IManningsn VRy,e R (VRrabe/Vo) VRegmpuea Delta VR

1 003 225 028125 0.0 -2715%

2 0.04 0.70 0.0875 0.06 -950%

31 0.032 1.70 0.21 0.35 -382%

4] 0.02375 12,50 1.56 13.20 5%

Hz0 Area 418 sf
Wetted Perimeter (P)= 267 ft

Using the charts in Appendix B of Chow's "Open Channel Hydraulics”, the best configuration for
this swale with this flow is 1:1 triangular. This yields in a swale 4.5 feet depth. However, since we
will be buiiding this swale with 4:1 side slopes, the slope will be stable enough.

This configuration is used for capacity calculations (velocity),

Bottom Width: oft

Side Stopes: 41

V, = permissibie velocity using Enkamat = 8 fps, as reinforcement
S = Slope of swale = 0.01 f/ft (Assumed value)

Q=Flow= 43.79 cfs

Swaie Number: S

Trial No. [Manaings n VRruse R (VRrane/V) VRcomaues Delta VR

1 0.03 2.25 0.28125 0.60 -275%
2 0.04 Q.70 0.0875 0.06 -990%
3] 0.032 1.70 0.21 0.35 -382%
4| 0.02375 12.50 1.56 13.20 5%

H,G Area 547 st
Wetted Perimeter (PY= 350 ft

Using the charts in Appendix 8 of Chow's "Open Channel Hydraulics”, the best configuration for
this swale with this flow is 1:1 triangular. This yields in a swale 4.5 feet depth. However, since we
will be building this swale with 4;1 side slopes, the slope will be stable enough.

This configuration is used for capacity calculations (velocity).

Bottom Width: 0ft

Side Slopes: 4:1

APPENDIX A
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Stabiiity

V;, = permissible velocity based on Miss. SCS 4 fps, low resistance

S = Slope of swale = 0.01 ft/ft (Assumed value)

Q = Flow = 19.97 cfs

Swale Number: d

Trial No. |Mannings 1 VRrye R (VRratie/Ve) VReommueg Delt2 VR
1 0.03 2.25 0.5625 1.90 -18%
2 0.04 0.70 Q.175 0.20 -243%
3 0.032 1.70 0.43 1.12 -52%
4] 0.0285 282 0.66 2.58 -1%

H,O Area 499  sf
Wetted Perimeter (P)= 7.62

Using the charts in Appendix B of Chow's "Open Channel Hydraulics®, the best configuration for
this swale with this flow is 2.5:1 triangular. This yields in a swale 1.4 feet depth. However, since we
will be building this swale with 4:1 side slopes, the slope will be stable enough.

This configuration is used for capacity calculations {velocity).

Bottom Width: a1

Side Slopes: & 1

V, = permissible velocity using Enkamat = 8 fps, as reinforcement
S = Slope of swale = 0.01 ¥/t {Assumed value)

Q=Flow= 36.87 cfs

Swale Number: P

Trial No. |Mannings n VRmse R (VRrene/Vs) VReompusa Deita VR

1l 0.03 225 028125 0.80 275%
2l 0.04 0.70 0.0875 0.06 -880%
3l 0032 170 0.2t 0.35 -382%
4] 0.02375 1250 1.56 13.20 5%

HyO Area 4.61 sf
Wetted Perimeter (P) = 295 #t

Using the charts in Appendix 8 of Chow's *Open Channel Hydrautics”, the best configuration for
this swale with this flow is 1:1 tdangular. This yields in a swale 4.5 feet depth. However, since we
will be building this swale with 4:1 side slopes, the siope will be stable enough using enkamat
reinforcement. This configuration is used for capacity caiculations (velocity).

Bottom Width: of

Side Slopes: 4:1
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Capacity

Red Hills Generation Facility - Design of Swales - 10-year Grading Plan

Width; on
Swale Number: a Mannings
Trial No. |y (f) Area(s) R Ve VR N Vianyegs  Delta V

1 ] 1.9 1444  0.921835 2.80 2.58 0.0485 2.85 2%
This resuits in a Swale with 4 :1 side slopes & depth 2.2 ft at a velocity
of 2.9 ips, aflowof 41.84 cfs.
Width: ot
Swale Number; b Mannings
Trial No. |y (R) Area (s) R Veae VR N Vegsings  Delta V

1 ] 2 16.00 0.970143 317 3.07 0.046 3.17 0%
This results in 2 Swale with 4 1 side slopes & depth 23  ftatavelocity
of 3.17  fps, a flow of 50.85 cfs,
Widih: oft
Swale Number; T Mannings
Trial No. |y (ff) Area (s R Ve VR N Vg Delta V

1] 25 2500 1.212678 5583 8.82 0.037 5.61 0%
This results in a Swale with 4 11 side slopes & depth 2.8 ft at a velocity
of §.61 fps, aflow of 140.64 cfs.
Width: of
Swale Number: R Mannings
Trial No. |y (ft) Area (sf) R Vs VR 0 Viemings Delta Ve

1] 2.3 2116  1.115664 3.55 3.96 0.042 3.56 0%
This resuits in a Swale with 4 :1 side slopes & depth 2.6 ft at a velocity
of 3.56 fps, aflow of 75,12 cfs,
Width: 0ft
Swate Number: 0 Mannings
Trial No. |y () Area(s) R Ve VR 0 Vigmigs DettaV

1| 1.8 1296 0.873128 2.58 225 0.054 2.52 -2%
This resuits in a Swale with 4.00 :1 side siopes & depth 2.1 ft at a velacity
of 2.52 fps, a flowof 3342 cfs.
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Capacity

Width: 0ft
Swale Number: S Mannings
Triai No. |y () Area(s) R Ve VR N Vi DeltaV

1| 1.9 14.44  0.921838 3.03 279 0.049 2.88 -5%
This resuits in a Swale with 4.00 :1 side slopes & depth 2.2  ftatavelocity
of 2.88 fps, aflowof 43.79  cfs.
Width: 0ft
Swale Number: d Mannings
Trial No. [y (f) Area(sf) R Voae VR N Viamings Delta V

1 1.2 5.76 0.5820886 0.61 0.35 Q.17 Q.61 0%
This results in a Swale with 4.00 :1side slopes & depth 1.5 ft at a velocity
of 0.61 fps, aflowof 19.97 cfs,
Width: 0f
Swale Number: P Mannings
Trial No. |y () Area (sff) R Ve VR N Vs DeltaV

11 183 10.83 0790686  1.88 1.49 0.067 1.90 1%
This results in 2 Swale with 4.00 1 side slopes & depth 1.9 ft at a velocity
of 1.90 fps, a flow of 38.87 cfs.
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VerylLowVegetaiRetardance

Curve for Very Low Vegetal Retardance far Grass-lined Channels (€) for Stability

VR Manning's n
15 0.0235
20 0.023
10 0.024

8 0.025
5.87 0.0255
4.33 0.026

3 0.027
275 0.028

2.5 0.029
2.25 0.03
2.15 0.031
1.7 0.032
1.3 0.034
1.1 0.035

1 0.036
0.9 0.037
0.54 0.039
0.7 0.04
0.58 0.0425
0.55 0.045
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Design of Downchutes

APPENDIX A

PAGE 1

L L«@ =|{ler

000123




Assumptions

Design of Downchutes - 10-Year Grading Plan
Choctow Generation Facility - Ash Dispaosal Site
Subsidiary of Red Hills Generation Facility

Job No. 0874097110

Date Calc  5-Aug-87

PROBLEM STATEMENT:

Design diversion swales for the final 10-year grading plan to accommodate the 25-year, 24-hour
storm event,

ASSUMPTIONS:

Assumptions Include:

1. Foilowing "Planning & Design Manuai for the Control of Erosion, Sediment & Stormwater”
by Mississippi Department of Environmental Quality, Mississippi SCS & USSCS.

2. All sediment and erosion control featyres are designed for the 25-year, 24-hour storm event.
3. Downchute design is based on flows from final grade swales.
4. Design of all downchutes is based on the proposed sequential filling plans (attached),

5. Stability calculations not necessary. Capacity calculations based on "Qpen-Channel Hydraulics"
by Ven Te Chow, Section 7-20. This method compares velocity and is more conservative than depth
calculated for stabiilty.
The process for designing for capacity is the following:
1. Assume a depth y and compute area A and hydraulic radius R (geometric formuia).
2. Compute velocity V by V = Q/A, and VR by VR = V"R,
3. Assume an n of 0.03 for gabions.
4. Using this n and Manning's formuia, compute V.,
S. Compare this V with the Vin Step 2. Continue until equal or within 3% error.

6. Add the proper freeboard. In Mississippi, minimum depth at bottom should be 2 ft.

REFERENCES:

1. "Planning & Design Manuai for the Caontrol of Erosion, Sediment & Stormwater”
by Mississippi Departrent of Environmental Quality, Mississippi SCS & USSCS.

2. "Open-Channel Hydraulics" by Ven Te Chow, Section 7-20.

3. "Urban Hydrology for Small Watersheds® by the USDA, SCS, Technica! Release 55 (TR-55).
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%

Capacity

Design of Downchutes - 10-Year Grading Plan

Job Na.
Calculations by:
Date Calcs:
Date Checked:
Checked by:

0874097110
Gini Perkins
18-Jul-96

Design for Capacity, assuming the channel is trapezoidal in shape.

Flow for Downchute 1 = flow from swales; b,c.d,ek,L
Flow: 127.64 |cfs
Elev. Deita: 150.00 |t
Length: 600.00 |1t
Bottom slope: 0.25 |fi/ft
Trap. base width; 6.00ift
Side slopes (h:v): 2.5
Dovwmnchute Number DC-1
Trial No. y()  Area(sf) R Voe VR Mamningsn Vimguangs _Delta V
1 1 9.50 0.715356 13.44 951 0.03 18.86 32.4%
2 0.5 3.88 0401969 3294 13.24 0.03 1352 -1438%
3 0.9 8.24 (0656066 1550 10.17 0.03 18.78 17.3%
4 0.88 7.99 054405 1597 1029 0.03 18.52 13.7%
5 0.814 720 0603981 17.72 10.70 0.03 17.74 0.1%
This results in 2 Swale with 3.5 1 slope, base of 6.00 ft, depth of 12 ftata
velacity of 18.00 fps and a flow of 127.64 cfs. Based on the above velocity, the gablon
will be designed at a thick ness of 1.8 feet, or 18  inches,
Flow for Downchute 2 = flow frem swales: aljfg.h
Flow: 112.60|cfs
Elev. Delta: 100.50 |ft
Length: 400.00 |
Bottom slope: 0.25 Jftfft
Trap, base width: 6.00{f
Side slopes (h:v): 3.5
Downchute Number: De-2 . i
Trial No, y (f) A.reﬂst) "R Ve VR -Manningsn V’"’“M‘ Deilta V
1 0.25 172 0219788 65.51 14.40 0.03 9.04 624.7%
2 0.3 212 025843 5324 13.76 0.03 1007  -428.7%
3 0.5 3.88 0401989 29.06 1168 €.03 1352  -114.9%
4 1 9.50 0715356 11.85 38.48 003 19.86 40.3%
5 0.761 6.59 0571302 17.08 9.76 0.03 17.09 0.1%
This results in a Swale with 3.5 :1 slope, base of 6.00 ft, depth of 11 ftata

velocity of 18.00 fps and a flow of 112.60 cfs. Based on the above velocity, the gabion
will be designed at a thick ness of 1.5 feet, or 18  inches.
APFENDIX A
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0:\28999001\300\Dwnchute xis

Gab-thick

Max Velocity Gabian Thickness

(fes) (feet)

5.9 0.5

11.8 Q.75

14.8 1

17.7 1.5
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APPENDIX B
CCR LANDFILL WEEKLY INSPECTION CHECKLIST



CCR LANDFILL WEEKLY INSPECTION CHECKLIST

l. GENERAL INFORMATION

r——
DATE OF INSPECTIGN

CCR UNIT NAME
Piant Red Hills Ash Management Unit

CWNER COUNTY PERMIT NUMBER (If applicable)
Choctaw Generation Limited Partnership, LLLP Choctaw SW0100040462
MAILING ADDRESS CITY STATE ZIP CODE
2391 Pensacola Road Ackerman MS 39735

NAME OF INSPECTOR

TEMPERATUREMWEATHER

Il. INSPECTION CHECKLIST -~ Check all sections S = Satisfactory, U = Unsatisfactory, or N = Not Applicable

SUN

aono
ood
ood
ooo
ooag
ooa
oo

Nooswh =

Observations

Site buffers being maintained

Run-on / run-off controls being maintained

Groundwater monitoring wells clearly visible and access being maintained

CCR being uniformly spread and compacted as required by the operating plan
Intermediate cover being maintained

Dust being controlled according to the procedures of the Fugitive Dust Control Plan

No visual signs of geometry change, ground movement, or slope distress since previous weekly
inspection

. REMARKS - All blocks marked U require a written explanation and recommended corrective action. Attach additional

sheets as necessary

SIGNATURE OF INSPECTOR

OFFICE

Environmental Compliance




