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1.0 INTRODUCTION

On April 17, 2015, the Environmental Protection Agency (EPA) issued the final version of the federal
Coal Combustion Residual (CCR) Rule to regulate the disposal of CCR materials generated at coal-fired
units. The rule will be administered as part of the Resource Conservation and Recovery Act [RCRA, 42
United States Code (U.S.C.) 86901 et seq.], using the Subtitle D approach.

The existing CCR impoundments at CLECO Corporation’s (CLECO’s) Dolet Hills Power Station (Dolet
Hills) are subject to the CCR Rule and as such must meet the hydrologic and hydraulic capacity
requirements outlined in 40 Code of Federal Regulations (CFR) §257.82. This report serves as the inflow

design flood control system initial plan for Ash Basins 1 and 2 at Dolet Hills.

This inflow design flood control system plan is in addition to, not in place of, any other applicable site

permits, environmental standards, or work safety practices.
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2.0 PLAN OBJECTIVES

Per 40 CFR 8257.82, the inflow design flood control system initial plan must contain documentation

(including supporting engineering calculations) that the inflow design flood control system has been
designed and constructed to:

e Adequately manage flow into the CCR unit during and following the peak discharge of the
inflow design flood,

e Adequately manage flow from the CCR unit to collect and control the peak discharge resulting
from the inflow design flood, and

e Handle discharge from the CCR surface impoundment in accordance with the surface water
requirements described in 40 CFR §257.3-3.

Per 40 CFR §257.82(c)(5), CLECO must obtain certification from a qualified professional engineer that
the inflow design flood control system plan, and subsequent updates to the plan, meet the requirements of
40 CFR 8257.82. This sealed document serves as that certification.
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3.0 EXISTING CONDITIONS

Dolet Hills is located east of Mansfield in DeSoto Parish, Louisiana. Dolet Hills contains two CCR
surface impoundments, Ash Basin 1 and Ash Basin 2, which overflow to the Secondary Pond. A site plan
is included in Appendix A. The existing ponds were constructed by following the natural topography of
the area and building a single shared berm to form a cross-valley configuration. Intermediate berms

separate Ash Basin 1 from the Secondary Pond, and the Secondary Pond from Ash Basin 2.

Bottom ash and economizer ash are sluiced to either Ash Basin 1 or Ash Basin 2, both of which gravity
drain decant water to the Secondary Pond via an overflow structure and/or an auxiliary spillway. The
Secondary Pond contains a pump structure which allows sluice water to be pumped back to the plant for
reuse. Sluice water can also be discharged through an outlet pipe to Mundy Bayou via LPDES Outfall
002. The outlet pipe has a 36-inch diameter riser (top of riser elevation is 238 feet) with trash rack.
According to the design documents included in Appendix B, the original impoundment operational

conditions are as follows:

Table 3-1: Pond Operational Design Characteristics

Pond Operations Bﬁssiz 1 Segz)l:%ary BE’E‘E 2 Unit
Top of Dike 256 246 (min) 246 ft
100-yr Water Level 254 239 244 ft
Auxiliary Spillway Crest 253.5 238 243.5 ft
Maximum Operating Level 251 - 240.5 ft
Maximum Ash Level 248 - 2375 ft
Ash Capacity 256 - 256 ac-ft
Operating Water Depth 3 - 3 ft
Normal Operating Water Level - 226.5 - ft
Low Water Level - 209 - ft
Bottom of Pond - 206 - ft
Total Capacity - 117 - ac-ft
Live Storage - 54 - ac-ft
Rainfall Runoff Surge Capacity - 63 - ac-ft

When one of the two impoundments is close to reaching capacity, it is put offline and dewatered via the
adjustable weir overflow structure. CCR material is then removed from the offline impoundment and

hauled to the on-site landfill.

CLECO Corporation 3-1 Burns & McDonnell
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4.0 DESIGN BASIS/FLOOD CONTROL SYSTEM

4.1 Hazard Potential Classification
Per 40 CFR §257.73, CLECO has determined Dolet Hills Ash Basins 1 and 2 to be a low hazard potential

CCR surface impoundments.
4.2 Inflow Design Flood System Criteria

4.2.1  Capacity Criteria
The CCR Rule requires CCR surface impoundments to have adequate hydrologic and hydraulic capacity
to manage flows for the inflow design flood. For this analysis, the criteria was interpreted as being the

top of the surface impoundment dike should not be overtopped during the inflow design flood event.

4.2.2  Freeboard Criteria
The CCR documentation discusses that operating freeboard must be adequate to meet performance

standards, but a specific freeboard is not defined.

4.2.3 Flood Routing Design Criteria
The inflow design flood for this analysis was a 100-year flood event per 40 CFR §257.82(a)(3)(iii).

4.3 Project Mapping
Project mapping for this analysis consisted of an inventory of stormwater assets that contribute to the
surface impoundment. Two primary sources of information were utilized: construction record drawings

and survey data.

4.3.1 Mapping Sources

Survey data utilized included LIDAR topography from the Louisiana State University (LSU) Atlas Lidar
Downloader, which was posted in February of 2008 and retrieved in January of 2016. Because contours
from the LSU Atlas Lidar reflect time-specific conditions where the pond is partially full of ash, pre-
construction topographical information was used to approximate contours within the pond area in order to
determine stage / storage information for each pond. Pre-construction topographical information was
based on the USGS Bayou Pierre Lake Quadrangle Map (1980) retrieved from the USGS topoView
website (see Appendix B).

Construction record drawings of the surface impoundment were also utilized in the analysis.
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4.3.2  Vertical Datum
Elevations shown on the existing drawings in Appendix B are in the National Geodetic Vertical Datum of

1929 (NGVD 29). Mapping sources referenced were in the North American Vertical Datum of 1988
(NAVD 88) and have been converted to NGVD 29.

4.3.3 Horizontal Coordinate System

Data from the LSU Atlas Lidar which was utilized as the basis for mapping and modeling efforts is in the
Louisiana State Plane North, North American Datum of 1983 (NAD 83) coordinate system. Existing
drawings are based on the plant grid coordinate system with the origin at N 498,700 and E 1,668,230
Louisiana State North, North American Datum of 1927 (NAD 27).
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5.0 HYDROLOGIC AND HYDRAULIC CAPACITY

HEC-HMS 4.0 was used to model reservoir characteristics under the design storm event. Inputs to the

HEC-HMS model were assumed to be as follows.
51 Pond Inflows
511 Runoff

51.1.1 Recurrence Interval and Rainfall Duration
The inflow flood design event for this study, as dictated by the hazard potential classification, was a 100-
year flood event. Because a storm duration is not specified under 40 CFR §257.82 or other pertinent

inflow flood design sections within the CCR Rule, a 24-hour storm duration was utilized.

5.1.1.2 Rainfall Distribution and Depth
The Soil Conservation Service (SCS) Type Il rainfall distribution was used for computations associated
with this evaluation. Precipitation data was acquired from the NOAA Precipitation Frequency Data Server

(PFDS). Precipitation depth for the inflow design flood event is 11.1 inches.

5.1.1.3 Subbasin Characteristics
Calculations were determined based on the watershed parameters shown in Table 5-1. Refer to Appendix

C for more detailed calculations.

Table 5-1: Watershed Runoff Calculated Data for Dolet Hills Ash Basins 1 and 2

Component - Value - Unit
Ash Basin 1 | Ash Basin 2

Watershed Area 122.0 118.8 ac
SCS Storm Depth: 100-yr, 24-hr 111 111 in
Weighted Curve Number 81 77
Initial Abstraction 0.469 0.597 in
Time of Concentration 51.01 50.48 min
Basin Lag Time 30.60 30.29 min

5.1.2 Process Flows
The ponds were modeled under a conservative condition whereby approximately half of the pond area is
completely full of CCR material (no available runoff storage) and the remaining half is full of sluice

water and/or CCR material up to the maximum operating level prior to the storm event.
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When conducting the hydraulic analysis, it was assumed the ponds are maintained at the auxiliary
spillway elevation for Ash Basins 1 and 2 and at the normal operating level for the Secondary Pond. All

runoff into the ponds is considered additional flow above these levels.

All sluice water routed to Ash Basins 1 and 2 is supplied from the Secondary Pond. The maximum sluice
flow is 3,500 GPM for approximately 12 hours per day; however, since there is no net increase in water
level within the pond system and because of the conservative initial water levels included in this analysis,

this flow was not modeled as part of this calculation.

5.2 Pond Outflows

Under the modeled conditions, Ash Basins 1 and 2 will overflow to the Secondary Pond via the auxiliary
spillways; it was assumed that the adjustable weir overflow structures are plugged or inoperable over the
duration of the storm event. The auxiliary spillways have 20-foot bottom widths with 10H:1V side slopes.
Flow through each spillway is channelized to the Secondary Pond via trapezoidal channels with 20-foot

bottom widths, approximately 6H:1V bottom slopes, and 3H:1V side slopes.

Overflow into the Secondary Pond was assumed to discharge to Mundy Bayou via the outlet pipe (Outfall
002). Stage discharge information was included for the outlet pipe in the Secondary Pond. Flow was
modeled through the trash rack using Neenah Foundry’s Weir & Orifice Calculator* with the trash rack

modeled as a Neenah 4370-26: G grate. Stage discharge information is included in Table 5-2.

Table 5-2: Secondary Pond Stage-Discharge Data

EL Head (ft) Q (cfs)
238 0 0
239 1 135
240 2 19.1
241 3 234
242 4 27.0
243 5 30.1
244 6 33.0
245 7 35.7
246 8 38.1

! Neenah Enterprises, Inc. Resources. Weir & Orifice Calculator. [Online]. [Cited: April 21, 2016.]
http://www.nfco.com/municipal/resources/weir-orifice-calculator.
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6.0 RESULTS

Ponds were modeled for a 100-year, 24-hour storm event with initial elevations set at the maximum
operating level or normal operating level, as applicable, and overflow into the Secondary Pond allowable
via the auxiliary spillway at each pond. For the purpose of the model, the adjustable weir overflow

structures between the Ash Basins and the Secondary Pond were assumed to be plugged or inoperable.

Under the modeled conditions, Ash Basins 1 and 2 were able to control runoff from the design storm
event and convey it to the Secondary Pond without overtopping, and the Secondary Pond was able to
accept runoff from the 100-year, 24-hour storm in addition to overflow from Ash Basins 1 and 2 without

overtopping. The results of the modeled conditions are as follows:

Table 6-1: Modeled Pond Conditions — Ash Basin 1

Component | Property Value Unit
Subbasin .
Watershed Peak Discharge 531.7 cfs
Runoff Volume 8.7 in
Reservoir -
Ash Basin 1 Initial EL 251.0 ft
- 50% full of | Peak Inflow 531.7 cfs
ash Peak Discharge 99.0 cfs
Peak Elevation 254.9 ft
Peak Storage (above
initial EL) 55.6 ac-ft

Table 6-2: Modeled Pond Conditions — Ash Basin 2

Component Property Value Unit
Subbasin :
Peak Discharge 494.7 cfs
Watershed g
Runoff Volume 8.2 in
Reservoir -
Ash Basin 2 Initial EL 240.5 ft
-50% full of | Peak Inflow 494.7 cfs
ash Peak Discharge 54.3 cfs
Peak Elevation 244.4 ft
Peak Storage (above
initial EL) 56.6 ac-ft

See Appendix C for details of calculations.

It is recommended that the ponds are operated in a manner similar to the prescribed design conditions;

however, as long as the ponds are maintained in a condition at or below the conservatively modeled
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scenario the ponds will manage flow into and out of the CCR unit during and following the peak

discharge of the inflow design flood.

After a significant storm event, excess water from Ash Basins 1 and 2 can be drained to the Secondary
Pond via the overflow structures. Excess water collected in the Secondary Pond can be pumped back to

the plant using the existing pump structure or discharged via Outfall 002.
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7.0 PERIODIC ASSESSMENT AND AMENDMENT

CLECO must place the initial plan in the CCR Operating Record by October 17, 2016. After the initial
plan is published in the Operating Record, periodic inflow design flood control system plans will be
required every five years. CLECO may publish revised plans at shorter intervals, noting, however, the
deadline for publishing the next revision will be maintained as five years after publish of the previous
revision. CLECO may amend the plan at any time, and is required to do so whenever there is a change in
conditions which would affect the current plan. All amendments and revisions must be placed on the CCR

public website. A record of revisions made to this document is included in Section 8.0.
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Record of Revisions and Updates

8.0 RECORD OF REVISIONS AND UPDATES

Revision
Number Date Revisions Made By Whom
0 10/13/2016 Initial Issue Burns & McDonnell
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APPENDIX C — ENGINEERING CALCULATIONS



BURNS\\ MSDONNELL.

WORKSHEET TITLE: Inflow Design Flood - Dolet Hills

CLECO Corporation
Inflow Design Flood Control System Plan
Dolet Hills Ash Basins 1and 2
BMcD Project Number : 90965

CALCULATION NO.: 90965 - C - 001

CREATED: 2/5/2016 REVISION: o
PERFORMED BY: A. MYERS REVIEWED BY: J. Eichenberger
OBJECTIVE: Determine capacity of pond system to maintain a 100-year, 24-hour storm event
REFERENCES:
1 Lindeburg, M. (2008). Civil engineering reference manual for the PE exam. 11th ed. Belmont, CA: Professional Publications, Inc.
2 US Department of Agriculture. (no date). Custom soils resouces report for DeSoto Parish, LA. Retrieved from
3 National Oceanic and Atmospheric Administration. (2016). NOAA Atlas 14, Volume 9, Version 2. [Point precipitation frequency estimates for Mansfield, LA, Station Mansfield
(16-5874), US]. Retrieved from : n html? =|
4 United States. Department of Agriculture. Natural Resources Conservation Service. National Engineering Handbook: Part 630 Hydrology, Chapter 15 Time of
Concentration. N.p., n.d. Web. 9 Feb. 2016. Retrieved from  http://directives.sc.egov.usda.gov/OpenNonWebContent.aspx?content=27002.wba

SOFTWARE:
1 Bentley® FlowMaster® V8i (SELECTseries 1)

Bentley Systems, Inc Phane: +1-203-755-1666

27 Siemon Company Drive Ste 200W Fax: +1-203-597-1488

Watertown, CT 06795 USA Webs: http:/fwww.bentley.com

Contact Technical Support

Registered To-

User Name:

Compan

Serial Number

License: Commercial

Is Checked Out: False

Expiration Date:

SELECT Server Name: selectserver.bentley.com

Activation Key: VS-E254C09D30C24FFB381E3218676F8

Site 1D:

Copyright © 2008 Bentley Systems, Inc. All Rights Reserved

Including software, file formats. and audiovisual displays: may only be used pursuant to

applicable software license agreement: contains confidential and proprietary information of

Bentley Systems. Incorporated and/or third parties which is protected by capyright and trade

secret law and may not be provided or otherwise made available without proper

authorization

TRADEMARK NOTICE

Bentley. the "B" Bentley logo. and FlowMaster are all registered or non-registered trademarks

of Bentley Systems, Incorporated. All cther marks are the property of their respective awners.
2

w” Hydrologic Modeling System (HEC-HMS)
Version: 4.0 Build: 1542 Date: 31Dec2013 Java: 1.6.0_65

This software is developed primarily to meetthe needs ofthe U.S.
Army Corps of Engineers, though we provide a copy free on our
website. Funding comes from the Corps’ Civil Works Research and
Development program and from special projects. To provide feature
suggestions, report errors, or request additional information, write to
the development team at:

U.S. Army Corps of Engineers

Institute For Water Resources

Hydrologic Engineering Center

609 Second Street

Davis, CA 95616-4620
You can also contact the development team through our website at:

www.hec.usace.army.mil

ASSUMPTIONS:

1

Design storm is 100 years (low hazard classification per 2016
hazard potential classification)

2 Max intensity duration is 5 minutes
3 Soils are generally sandy loam, Hydrologic Soil Group D for Ash Reference 2
Basin 1 and Hydrologic Soil Group C for Ash Basin 2 and
Secondary Pond.
4 Eastern portion of Ash Basins 1 & 2 is full of CCR at the time of
the storm event (see SK-CIVIL-002 in Appendix A in Appendix
A). Western portion is full of water and/or ash up to the max
operating level.
5 CCR material in the eastern portion of Ash Basins will be
modeled as Hydrologic Soil Group C
6 Weir box outfalls at Ash Basins 1and 2 are plugged or
inoperable over duration of storm event.
7 Discharge pump in Secondary Pond is inoperable over duration
of storm event. Discharge is allowable via outlet pipe only.
EQUATIONS:
1 Rational Method
Q =ClAq4 Reference 1, p. 20-13, eq. 20.36
2 Sheet Flow Travel Time
toneet = 0.007*(NLY*E/V(P2)*Sgecimal Reference 1, p. 20-3, eq. 20.6
3 Shallow Flow Travel Time
tshatiow = L/ Vshaliow Reference 1, p. 20-3, section 5
4 Velocity of Shallow Flow
Vshatiow =16.1345V(Sgecimal) Reference 1, p. 20-3, eq. 20.7, [unpaved]
5 Channel Flow Travel Time
tenannel = L/ Vehannel Reference 1, p. 20-3, section 5
6 Time of Concentration
te = toneet + tshallow * tehannel Reference 1, p. 20-3, eq. 20.5
7 Lag Time
tiag= 0.67tc Reference 1, p.20-11, eq. 20.27
8 Soil Water Storage Capacity
S = (1000/CN) -10 Reference 1, p. 20-19, eq. 20.43
9 Initial Abstraction
l,=0.2*S Reference 1, p. 20-15, eq. 20.38
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10 Weighted Curve Number
CNy = (CN*A)/Ar
n Weighted Rational Runoff Coefficient

Cw = (CA)/Ar

VARIABLES:

1 Q peak runoff rate, cfs

2 C rational runoff coefficient, unitless

3 | rainfall intensity, in/hr

4 Ag total drainage area, ac or mi?

5 toheet sheet flow travel time, min

6 n Manning's roughness coefficient, unitless
7 L hydraulic length of the watershed, ft

8 P, 2yr 24hr rainfall, in

9 Sdecimal slope, ft/ft

10 Eshatiow shallow concentrated flow travel time, min
n Vshallow shallow velocity, ft/s

12 tehannel channel flow travel time, min

13 Vehannel channel velocity, ft/s

14 te time of concentration, min

15 tiag lag time, hrs

16 S soil water storage capacity, in

17 CN curve number, unitless

18 la initial abstraction, in

19 CNy, weighted curve number, unitless

20 At total area, ac

21 Cw weighted rational runoff coefficient, unitless
22 CNyr1 total weighted curve number, unitless

23 Cwr weighted rational runoff coefficient, unitless

CALCULATIONS:
1 Establish drainage area

Ash Basin1 |Secondary |Ash Basin 2

Ag(ac) 122.0 15.2 18.8 Measured in Microstation, see SK-CIVIL-001in Appendix A. Area delineated using contours generated from the LSU Atlas
Ag(mi®) 0.191 0.024 0186  |Conversion from ac to mi?
2 Establish rainfall data

SCS Storm | Depth (in)
100yr, 24hr Reference 3

3 Establish CN, Percent Impervious Cover, and Initial Abstraction
Ash Basin 1 Secondary Ash Basin 2
Land Description CN* Ai** (ac) CNw CN* A" (ac) CNw CN* A" (ac) CNw
Open space, fair 84 13 0.9 79 52 26 79 45 30  |Equation10
condition (pasture)
©Open space, poor 86 156 1.0 86 0.0 o 86 16.2 18  |Equation10
condition (ash)
Woods, good condition 77 89.1 56.2 70 57 25 70 822 48.5 Equation 10
Pond 100 15.9 131 100 4.9 31 100 15.8 13.3 Equation 10
At (ac) 122.0 15.8 18.8 Sum
CNwr 81 82 77 Sum
S (in) 2.35 2.20 2.99 Equation 8
I, (in) 0.469 0.439 0.597 Equation 9

*Reference 1, Table 20.4, p. 20-17 and Assumption 6
**Measured in Microstation, see SK-CIVIL-002 in Appendix A
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4 Establish Time of Concentration and Basin Lag time for SCS Unit Hydrograph Transform
Subbasin Ash Basin 1 | Secondary | Ash Basin 2
Design Storm 100yr 100yr 100yr
Sheet Flow
n 0.4 0.4 0.4 Reference 1, p. 20-3, Table 20.1 - woods
L* (ft) 300.00 300.00 300.00 [Measured in Microstation, see SK-CIVIL-002 in Appendix A
P, (in) 4.39 4.39 4.39 Reference 3, 2yr 24hr rainfall
S* decimal (Ft/ft) 0.100 0.100 0.100 Measured in Microstation, see SK-CIVIL-002 in Appendix A
teheet (rs) 0.39 0.39 0.39 Equation 2
toheet (MIN) 2319 2319 2319 Conversion from hrs to min
Shallow Flow
S* decimal (Ft/ft) 0.100 0.100 0.100 Measured in Microstation, see SK-CIVIL-002 in Appendix A
Vehatiow (ft/S) 1.60 1.60 1.60 Reference 4, Figure 15-4 - woods
L* (ft) 750.00 445.00 100.00  |Measured in Microstation, see SK-CIVIL-002 in Appendix A
Eehallow (5) 468.75 27813 687.50 Equation 3
tshatiow (MiNn) 7.81 4.64 .46 Conversion from s to min
Shallow Flow
S* decimal (Ft/ft) 0.010 0.333 0.010 Measured in Microstation, see SK-CIVIL-002 in Appendix A
Vehatiow (ft/S) 1.00 3.95 1.00 Reference 4, Figure 15-4 - nearly bare and untilled (overland)
L* (f) 1200.00 100.00 950.00 [Measured in Microstation, see SK-CIVIL-002 in Appendix A
toneet (IS) 1200.00 25.32 950.00 |Equation 3
tsheet (MIN) 20.00 0.42 15.83 Conversion from s to min
Time of Concentration
te (min) 51.01 28.25 50.48 Equation 6
Lag Time
tiag (Min) 30.60 16.95 30.29 Equation 7
*Measured in Microstation, see SK-CIVIL-002 in Appendix A
5 Run HEC-HMS with input parameters: all discharge into ponds (rainfall) is additional flow above assumed initial elevation.
Elevation-area data for the pond is as noted below.
Ash Basin 1 Ash Basin 2 Secondary Pond
EL area* (ac) EL area* (ac) EL area* (ac)
251 13.3 240.5 13.5 226.5 4.4
252 13.8 241 13.7 227 4.5
253 14.3 242 14.1 228 4.6
253.5 14.6 243 14.6 229 4.8
254 14.8 243.5 14.8 230 5.0
255 15.4 244 15.0 231 5.2
256 15.9 245 15.5 232 5.4
*Measured in Microstation 246 15.9 233 56
*Measured in Microstation 234 5.8
235 6.0
236 6.2
237 6.4
238 6.6
239 6.8
240 6.9
241 7.1
242 7.3
243 7.5
244 7.7
245 7.9
246 8.1
*Measured in Microstation
RESULTS:
Component Subbasin Reservoir
_ Peak Runoff Peak _ Peak Peal_( Peak )
Property Discharge Volume (in) " Inflow Discharge | Elevation |Storage*** Tlfne to
(cfs) Initial EL (cfs) (cfs) (ft) (ac-ft) [Drain (hrs)
Ash Basin 1 531.7 8.71 251 531.7 99.0 254.9 55.6 80*
Ash Basin 2 494.7 8.18 240.5 494.7 543 244.4 56.6 104**
Secondary Pond 87.6 8.84 226.5 155.9 23.0 240.9 82.6 80*
*Drain to top of spillway EL without adjusting overflow weirs.
**Drain to top elevation of vertical riser without any supplemental pumping.
***Peak Storage reflects storage above the initial EL.
CONCLUSION:
Under the modeled conditions (conservative scenario), the Ash Basins and Secondary Pond can accept inflows from the design flood event without overtopping.
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