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inflow design flood control plan meets the requirements of 40 CFR § 257.82
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1.0 OBJECTIVE

This report was prepared by AEP- Geotechnical Engineering Services (GES) section to fulfill
requirements of CCR 257.82 for the hydrologic and hydraulic evaluation of CCR surface
impoundments. This report is a summary of the periodic 5-year review of the initial evaluation.

2.0 DESCRIPTION OF THE CCR UNIT

The Flint Creek Power Plant is located near the City of Gentry, Benton County, Arkansas.

It is owned and operated by Southwestern Electric Power Company (SWEPCO). The facility
operates one surface impoundment for storing CCRs, referenced as the Primary Bottom Ash
Pond.

The Primary Ash Pond dam is a cross valley dam on a tributary to the Little Flint Creek. The
dam is 45 feet high and has side slopes of 3H:1V. The downstream slope is partially
submerged by the Little Flint Creek Reservoir.

3.0 INFLOW DESIGN FLOOD 257.82(a)(3)

The facility is classified as a Low Hazard Potential Dam. This classification has not changed
since the initial evaluation. The Inflow Design Flood is the 100-year flood.

4.0 FLOOD CONTROL PLAN 257.82(c)

All storm water runoff from the watershed drains into the reservoir created by the Primary
Bottom Ash Dam. The design to safely pass the inflow design flood without overtopping the
crest of the dam is based on the spillway system and surcharge flood storage capacity above
the maximum operating level.

The analysis in Attachment A provides the description of the spillway system, flood storage
capacity, inflow peak discharge and volume, peak discharge from the facility and maximum pool
elevation.

There has not been any changes to spillway system, flood storage capacity or rainfall estimates

that would change the results presented in Attachment A. The calculations show that the
facility has the capacity to manage the inflow design flood, as well as larger flood events.
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1.0 INTRODUCTION

In November of 2010, Freese and Nichols, Inc., (FNI) was retained by American Electric
Power (AEP) to perform various hydrologic and hydraulic calculations to determine the
hydraulic adequacy of the Primary Ash and Secondary Ash Ponds for the Flint Creek Power Plant
located near Gentry, Arkansas. This report summarizes the results of the analysis for the 10-

year, 25-year, 100-year, 25% PMF, 50% PMF, and 100% PMF events.

The two Ash Ponds are situated immediately south of the Flint Creek Power Plant on the
east side of Little Flint Creek Reservoir. The general location of the power plant and associated

reservoirs is shown in Figure 1.
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Hydraulic Analysis of Flint Creek Power Plant Ash Ponds
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2.0 HYDROLOGIC MODEL DEVELOPMENT

2.1 BASIN DELINEATION & CONNECTIVITY
The hydrologic model for the Flint Creek Power Plant Ash Ponds was created in HEC-

HMS* and consisted of two total drainage basins, as shown in Figure 2. The total drainage area
modeled is approximately 1.82 square miles, or 1,167 acres. One basin represents the total area
that drains directly into the Primary Ash Pond, and the other represents the area that drains
only to the Secondary Ash Pond. The basins were delineated from the National Elevation

Dataset (NED) 10-meter resolution Digital Elevation Model (DEM).

The Primary Ash Pond is connected to the Secondary Ash Pond via a wide open channel
controlled by a currently silted over concrete sill and a small weir box at a slightly lower
elevation. Discharges from the Secondary Ash Pond flow into Little Flint Creek Reservoir
through a similar structure. The concrete sill, however, is visible and the weir box has recently

been replaced. Spillway capacities are discussed in further detail in Section 2.4.

Both the Flint Creek Power Plant and the City of Gentry Wastewater Treatment Plant
discharge directly into the Primary Ash Pond. Discharges from the power plant consist of low
volume wastewater and stormwater. Based on data from AEP, these discharges were assumed

constant at a flow rate of 8.08 MGD, or 12.5 cfs.
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2.2 HYDROLOGIC PARAMETERS
The HEC-HMS model incorporates the NRCS Curve Number and Unit Hydrograph

methods for each basin. In this model, the curve numbers were based on hydrologic soil
classifications and land cover. The instantaneous runoff effect of open water surfaces was
accounted for in the development of the curve numbers. The soils dataset was obtained from
the NRCS Soil Survey Geographic Database® (SSURGO), and land use dataset was obtained from
the USGS Seamless Data Warehouse® in the form of the National Land Cover Dataset (NLCD) for
2001. Spatial information about soil types and land use classifications is presented in Figures 3
and 4, respectively. Table 1 provides the matrix used in determining the curve number for each
basin. The curve numbers shown in Table 1 are for Antecedent Moisture Condition (AMC) II.
These values were incorporated in the model for the frequency storm events, such as the 100-
year storm event, and the PMP event. Typically, a higher curve number would be used to
simulate a worst-case scenario with the ground fully saturated. However, because of the long
duration of the PMP event and the timing of the rainfall distribution, the ground will be fully
saturated prior to the peak of the storm and a higher curve number will have no significant

impact on the results.

Table 1 - Curve Number Calculation Matrix

NLCD Classification Curve Number (AMC II)

# Description A B B/C C Cc/D D

11 Open Water 100 100 100 100 100 100
21 Developed, Open Space 68 79 83 86 88 89
22 Developed, Low Intensity 51 68 74 79 82 84
23 Developed, Medium Intensity 77 85 88 90 91 92
24  Developed, High Intensity 89 92 93 94 95 95
31 Barren Land 77 86 89 91 93 94
41 Deciduous Forest 36 60 67 73 76 79
42 Evergreen Forest 36 60 67 73 76 79
43 Mixed Forest 36 60 67 73 76 79
52 Scrub/Shrub 35 56 63 70 74 77
71 Grassland/Herbaceous 39 61 68 74 77 80
81 Pasture/Hay 39 61 68 74 77 80
82 Cultivated Crops 67 78 82 85 87 89
90 Woody Wetlands 45 66 72 77 80 83
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The only input into HEC-HMS for the NRCS Dimensionless Unit Hydrograph is a lag time,
which is calculated based on basin conditions, such as hydraulic length and average slope,
according to the NRCS TR-55 Method. Table 2 provides a summary of the hydrologic

parameters for each basin.

Table 2 - Basin Parameters

. Curve
Basin ?r:zz; La(gm'l;:‘r;\e Number
(AMC )
Primary 1.76 46.58 76.6
Secondary 0.06 10.53 74.9

2.3 ELEVATION-STORAGE DATA

Elevation-storage data for each reservoir was obtained from a combination of two data
sources. Volume calculations based on 5-foot contours were provided by AEP up to elevation
1145.0 ft-msl. The NED 10-meter DEM was utilized to calculate the available storage between
this elevation and the top of dam elevation of 1155.0 ft-msl. These relationships were used in
the hydrologic model for routing both frequency storm events and the PMF and are shown in

Table 3 below.
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Table 3 - Elevation-Storage Data

Primary Secondary

Elevation | Storage Elevation | Storage
(ft-msl) | (acre-ft) (ft-msl) | (acre-ft)
1115 0.00 1130 0.00
1120 4.59 1135 2.71
1125 23.05 1140 7.39
1130 50.92 1142.5 10.79
1135 86.32 1143 11.47
1140 133.10 1144 12.83
1144 182.55 1145 14.19
1145 186.13 1146 20.54
1146 190.47 1147 26.88
1147 195.62 1148 33.23
1148 201.66 1149 39.58
1149 208.67 1150 45.93
1150 222.59 1151 55.13
1151 263.45 1152 64.71
1152 312.36 1153 74.71
1153 363.73 1154 85.10
1154 417.40 1155 95.92
1155 473.32

2.4 DISCHARGE RATING CURVES

Each dam has a single spillway structure with two components — a weir box acting as the
principal spillway and a concrete sill acting as the emergency spillway. Information regarding
the dimensions and elevations of each of these spillways was taken from a combination of
original construction drawings and detailed descriptions from AEP personnel. Detailed

calculations for the discharge rating curves of each spillway are included in Appendix B.

The principal spillway for the Primary Ash Pond consists of a weir box with a 4-foot wide
weir with crest elevation of 1144.0 ft-msl. The weir equation used for this weir box was
provided by AEP personnel. At elevation 1146.0 ft-msl, flow reaches the 228-foot long concrete
sill, effectively the emergency spillway, and the weir box is assumed to be submerged, meaning
flow is completely controlled by the emergency spillway. The sill is located relatively close to
the flat natural grade and is currently covered with soil and light vegetation due to silting over

the years. As such, the emergency spillway is modeled as a broad-crested weir, and the
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discharge rating curve was developed with a steady-state HEC-RAS* model. The HEC-RAS model
accounts for submergence of the tailwater from the downstream lake, which will significantly
restrict flow through the spillway. The discharge rating curve for the combined spillway of the

Primary Ash Pond is shown in Table 4. A photograph of the spillway is shown in Figure 5.

Figure 5 - Primary Ash Pond Spillway

The principal spillway for the Secondary Ash Pond consists of a recently reconstructed
weir box with a 13-foot wide weir with crest elevation of 1142.5 ft-msl. Calculations at several
critical discharges were given on the construction drawings for this modification. These values
were interpolated between to obtain a discharge rating curve at even one-foot increments. At
elevation 1145.0 ft-msl, flow reaches the 250-foot long concrete sill, effectively the emergency
spillway, and the weir box is assumed to be submerged, meaning flow is completely controlled
by the emergency spillway. While the concrete sill is more defined than the one at the Primary
Ash Pond, the effects of submergence were still a concern due to the flat topography and Little
Flint Creek Reservoir immediately downstream. Similar to the Primary Ash Pond spillway, this
spillway was modeled in HEC-RAS. The discharge rating curve for the combined spillway of the

Secondary Ash Pond is shown in Table 4. A photograph of the spillway is shown in Figure 6.
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Figure 6 - Secondary Ash Pond Spillway

Table 4 - Discharge Rating Curves

Primary Secondary
Elevation .Total Elevation .Total
(ft-msl) Discharge (ft-msl) Discharge
(cfs) (cfs)
1144 0 1142.5 0
1145 13 1143 17
1146 34 1144 78
1147 305 1145 165
1148 1,071 1146 536
1149 2,208 1147 1,355
1150 3,603 1148 2,419
1151 5,133 1149 3,735
1152 6,873 1150 5,310
1153 8,816 1151 7,118
1154 10,978 1152 9,174
1155 13,325 1153 11,463
1154 13,974
1155 16,484
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2.5 FREQUENCY MODEL RESULTS
Three frequency storm events were analyzed for the Flint Creek Ash Pond system — the
10-year, 25-year, and 100-year storm events. The hydrologic model described in the preceding
sections was implemented in analyzing these events. Curve numbers were set to Antecedent
Moisture Condition Il, and initial abstractions were calculated automatically by HEC-HMS. These
assumptions represent normal conditions, as would be expected prior to one of these storm
events. The precipitation data was obtained from the National Oceanic and Atmospheric
Administration’s Technical Memorandum NWS HYDRO-35° and Technical Paper 40.° These

values are presented in Table 5. Each storm event was assumed to have a duration of 24 hours.

Table 5 - Frequency Precipitation Depths

Frequency Precipitation (in)

(yrs) 5min | 15min | 60 min 2 hr 3 hr 6 hr 12 hr 24hr

1 0.38 0.82 1.53 1.87 2.06 2.32 2.82 3.30
0.46 0.98 1.78 2.24 2.39 2.75 3.53 4.11

5 0.54 1.16 2.29 2.83 3.17 3.71 4.03 5.22

10 0.61 1.30 2.67 3.24 3.58 4.38 5.23 6.08

25 0.70 1.50 3.09 3.73 4.14 5.08 6.08 7.10

50 0.78 1.66 3.48 4.20 4.62 5.62 6.78 7.91
100 0.85 1.82 3.86 4.68 5.19 6.21 7.45 8.79
500 1.10 2.35 4.99 6.05 6.71 8.03 9.64 11.37

These precipitation depths serve as input data into the hydrologic model, and were
routed through the model as described previously. According to standard engineering practice,
flood routings were started at the lowest spillway crest elevation for each dam. This
corresponds to elevation 1144.0 ft-msl and 1142.5 ft-msl for the Primary and Secondary Ash
Ponds, respectively. The results of the 10-year, 25-year, and 100-year storm events are shown

in Table 6.
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Table 6 - Frequency Model Results

Peak Peak Peak
Elevation Inflow Outflow
(ft-msl) (cfs) (cfs)
10-Year Storm Results
Primary 1148.55 1718.09 1700.04
Secondary 1147.33 1721.99 1706.83
25-Year Storm Results
Primary 1148.94 2169.32 2149.13
Secondary 1147.75 2175.62 2156.64
100-Year Storm Results
Primary 1149.48 2933.96 2862.69
Secondary 1148.35 2893.87 2874.07

2.6 PMF MODEL RESULTS
The Probable Maximum Flood (PMF) is defined as the greatest flood to be expected, and

the Probable Maximum Precipitation (PMP) is theoretically the greatest depth of rainfall for a
given duration that is physically possible over a given size storm area at a particular geographic
location. Generally, the rainfall depth is calculated for the ten square miles of the watershed

which receive the highest intensity rainfall.

Hydrometeorological Report No. 52 (HMR-52),” developed by the U.S. Army Corps of
Engineers, was used to determine the rainfall for each basin. PMP estimates were taken from
Hydrometeorological Report No. 51% and distributed according to HMR-52 to obtain average

rainfall depths over the various drainage areas.

HMR-52 calculates rainfall depths for storm durations ranging from five minutes to
seventy-two hours. Table 7 lists the point rainfall depths calculated by HMR-52 for storm
durations from one hour to 72 hours. Because the total drainage area is less than ten square
miles, the same rainfall depths were applied to both basins.HMR-52 also produces a 72-hour,
critically stacked temporal distribution by arranging the incremental rainfall depths to produce

the rainfall hyetograph shown in Figure 7.
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Table 7 - HMR-52 Point Rainfall Depths

Storm
Duration Dgz;h
(hr)
1 15.89
2 19.98
3 23.22
6 29.14
12 34.10
24 38.61
48 42.92
72 45.40
2
1.8
1.6
1.4
£ 12
i =
2
o 1
T
= 08
o
0.6
0.4 \
)/ -
O T T T T 1
0:00 12:00 24:00 36:00 48:00 60:00 72:00
Time (hrs)
Figure 7 - PMP Rainfall Hyetograph
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The PMF was modeled as described previously, with flood routing started at the lowest
spillway crest elevation — 1144.0 ft-msl and 1142.5 ft-msl for the Primary and Secondary Ash
Ponds, respectively. Additionally, the 25% and 50% PMF were calculated for the two Ponds.
Table 8 contains the results of these PMF model runs — the 25% PMF, 50% PMF, and 100% PMF,

respectively.

Table 8 -PMF Model Results

Peak Peak Peak
Elevation Inflow Outflow
(ft-msl) (cfs) (cfs)
25% PMF Results
Primary 1150.04 3757.22 3627.15
Secondary 1148.94 3670.68 3660.88
50% PMF Results
Primary 1151.96 7501.95 6713.03
Secondary 1150.80 6787.60 6764.12
100% PMF Results
Primary 1154.87 | 14991.39 | 12803.89
Secondary 1153.45 | 13008.71 | 12600.25
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3.0 SUMMARY AND CONCLUSIONS

Based on the results of the hydraulic analysis, both dams are hydraulically adequate for
the full range of storm events from the 10-year to the 100% PMF event. Table 9 lists the
pertinent elevation data for each dam, including the top of dam elevation and principal and
emergency spillway crest elevations. Comparing these elevations to the maximum water
surface elevations shown in Table 10 indicates that each dam would safely contain all flood
events up to, and including, the 100% PMF. Additionally, the emergency spillway for both dams
is engaged somewhat frequently, even during a storm event as low as the 10-year storm. This
should have no adverse affects on these structures, as they appear to be designed to withstand

frequent engaging.

Table 9 - Pertinent Dam Information

Top of Principal Emergency
Dam Spillway Spillway
(ft-msl) (ft-msl) (ft-msl)
Primary 1155.00 1144.00 1146.00
Secondary 1155.00 1142.50 1145.00

Table 10 - Summary of Results

25% 50% 100%

10-year 25-year | 100-year PME PME PME
Primary 1148.55 1148.94 1149.48 1150.04 1151.96 1154.87
Secondary 1147.33 1147.75 1148.35 1148.94 1150.80 1153.45

It should be noted that these results reflect the best understanding of existing
conditions and could be significantly affected by major changes to either of the reservoirs. The
assumptions in this analysis represent average reservoir conditions. In their current conditions,
the Primary Ash and Secondary Ash Ponds associated with the Flint Creek Power Plant are
deemed to be hydraulically adequate for any storm event up to, and including, the 100% PMF.

Pertinent drawings for existing conditions are included in Appendix C.
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Primary Ash Pond

Weir Box

Elevation | Discharge
[ft-msl] [cfs]
1144 0.00
1145 12.65
1146 33.91

Q = 3.33(L-0.2H)H"1.5

L

Assumed rectangular, sharp-
crested weir equation with end
contractions accounted for;
congruent with calculations

4 ft

made by AEP.

Secondary Ash Pond

Weir Box (from Plans)

Elevation | Discharge | Discharge
[ft-msl] [MGD] [cfs]
1142.50 0.000 0.000
1142.70 2.495 3.860
1142.88 6.387 9.882
1143.95 | 47.806 73.967
1145.00 | 106.332 | 164.520

Values taken from plans for
design of new spillway; linear
interpolation between points.




HEC-RAS Plan: PrimarySp\

River: Primary Reach: Spwy

Reach River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl
(cfs) (f) (ft) (ft) (f) (fuft) (ft/s) (sq ft) (ft)
Spwy 3045 PF1 1.00 1144.00 1146.06 1146.06 0.000000 0.00 2396.65 1180.88 0.00
Spwy 3045 PF 2 10.00 1144.00 1146.19 1146.19 0.000000 0.00 2545.85 1183.29 0.00
Spwy 3045 PF 3 50.00 1144.00 1146.41 1146.41 0.000000 0.02 2801.38 1187.40 0.00
Spwy 3045 PF 4 100.00 1144.00 1146.57 1146.57 0.000000 0.03 2995.43 1190.52 0.00
Spwy 3045 PF5 250.00 1144.00 1146.91 1146.91 0.000002 0.07 3400.39 1196.99 0.01
Spwy 3045 PF 6 500.00 1144.00 1147.32 1147.32 0.000004 0.13 3889.13 1204.76 0.01
Spwy 3045 PF7 750.00 1144.00 1147.64 1147.64 0.000006 0.18 4282.36 1210.97 0.02
Spwy 3045 PF 8 1000.00 1144.00 1147.93 1147.93 0.000009 0.22 4629.79 1216.44 0.02
Spwy 3045 PF9 1500.00 1144.00 1148.42 1148.42 0.000013 0.29 5229.47 1225.81 0.02
Spwy 3045 PF 10 2000.00 1144.00 1148.85 1148.85 0.000017 0.35 5757.49 1234.00 0.03
Spwy 3045 PF 11 2500.00 1144.00 1149.20 1149.21 0.000021 0.41 6196.28 1240.77 0.03
Spwy 3045 PF 12 3000.00 1144.00 1149.57 1149.57 0.000024 0.46 6653.47 1247.78 0.03
Spwy 3045 PF 13 3500.00 1144.00 1149.93 1149.93 0.000027 0.50 7100.37 1254.60 0.04
Spwy 3045 PF 14 4000.00 1144.00 1150.27 1150.27 0.000029 0.54 7531.30 1259.46 0.04
Spwy 3045 PF 15 5000.00 1144.00 1150.91 1150.92 0.000032 0.61 8344.34 1267.72 0.04
Spwy 3045 PF 16 6000.00 1144.00 1151.51 1151.52 0.000035 0.68 9101.64 1275.37 0.04
Spwy 3045 PF 17 7000.00 1144.00 1152.07 1152.07 0.000038 0.73 9813.08 1282.51 0.05
Spwy 3045 PF 18 8000.00 1144.00 1152.59 1152.60 0.000040 0.79 10485.21 1289.22 0.05
Spwy 3045 PF 19 9000.00 1144.00 1153.08 1153.09 0.000042 0.83 11123.51 1295.51 0.05
Spwy 3045 PF 20 10000.00 1144.00 1153.55 1153.56 0.000043 0.88 11734.40 1301.50 0.05
Spwy 3045 PF 21 11000.00 1144.00 1154.00 1154.01 0.000045 0.92 12321.14 1307.22 0.05
Spwy 3045 PF 22 12000.00 1144.00 1154.43 1154.45 0.000046 0.96 12886.09 1312.70 0.05
Spwy 3045 PF 23 13000.00 1144.00 1154.85 1154.87 0.000047 1.00 13436.67 1318.01 0.05
Spwy 3045 PF 24 14000.00 1144.00 1155.25 1155.27 0.000048 1.04 13967.30 1321.54 0.05
Spwy 3045 PF 25 15000.00 1144.00 1155.64 1155.66 0.000050 1.07 14482.41 1324.08 0.06
Spwy 2645 PF1 1.00 1144.00 1146.06 1146.06 0.000000 0.00 1052.44 540.92 0.00
Spwy 2645 PF 2 10.00 1144.00 1146.19 1146.19 0.000000 0.01 1120.95 544.71 0.00
Spwy 2645 PF 3 50.00 1144.00 1146.41 1146.41 0.000001 0.04 1239.01 551.19 0.00
Spwy 2645 PF 4 100.00 1144.00 1146.57 1146.57 0.000002 0.08 1329.23 556.09 0.01
Spwy 2645 PF5 250.00 1144.00 1146.91 1146.91 0.000008 0.17 1518.91 566.24 0.02
Spwy 2645 PF 6 500.00 1144.00 1147.31 1147.31 0.000021 0.30 1750.30 578.39 0.03
Spwy 2645 PF7 750.00 1144.00 1147.63 1147.64 0.000034 0.41 1938.54 588.09 0.04
Spwy 2645 PF 8 1000.00 1144.00 1147.92 1147.92 0.000046 0.50 2106.30 596.60 0.04
Spwy 2645 PF9 1500.00 1144.00 1148.40 1148.41 0.000069 0.66 2399.40 611.18 0.06
Spwy 2645 PF 10 2000.00 1144.00 1148.83 1148.84 0.000089 0.80 2661.06 623.92 0.06
Spwy 2645 PF 11 2500.00 1144.00 1149.17 1149.19 0.000109 0.93 2880.32 634.39 0.07
Spwy 2645 PF 12 3000.00 1144.00 1149.54 1149.55 0.000124 1.04 3112.38 645.29 0.08
Spwy 2645 PF 13 3500.00 1144.00 1149.89 1149.91 0.000136 1.13 3341.89 655.89 0.08
Spwy 2645 PF 14 4000.00 1144.00 1150.23 1150.25 0.000146 1.22 3565.68 664.73 0.09
Spwy 2645 PF 15 5000.00 1144.00 1150.87 1150.89 0.000162 1.36 3993.34 679.27 0.09
Spwy 2645 PF 16 6000.00 1144.00 1151.45 1151.49 0.000174 1.49 4397.45 692.66 0.10
Spwy 2645 PF 17 7000.00 1144.00 1152.01 1152.04 0.000183 1.61 4782.14 705.17 0.10
Spwy 2645 PF 18 8000.00 1144.00 1152.52 1152.56 0.000192 1.72 5151.01 722.17 0.10
Spwy 2645 PF 19 9000.00 1144.00 1153.01 1153.06 0.000199 1.82 5507.16 734.88 0.11
Spwy 2645 PF 20 10000.00 1144.00 1153.48 1153.53 0.000205 1.91 5852.04 746.26 0.11
Spwy 2645 PF 21 11000.00 1144.00 1153.92 1153.98 0.000211 1.99 6186.67 758.37 0.11
Spwy 2645 PF 22 12000.00 1144.00 1154.35 1154.41 0.000216 2.07 6513.57 773.21 0.11
Spwy 2645 PF 23 13000.00 1144.00 1154.76 1154.83 0.000220 2.15 6836.81 787.62 0.12
Spwy 2645 PF 24 14000.00 1144.00 1155.16 1155.23 0.000224 2.22 7152.83 800.63 0.12
Spwy 2645 PF 25 15000.00 1144.00 1155.55 1155.62 0.000228 2.29 7463.77 812.08 0.12
Spwy 2090 PF1 1.00 1144.00 1146.06 1146.06 0.000000 0.00 439.34 223.25 0.00
Spwy 2090 PF 2 10.00 1144.00 1146.19 1146.19 0.000000 0.02 467.60 224.52 0.00
Spwy 2090 PF3 50.00 1144.00 1146.41 1146.41 0.000003 0.10 516.01 226.69 0.01
Spwy 2090 PF 4 100.00 1144.00 1146.57 1146.57 0.000011 0.19 552.70 228.31 0.02
Spwy 2090 PF5 250.00 1144.00 1146.90 1146.90 0.000046 0.41 628.44 231.63 0.04
Spwy 2090 PF 6 500.00 1144.00 1147.28 1147.29 0.000121 0.72 718.48 235.51 0.07
Spwy 2090 PF7 750.00 1144.00 1147.58 1147.60 0.000202 0.99 790.00 238.55 0.09
Spwy 2090 PF 8 1000.00 1144.00 1147.84 1147.87 0.000282 1.22 852.81 241.18 0.11
Spwy 2090 PF9 1500.00 1144.00 1148.29 1148.33 0.000436 1.64 960.49 245.64 0.14
Spwy 2090 PF 10 2000.00 1144.00 1148.67 1148.73 0.000578 2.00 1055.05 249.48 0.16
Spwy 2090 PF 11 2500.00 1144.00 1148.97 1149.05 0.000726 2.33 1131.50 252.55 0.18
Spwy 2090 PF 12 3000.00 1144.00 1149.30 1149.40 0.000840 2.62 1214.22 255.83 0.20
Spwy 2090 PF 13 3500.00 1144.00 1149.62 1149.74 0.000933 2.87 1296.46 259.04 0.21
Spwy 2090 PF 14 4000.00 1144.00 1149.93 1150.07 0.001013 3.10 1376.78 262.15 0.22
Spwy 2090 PF 15 5000.00 1144.00 1150.51 1150.69 0.001141 3.50 1530.63 266.97 0.24
Spwy 2090 PF 16 6000.00 1144.00 1151.05 1151.26 0.001243 3.85 1675.69 271.22 0.26
Spwy 2090 PF 17 7000.00 1144.00 1151.55 1151.80 0.001327 4.17 1813.49 275.19 0.27
Spwy 2090 PF 18 8000.00 1144.00 1152.02 1152.31 0.001400 4.46 1944.51 278.92 0.28
Spwy 2090 PF 19 9000.00 1144.00 1152.47 1152.79 0.001465 4.73 2069.87 282.44 0.29
Spwy 2090 PF 20 10000.00 1144.00 1152.90 1153.25 0.001521 4.98 2190.84 285.79 0.29
Spwy 2090 PF 21 11000.00 1144.00 1153.30 1153.69 0.001572 5.21 2307.63 288.99 0.30
Spwy 2090 PF 22 12000.00 1144.00 1153.69 1154.11 0.001618 5.43 2420.69 292.06 0.31
Spwy 2090 PF 23 13000.00 1144.00 1154.07 1154.53 0.001659 5.64 2531.70 295.04 0.31
Spwy 2090 PF 24 14000.00 1144.00 1154.43 1154.92 0.001697 5.85 2639.15 297.89 0.32
Spwy 2090 PF 25 15000.00 1144.00 1154.78 1155.30 0.001732 6.04 2744.33 300.66 0.32
Spwy 2040 PF1 1.00 1146.00 1146.06 1146.06 0.000210 0.07 14.54 227.98 0.05




HEC-RAS Plan: PrimarySp\

River: Primary Reach: Spwy (Continued)

Reach River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl
(cfs) (f () () (f (tift) (ttis) (saft (f
Spwy 2040 PF 2 10.00 1146.00 1146.19 1146.03 1146.19 0.000561 0.23 43.17 228.74 0.09
Spwy 2040 PF 3 50.00 1146.00 1146.40 1146.11 1146.40 0.001164 0.55 91.24 229.99 0.15
Spwy 2040 PF 4 100.00 1146.00 1146.55 1146.18 1146.56 0.001564 0.79 126.75 230.92 0.19
Spwy 2040 PF5 250.00 1146.00 1146.86 1146.34 1146.88 0.002238 1.27 197.81 232.76 0.24
Spwy 2040 PF 6 500.00 1146.00 1147.21 1146.53 1147.26 0.002869 1.80 279.18 234.84 0.29
Spwy 2040 PF7 750.00 1146.00 1147.47 1146.69 1147.55 0.003307 2.21 342.03 236.44 0.32
Spwy 2040 PF 8 1000.00 1146.00 1147.70 1146.84 1147.80 0.003616 2.55 396.54 237.82 0.34
Spwy 2040 PF9 1500.00 1146.00 1148.09 1147.10 1148.24 0.004114 3.11 488.22 240.13 0.38
Spwy 2040 PF 10 2000.00 1146.00 1148.42 1147.33 1148.61 0.004462 3.58 567.90 242.11 0.41
Spwy 2040 PF 11 2500.00 1146.00 1148.66 1148.92 0.005035 4.05 627.48 243.58 0.44
Spwy 2040 PF 12 3000.00 1146.00 1148.95 1149.25 0.005131 4.38 697.84 245.31 0.45
Spwy 2040 PF 13 3500.00 1146.00 1149.24 1149.57 0.005078 4.64 769.82 247.06 0.45
Spwy 2040 PF 14 4000.00 1146.00 1149.53 1149.89 0.004979 4.86 841.06 248.79 0.46
Spwy 2040 PF 15 5000.00 1146.00 1150.08 1150.50 0.004769 5.24 978.69 252.08 0.46
Spwy 2040 PF 16 6000.00 1146.00 1150.60 1151.07 0.004591 5.57 1109.28 255.17 0.46
Spwy 2040 PF 17 7000.00 1146.00 1151.08 1151.60 0.004447 5.86 1233.52 258.08 0.46
Spwy 2040 PF 18 8000.00 1146.00 1151.53 1152.10 0.004339 6.12 1351.53 260.81 0.46
Spwy 2040 PF 19 9000.00 1146.00 1151.96 1152.58 0.004255 6.38 1464.21 263.39 0.46
Spwy 2040 PF 20 10000.00 1146.00 1152.38 1153.03 0.004186 6.61 1572.90 265.85 0.46
Spwy 2040 PF 21 11000.00 1146.00 1152.77 1153.47 0.004131 6.83 1677.54 268.20 0.46
Spwy 2040 PF 22 12000.00 1146.00 1153.14 1153.89 0.004086 7.05 1778.63 270.45 0.46
Spwy 2040 PF 23 13000.00 1146.00 1153.51 1154.29 0.004041 7.24 1878.01 272.65 0.47
Spwy 2040 PF 24 14000.00 1146.00 1153.86 1154.69 0.004009 7.44 1973.80 274.75 0.47
Spwy 2040 PF 25 15000.00 1146.00 1154.20 1155.07 0.003979 7.62 2067.42 276.79 0.47
Spwy 1980 PF1 1.00 1146.00 1146.03 1146.03 1146.03 0.003444 0.16 6.28 227.77 0.17
Spwy 1980 PF 2 10.00 1146.00 1146.03 1146.03 1146.07 0.344390 1.59 6.28 227.77 1.69
Spwy 1980 PF 3 50.00 1146.00 1146.11 1146.11 1146.17 0.084653 1.99 25.15 228.26 1.06
Spwy 1980 PF 4 100.00 1146.00 1146.18 1146.18 1146.27 0.064245 2.42 41.44 228.69 1.00
Spwy 1980 PF5 250.00 1146.00 1146.34 1146.34 1146.50 0.052170 3.27 76.55 229.61 1.00
Spwy 1980 PF 6 500.00 1146.00 1146.53 1146.53 1146.79 0.045516 4.14 121.08 230.77 1.00
Spwy 1980 PF7 750.00 1146.00 1146.69 1146.69 1147.04 0.041388 4.73 159.14 231.76 1.00
Spwy 1980 PF 8 1000.00 1146.00 1146.84 1146.84 1147.26 0.039052 5.22 192.70 232.62 1.00
Spwy 1980 PF9 1500.00 1146.00 1147.10 1147.10 1147.65 0.035580 5.96 253.33 234.18 1.00
Spwy 1980 PF 10 2000.00 1146.00 1147.33 1147.33 1147.99 0.033347 6.56 307.60 235.57 1.00
Spwy 1980 PF 11 2500.00 1146.00 1147.83 1148.37 0.017832 5.93 426.22 238.57 0.77
Spwy 1980 PF 12 3000.00 1146.00 1148.25 1148.76 0.012783 5.77 527.41 241.10 0.68
Spwy 1980 PF 13 3500.00 1146.00 1148.63 1149.13 0.010361 5.76 618.18 243.35 0.63
Spwy 1980 PF 14 4000.00 1146.00 1148.97 1149.48 0.008942 5.80 702.13 245.41 0.59
Spwy 1980 PF 15 5000.00 1146.00 1149.59 1150.13 0.007361 5.98 855.59 249.14 0.56
Spwy 1980 PF 16 6000.00 1146.00 1150.15 1150.73 0.006504 6.19 995.35 252.48 0.54
Spwy 1980 PF 17 7000.00 1146.00 1150.66 1151.28 0.005964 6.40 1125.52 255.55 0.52
Spwy 1980 PF 18 8000.00 1146.00 1151.13 1151.80 0.005605 6.62 1247.33 258.40 0.51
Spwy 1980 PF 19 9000.00 1146.00 1151.58 1152.28 0.005352 6.84 1362.45 261.06 0.51
Spwy 1980 PF 20 10000.00 1146.00 1152.00 1152.75 0.005155 7.04 1472.96 263.59 0.51
Spwy 1980 PF 21 11000.00 1146.00 1152.40 1153.19 0.005005 7.25 1578.75 265.98 0.50
Spwy 1980 PF 22 12000.00 1146.00 1152.78 1153.61 0.004888 7.44 1680.58 268.27 0.50
Spwy 1980 PF 23 13000.00 1146.00 1153.15 1154.02 0.004778 7.62 1780.75 270.50 0.50
Spwy 1980 PF 24 14000.00 1146.00 1153.50 1154.42 0.004696 7.81 1876.85 272.62 0.50
Spwy 1980 PF 25 15000.00 1146.00 1153.85 1154.80 0.004624 7.98 1970.72 274.68 0.50
Spwy 1865 PF1 1.00 1142.50 1145.03 1145.03 0.000000 0.00 590.46 242.39 0.00
Spwy 1865 PF 2 10.00 1142.50 1145.06 1145.06 0.000000 0.02 598.04 242.61 0.00
Spwy 1865 PF 3 50.00 1142.50 1145.17 1145.17 0.000002 0.08 625.80 243.39 0.01
Spwy 1865 PF 4 100.00 1142.50 1145.28 1145.28 0.000007 0.16 652.10 244.13 0.02
Spwy 1865 PF5 250.00 1142.50 1145.55 1145.56 0.000032 0.36 719.08 246.00 0.04
Spwy 1865 PF 6 500.00 1142.50 1145.94 1145.95 0.000086 0.63 815.36 248.66 0.06
Spwy 1865 PF7 750.00 1142.50 1146.28 1146.30 0.000140 0.86 900.88 251.00 0.08
Spwy 1865 PF 8 1000.00 1142.50 1146.59 1146.61 0.000192 1.05 978.04 253.10 0.09
Spwy 1865 PF9 1500.00 1142.50 1147.13 1147.16 0.000283 1.39 1115.26 256.78 0.11
Spwy 1865 PF 10 2000.00 1142.50 1147.60 1147.64 0.000363 1.68 1236.37 259.99 0.13
Spwy 1865 PF 11 2500.00 1142.50 1148.02 1148.07 0.000433 1.93 1345.86 262.85 0.14
Spwy 1865 PF 12 3000.00 1142.50 1148.40 1148.47 0.000495 2.16 1447.21 265.48 0.16
Spwy 1865 PF 13 3500.00 1142.50 1148.75 1148.84 0.000553 2.37 1541.43 267.90 0.17
Spwy 1865 PF 14 4000.00 1142.50 1149.09 1149.18 0.000605 2.57 1630.75 270.17 0.18
Spwy 1865 PF 15 5000.00 1142.50 1149.69 1149.82 0.000697 2.92 1796.52 274.33 0.19
Spwy 1865 PF 16 6000.00 1142.50 1150.25 1150.40 0.000778 3.25 1949.23 278.15 0.21
Spwy 1865 PF 17 7000.00 1142.50 1150.76 1150.94 0.000850 3.54 2092.02 281.40 0.22
Spwy 1865 PF 18 8000.00 1142.50 1151.23 1151.45 0.000914 3.81 2226.56 284.42 0.23
Spwy 1865 PF 19 9000.00 1142.50 1151.68 1151.92 0.000974 4.07 2354.06 287.25 0.24
Spwy 1865 PF 20 10000.00 1142.50 1152.10 1152.38 0.001027 4.30 2476.62 289.95 0.24
Spwy 1865 PF 21 11000.00 1142.50 1152.51 1152.81 0.001077 4.53 2594.15 292.51 0.25
Spwy 1865 PF 22 12000.00 1142.50 1152.89 1153.22 0.001124 4.75 2707.35 294.96 0.26
Spwy 1865 PF 23 13000.00 1142.50 1153.27 1153.63 0.001166 4.95 2818.73 297.36 0.27
Spwy 1865 PF 24 14000.00 1142.50 1153.63 1154.01 0.001206 5.14 2925.72 299.65 0.27
Spwy 1865 PF 25 15000.00 1142.50 1153.97 1154.39 0.001244 5.33 3030.20 301.87 0.28
Spwy 1575 PF1 1.00 1142.50 1145.03 1145.03 0.000000 0.00 924.26 390.65 0.00
Spwy 1575 PF 2 10.00 1142.50 1145.06 1145.06 0.000000 0.01 936.47 391.27 0.00




HEC-RAS Plan: PrimarySp\

River: Primary Reach: Spwy (Continued)

Reach River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl
(cfs) (f () () (f (tift) (ttis) (saft (f
Spwy 1575 PF 3 50.00 1142.50 1145.17 1145.17 0.000001 0.05 981.21 393.50 0.01
Spwy 1575 PF 4 100.00 1142.50 1145.28 1145.28 0.000003 0.10 1023.45 395.60 0.01
Spwy 1575 PF5 250.00 1142.50 1145.55 1145.55 0.000014 0.23 1130.74 400.88 0.02
Spwy 1575 PF 6 500.00 1142.50 1145.93 1145.93 0.000036 0.41 1285.04 408.36 0.04
Spwy 1575 PF7 750.00 1142.50 1146.26 1146.27 0.000059 0.55 1422.82 414.92 0.05
Spwy 1575 PF 8 1000.00 1142.50 1146.56 1146.57 0.000081 0.68 1547.84 420.78 0.06
Spwy 1575 PF9 1500.00 1142.50 1147.09 1147.10 0.000119 0.90 1772.31 431.11 0.07
Spwy 1575 PF 10 2000.00 1142.50 1147.55 1147.57 0.000152 1.08 1972.73 440.13 0.08
Spwy 1575 PF 11 2500.00 1142.50 1147.96 1147.99 0.000181 1.24 2155.83 448.21 0.09
Spwy 1575 PF 12 3000.00 1142.50 1148.34 1148.37 0.000206 1.38 2326.95 455.63 0.10
Spwy 1575 PF 13 3500.00 1142.50 1148.69 1148.72 0.000229 1.52 2487.39 462.48 0.11
Spwy 1575 PF 14 4000.00 1142.50 1149.02 1149.06 0.000249 1.64 2640.71 468.94 0.11
Spwy 1575 PF 15 5000.00 1142.50 1149.63 1149.68 0.000285 1.86 2928.41 480.81 0.12
Spwy 1575 PF 16 6000.00 1142.50 1150.18 1150.24 0.000315 2.05 3196.82 491.14 0.13
Spwy 1575 PF 17 7000.00 1142.50 1150.69 1150.76 0.000341 2.23 3450.35 499.74 0.14
Spwy 1575 PF 18 8000.00 1142.50 1151.17 1151.25 0.000364 2.39 3691.22 507.78 0.14
Spwy 1575 PF 19 9000.00 1142.50 1151.62 1151.71 0.000384 2.54 3921.40 515.34 0.15
Spwy 1575 PF 20 10000.00 1142.50 1152.05 1152.15 0.000402 2.68 4144.25 522.56 0.15
Spwy 1575 PF 21 11000.00 1142.50 1152.46 1152.57 0.000419 2.81 4359.42 529.44 0.16
Spwy 1575 PF 22 12000.00 1142.50 1152.85 1152.97 0.000434 2.94 4568.04 536.02 0.16
Spwy 1575 PF 23 13000.00 1142.50 1153.23 1153.36 0.000447 3.06 4774.53 542.46 0.16
Spwy 1575 PF 24 14000.00 1142.50 1153.60 1153.74 0.000459 3.17 4974.04 548.60 0.17
Spwy 1575 PF 25 15000.00 1142.50 1153.95 1154.10 0.000470 3.27 5169.91 554.60 0.17
Spwy 1180 PF1 1.00 1142.50 1145.03 1145.03 0.000000 0.00 390.05 173.31 0.00
Spwy 1180 PF 2 10.00 1142.50 1145.06 1145.06 0.000000 0.03 395.47 173.78 0.00
Spwy 1180 PF 3 50.00 1142.50 1145.17 1145.17 0.000005 0.13 415.21 175.47 0.01
Spwy 1180 PF 4 100.00 1142.50 1145.28 1145.28 0.000018 0.25 433.70 177.04 0.03
Spwy 1180 PF5 250.00 1142.50 1145.53 1145.54 0.000081 0.56 479.83 180.89 0.06
Spwy 1180 PF 6 500.00 1142.50 1145.89 1145.90 0.000219 0.99 544.83 186.19 0.10
Spwy 1180 PF7 750.00 1142.50 1146.19 1146.22 0.000364 1.35 602.33 190.76 0.12
Spwy 1180 PF 8 1000.00 1142.50 1146.46 1146.50 0.000505 1.67 654.19 194.78 0.15
Spwy 1180 PF9 1500.00 1142.50 1146.93 1147.00 0.000765 2.22 746.99 201.78 0.19
Spwy 1180 PF 10 2000.00 1142.50 1147.33 1147.43 0.000996 2.68 829.61 207.82 0.21
Spwy 1180 PF 11 2500.00 1142.50 1147.69 1147.83 0.001204 3.09 904.92 213.17 0.24
Spwy 1180 PF 12 3000.00 1142.50 1148.02 1148.19 0.001392 3.46 975.38 218.06 0.26
Spwy 1180 PF 13 3500.00 1142.50 1148.32 1148.52 0.001566 3.80 1041.24 222.53 0.28
Spwy 1180 PF 14 4000.00 1142.50 1148.60 1148.83 0.001724 4.12 1104.34 226.73 0.29
Spwy 1180 PF 15 5000.00 1142.50 1149.11 1149.41 0.002006 4.69 1222.69 234.41 0.32
Spwy 1180 PF 16 6000.00 1142.50 1149.58 1149.94 0.002253 5.20 1333.24 241.36 0.34
Spwy 1180 PF 17 7000.00 1142.50 1150.00 1150.44 0.002469 5.66 1438.18 247.77 0.36
Spwy 1180 PF 18 8000.00 1142.50 1150.40 1150.90 0.002657 6.08 1538.34 252.83 0.38
Spwy 1180 PF 19 9000.00 1142.50 1150.78 1151.34 0.002828 6.47 1634.01 257.57 0.40
Spwy 1180 PF 20 10000.00 1142.50 1151.14 1151.76 0.002981 6.83 1726.93 262.23 0.41
Spwy 1180 PF 21 11000.00 1142.50 1151.48 1152.16 0.003123 7.17 1816.65 266.69 0.42
Spwy 1180 PF 22 12000.00 1142.50 1151.80 1152.54 0.003253 7.50 1903.74 270.94 0.43
Spwy 1180 PF 23 13000.00 1142.50 1152.12 1152.92 0.003362 7.79 1991.10 275.14 0.44
Spwy 1180 PF 24 14000.00 1142.50 1152.42 1153.28 0.003469 8.08 2075.19 279.12 0.45
Spwy 1180 PF 25 15000.00 1142.50 1152.72 1153.62 0.003565 8.36 2158.05 282.98 0.46
Spwy 1010 PF1 1.00 1145.00 1145.03 1145.03 1145.03 0.003648 0.16 6.41 250.00 0.17
Spwy 1010 PF 2 10.00 1145.00 1145.04 1145.04 1145.06 0.120220 1.12 8.94 250.00 1.04
Spwy 1010 PF 3 50.00 1145.00 1145.12 1145.12 1145.16 0.054496 1.68 29.79 250.00 0.86
Spwy 1010 PF 4 100.00 1145.00 1145.17 1145.17 1145.26 0.065680 2.34 42.69 250.00 1.00
Spwy 1010 PF5 250.00 1145.00 1145.32 1145.32 1145.47 0.053522 3.18 78.70 250.00 1.00
Spwy 1010 PF 6 500.00 1145.00 1145.50 1145.50 1145.75 0.046081 4.00 124.85 250.00 1.00
Spwy 1010 PF7 750.00 1145.00 1145.65 1145.65 1145.98 0.042967 4.61 162.69 250.00 1.01
Spwy 1010 PF 8 1000.00 1145.00 1145.79 1145.79 1146.19 0.040015 5.06 197.60 250.00 1.00
Spwy 1010 PF9 1500.00 1145.00 1146.04 1146.04 1146.56 0.036801 5.80 258.64 250.00 1.00
Spwy 1010 PF 10 2000.00 1145.00 1146.25 1146.25 1146.89 0.034722 6.39 312.99 250.00 1.01
Spwy 1010 PF 11 2500.00 1145.00 1146.46 1146.46 1147.19 0.032773 6.86 364.32 250.00 1.00
Spwy 1010 PF 12 3000.00 1145.00 1146.64 1146.64 1147.47 0.031783 7.31 410.43 250.00 1.01
Spwy 1010 PF 13 3500.00 1145.00 1146.82 1146.82 1147.74 0.030795 7.70 454.74 250.00 1.01
Spwy 1010 PF 14 4000.00 1145.00 1146.99 1146.99 1147.99 0.029938 8.05 497.13 250.00 1.01
Spwy 1010 PF 15 5000.00 1145.00 1147.31 1147.31 1148.47 0.028520 8.66 577.27 250.00 1.00
Spwy 1010 PF 16 6000.00 1145.00 1147.61 1147.61 1148.92 0.027434 9.20 652.16 250.00 1.00
Spwy 1010 PF 17 7000.00 1145.00 1147.89 1147.89 1149.35 0.026677 9.70 722.02 250.00 1.01
Spwy 1010 PF 18 8000.00 1145.00 1148.16 1148.16 1149.75 0.025989 10.14 789.06 250.00 1.01
Spwy 1010 PF 19 9000.00 1145.00 1148.42 1148.42 1150.14 0.025329 10.54 854.10 250.00 1.00
Spwy 1010 PF 20 10000.00 1145.00 1148.66 1148.66 1150.52 0.024854 10.92 915.71 250.00 1.01
Spwy 1010 PF 21 11000.00 1145.00 1148.91 1148.91 1150.88 0.024290 11.26 977.05 250.00 1.00
Spwy 1010 PF 22 12000.00 1145.00 1149.15 1149.15 1151.23 0.023703 11.56 1037.78 250.00 1.00
Spwy 1010 PF 23 13000.00 1145.00 1149.37 1149.37 1151.57 0.023587 11.91 1091.16 250.00 1.00
Spwy 1010 PF 24 14000.00 1145.00 1149.59 1149.59 1151.90 0.023226 12.21 1146.85 250.00 1.00
Spwy 1010 PF 25 15000.00 1145.00 1149.81 1149.81 1152.23 0.022894 12.49 1201.29 250.00 1.00
Spwy 980 PF1 1.00 1138.41 1138.63 1138.64 0.012975 0.76 1.31 12.25 0.41
Spwy 980 PF 2 10.00 1138.41 1138.92 1138.96 0.012867 1.63 6.13 18.08 0.49
Spwy 980 PF 3 50.00 1138.41 1139.48 1139.61 0.012670 2.88 17.34 21.36 0.56




HEC-RAS Plan: PrimarySp\

River: Primary Reach: Spwy (Continued)

Reach River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl
(cfs) (f) (ft) (ft) (f) (fu/ft) (ft/s) (sq ft) (ft)
Spwy 980 PF 4 100.00 1138.41 1139.94 1140.14 0.012492 3.61 27.71 23.99 0.59
Spwy 980 PF5 250.00 1138.41 1140.87 1141.22 0.012257 4.76 52.49 29.35 0.63
Spwy 980 PF 6 500.00 1138.41 1141.91 1142.44 0.012095 5.80 86.24 35.37 0.65
Spwy 980 PF7 750.00 1138.41 1142.57 1141.87 1143.24 0.012393 6.66 124.28 107.75 0.68
Spwy 980 PF 8 1000.00 1138.41 1143.02 1143.02 1143.69 0.011107 6.94 198.91 190.22 0.66
Spwy 980 PF9 1500.00 1138.41 1143.52 1143.52 1144.24 0.011428 7.71 297.85 207.21 0.69
Spwy 980 PF 10 2000.00 1138.41 1143.86 1143.86 1144.66 0.012474 8.51 368.85 215.15 0.73
Spwy 980 PF 11 2500.00 1138.41 1144.20 1144.15 1145.03 0.012449 8.95 443.19 223.15 0.74
Spwy 980 PF 12 3000.00 1138.41 1144.50 1144.42 1145.37 0.012396 9.32 511.36 228.47 0.74
Spwy 980 PF 13 3500.00 1138.41 1144.77 1145.67 0.012316 9.63 574.02 230.71 0.75
Spwy 980 PF 14 4000.00 1138.41 1145.03 1145.96 0.012243 9.91 633.07 232.80 0.75
Spwy 980 PF 15 5000.00 1138.41 1145.49 1146.49 0.012123 10.43 742.92 236.65 0.76
Spwy 980 PF 16 6000.00 1138.41 1145.92 1146.99 0.012022 10.88 844.72 240.16 0.76
Spwy 980 PF 17 7000.00 1138.41 1146.32 1147.45 0.011945 11.29 940.23 243.40 0.77
Spwy 980 PF 18 8000.00 1138.41 1146.69 1147.89 0.011881 11.67 1030.88 246.44 0.77
Spwy 980 PF 19 9000.00 1138.41 1147.04 1148.31 0.011824 12.03 1117.69 249.32 0.78
Spwy 980 PF 20 10000.00 1138.41 1147.37 1148.72 0.011772 12.36 1201.29 252.06 0.78
Spwy 980 PF 21 11000.00 1138.41 1147.69 1149.10 0.011728 12.67 1282.05 254.67 0.79
Spwy 980 PF 22 12000.00 1138.41 1148.00 1149.47 0.011668 12.96 1361.15 257.21 0.79
Spwy 980 PF 23 13000.00 1138.41 1148.29 1149.83 0.011654 13.25 1436.48 259.61 0.79
Spwy 980 PF 24 14000.00 1138.41 1148.57 1150.18 0.011617 13.52 1510.97 261.95 0.80
Spwy 980 PF 25 15000.00 1138.41 1148.85 1150.52 0.011587 13.78 1583.58 264.22 0.80
Spwy 680 PF1 1.00 1135.00 1135.23 1135.15 1135.23 0.009998 0.69 1.44 12.74 0.36
Spwy 680 PF 2 10.00 1135.00 1135.53 1135.37 1135.57 0.010009 1.51 6.63 18.24 0.44
Spwy 680 PF3 50.00 1135.00 1136.14 1135.79 1136.25 0.010003 2.67 18.75 21.74 0.51
Spwy 680 PF 4 100.00 1135.00 1136.62 1136.14 1136.80 0.010019 3.35 29.87 24.51 0.53
Spwy 680 PF5 250.00 1135.00 1137.59 1136.90 1137.90 0.010000 4.43 56.38 30.11 0.57
Spwy 680 PF 6 500.00 1135.00 1138.66 1137.78 1139.12 0.010009 5.44 92.27 42.73 0.60
Spwy 680 PF7 750.00 1135.00 1139.31 1138.46 1139.88 0.010016 6.19 143.86 151.04 0.62
Spwy 680 PF 8 1000.00 1135.00 1139.68 1139.62 1140.28 0.010010 6.67 211.16 192.63 0.63
Spwy 680 PF9 1500.00 1135.00 1140.20 1140.11 1140.83 0.010004 7.32 316.31 209.34 0.65
Spwy 680 PF 10 2000.00 1135.00 1140.61 1140.47 1141.27 0.010002 7.81 404.24 219.03 0.66
Spwy 680 PF 11 2500.00 1135.00 1140.96 1140.74 1141.65 0.010002 8.23 483.28 227.39 0.66
Spwy 680 PF 12 3000.00 1135.00 1141.27 1141.01 1141.99 0.010009 8.58 553.34 229.99 0.67
Spwy 680 PF 13 3500.00 1135.00 1141.55 1141.22 1142.31 0.010005 8.89 618.55 232.31 0.68
Spwy 680 PF 14 4000.00 1135.00 1141.82 1141.44 1142.60 0.010003 9.18 679.91 234.47 0.68
Spwy 680 PF 15 5000.00 1135.00 1142.30 1141.79 1143.15 0.010001 9.70 793.98 238.43 0.69
Spwy 680 PF 16 6000.00 1135.00 1142.74 1142.12 1143.66 0.010013 10.16 899.08 242.03 0.70
Spwy 680 PF 17 7000.00 1135.00 1143.14 1142.42 1144.14 0.010007 10.58 998.26 245.37 0.71
Spwy 680 PF 18 8000.00 1135.00 1143.52 1142.72 1144.59 0.010003 10.96 1092.37 248.50 0.71
Spwy 680 PF 19 9000.00 1135.00 1143.88 1142.98 1145.01 0.010003 11.32 1182.21 251.45 0.72
Spwy 680 PF 20 10000.00 1135.00 1144.23 1143.27 1145.42 0.010002 11.65 1268.66 254.26 0.72
Spwy 680 PF 21 11000.00 1135.00 1144.55 1143.55 1145.81 0.010001 11.96 1352.19 256.95 0.73
Spwy 680 PF 22 12000.00 1135.00 1144.86 1143.77 1146.19 0.010016 12.27 1432.41 259.50 0.73
Spwy 680 PF 23 13000.00 1135.00 1145.17 1144.01 1146.55 0.010012 12.55 1511.28 261.98 0.74
Spwy 680 PF 24 14000.00 1135.00 1145.46 1144.24 1146.90 0.010008 12.82 1588.16 264.38 0.74
Spwy 680 PF 25 15000.00 1135.00 1145.74 1144.47 1147.24 0.010005 13.08 1663.20 266.71 0.75
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USING NRCS TR55 METHOD TO COMPUTE TIME OF CONCENTRATION

Existing Con

ditions

Proje!

PROJECT
LOCATION

BASIN COND.

WSHED NAME

ct Data: Comments:

SHEET FLOW: (100" MAX)
Land Use
Undeveloped n value]% Land use
Conc.,gravel,asphalt,bare soil
Grass Short Prairie
Maintained Grass
Woods Light Underbrush
Woods Dense underbrush
based on information for imperviousness from Corps of Engineers
Land Use % Conc % Grass n value|% Land Use Incn
Low D. Residential (1+ Acres) 25 75 0.21375 0
Med. D. Residential (1/3 Acres) 41 59 0.17135 0.17135
High D. Residential (1/4 Acres) 47 53 0.15545 0
Multifamily 70 30 0.0945 0
Mobile Home Parks 20 80 0.227 0
C.B.D. 95 5 0.02825 0
Strip Commercial 90 10 0.0415 0
Shopping Center 95 5 0.02825 0
Instutional-Schools 40 60 0.174 0
Industrial 90 10 0.0415 0
Highway ROW 35 65 0.18725 0
Public Utilities 60 40 0.121 0
Vacant urban land and 6 84 0.2361 0
Parks 0 0 0
Other 0 0 0 0
TOTAL 100 0.17135
LENGTH FT. MAX 100° (n x |_)°-8
2 YR. 24 HOUR PRECIP IN. T, =0.007x—5——7
SLOPE FT/FT R™x3
SHALLOW CONCENTRATED FLOW
1=PAVED 2=UNPAVED)| L
LENGTH FT T 2=
SLOPE FT/IFT 60 xV
COMPUTED VELOCITY FROM FIGURE 3.1= 1.508
CHANNEL FLOW
[ TOPWIDTH 2
XSECT AREA= T00000[SQ FT__|[BOTTOM . (i) sl
| DEPTH v Pu
WETTED PERIMETER 36.623[FT n
SLOPE FT/IFT L
MANNINGS N T —
COMPUTED VELOCITY FT/S 6 60 x V
LENGTH FT
| Conditions Adjusted  |NRCS Method |Selected
WATERSHED NUMBER Primary Tc (Min) JTc (Min) Tc (Min)
SHEET FLOW|Max 30 Min 30.0 12.39 12.39
SHALLOW CONCENTRATED FLOW 26.12 26.12
CHANNEL FLOW 39.12 39.12
TOTAL 77.63 77.63| T, =T +T 4T +T,+T5+Tg
| | Lag (Hrs) = 0.78
| Lag(min) = 46.58)




USING NRCS TR55 METHOD TO COMPUTE TIME OF CONCENTRATION

Existing Conditions

Project Data: Comments:

PROJECT
LOCATION

BASIN COND.

WSHED NAME

SHEET FLOW: (100" MAX)
Land Use
Undeveloped n value]% Land use Incn
Conc.,gravel,asphalt,bare soil 0.015 0
Grass Short Prairie 0.15 0.15
Maintained Grass 0.03 0
Woods Light Underbrush 0.4 0
Woods Dense underbrush 0.8 0
TOTAL 100 0.15
LENGTH FT. MAX 100’ (n x |_)°-8
2 YR. 24 HOUR PRECIP IN. T, =0.007x—z—7
SLOPE FT/FT R™x$
SHALLOW CONCENTRATED FLOW
1=PAVED 2=UNPAVED)| L
LENGTH FT T = —_—
SLOPE, 60 xV
COMPUTED VELOCITY FROM FIGURE 3.1=
| Conditions Adjusted  |NRCS Method |Selected
WATERSHED NUMBER Secondary Tc (Min) JTc (Min) Tc (Min)
SHEET FLOW/|Max 30 Min 30.0 8.44] 8.44]
SHALLOW CONCENTRATED FLOW 9.12) 9.12
TOTAL 17.56 1756| T, =T +T,+T3+T,+T5+Tg
| | Lag (Hrs) = 0.18
| Lag(min) = 10.53]




Curve Number

Basin (AMC Il Area_acre
Primary 76.6 1127.5
Secondary 74.9 39.9

Curve Number Calculations



Basin Area_acre
Primary 1127.47
Secondary 39.90

Name GRIDCODE HSG Area_ftA2 Area_acre CN Inc. CN
Primary 11 w 492113.109 11.297 100 1.002
Primary 23 w 6432.202 0.148 100 0.013
Primary 31 w 196628.865 4.514 100 0.400
Primary 41 w 151664.101 3.482 100 0.309
Primary 71 w 22148.379 0.508 100 0.045
Primary 81 w 58928.772 1.353 100 0.120
Primary 11 B 219057.220 5.029 100 0.446
Primary 21 B 412397.879 9.467 79 0.663
Primary 22 B 511234.844 11.736 68 0.708
Primary 23 B 656437.501 15.070 85 1.136
Primary 31 B 336825.792 7.732 86 0.590
Primary 41 B 1432215.235 32.879 60 1.750
Primary 71 B 192038.278 4.409 61 0.239
Primary 81 B 3304498.256 75.861 61 4.104
Primary 90 B 53877.802 1.237 66 0.072
Primary 11 C 10933.953 0.251 100 0.022
Primary 21 C 2381557.518 54.673 86 4.170
Primary 22 C 564650.628 12.963 79 0.908
Primary 23 C 173626.908 3.986 90 0.318
Primary 31 C 185483.243 4.258 91 0.344
Primary 41 C 1450486.842 33.299 73 2.156
Primary 71 C 335571.928 7.704 74 0.506
Primary 81 C 24105757.161 | 553.392 74 36.321
Primary 90 C 4267.451 0.098 77 0.007
Primary 21 D 1245218.812 28.586 89 2.257
Primary 22 D 1727655.376 39.662 84 2.955
Primary 23 D 164748.228 3.782 92 0.309
Primary 31 D 1950.419 0.045 94 0.004
Primary 41 D 733098.073 16.830 79 1.179
Primary 81 D 5876087.739 134.896 80 9.572
Primary 24 B 1488256.200 34.166 92 2.788
Primary 24 C 306439.480 7.035 94 0.587
Primary 24 C 310317.021 7.124 94 0.594

Secondary 11 B 60082.739 1.379 100 3.457
Secondary 41 B 192385.993 4.417 60 6.642

Curve Number Calculations




Name GRIDCODE HSG Area_ftA2 Area_acre CN Inc. CN
Secondary 81 B 90951.376 2.088 61 3.192
Secondary 11 C 106317.260 2.441 100 6.117
Secondary 21 C 107888.311 2.477 86 5.339
Secondary 41 C 210068.421 4.823 73 8.824
Secondary 71 C 33928.559 0.779 74 1.445
Secondary 81 C 936337.296 21.495 74 39.868

Curve Number Calculations



Curve Number

GRIDCODE |NLCD Description TR-55 Description A B B/C C c/D D w
11 Open Water Water 100 100 100 100 100 100 100
21 Developed, Open Space Open Space - Poor 68 79 83 86 88 89 100
22 Developed, Low Intensity Low Density Residential acre 51 68 74 79 82 84 100
23 Developed, Medium Intensity High Density Residential 77 85 88 90 91 92 100
24 Developed, High Intensity Commercial 89 92 93 94 95 95 100
31 Barren Land Fallow - Bare 77 86 89 91 93 94 100
41 Deciduous Forest Woods - Fair 36 60 67 73 76 79 100
42 Evergreen Gorest Woods - Fair 36 60 67 73 76 79 100
43 Mixed Forest Woods - Fair 36 60 67 73 76 79 100
52 Scrub/Shrub Brush - Fair 35 56 63 70 74 77 100
71 Grassland/Herbaceous Open Space - Good 39 61 68 74 77 80 100
81 Pasture/Hay Open Space - Good 39 61 68 74 77 80 100
82 Cultivated Crops Row Crops SR - Good 67 78 82 85 87 89 100
90 Woody Wetlands Woods - Poor 45 66 72 77 80 83 100

Curve Number Calculations




Hydraulic Analysis of Flint Creek Power Plant Ash Ponds

American Electric Power Company

Appendix C
Pertinent Drawings

January 2011
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¢6—X04

STOCKPILE »

HYDROGEN
TANKS

LAYDOWN AREA
(CRUSHED ROCK)

MATERIAL
STORAGE
AREA
(FENCED IN

SERVICE

) BUILDING

J

CONTAINMENT
BASIN

161KV
SWITCHBOARD

+

COOLING
LAKE

TEMPORARY
METAL PARTS
LAYDOWN AREA
(GRASS)

WAREHOUSE
P

i "BROWN WAREHOUSE"

DEMINERALIZER

o

LIFT STATION/SUMP

o

\ LAYDOWN AREA/TEMP
TRAILER AREA
(CRUSHED ROCK)

FUTURE
) CRUSHER
T° HOUSE

HOPPE
+
—

RECLAIM

R

/
/
/
/
/
Portable
500 gal
tank
LAYDOWN AREA/TEMP
TRAILER AREA
(CRUSHED ROCK)
CAR DUMPER
A~ PRIMARY ASH
A~~~
e SETTLING BASIN
Storage Tank Dipe of | ContainmentyDiversionary | Volume of Tank Dype of | Containment Diversionary | Volume of Exposed| Sto Tank Type of | Containment/Divers Volume of
Nep o hC | Exeoed. Gagacty Tipe of O/ Type/ | Contatment or | Siructure Woteria of * | Contanment | Surfoce Flow ep Source R | Exgzed) T of 0/ Tpe/ | Conaitment or | Siructure Woteria of | Containment | Surface Flow Nop Sowee o 5&5: oo T ot 1/ Type/ | Contaitment or| “Siructue Naterl of | Conlanment | Suface Flow
et lassificatio er (gollons) ol Yeor % Deciricg! Construction+ (gollons) irect ef. Closafitoton 7 ol Yeor & Ehctriog on (gollons) hrech e Clossifcation| (gallons) ol Yeor lectrgl ion (golt ot
Petroleum Fuels ond Lubriconts Petroleum Fuels ond Lubrconts Petroleum Fuels ond Lubriconts
; 504,555 Gal tee, i " Operational = " et
1| Bulk Fuel Oi Tank Buk Storage|  Yes s o Fuel 0 No. 2 | oo ) Bamn/4 Compacted Soi 1,499,400 Gal | West to Loke 37 |Cool Car Truck Lock Gear Box Epmant | Yes 270 Sporton EP 150 |k Reckng 3 Boom e g | Boom>10,000 | Seuth to, 90 | Coal Pile (Storage) NA Yes NA Cod Na[Pronage dtches/| Soil Dyt )
Stedl, Gyl/ Floor_Drais o : Tperotonal S st . Synihetic South 1o Grainoge dtches/| ; 0/Eoom i
2a) tional 368 9 Concrete Sump: 3800 | seh Pond 38 |Cool Cor Dumper Drive Gear Box | ghupmary | Yes 625 x 2 Sparton EP 150 ok 3 Boom i Pond Boom>10,000 |  Seuth fo 91 | Fly Ash / Bottom Ash Londfil NA Yes NA Coal Ash NA ope S Sail Kix Jrog
Fuel Oil Purge Tanks Oper No Fuel 0il No. 2 " "
ipment - Steel, Rea/| Boom m Ash Pond | Boom:>16,000 [Floor Drains to Non—SPCC/Upper " Drainage ditches/| a 9/Boom Sy fo
2(b) 19 S677 s heh Porel 38 |Greuktog Watsr Purple) @) Operational Yes ek = 32 Exxon Teresstic 68 NA e " . s wm‘L o 92 | Generol Trosh Dumpster NA Yes NA Generol Trosh Ao Pond Sail 10600 Ash Pond
O " ; ralonal | pou | Served by bulk fuel " Cancrete Sump/Synthetic | Sump 3,800 |Floor Oroins 1o Equipment Non~SPCC/Lower " Drainage ditches . 0/Boom uih
e | gnitor Fuel on Systems poretons | Partal o ol Fuel 0l No. 2 NA 1 e et o e | g 00 | s, noSPeC/Lwer | Euxon Teresstc 68 N 93 | General Trash Dumpster A Yes N General Trosh oge it/ Soll oot | by
4 | Fuel 0il Pumps QJ;,‘“‘,"”"(‘ No | Served by bulkcfuel | pug gil No. 2 NA Sump/4% Concrete 410 West to Lake 40 |01 House (new 55 gollon chum storoge) | Buk Storoge | No ~2,800 Vorious Ois ot o 5“8‘:’;%;’”“;" Concrete 2,000 Vet fo 94 | Plant Roads/Parking Lots NA Yes Varies by Vehicle Autometive Ordinage icres/ Soil 9/Boom e
Various Lube O & Droinoge Oitch Norfiwest
Concrete/ /Conrete Su - . i
5 | Turbine 01l Tonk rtienal| 7,450 Mobi OTE B3z | Stec Rea/|  Sec. Cont. “ Syr{t/hzﬁcc!hnm d 'sgfﬂ s oy or e () iy 2 (S beg - o ® e b & - . bl
quipment 4 * in Ash P t ot . Including Sump & Perimet " r es res by Troin " Drainage dtches/| ol 0/Boom Varies
i ] i " in Ash Pond Boom: >10,000 41 |Coal Yard Ol House (six tanks) | Buk Storoge | No BT 1540, Mol 300, ﬂm mwﬁ:gm er Concrete 1,000 Fy i 96 | Roilroad St NA Ye Vories by Troi Diesel Fuel NA As.hn%on /)i Soil N see biep
S| e et o e | et |1 313 Mot OIE 852 |steet 1977| 1t o ot | o o |t B T Vst BIE o g1 §7_| Soping/Receing Dock Mo | e | VO leenme | Verous O L iy Sol o0 | R
) . . Libe O, Used O - Spill R Equipment
) ) kool Serves turbine of ) Sec. Cont. | Concret//Conerets Sump/ | 19677 69// | ctoor proins 1o ) 20 P Sump: 3,900 | Flogr drins bl Response
7 |Turtine 01 Centrtuge Perotiond] No o Mot DTE 832 N o Syntn, Boom i Ach Pord | Sump: 3,900 |M%e Pl 42 |Working Drum Storage Area (dlant) | Buk Storoge | No (5o Juums, | Prospat, Hydeane, | COE S 1 Congrete S Dour drgns
Boom: >10.000 Amenorium Fydroride Boom in sh Fond | Boom>10,000 100 [ Energency Respone Trier & dn oot | w4 | W | A [ oo ] o [ w ] A [ w [ m
n ~g Drums Lube Oils, Used Oil Plostc and j+ South to
opertonl Fryquel EHC Steol, Roa/| 500, Cont, S5 [ e 1 43 [Working Drum Storege (coul yord) Buk Storage | No (495 Gallons) Hycraufic Flid St Gy 3 Synthetic Boom in Ash Pond| Boom>10,000 | g pong 101 ‘ Emergency Response Equipment Storage ‘ NA ‘ " ‘ A ‘ NA ‘ NA ‘ " ‘ A ‘ A ‘ "
s |ec r 40 ' ; ., Con Concrete Sump (spec. roviy=1.15 17 orums Buk Cleoin Concreto Sump/Syrthatic | Sump: 3,800 | Floar dra
Equpment | No i 1677 < Ash Pond i leoning Plosic and . /5y ump: 3 oor_drans
uid 2 sinks in wter) | 1 44| Working Dum Storage Rack (crone boy) A Ll (660 Callons) Motericls Stel Dum ! Boom in Ash Pond Boom>10,000 | to Ash Pond
Turbine Drven Boiler Feed Pump dperational » " Concrete Sump/Synthetic | Sump: 3,800 |Floor Droins to] 45 | Portable Tank (Skid Tonk) Buk Storage | Yes 500 Gal Used Oil/Hydraulic Steel | Steel Secondary Steel 500 Gal | Vories depending *1: The plant floor drains are routed to the “Main Lift Station” which is equipped with two sump pumps that are activated by float sitches. The sump has
9| (mezzonine level quipment | No 2% Mobd DTE 832 N ! Boom in Ash Pond | Boom:>10,000 | Ash Pond Flid Containment on_location i 3,800 gallon capacity which serves as a sort of ol /water seperator. The water is pumped from the sump to the primary ash pond which is
i . eraffonol thvest fo " y 3 -
10 | Motor Driven Boier Feed Pump perationd!| 270 Mobi DTE 832 NA " Corcrete Sump/Syrivelc | Sume: 3800 [Floor Drcine T 46 |Track Groaser for Rail Spur ?:w-;m',ﬁ Yes ~114 Track Grease | Steel/2008 None N NA Sutheest equipped with o permanent floating boom with @ 9—inch skirt to retain any ol which enters the pond from discharging to the secondary ash pond and to
Ll m In_Ash, Fon Joom:> 10, 2 20 x 55 Gal Total | Various Lube Ois & | Plostic i |Concrele foundoton South to SWEPCO Lake. The boom would be capable of retaining an oi spil to ash pond of at least 10,000 gallons.
N perational Cancrete Sump/Synthetlc | Sump: 3800 |Floor Drains 1o 47 | Coal Yard-Product Storage Area | Buk Storoge | Yes | —20% 58 Gl Total | be 0 o G Concrete 500 Gl
11| Pulverizers () peratond!| o 25016 Sporton EP 450 N i et fomlc | T ) || oo e, ~1,100 Gal Hydraukic Ois St bums | _ond_curbing Ash Pond » ) o o ) : o ;
w2 |0 Fars @) Pt oo | NSO/ | Mol Rane @5 | 1| Coterte Sme/Synthlc | Sume: 3800 | Orges o 48 [ 71 treSout S0e of TR0 i soroge | ves 50 Gl Vot 01s [ stea/z000 [PEEEERT] comrte | 2  iered it s gl o et by ot s T sy s by 3900 ko oty e s o 5 4o o o e
auipmen Boom in Ash Pond | Boom:>10,000 . ) :
0 Fars (2) perational | v, 20 ool Rorus 827 ™ P Concrete Sump/Synthetic | Sump: 3,800 |Floor Droins to| 43 [New Tractor Bam Buk Storage | No ~1,100 Gol V"”:“: “‘“ :‘Ms & - Pt hm;h 'uu:mw Concrete >55 Gal S seperator. the water is pumped from the sump to the primary ash pond which is equipped with @ permanent floating boom with @ 9~inch skirt to retain
13 |1 Fans " es obil Rarus . X : roulc Ofs el Dums |_ond_curbing X v Escharg ; bghie
Cuipment Boom in Ash Pon oom:>10,000 | Ash_Pond any ol which enters the pond from discharging to the secondary ash pond and fo SWEPCO Lake. The boom shouid be capable of retaining an il spil to
T4 [ primory A7 Fons ) | s 003 [P —" " - Concrsts Sump/Syrietc | Sumps 3800 [Flor O Oi-Filed Electrical Equipment the ash pond of ot least 10,000 galons.
S T 1 > Operationdl Difectic o, Rctmgia] _Secondory | Coreele 557,296 G/ | Denircie S - i . .
15 | Hooter Svmpert Bearng OF perstin| g Non-sroo/sa | PO P T | - Conrso Sumg/Syrtbstc | Sume: 3600 [Flor i T 50 [von pover Transtormer (Phose A8, )| PRI | ves | 3 x 5200 Cd g 0 e o e e o 50 e i S % Thas savees ‘\;c;u; it te colyrd o o vt to th it G pien i s st watr ond ony sl hl e vl e by
D > R . Operationdl N Dielectric Stee, Rect ‘Secondory | Conarete Contoinment/Concrete | 2x2,694 Gol/Sump | Demineralzer S materials (cod, so ‘e primary ash pond. The pnmary osh pond 18 equipped Nith a permanent floating baom With o 9-inch sk retain any ol
16 | Bottom Ash Hycroulc System peraliore | No Non-SPCC/45 Noto H32 S g 10 Corerete Sump/Syrthelc | Sump: 5000 [ Foar e 51 [our. Tronaformer (P39, P350) Equpment | Yes | 2 x 2913Cd Insulating O | Sump/Syn Boom m A Pond |30 Boom>1000] {0 Ash Por Which enters the pond from discharging o the secondary ash pond ond to SWEPCO Lake. The boom would be capable of retaring an ol spil 1o the ash
o B T 5 " Operational Dielectric Steel, Rectonquir. Secondary | Conerete: Contoinment /Concrete | 3, I/Sump | Dervinercizer St pond of ot least 10,000 galions.
17 | seal 01 System prcond | o a5 Mobi DTE 832 | S il " s e P e 52_|Resene Audlay Transormer (P161.39) | gqyipment | 765 7578 Gal Insuloting O wir Sump/Syth. Boom in Ash Pond | 3900 8aan >10.00] o Ash-Pon
= - . Loo p bon Pord | feeme ) . : Operotiondl Dicectc S, Recongiod . Northwest *4:  Sources which drain to Storm Vater Outfall S001 which are not absorbed by local so can be retained within the drainage ditches. The drainage ditch which
18 |y G e o0 P | G| Yes eox2 Mobil Rarus 827 h ™ e i et ot | Soomt> 10000 | sor B 53 |Spore in Pover Trnsomer P10129)] Eqpment | Y 5200 Gl Insuloting 01 V!V/ ! Crushed Rock 0 o Loke sorves the main plant road and the fusl ol unloading area is oquipped with o gats vaive, Anothar gate valve sorves the drainage ditches which converge af the
. oo Tt . Seconday - 1500071860 gal Stec/ northwest corner of the Warehouse #1. The gate valves are kept closed and the acecumulated storm water is visualy inspected prior to opening the valves, allowing
19 | Bulk Fuel Oil Unlooding Areo NA Yes Truck Volume. No. 2 Fuel il YA | ontoinment) 4 Concrete 2,283 Gl | West o Loke :’;‘;ﬂ';‘;‘nﬂfﬁdm'z'%c;mm (15000718, opartons b st JCS“"‘“";;M Socondary North to drainage to Soo. In addition, a soil stockpie is located near S001 as a ready source to dam the drainage to Swepco Lake.
- ) fon = elctsi eol )
20 | Clean Turbine Of Tonk Bulk Storagd  Yes 11500 Gal Steel Turbine O Sl Ofkic|  Seconday Concrete 19677 Go |00 Sump 19 o (o Wotr Ry Pugs | Ement Yes | $10022700 - 48 gol | insuloting O Cylindrical | Contoinment Concrete 900 Litte Flnt
o : e ~ > o bt o o ST Steel/ Gomunication systems: Radios in control room, managers office telephones in each cffice throughout plont, Pubic odress (Gotronics) phones locoted
irty Turbine O Tank Bulk Storagel  Yes Tank Turbine O g Containmeont Concrete 19.677 Gal |4k Pong ¥ L Cylindrical / through plont and offces.
- - - Operotional - " Steel T Concrete Sump/Syrthetic | Sump: 3800 | Sauth io
22 | Off-Rood Diesel Tonk (Cool Yord)  Bulk Storogd  Yes | 15000, Gl Stee! Diesel S Dl Secondary Concrete 15648 Cal | South o S5_|TransformerRectfier Sets (Prociptato) | gaipment | MO 16 x 176 Gol | Dielctric Insuloing 0il] oyjingleq ! oom in Ash Pond | Boom>10,000] _Ash Pond
. : " STORM WATER OUTFALLS
23 | Unleaded Gasolne Tork (Cool Yord) ~Bulk Storage  Yes 1,500 Gal Stool Gosoline Sl Oftl|  Seeordry Concrete 15,648 Gal | St Above Ground Piphng 001
| Contoinment —— e | Concrete Sump/Syhetic | Sump. 3,800 ] Vel Loaffor
24 | Kerosene Tonk (Coal Yard) Bulk Storagel Yes | 560 Gol Steel Tonk Kerosene Sl Dl rf':fg"f":{‘ X Concrete 15,648 Gal | Souhto o | 50 [ruel 0 Pising (Ret. Dwg. W64) NA Fortiol N Fuel Ol No. 2 N /4 Boom in Ash Pond om:>10,000 | Dris to sh Pond| o0
25| Diesel/Kerosene/Gasoine Uniooding " e Various Torker | Diesel/Kerosene/ " Orcinage Dich ot o/sa000 | gto | e [ 61 [Tuine on Poing (Rel. Dug. W65 shi)| WA Partia N Vobil DTE 832 A 1" Concrete Sump/Synthetc | Sump' 3800 |1 Mor Drons
odl Yord) Truck Volume soline vith Gate Valve Ash Pond Il b e WASTEWATER OUTFALL
26 | Used O Tonk (Codl Yord) Bulk Storagd  Yes 1,000 6o Steat Used i S D] Secondony Concrete 15,648 Gal | thto, 62_|Emergency Fire Pump Piping w Yes N Diesel N None Boom in Ash Pond [ Boom >10,000] __loke ) 401
- i " Cancrete [ Sump: 3800 | South o
27 | Used Oi Tank (Ol House) Bulk Storagd No | 500 Gol Steel Tank Used Ol Stel, Dl hs‘r"""?‘! " Conerete 1,588 Gol | West to Lake K| 53 |[Emergency Generator Pipng WA No NA Fuel O No. 2 NA ! Boom in Ash Pond Soom:>10,000 | _Ash Pond SRANAGE DITCH GATE VALVE
ereanmen ¥ P " . Concrete u 800 | Floor Drains
28 | Fire Pump Diesel Tonk (intoke Structure)Bulk Storagel Yes | 200 Gol Steel Tonk Diesel Stel, Ofndia cf}:f;’fﬂ‘ " Steel 601 Gol [South to Loke e | 64 |wbe 0 Fipng _(Rel. Ovg. vES sh. 2) A No NA Nobil Rorus NA ! Boom in Ash Pond Joom:>10,000 | to Ash Pond
= " " FIRE. HYDRANT
29 | Dlesel Fuel Tonk (Onon Generator)  ulk Storage Mo | NenSPCC/28 Gl Diesel S Rckrgr| Secondary Steel 171G | Sty o Hozerdous Materds / Chermicals +
Hydroufic Fluid Tonk (Cool Car perational . Steel Secondory South to Steel/ [Conerete Contginment| EVACUATION RALLY POINT
309 | pasitioning System) quipment | Yes | 230 Gal Steel Tank | Hydraulic Fluid | ocignguior | containment Conerete 1497 Gal | psh pona 75 | sutturic acid A Yes |  15:000 Gal Steel Seg Source | Cyinanco (1189 Gl omi Concrete 17,897 Sauth to X
Hydraufc Fluid Tonk (Coal Car s ional Steel | Secondary St o Tork Column 19777 | ainment #oh Pond
30 | Baioning System Frdpment | No_ | 490 Gal Steel Tonk Hydraulic Fluid rectongior |_Contamment Concrete 703 Gal o Pond Containment) = — SITE DRANAGE
Hydraufc Fluid Tank (Coal Car roiondl e Pl Steel | Second: Skt o Stec)/[Goned Contanment
e | priraute ( per Yes | 160 Gol Steel Tork | Hydroufic Fluid it | onoondary Concrete 1690 Gol | Sodhlo 18 |Coustic-Sodum Hywenide " Yoo | 15000 Gol St g Source onieal/ (1297 63 Gt Concrete 17,897 S,
31| Cool Conveyor Belt Motors ot | Yes | Non-SPCC/<S5 | Spartan EP 150 |Sed Retewler 5 Boom e n pong | Boom>10,000 | St to, Contoinment)
y . " ; Various Tarker See Source Soith
52 | coal Comveyor Blt Gear Box - A Bett | eratondl| e 8 Spartan £p 150 |Sedh Recowl 50 Boom e g | Boom>10000 |  South fo 77| Ackl/Caustic Unloading Area hat Tes Truck Volume Calurn A Nore hat 0 Ash Pond
. n et - 5 - 10,55-Gdl See Sowee | Plastc and | o . T05/Bcom | Sauth to
55 | Cool Comeyor Bt Gaor e - 8 g | 2l vy 5 Sparon & 10| S el 0 oo | somoto000 | S, 78 0o Yord Dum Rosk s coer) | M o e Caurmn |l Drom | Cortoment | Conrel / 3 558 | son pors
! » 1,550 Gal Insuloled See Sowrce | Double Woll | Double Vol re >1,550/Boom | South o
34| Cool Comeor Bot Geor Box - C gett | Prone | veq Non-SPCC/30 Sporton e 150 |k Rl 50 Boom e pong | Boom>10,000 |  Souh ta, 78(a) [Serfootont (AS-859¢) hat Yes Plostc Tonk Colmn Tank Tork Plostc / 3 10000 | _Ash Pond
. = ? D 1,550 Gol See Source | Doutle Vol | Double Vol " 1.650/Boom | Soth to FRP, SPCC & STORM WATER SITE PLAN
ool Corveyor Bett Geor Box — D Bl | Operational s, Rectmgior . Synthetic Foor_drgins 78(6) [Surfoctont (AS-8896) N Yes Plostc / 3
35 | Gon Sone perctor | Mo 52 x2 Sportan €P 150 R 2 Goor et Boom>10,000 | P00 61 Plastic Tank. Colurmn Tonk Tonk 510000 | Ash Pond FLINT CREEK POWER PLANT
= - e : : - 1,550 Gal See Source [Double Wall | Double Wall - >1,550/Boom | South to LAl
36 | ool Dnn;‘!yn; Ba Gear Box — E Bal | perational [, Non-SPCC/B5 x 2 | Sparton P 150 | Fekouiet o Concrete Sump/Synthetic | Sump: 3,900 foer e 79(c) |Surfactant (AS—8896) NA Yes Plastic Tank “Column Tonk Tonk Plastic / 3 $10000 Ao Pond GENTRY, ARKAN
L {Tipper Floo) o PP FS——— " . 775 Gal Plastic See Source | Ve Owel |y, Y 280 Floor Orone s SAS
fum Hypochlorite o Tote Column s o one to Ash Pong
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