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September 15, 2011

Mr. William Skalitzky 154.016.001
Alliant Energy

4902 N. Biltmore Lane

Madison, W1 53718

Re:  Main Ash Ponds and Emergency Ash Ponds Hydraulic / Hydrology Review
M. L. Kapp Generating Station — Clinton, 1A

Mr. Skalitzky;

Aether dbs, reports our findings from the Ash Pond Hydraulic / Hydrology review performed for
the M. L. Kapp Generating Station. Alliant Energy requested that Aether DBS review the
January 2011 “M. L. Kapp Pond Examination Program, Pond Examination Report” prepared by
Sargent & Lundy, LLC (S&L). Aether DBS has determined that S&L made several general
assumptions in the determination of the freeboard capacity for the Main Ash Pond / Discharge
Pond and the Emergency Pond. This letter report is intended to refine the S&L hydraulic
analysis and more closely determine the actual freeboard during a SCS Type Il, 24-hour, 100-
year storm event for both ash pond systems. The refined analyses are based on information
provided by the M.L. Kapp Generating Station personnel, information obtained from the S&L
report, and historical information.

Background

The M. L. Kapp Generating Station is a single unit 218 megawatt fossil-fueled electric
generating plant commissioned in 1967. As described by S&L and shown in Figure 1, the Main
Ash Pond is located approximately one third of a mile northwest of the generating plant. The
Main Ash Pond was construction in 1995 along with a secondary Discharge Pond within the
original Ash Settling Basin.

The Emergency Ash Pond is located adjacent to the generating plant to the north east (plant
north) as shown in Figure 2 of the S&L report. The original Emergency Pond layout was
modified in 2000 to expand the coal storage area. The current configuration includes a dike that
separates the pond into a northern section and a southern section.

During routine operation, ash is pumped to the Main Ash Pond. In an emergency or unusual
operating condition the flow can be directed to the Emergency Ash Pond. For example, the ash
flow is directed to the Emergency Ash Pond while ash is being removed from the Main Ash
Pond. Water is removed from both the Discharge Pond and the Northern portion of the
Emergency Pond via identical pumps houses.
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Both pump houses were designed to house three 550 GPM pumps but Aether DBS understands
that both pump houses currently contain two operational 550 GPM pumps. The Main Ash Pond
pump house is shown in Attachment A; “Ash Settling Basin Plan”, S&L drawing B-320 (1965 -
1995). The Emergency Ash Pond pump house is shown in Attachment B; “Settling Basin and
Ash Line Support — Plan”, S&L drawing B-322 (1966 — 1995).

Drainage

The Main Ash Pond and its Discharge Pond were built within the original 28 acre Ash Settling
Basin. Most of the area within the original Ash Settling Basin, 18 acres, flows into the
Discharge Pond as shown in Attachment 3 of S&L Calc. No. MLK-C-001. The Main Ash Pond
berm was built approximately ten feet above the surrounding original Ash Settling Basin berm
such that the Main Ash Pond receives essentially no surface runoff (ignoring any drainage from
the top of the surrounding berm). An 18” diameter round corrugated metal stand pipe drains the
Main Ash Pond to the Discharge Pond. (S&L report page 11, photograph P-22, of Appendix A)
Since the approximately 2.5 acre Main Ash Pond does not receive a significant amount of runoff,
its water surface cannot possibly rise more than the full design storm precipitation amount (6.25
inches).

The approximately 1.5 acre Emergency Ash Pond accepts runoff from the generating plant area
(13 acres) including the Coal Pile Area (7 acres) as shown in Attachment 3 of S&L Calc. No.
MLK-C-002. Storm water runoff and process water enter the southern section of the pond and
are pumped from the pump house near the northwest corner of the northern section of the pond.
The north and south sections (cells) of the Emergency Ash Pond are connected by a 24-inch steel
pipe (culvert).

Hydrology and Hydraulics

The procedures of FEMA?® suggest that the embankments rate as low risk dams and the ash
ponds are listed as non-hazardous by the USEPA. Therefore, a 100-year, SCS Type 2, 24-hour
storm is the appropriate design storm. For Clinton, lowa the design storm totals 6.25 inches of
precipitation?.

Hydraflow by Intelisolve® was used to generate and route the storm hydrograph for the Main Ash
/ Discharge Ponds and the Emergency Ash Pond. Pond volumes, drainage areas and runoff
curve numbers were obtained from the S&L report with the exception of the Coal Storage Area
runoff curve number as discussed below.

! Federal Emergency Management Agency, “Federal Guidelines for Dam Safety”, May 2005
2 United States Department of Commerce, Rainfall Frequency Analysis of the United States,
® Intelisolve. Pond Routing Software Hydraflow, 2002




Main Ash / Discharge Ponds

Aether DBS has extended the S&L hydrology / hydraulic analysis of the original ash pond basin
to include storm routing through both the Main Ash Pond and the Discharge Pond. The Main
Ash Pond is approximately 2.5 acres in size and only rainfall falling directly on the pond was
routed through the Main Ash Pond to the Discharge Pond. All of the ground surface storm water
runoff was assumed to drain directly into the discharge pond (without any delay due to reservoir
routing in the Main Ash Pond). The weighted Curve Number for the water shed was adjusted
from 90.15 to 88.6 based on the reduced pond area because the HydraFlow model considers the
Main Ash Pond separately.

The two 550 GPM (1.2 CFS) pumps are modeled to turn on sequentially at water elevations of
585.5 feet and 586.0 feet based on M. L. Kapp Generating Station Personnel* supplied
information. The design storm is assumed to start with the existing water level in the discharge
pond at the first trigger level of 585.5 feet. (Once the first pump triggers at 585.5 feet it will not
actually turn off until the water level has been lowered to 583.0 feet. This 2.5 foot lower pump
turn-off setting will increase the actual available storage volume by the time that the peak storm
flow arrives. The fixed stage discharge curve specified for HydraFlow is based on turn-on
triggers and conservatively ignores the lower shut-off setting.)

Two extreme base flow cases were
modeled; no base flow (in-other-
words, storm water only) and with the
full ash transport flow rate of 1.2 CFS
(based on metered flow rates). The
addition of a third 550 GPM pump
(triggering on at 586.5 feet) was also
considered for both base flow cases.
However, the maximum water surface
elevation with three pumps is not
reduced much from the two pump
model results as shown in the
following table because of the nature
of the SCS Type Il 24-hour unit
hydrograph with its slow then rapid
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runoff rise to the peak runoff.

The HydraFlow model output for the Main Ash Pond with no base flow is included as
Attachment C. The HydraFlow model output for the Main Ash Pond with 1.2 CFS base flow is

* Correspondence with Mr. John Watts, Maintenance Manager, M. L. Kapp Station sent August 31, 2011.
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included as Attachment D. The base flow is modeled by reducing the stage — discharge curve /
pumping capacity.

Maximum Water Surface Elevation

| Two Pumps With Additional Pump
No Base Flow 587.55 587.37
1.2 CFS Base Flow 588.12 587.77

The S&L analysis did not consider reservoir routing which dampens the flow and gives the
pumps time to reduce the maximum water level elevation. Hence S&L calculated a very
conservative maximum water elevation of 588.66 feet.

To calculate the Discharge Pond’s freeboard, the calculated maximum water level is compared to
the low point elevation measured on the northeast berm of the original Ash Settling Basin by
Hinkle Engineering & Surveying LLC, 11/2/2010; Attachment E. With the maximum surface
water elevation from the HydraFlow results, this model predicts 1.5 feet of freeboard (1.49 =
589.04 - 587.55 feet) when the base flow is zero and almost one foot with the 1.2 CFS base flow
(0.92 =589.04 - 588.12).

Emergency Ash Pond

HydraFlow was used to model the Emergency Ash Pond ignoring the dike separating the south
inlet section from the northern outlet section. In other words, the two sections were assumed to
be well connected hydraulically as shown by the S&L PondPack model. The two pond sections
are connected by a 24-inch diameter steel pipe culvert resulting in a maximum 0.2 foot water
level difference between the pond sections.) The only significant difference in the HydraFlow
storm water runoff model versus the corresponding S&L PondPack model is with the curve
number assigned to the 7 acre Coal Storage Area. S&L states on page 4 of Calc. No MLK-C-
002 that “The runoff curve number for the coal pile is taken as 85 for this calculation”. Aether
DBS believes that this assumption is overly conservative based on published laboratory tests’.
The laboratory test results are reported for both new coal and “sealed” coal that has been
weathered. Multiple coal runoff slopes were tested resulting in an average runoff curve number
of 46 for new coal and 56 for weathered coal. The higher, more conservative value of 56 was
specified for the HydraFlow input even though much of the coal must be new since it is
replenished every year.

There are also significant differences regarding pump house modeling based on information
recently obtained from Alliant. Aether DBS understands that only two pumps in the pump house

®> "Hydrology of stockpiled industrial coal exposed to rainfall" by K.J.Curran, 1.G.Droppo and K.N.Irvine in
Hydrological Processes, Vol. 16, pages 2781-2790 (2002)
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are operational and that they are staged to turn on at elevations of 584.0 and 584.5 feet® (versus
staged elevations of 586.0, 586.5 and 587.0 model by S&L). The base flow was modeled by
reducing the pump capacity 1.2 CFS (550 GPM) based on measured effluent flow rates supplied
by Alliant”. The design storm is assumed to start with the existing water elevation in the
discharge pond at the first trigger level of 584.0 feet. (Once the first pump triggers at 584.0 feet
it will not actually turn off until the water level has been lowered to 582.0 feet. This lower pump
turn-off setting is conservatively ignored.)

Since the Coal Storage Area, 7 acres, is a major fraction of the total drainage area, 13 acres, the
reduced runoff curve number has a significant impact on the calculated maximum water rise.
Consequently the S&L / PondPack model predicted a maximum water surface elevation rise of
2.9 feet (588.4 — 585.5 feet) whereas the Aether DBS / HydraFlow model predicts a maximum
water surface elevation rise of 2.27 feet (586.27 — 584.0 feet) despite modeling just two 550
GPM pumps draining the pond instead of three. The calculated maximum water surface
elevation is also significantly lower than the S&L PondPack model because the pumps are set to
trigger-on at a two feet lower elevation. The HydraFlow output is included as Attachment F.

HydraFlow was also executed with the addition of a theoretical third pump that triggers at
elevation 585.0 feet. With a third 550 GPM pump in place, the maximum water level elevation
in the Emergency Pond is 585.96 feet. The maximum water level is not reduced much (0.31
feet) from the two pump model because of the nature of the SCS Type Il 24-hour unit
hydrograph with its slow then rapid runoff rise to the peak runoff.

To calculate the Emergency Pond’s freeboard, the maximum water level elevation is compared
to the minimum surrounding surface elevation, 588.5 feet measured by Hinkle Engineering &
Surveying (Attachment 2, Calc. No. MLK-C-002). With the maximum surface water elevation
from the HydraFlow results, the model predicts well over 1.5 feet of freeboard; 2.23 feet (=
588.5 — 586.27 feet).

Conclusion

M. L. Kapp Generating Station Personnel® reported that the site received seven inches of rainfall
over a three day period last July including almost four inches falling in a single day and there
were no adverse impacts on either of the ash pond systems. This recent event indicates that the
ash ponds can handle large storm flows similar to the design storm.

The Main Ash Pond / Discharge Pond can handle a 100-year 24-hour storm without overtopping
the original Ash Settling Basin berm. The predicted minimum freeboard of 1.5 feet with no base
flow (in-other-words, assuming that the emergency pond is receiving all of the base / production

® Correspondence with Mr. John Watts, Maintenance Manager, M. L. Kapp Station sent August 31, 2011.
” Correspondence with Mr. Kurt Hubbart of Alliant sent August 31, 2011.
& Correspondence with Mr. Kurt Hubbart of Alliant sent August 31, 2011.
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flow) is adequate for the short duration. With the base flow consuming the capacity of one of
the two pumps, the minimum freeboard becomes 0.9 feet.

The Emergency Ash Pond can handle a 100-year 24-hour storm without overtopping. The
predicted minimum freeboard for the Emergency Ash Pond is 2.23 feet with storm and the full
base flow of 1.2 CFS

Recommendations

In order to achieve 1.5 feet of freeboard within the Main Ash Pond / Discharge Pond any of the
following three options may be implemented:

e The pump trigger-on settings can be lowered by at least 0.6 feet;

e Enlarging the Discharge Pond storage capacity; or,

e Diverting all production related flows to the emergency pond during large storm events.

Please let us know if you have any questions.

Respectfully Submitted,

Thomas C. Wells, P.E.

Mark W. Loerop, P.E.




Attachment A

Ash Settling Basin Plan
M. L. Kapp Power Station
Interstate Power Co.
Clinton, lowa

Sargent & Lundy Engineers
Drawing No. B-320 (1965 with 1995 As Builts)
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Attachment B

Settling Basin and Ash Line Support - Plan
Beaver Channel Station
Interstate Power Co.

Clinton, lowa

Sargent & Lundy Engineers
Drawing No. B-322 (1966 with 1995 As Builts)
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Attachment C

Main Ash Pond / Discharge Pond
Hydrological and Hydraulics Model

Storm Water Influent Only (No Production Water Influent)

Program HydraFlow output by Aether DBS, September 2011



Thomas C. Wells
TextBox
Attachment C

Main Ash Pond / Discharge Pond
Hydrological and Hydraulics Model

Storm Water Influent Only (No Production Water Influent)

Program HydraFlow output by Aether DBS, September 2011




Hydrograph 1 e Hydrograph 2
SCS Runoff to e o Main Ash Pond

Discharge Pond Rainfall

Hydrograph 3
W%  Main Ash Pond
Routing

Hydrograph 4

Combined Flows e
Into Discharge

Pond

Hydrograph 5
- Discharge Pond
Routing

5 - Reservoir - 100 Yr - Max. El. =587 55 ft
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Time {hrs)



Thomas C. Wells
TextBox
Hydrograph 1
SCS Runoff to Discharge Pond
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Hydrograph 2
Main Ash Pond  Rainfall
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Hydrograph 3
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Hydrograph 4
Combined Flows Into Discharge Pond
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Hydrograph Summary Report Page 1
Hyd. Hydrograph Peak Time Time to Volume Inflow Maximum Maximum Hydrograph
No. type flow interval peak hyd(s) elevation storage description
(origin) (cfs) (min) (min) (acft) (ft) (acft)
1 SCS Runoff  68.70 6 726 6.524 —— e e 100 Year Storm
2 Manual 21.80 6 714 1.313 e Main Ash Pond Rainfall
3 Reservoir 212 6 738 1.313 2 557.28 0.711 Main Ash Pond Routing
4 Combine 70.78 6 726 7.837 1,3 e e Storm Runoff & Main Ash Pond Outflow
5 Reservoir 2.39 6 1110 7.837 4 587.55 9.170 Discharge Pond Routing

Proj. file: Clinton_Main-4S2.gpw

Return Period: 100 yr

Run date: 09-13-2011

Hydraflow Hydrographs by Intelisolve
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Hydrograph Report

Page 1

Hyd. No. 1

100 Year Storm

Hydrograph type = SCS Runoff
Storm frequency = 100 yrs
Drainage area = 15.87 ac
Basin Slope = 0.7%

Tc method = LAG

Total precip. = 6.251n
Storm duration = 24 hrs

Hydrograph Discharge Table

Time -- Outflow Time -- Outflow
(hrs cfs) (hrs cfs)

7.00 0.70 24.00 1.08

7.50 0.83

8.00 0.96

8.50 1.18 ...End

9.00 1.55

9.50 1.85

10.00 2.18

10.50 2.95

11.00 4.21

11.50 6.71

12.00 56.63

12.50 26.95

13.00 7.56

13.50 5.35

14.00 415

14.50 343

15.00 3.09

15.50 2.76

16.00 242

16.50 2.17

17.00 2.05

17.50 1.93

18.00 1.81

18.50 1.69

19.00 1.57

19.50 1.45

20.00 1.33

20.50 1.25

21.00 1.22

21.50 1.20

22.00 1.18

22.50 1.15

23.00 113

23.50 1.10

Hydraflow Hydrographs by Intelisolve

Peak discharge
Time interval
Curve number

Hydraulic length
Time of conc. (Tc)

Distribution
Shape factor

68.70 cfs
6 min
88.6
750 ft
22.4 min
Type Il
484

Hydrograph Volume = 6.524 acft



Hydrograph Report

Page 1

Hydraflow Hydrographs by Intelisolve

Hyd. No. 2

Main Ash Pond Rainfall

Hydrograph type = Manual Peak discharge = 21.80 cfs
Storm frequency = 100 yrs Time interval = 6 min

Hydrograph Volume = 1.313 acft
Hydrograph Discharge Table

Time -- Outflow Time -- Outflow
(hrs cfs) (hrs cfs)
3.40 0.22
3.90 0.22
4.40 0.24 ...End
|- 4.90 0.25
z 5.40 0.27
5.90 0.29
(TH] 640 0.30
6.90 0.32
E 7.40 0.33
7.90 0.35
: 8.40 0.41
8.90 0.48
(®] o940 051
9.90 0.60
o 1040  0.76
1090  1.05
a 1140  1.69
11.90  21.80 <<
LLl 1240  1.94
1290  1.08
-1 1340 083
13.90  0.64
= 1440  0.54
: 14.90  0.49
1540  0.43
(®] 50 038
u 16.40  0.35
16.90  0.33
q 17.40  0.30
17.90  0.30
18.40  0.27
ﬂ 1890 025
19.40  0.24
(a8 19.90 0.22
Ll




Hydrograph Report

Page 1

Hydraflow Hydrographs by Intelisolve

Hyd. No. 3

Main Ash Pond Routing

Hydrograph type = Reservoir Peak discharge = 212 cfs

Storm frequency = 100 yrs Time interval = 6 min

Inflow hyd. No. = 2 Reservoir name = Main Ash Pond

Max. Elevation = 557.28 ft Max. Storage = 0.711 acft

Storage Indication method used. Outflow hydrograph volume = 1.313 acft

Hydrograph Discharge Table

Time Inflow Elevation CivA CivB CIivC CivD WrA WrB WrC WrD Exfil Outflow

(hrs) cfs ft cfs cfs cfs cfs cfs cfs cfs cfs cfs cfs
1.00 0.17 557.00 @ - e e e 0.02 = e e e 0.02
h 1.50 0.17 557.01 = - e e 0.03 - e e 0.03
z 2.00 0.19 557.01 = memem e e e 004 - e e emee 0.04
250 0.19 557.01 = e e e 0101 U — 0.05
m 3.00 021 557.01 = - e e e 0.06 = e e e 0.06
3.50 0.21 557.02 - e eeeem e 0108 — 0.07
E 4.00 022 557.02 wmem e e e 0.08  woom e e e 0.08
4.50 0.24 557.02 W memem eeeem e e 009 e e e e 0.09
:. 500 0.25 557.02 - e e e 011  =ooem e e e 0.11
550 0.25 557.03 - e e e 012 = e e e 0.12
u 6.00 0.29 557.03 = - e eem e 013 o= e e e 0.13
6.50 0.29 557.03 - e e e 014 = e e 0.14
o 7.00 0.32 557.03 = - e e e 015 o= e e e 0.15
750 033 557.04 - e e e 016 = e e e 0.16
n 8.00 0.35 557.04 - - e 018 = e e e 0.18
850 0.41 557.04 = - - e 019 = e e e 0.19
m 9.00 0.51 557.05 - e e e 021  —m e e e 0.21
9.50 0.51 557.05 - e e e 023 = e e 0.23
:'_. 10.00 0.62 B57.06 e e e e 025 oo e 0.25
10.50 0.81 557.06 - - e 029 - e e 0.29
] 1100 1.11 B57.07 e e e e 033 o 0.33
: 11.50 1.83 557.09 @ memem meeee e e 041 = eeem e e 0.41
12.00 15.12 55725 = - e e e T /U po— 1.84
(@] 1250 156 B57.08 e e e e 241 e e 211
13.00 1.02 557.27 - e e e 1 7B pa— 1.97
u 13.50 0.76 557.25 = - e e (<10 [ — 1.80
14.00 0.60 55723 - e e e - 72 U p— 1.62
q 1450 0.54 557.22 - e e e 145  ceee e e e 1.45
15.00 0.48 557.20 @ - e e e 130  mommm e e e 1.30
¢ 15.50 0.43 55719 e e e e 119 e e e e 119
16.00 0.37 55718 - e e e 3101 J U — 1.09
(a® 1650 035 B57AT e e e e 100 oo e 1,00
m 17.00 0.33 55716 - - e 092 - e e 0.92
17.50 0.32 55715 - e e e 084 - e e 0.84
18.00 0.29 55714 - e e e (0 )75 — 0.77
(Fy] 1850 o027 L7 < J - 071 o e 0.71
19.00 0.24 55713 - e e e 065 = e e e 0.65
:‘ 19.50 0.22 55712 - e e - 0.60 == e e e 0.60

Continues on next page...




Main Ash Pond Routing Page 2
Hydrograph Discharge Table

Time Inflow Elevation ClivA CivB CivC CivD WrA WrB WrC WrD Exfil Outflow

(hrs) cfs ft cfs cfs cfs cfs cfs cfs cfs cfs cfs cfs
20.00 0.21 55711 —m e e e 055 = e e 0.55
20.50 0.19 55711 = ememe mmmee emeem e 0.51 === e e e 0.51
21.00 0.19 55710 @ - e e e (01771 J% R — 0.47
2150 0.19 55710 W ememm memee emeem e 044 = e e e 0.44
22.00 0.19 55710 - e e e (0171, R — 0.42
22.50 0417 557.09 = - e e (01075 R 0.41
23.00 0417 557.09 = - e e 039 e 0.39
23.50 0417 557.08 - e e 038 e e e 0.38
24.00 0417 557.08 - e e 036 - e e e 0.36
24.50 0.00 557.08 - e e (0J5 Y N — 0.34
25.00 0.00 557.07 - e e (0 J< 3 0.31
25.50 0.00 557.07 - e e e 029 e e e 0.29
26.00 0.00 557.06 @ - = e e 027 e e e 0.27
26.50 0.00 557.06 - e e 025 = e e e 0.25
] 27:00 0.00 B57.05 e e oo oo 023 o e 0.23
27.50 0.00 557.05 - e 022 e e e 0.22
z 28.00 0.00 557.05 - e e 020 e e e 0.20
m 28.50 0.00 Y0 T — 019  —eem e e e 0.19
29.00 0.00 L Y0 T T— 018 o= e e e 0.18
E 29.50 0.00 557.04 —oem e e e 0.16 == e e 0.16
30.00 0.00 557.03 = - e e 015 = e e e 0.15
: 30.50 0.00 557.03 = - e e (0 )1 0.14
31.00 0.00 557.03 = - e e 013 = e e e 0.13
U 31.50 0.00 557.03 e e e e 042 e e e e 0.12
32.00 0.00 557.03 = - e e 011 = e e e 0.11
(@] 3250 0.00 B57.02 e e e oo 041 e e 011
33.00 0.00 557.02 - e e 010 - e e e 0.10
(] 3350 000 B57.02 e e e e 009 o 0.09
34.00 0.00 557.02 - = e e 0.08 - e e e 0.08
m 34.50 0.00 557.02 - = e e 0.08 - e e e 0.08
35.00 0.00 557.02 - = e e 0.07 - e e e 0.07
:-_. 3550 0.00 557.02 wem e e e 0.07  coem e e 0.07
36.00 0.00 557.01 = emmme memee e e 0.06 === e e e 0.06
L] 3650 0.00 B57.01 e e 0.06 o e 0.06
: 37.00 0.00 557.01 = - e e e 0.05  ————= e e e 0.05
37.50 0.00 557.01 = eeeme mmmee e e 0.05 == e e e 0.05
u 38.00 0.00 557.01 e e e e 005 <o e e 0.05
38.50 0.00 557.01 = emmme mmmee e e 00— 0.04
[a'd 3900 000 B57.01 e e e e 0.04  cor 0.04
39.50 0.00 557.01 - e e (000 R 0.04
q 40.00 0.00 B57.01 e e e oo 0.04 oo 0.04
40.50 0.00 557.01 - e e 0.03 -~ e e e 0.03
¢ 41.00 0.00 557.01  —oom e e e 03003 J 0.03
41.50 0.00 557.01 = - e e e 0.03 e e e 0.03
(@ 4200 0.0 557.01 e e e e 003  cor e e e 0.03
42.50 0.00 557.01 - e e e 0.02 e e e 0.02
|-|-| 43.00 0.00 557.01 = - e e e 0.02 e e e 0.02
(Fy] -End




Reservoir Report

Page 1

. . Hydraflow Hyd hs by Intelisol
Reservoir No. 1 - Main Ash Pond ydratiow Rydrograpns by Inielsolve

Pond Data
Pond storage is based on known contour areas. Average end area method used.

Stage / Storage Table
Stage (ft) Elevation (ft) Contour area (sqft) Incr. Storage (acft) Total storage (acft)
0.00 557.00 109,926 0.000 0.000
1.00 558.00 109,926 2.524 2.524
Culvert / Orifice Structures Weir Structures
[A] [B] [C] [D] [A] [B] [C] [D]
Rise in = 0.0 0.0 0.0 0.0 Crest Len ft = 4.70 0.00 0.00 0.00
Span in = 0.0 0.0 0.0 0.0 Crest EI. ft = 557.00 0.00 0.00 0.00
No. Barrels =0 0 0 0 Weir Coeff. = 3.00 0.00 0.00 0.00
Invert El. ft = 0.00 0.00 0.00 0.00 Weir Type = Riser - -— -
Length ft = 0.0 0.0 0.0 0.0 Multi-Stage = No No No No
Slope % = 0.00 0.00 0.00 0.00
N-Value = .000 .000 .000 .000
Orif. Coeff. = 0.00 0.00 0.00 0.00
Multi-Stage = nla No No No Exfiltration Rate = 0.00 in/hr/sqft Tailwater Elev. = 0.00 ft
Note: All outflows have been analyzed under inlet and outlet control.
Stage / Storage / Discharge Table
Stage Storage Elevation CivA CivB CivC CivD Wr A Wr B Wr C Wr D Exfil Total
ft acft ft cfs cfs cfs cfs cfs cfs cfs cfs cfs cfs
0.00 0.000 557.00 - - 0.00 - - 0.00
1.00 2.524 558.00 - - 14.10 14.10
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Hydrograph Report

Page 1

Hydraflow Hydrographs by Intelisolve

Hyd. No. 4

Storm Runoff & Main Ash Pond Outflow

Hydrograph type = Combine Peak discharge = 70.78 cfs
Storm frequency = 100 yrs Time interval = 6 min
Inflow hyds. =1,3

Hydrograph Volume = 7.837 acft
Hydrograph Discharge Table

Time Hyd.1+  Hyd.3= Outflow
(hrs) (cfs) (cfs) (cfs)
6.50 0.57 0.14 0.71
7.00 0.70 0.15 0.85
|— 7.50 0.83 0.16 0.99
8.00 0.96 0.18 1.14
z 8.50 1.18 0.19 1.37
1T 9.00 1.55 0.21 1.76
9.50 1.85 0.23 2.08
E 10.00 2.18 0.25 2.43
10.50 2.95 0.29 3.23
: 11.00 4.21 0.33 454
11.50 6.71 0.41 713
U 12.00 56.63 1.84 58.47
12.50 26.95 2.11 29.05
o 13.00 7.56 1.97 9.53
13.50 5.35 1.80 715
a 14.00 4.15 1.62 5.77
14.50 3.43 1.45 4.89
w 15.00 3.09 1.30 4.39
15.50 276 1.19 3.94
> 16.00 2.42 1.09 3.51
16.50 217 1.00 3.17
| ] 17.00 2.05 0.92 2.96
: 17.50 1.93 0.84 277
18.00 1.81 0.77 2.58
u 18.50 1.69 0.71 2.40
19.00 1.57 0.65 2.23
u 19.50 1.45 0.60 2.05
20.00 1.33 0.55 1.89
q 20.50 1.25 0.51 1.76
21.00 1.22 0.47 1.70
¢ 21.50 1.20 0.44 1.64
22.00 1.18 0.42 1.60
n_ 22.50 1.15 0.41 1.56
23.00 1.13 0.39 1.52
(TH] 2350 1.10 0.38 1.48
24.00 1.08 0.36 1.44
g ...End




Hydrograph Report

Page 1

Hydraflow Hydrographs by Intelisolve

Hyd. No. 5

Discharge Pond Routing

Hydrograph type = Reservoir Peak discharge = 2.39 cfs

Storm frequency = 100 yrs Time interval = 6 min

Inflow hyd. No. =4 Reservoir name = Discharge Pond

Max. Elevation = 587.55 ft Max. Storage = 9.170 acft

Storage Indication method used. Outflow hydrograph volume = 7.837 acft

Hydrograph Discharge Table

Time Inflow Elevation CivA CivB CIivC CivD WrA WrB WrC WrD Exfil Outflow

(hrs) cfs ft cfs cfs cfs cfs cfs cfs cfs cfs cfs cfs
150  0.03 7: 1570510 J U o 0.03
I— 2.00 0.04 7: 1570510 JN U 0.04
z 250  0.05 o7 1570510 J U 0.05
3.00 0.06 7: 1570510 JN U 0.06
TT| 350 007 7 150510 JN U 0.07
400 0.12 o7 150510 JN U 0.10
E 450 0.22 585.50 o= e e e e e e e e 0.18
5.00 0.33 7: 150510 JN OO o 0.28
: 550  0.45 7 1570510 JN o 0.40
6.00 0.58 o7 1570510 JN OO o 0.52
U 6.50 0.71 58551 eeeem e e e e e e e e 0.65
7.00 0.85 7 151 o 0.79
o 7.50  0.99 7 151 OO 0.93
8.00 1.14 7: 1511 OO o 1.08
a 850  1.37 7 151 OO 1.19
9.00 176 7: 1= 17U o 1.19
[TT] 950 208 58553 e e e e e e e e e 1.19
10.00 2.43 58555 e e e e e e e e e 1.19
:'_. 1050 3.23 Y- 1537 JU U 1.19
11.00 4.54 585.63  wwom e e e e e e e e 1.19
] 1150 7.13 B85.72 e e e e e e e e 119
: 12.00 58.47 7: 1= 7 7O 2.37
12.50 29.05 7 74K0 1 U 2.39
(@] 1300 953 587.22 e e e e e e e 2.39
13.50 7.15 587.32 e e e e e e e e 2.39
(sl 1400 577 B87.38 e e e e e e e 2.39
1450 4.89 587.43 e e e e e e e e 2.39
-l-'.f. 15.00 4.39 58746 o e e e e e e e 2.39
1550 3.94 587.49 e e e e e e e e 2.39
¢ 16.00 3.51 587.51 oo e e e e e eeeee e e 2.39
16.50 3.17 587.53 e e e e e e e e 2.39
(a ™ 1700 296 587.54 e e e e e e e e 2.39
T 17.50 2.77 587.55 e e e e e e e e 2.39
18.00 2.58 587.55 e e e e e e e e e 2.39
18.50 240 587.55 << - em e e e e e e e 2.39 <<
(Fy] 1900 223 7 711 U 2.39
19.50 2.05 587.55 e e e e e e e e e 2.39
: 20.00 1.89 587.54 e e e e e e e e 2.39

Continues on next page...




Discharge Pond Routing Page 2
Hydrograph Discharge Table

Time Inflow Elevation ClivA CivB CivC CivD WrA WrB WrC WrD Exfil Outflow

(hrs) cfs ft cfs cfs cfs cfs cfs cfs cfs cfs cfs cfs
20.50 1.76 587.53  —mem e e e e e e e 2.39
21.00 1.70 587.52 seem e e e e e e e e 2.39
2150 1.64 587.51  seem e e e e e e e e 2.39
22.00 1.60 587.50  —mem e e e e e e e e 2.39
2250 1.56 75 07X J U U 2.39
23.00 1.52 587.47 weem e e e e e e e e 2.39
2350 1.48 587.46  —e-m e e e e e e e e 2.39
24.00 1.44 587.44  ceem e e e e e e e e 2.39
2450 0.50 T 0 U U —— 2.39
25.00 0.31 756 [ U 2.39
2550 0.29 587.35  seem e e e e e e e e 2.39
26.00 0.27 75 %< U 2.39
26.50 0.25 587.28  seem e e e e e e e e 2.39
27.00 0.23 587.25 ~ seem e e e e e e e e 2.39
|— 2750 0.22 587.21  eeem e e e e e e e e 2.39
28.00 0.20 587.18 —em e e e e e e e e 2.39
z 28.50 0.19 587.14 —eem e e e e e e e e 2.39
wl 29.00 0.18 75 4% 1 [ 2.39
29.50 0.16 757407 /%SO U U — 2.39
E 30.00 0.15 587.04  —eem e e e e e e e e 2.39
30.50 0.14 587.00  —em e e e e e e e e 2.39
: 31.00 0.13 586.97  —e-m e e e e e e e e 2.39
3150 0.12 757 < JN U O 2.39
U 32.00 0.11 586.89 = ----m —eeem e e e e 2.39
32.50 0.1 586.86  —o-m e e e e e e e e 2.39
o 33.00 0.10 586.82 o e e e e 2.39
33.50 0.09 586.78  —e-m e e e e e e e e 2.39
(] 3400 008 B86.75 e e e e e e e e e 2.39
3450 0.08 751 Jr Ui O 2.39
Wl 35.00 0.07 586.67  —e-m e e e e e e e e 2.39
3550 0.07 586.63  —o-m e e e e e e e e 2.39
> 36.00 0.06 586.60  —o-m e e e e e e e e 2.39
36.50 0.06 757 <1 J U 2.39
(| 3700 005 7: 15175 U 2.39
: 37.50 0.05 586.48  —mem e e e e e e e e 2.38
38.00 0.05 586.44  —eem e e e e e e e e 2.38
u 38.50 0.04 7513070 UL UUUEUUU —— 2.38
39.00 0.04 2757 J0c i 2.38
ﬂ 39.50 0.04 77 J6c 2.38
40.00 0.04 586.27  —em e e e e e e e e 2.38
q 40.50 0.03 586.23 —eem e e e e e e e e 2.37
41.00 0.03 586.18 —r-m e e e e e e e e 2.37
¢ 4150 0.03 586.14 —eem e e e e e e e e 2.37
42.00 0.03 7T i 2.37
(a® 4250 0.02 586.06  —--m  seeem e e e e e e e 2.37
43.00 0.02 586.01  —e-m e e e e e e e e 2.37
IR 4350 002 585.99  —eem e e e e e e e e 1.20
44.00 0.02 585.96  —m-m e e e e e e e e 1.20
m 4450 0.02 585.94 = s e e e e 1.20
45.00 0.02 7:1 <SS U U — 1.20
o] 4550 002 58590 e e e e e e e e e 1.20

Continues on next page...




Discharge Pond Routing Page 3
Hydrograph Discharge Table

Time Inflow Elevation ClivA CivB CivC CivD WrA WrB WrC WrD Exfil Outflow

(hrs) cfs ft cfs cfs cfs cfs cfs cfs cfs cfs cfs cfs
46.00 0.01 585.87 = - e e e e e e e 1.20
46.50 0.01 585.85 - e e e e e e e 1.20
47.00 0.01 585.83 - - e e e e e e e 1.20
4750 0.01 585.81 = - m e e e e e e e 1.20
48.00 0.01 585.78 = - —m e e e e e e e 1.20
48.50 0.01 585.76 - mm eem e e e e e e 1.20
49.00 0.01 585.74 - m e e e e e e e 1.19
49.50 0.01 585.72 - e eee e e e e e e 1.19
50.00 0.01 585.69 - m e e e e e e e 1.19
50.50 0.01 585.67 - m eem e e e e e e 1.19
51.00 0.01 585.65 - m e e e eeem e e e 1.19
51.50 0.01 585.63 - m eem e e e e e e 1.19
52.00 0.01 585.60 @ - mm eem e e eeem e e e 1.19
52.50 0.01 585.58 - m eem e e e e e e 1.19
53.00 0.01 585.56 @ - mm eem e e e e e e 1.19
53.50 0.00 585.54 - m eem e e een e e e 1.19
54.00 0.00 585.51 - em eem e e een e e e 1.19
54.50 0.00 585.50 @ - mem e e e eem e e e 0.16
...End
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Reservoir Report

Page 1

. . Hydraflow Hyd hs by Intelisol
Reservoir No. 2 - Discharge Pond ydratiow Hydrograpns by Intelisolve

Pond Data
Pond storage is based on known contour areas. Average end area method used.

Stage / Storage Table
Stage (ft) Elevation (ft) Contour area (sqft) Incr. Storage (acft) Total storage (acft)

0.00 583.50 92,347 0.000 0.000

2.00 585.50 92,347 4.240 4.240

2.01 585.51 92,347 0.021 4.261

2.50 586.00 96,765 1.064 5.325

2.51 586.01 96,765 0.022 5.347

3.00 586.50 101,184 1.113 6.460

3.01 586.51 101,184 0.023 6.484

5.50 589.00 123,275 6.415 12.899
Culvert / Orifice Structures Weir Structures

[A] [B] [C] [D] [A] [B] [C] [D]

Rise in = 0.0 0.0 0.0 0.0 Crest Len ft = 0.00 0.00 0.00 0.00
Span in = 0.0 0.0 0.0 0.0 Crest EI. ft = 0.00 0.00 0.00 0.00
No. Barrels =0 0 0 0 Weir Coeff. = 3.33 3.33 3.33 0.00
Invert El. ft = 0.00 0.00 0.00 0.00 Weir Type = — - -— -
Length ft = 0.0 0.0 0.0 0.0 Multi-Stage = No No No No
Slope % = 0.00 0.00 0.00 0.00
N-Value = .000 .000 .000 .000
Orif. Coeff. = 0.00 0.00 0.00 0.00
Multi-Stage = nla No No No Exfiltration Rate = 0.00 in/hr/sqft Tailwater Elev. = 0.00 ft

Note: All outflows have been analyzed under inlet and outlet control.

Stage / Storage / Discharge Table

Stage Storage Elevation CivA CivB CivC CivD Wr A Wr B Wr C Wr D Exfil Total

ft acft ft cfs cfs cfs cfs cfs cfs cfs cfs cfs cfs
0.00 0.000 583.50 - - -— 0.00
2.00 4.240 585.50 - - - 0.00
2.01 4.261 585.51 - - -—- 1.19
2.50 5.325 586.00 - - - 1.20
2.51 5.347 586.01 - - -— 2.37
3.00 6.460 586.50 - - - 2.38
3.01 6.484 586.51 - - -—- 2.39
5.50 12.899 589.00 - - -—- -— 2.40
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Attachment D

Main Ash Pond / Discharge Pond
Hydrological and Hydraulics Model

Storm Water And All Production Water Influent

Program HydraFlow output by Aether DBS, September 2011
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Hydrograph Summary Report Page 1
Hyd. Hydrograph Peak Time Time to Volume Inflow Maximum Maximum Hydrograph
No. type flow interval peak hyd(s) elevation storage description
(origin) (cfs) (min) (min) (acft) (ft) (acft)
1 SCS Runoff  68.70 6 726 6.524 —— e e 100 Year Storm
2 Manual 21.80 6 714 1.313 e Main Ash Pond Rainfall
3 Reservoir 212 6 738 1.313 2 557.28 0.711 Main Ash Pond Routing
4 Combine 70.78 6 726 7.837 1,3 e e Storm Runoff & Main Ash Pond Outflow
5 Reservoir 1.20 6 1452 6.752 4 588.12 10.626 Discharge Pond Routing

Proj. file: Clinton_Main-5S2.gpw

Return Period: 100 yr

Run date: 09-13-2011

Hydraflow Hydrographs by Intelisolve
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Hydrograph Report

Page 1

Hyd. No. 1

100 Year Storm

Hydrograph type = SCS Runoff
Storm frequency = 100 yrs
Drainage area = 15.87 ac
Basin Slope = 0.7%

Tc method = LAG

Total precip. = 6.251n
Storm duration = 24 hrs

Hydrograph Discharge Table

Time -- Outflow Time -- Outflow
(hrs cfs) (hrs cfs)

7.00 0.70 24.00 1.08

7.50 0.83

8.00 0.96

8.50 1.18 ...End

9.00 1.55

9.50 1.85

10.00 2.18

10.50 2.95

11.00 4.21

11.50 6.71

12.00 56.63

12.50 26.95

13.00 7.56

13.50 5.35

14.00 415

14.50 343

15.00 3.09

15.50 2.76

16.00 242

16.50 2.17

17.00 2.05

17.50 1.93

18.00 1.81

18.50 1.69

19.00 1.57

19.50 1.45

20.00 1.33

20.50 1.25

21.00 1.22

21.50 1.20

22.00 1.18

22.50 1.15

23.00 113

23.50 1.10

Hydraflow Hydrographs by Intelisolve

Peak discharge
Time interval
Curve number

Hydraulic length
Time of conc. (Tc)

Distribution
Shape factor

68.70 cfs
6 min
88.6
750 ft
22.4 min
Type Il
484

Hydrograph Volume = 6.524 acft



Hydrograph Report

Page 1

Hydraflow Hydrographs by Intelisolve

Hyd. No. 2

Main Ash Pond Rainfall

Hydrograph type = Manual Peak discharge = 21.80 cfs
Storm frequency = 100 yrs Time interval = 6 min

Hydrograph Volume = 1.313 acft
Hydrograph Discharge Table

Time -- Outflow Time -- Outflow
(hrs cfs) (hrs cfs)
3.40 0.22
3.90 0.22
4.40 0.24 ...End
|- 4.90 0.25
z 5.40 0.27
5.90 0.29
(TH] 640 0.30
6.90 0.32
E 7.40 0.33
7.90 0.35
: 8.40 0.41
8.90 0.48
(®] o940 051
9.90 0.60
o 1040  0.76
1090  1.05
a 1140  1.69
11.90  21.80 <<
LLl 1240  1.94
1290  1.08
-1 1340 083
13.90  0.64
= 1440  0.54
: 14.90  0.49
1540  0.43
(®] 50 038
u 16.40  0.35
16.90  0.33
q 17.40  0.30
17.90  0.30
18.40  0.27
ﬂ 1890 025
19.40  0.24
(a8 19.90 0.22
Ll
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Page 1

Hydraflow Hydrographs by Intelisolve

Hyd. No. 3

Main Ash Pond Routing

Hydrograph type = Reservoir Peak discharge = 212 cfs

Storm frequency = 100 yrs Time interval = 6 min

Inflow hyd. No. = 2 Reservoir name = Main Ash Pond

Max. Elevation = 557.28 ft Max. Storage = 0.711 acft

Storage Indication method used. Outflow hydrograph volume = 1.313 acft

Hydrograph Discharge Table

Time Inflow Elevation CivA CivB CIivC CivD WrA WrB WrC WrD Exfil Outflow

(hrs) cfs ft cfs cfs cfs cfs cfs cfs cfs cfs cfs cfs
1.00 0.17 557.00 @ - e e e 0.02 = e e e 0.02
h 1.50 0.17 557.01 = - e e 0.03 - e e 0.03
z 2.00 0.19 557.01 = memem e e e 004 - e e emee 0.04
250 0.19 557.01 = e e e 0101 U — 0.05
m 3.00 021 557.01 = - e e e 0.06 = e e e 0.06
3.50 0.21 557.02 - e eeeem e 0108 — 0.07
E 4.00 022 557.02 wmem e e e 0.08  woom e e e 0.08
4.50 0.24 557.02 W memem eeeem e e 009 e e e e 0.09
:. 500 0.25 557.02 - e e e 011  =ooem e e e 0.11
550 0.25 557.03 - e e e 012 = e e e 0.12
u 6.00 0.29 557.03 = - e eem e 013 o= e e e 0.13
6.50 0.29 557.03 - e e e 014 = e e 0.14
o 7.00 0.32 557.03 = - e e e 015 o= e e e 0.15
750 033 557.04 - e e e 016 = e e e 0.16
n 8.00 0.35 557.04 - - e 018 = e e e 0.18
850 0.41 557.04 = - - e 019 = e e e 0.19
m 9.00 0.51 557.05 - e e e 021  —m e e e 0.21
9.50 0.51 557.05 - e e e 023 = e e 0.23
:'_. 10.00 0.62 B57.06 e e e e 025 oo e 0.25
10.50 0.81 557.06 - - e 029 - e e 0.29
] 1100 1.11 B57.07 e e e e 033 o 0.33
: 11.50 1.83 557.09 @ memem meeee e e 041 = eeem e e 0.41
12.00 15.12 55725 = - e e e T /U po— 1.84
(@] 1250 156 B57.08 e e e e 241 e e 211
13.00 1.02 557.27 - e e e 1 7B pa— 1.97
u 13.50 0.76 557.25 = - e e (<10 [ — 1.80
14.00 0.60 55723 - e e e - 72 U p— 1.62
q 1450 0.54 557.22 - e e e 145  ceee e e e 1.45
15.00 0.48 557.20 @ - e e e 130  mommm e e e 1.30
¢ 15.50 0.43 55719 e e e e 119 e e e e 119
16.00 0.37 55718 - e e e 3101 J U — 1.09
(a® 1650 035 B57AT e e e e 100 oo e 1,00
m 17.00 0.33 55716 - - e 092 - e e 0.92
17.50 0.32 55715 - e e e 084 - e e 0.84
18.00 0.29 55714 - e e e (0 )75 — 0.77
(Fy] 1850 o027 L7 < J - 071 o e 0.71
19.00 0.24 55713 - e e e 065 = e e e 0.65
:‘ 19.50 0.22 55712 - e e - 0.60 == e e e 0.60

Continues on next page...




Main Ash Pond Routing Page 2
Hydrograph Discharge Table

Time Inflow Elevation ClivA CivB CivC CivD WrA WrB WrC WrD Exfil Outflow

(hrs) cfs ft cfs cfs cfs cfs cfs cfs cfs cfs cfs cfs
20.00 0.21 55711 —m e e e 055 = e e 0.55
20.50 0.19 55711 = ememe mmmee emeem e 0.51 === e e e 0.51
21.00 0.19 55710 @ - e e e (01771 J% R — 0.47
2150 0.19 55710 W ememm memee emeem e 044 = e e e 0.44
22.00 0.19 55710 - e e e (0171, R — 0.42
22.50 0417 557.09 = - e e (01075 R 0.41
23.00 0417 557.09 = - e e 039 e 0.39
23.50 0417 557.08 - e e 038 e e e 0.38
24.00 0417 557.08 - e e 036 - e e e 0.36
24.50 0.00 557.08 - e e (0J5 Y N — 0.34
25.00 0.00 557.07 - e e (0 J< 3 0.31
25.50 0.00 557.07 - e e e 029 e e e 0.29
26.00 0.00 557.06 @ - = e e 027 e e e 0.27
26.50 0.00 557.06 - e e 025 = e e e 0.25
] 27:00 0.00 B57.05 e e oo oo 023 o e 0.23
27.50 0.00 557.05 - e 022 e e e 0.22
z 28.00 0.00 557.05 - e e 020 e e e 0.20
m 28.50 0.00 Y0 T — 019  —eem e e e 0.19
29.00 0.00 L Y0 T T— 018 o= e e e 0.18
E 29.50 0.00 557.04 —oem e e e 0.16 == e e 0.16
30.00 0.00 557.03 = - e e 015 = e e e 0.15
: 30.50 0.00 557.03 = - e e (0 )1 0.14
31.00 0.00 557.03 = - e e 013 = e e e 0.13
U 31.50 0.00 557.03 e e e e 042 e e e e 0.12
32.00 0.00 557.03 = - e e 011 = e e e 0.11
(@] 3250 0.00 B57.02 e e e oo 041 e e 011
33.00 0.00 557.02 - e e 010 - e e e 0.10
(] 3350 000 B57.02 e e e e 009 o 0.09
34.00 0.00 557.02 - = e e 0.08 - e e e 0.08
m 34.50 0.00 557.02 - = e e 0.08 - e e e 0.08
35.00 0.00 557.02 - = e e 0.07 - e e e 0.07
:-_. 3550 0.00 557.02 wem e e e 0.07  coem e e 0.07
36.00 0.00 557.01 = emmme memee e e 0.06 === e e e 0.06
L] 3650 0.00 B57.01 e e 0.06 o e 0.06
: 37.00 0.00 557.01 = - e e e 0.05  ————= e e e 0.05
37.50 0.00 557.01 = eeeme mmmee e e 0.05 == e e e 0.05
u 38.00 0.00 557.01 e e e e 005 <o e e 0.05
38.50 0.00 557.01 = emmme mmmee e e 00— 0.04
[a'd 3900 000 B57.01 e e e e 0.04  cor 0.04
39.50 0.00 557.01 - e e (000 R 0.04
q 40.00 0.00 B57.01 e e e oo 0.04 oo 0.04
40.50 0.00 557.01 - e e 0.03 -~ e e e 0.03
¢ 41.00 0.00 557.01  —oom e e e 03003 J 0.03
41.50 0.00 557.01 = - e e e 0.03 e e e 0.03
(@ 4200 0.0 557.01 e e e e 003  cor e e e 0.03
42.50 0.00 557.01 - e e e 0.02 e e e 0.02
|-|-| 43.00 0.00 557.01 = - e e e 0.02 e e e 0.02
(Fy] -End




Reservoir Report

Page 1

. . Hydraflow Hyd hs by Intelisol
Reservoir No. 1 - Main Ash Pond ydratiow Rydrograpns by Inielsolve

Pond Data
Pond storage is based on known contour areas. Average end area method used.

Stage / Storage Table
Stage (ft) Elevation (ft) Contour area (sqft) Incr. Storage (acft) Total storage (acft)
0.00 557.00 109,926 0.000 0.000
1.00 558.00 109,926 2.524 2.524
Culvert / Orifice Structures Weir Structures
[A] [B] [C] [D] [A] [B] [C] [D]
Rise in = 0.0 0.0 0.0 0.0 Crest Len ft = 4.70 0.00 0.00 0.00
Span in = 0.0 0.0 0.0 0.0 Crest EI. ft = 557.00 0.00 0.00 0.00
No. Barrels =0 0 0 0 Weir Coeff. = 3.00 0.00 0.00 0.00
Invert El. ft = 0.00 0.00 0.00 0.00 Weir Type = Riser - -— -
Length ft = 0.0 0.0 0.0 0.0 Multi-Stage = No No No No
Slope % = 0.00 0.00 0.00 0.00
N-Value = .000 .000 .000 .000
Orif. Coeff. = 0.00 0.00 0.00 0.00
Multi-Stage = nla No No No Exfiltration Rate = 0.00 in/hr/sqft Tailwater Elev. = 0.00 ft
Note: All outflows have been analyzed under inlet and outlet control.
Stage / Storage / Discharge Table
Stage Storage Elevation CivA CivB CivC CivD Wr A Wr B Wr C Wr D Exfil Total
ft acft ft cfs cfs cfs cfs cfs cfs cfs cfs cfs cfs
0.00 0.000 557.00 - - 0.00 - - 0.00
1.00 2.524 558.00 - - 14.10 14.10
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Hydrograph Report

Page 1

Hydraflow Hydrographs by Intelisolve

Hyd. No. 4

Storm Runoff & Main Ash Pond Outflow

Hydrograph type = Combine Peak discharge = 70.78 cfs
Storm frequency = 100 yrs Time interval = 6 min
Inflow hyds. =1,3

Hydrograph Volume = 7.837 acft
Hydrograph Discharge Table

Time Hyd.1+  Hyd.3= Outflow
(hrs) (cfs) (cfs) (cfs)
6.50 0.57 0.14 0.71
7.00 0.70 0.15 0.85
|— 7.50 0.83 0.16 0.99
8.00 0.96 0.18 1.14
z 8.50 1.18 0.19 1.37
1T 9.00 1.55 0.21 1.76
9.50 1.85 0.23 2.08
E 10.00 2.18 0.25 2.43
10.50 2.95 0.29 3.23
: 11.00 4.21 0.33 454
11.50 6.71 0.41 713
U 12.00 56.63 1.84 58.47
12.50 26.95 2.11 29.05
o 13.00 7.56 1.97 9.53
13.50 5.35 1.80 715
a 14.00 4.15 1.62 5.77
14.50 3.43 1.45 4.89
w 15.00 3.09 1.30 4.39
15.50 276 1.19 3.94
> 16.00 2.42 1.09 3.51
16.50 217 1.00 3.17
| ] 17.00 2.05 0.92 2.96
: 17.50 1.93 0.84 277
18.00 1.81 0.77 2.58
u 18.50 1.69 0.71 2.40
19.00 1.57 0.65 2.23
u 19.50 1.45 0.60 2.05
20.00 1.33 0.55 1.89
q 20.50 1.25 0.51 1.76
21.00 1.22 0.47 1.70
¢ 21.50 1.20 0.44 1.64
22.00 1.18 0.42 1.60
n_ 22.50 1.15 0.41 1.56
23.00 1.13 0.39 1.52
(TH] 2350 1.10 0.38 1.48
24.00 1.08 0.36 1.44
g ...End
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Hydraflow Hydrographs by Intelisolve

Hyd. No. 5

Discharge Pond Routing

Hydrograph type = Reservoir Peak discharge = 1.20 cfs

Storm frequency = 100 yrs Time interval = 6 min

Inflow hyd. No. =4 Reservoir name = Discharge Pond

Max. Elevation = 588.12 ft Max. Storage = 10.626 acft

Storage Indication method used. Outflow hydrograph volume = 6.752 acft

Hydrograph Discharge Table

Time Inflow Elevation CivA CivB CIivC CivD WrA WrB WrC WrD Exfil Outflow

(hrs) cfs ft cfs cfs cfs cfs cfs cfs cfs cfs cfs cfs
12.00 58.47 586.37 = sem- mmeen meee mmeen s e meeee mmeen s 1.18
h 12.50 29.05 B587.26 seea=  mees eemme emeem mmeen emeen eemme eeeee eeemm 1.19
z 13.00 9.53 587.48 = emmem e emeem emmem e e e oeeen 1.19
13.50 7.15 587.59 = mmem emmem e emeem emem e e e eeeen 1.19
m 14.00 5.77 587.67 = = mmmem mmmem e e e e e meen 119
1450 4.89 587.74  emem emee e e e e e e 1.19
E 15.00 4.39 58779  mem e e e e e e e 1.20
15.50 3.94 S . S T — 1.20
:. 16.00 3.51 587.88 o= e e e e e e e e 1.20
16.50 3.17 < 72U UL UUUS U — 1.20
(@] 1700 296 B87.95 e e e e e e e e 1.20
17.50 2.77 7482 7 N OUCUUR UUUUIUS S GUTUUSS OIS UUUUUSS USSR OUUUU U o — 1.20
(@] 1800 258 588.00 o L oL T 120
18.50 2.40 588.02 s emeen e e s mmeen s ameee e 1.20
a 19.00 2.23 588.04 seeem emes emmme emeem memee emeee memme eeee meeme 1.20
19.50 2.05 588.05 = memm= emmem e meen mmeee emeen meeme e menee 1.20
m 20.00 1.89 588.06 @ ~m=e=  emmee eeeme emeem mmmee ememe memme meeee eeeme 1.20
20.50 1.76 588.07 = memm= emmem e emeen mmeee emeen meeme mmeme menee 1.20
:'_. 21.00 1.70 B8B.08 e e e e e e e e 1,20
21.50 1.64 5T J0 01 A R — 1.20
] 2200 1.60 58810 e 120
: 2250 1.56 588.10 oom e e e e e e e e 1.20
23.00 1.52 588.11 = memm emmem mmeee emmen meeme emeen meeme e menee 1.20
(@] 2350 148 BBBAT e e e e e e e e 120
24.00 1.44 588.12 === emmee e mmeem mmmen e meeee mmeee eeemn 1.20
(a'd 2450 050 BEBAN o o e e 120
25.00 0.31 588.10 W meem= emmem mmeee mmen meeme emeen meeme e menee 1.20
q 25.50 0.29 588.09 - eeem e e e e e e e 1.20
26.00 0.27 588.07 = me=m= emeem meee mmen meeme emeen meeme mmeee menee 1.20
¢ 26.50 0.25 588.06  cew e e e e e e e 1.20
27.00 0.23 ST 0 A e — 1.20
(a® 2750 022 B88.03 e e e e e e e e e 120
m 28.00 0.20 588.01 = mm===  emmem e mmeem mmmem emeen meee mmeee eeemn 1.20
28.50 0.19 587.99 e em e et e emee e een e 1.20
29.00 0.18 587.98 - eeem e et e emeee e e e 1.20
(Fy] 2050 o.16 B87.96 e e e e e e e e e 1.20
30.00 0.15 587.94 = - e e et e e e e e 1.20
: 30.50 0.14 587.93  memmm emeem e emeen e emeen meeee emeee meeee 1.20

Continues on next page...




Discharge Pond Routing Page 2
Hydrograph Discharge Table

Time Inflow Elevation ClivA CivB CivC CivD WrA WrB WrC WrD Exfil Outflow

(hrs) cfs ft cfs cfs cfs cfs cfs cfs cfs cfs cfs cfs
31.00 0.13 587.91 = mmmm emeem e e e e e e e 1.20
31.50 0.12 587.89 - em e et e e e e e 1.20
32.00 0.11 587.88 - e et et e e e e e 1.20
32.50 0.11 587.86 == emeem e emmen e emeem mmeee e meeee 1.20
33.00 0.10 587.84 - emeem e e e meem mmeee e e 1.20
33.50 0.09 587.82 - eem et et e eee e e e 1.20
34.00 0.08 587.81 = —mmm emeem e e e meem e e e 1.20
34.50 0.08 587.79 e emeem e emeen e e e e e 1.20
35.00 0.07 587.77 == emmem e emmen e e mmeee e e 1.20
35.50 0.07 587.75 = = emeem e emmen e e e e e 1.19
36.00 0.06 587.73 e emem e e e e e e e 1.19
36.50 0.06 587.72 e emeem e emmen e e e e e 1.19
37.00 0.05 2 A 1 s —— 1.19
37.50 0.05 587.68 - emeem e emeen e e e e e 1.19
] 3800 0.05 BB7.66 e e e e e e e e e 119
38.50 0.04 587.64 = —mem emmee eeeme emeem mmmee emeee meme emeem meemn 1.19
z 39.00 0.04 587.62 = emeem e e e emeem e e e 1.19
m 39.50 0.04 587.61 = = emeem e e e emeem e e e 1.19
40.00 0.04 L 1 T s —— 1.19
E 40.50 0.03 587.57 = e e e e e e e e 1.19
41.00 0.03 587.55 e emeem e e e emeen e e e 1.19
: 4150 0.03 587.53 = s e eeee e et e e e 1.19
42.00 0.03 58751 = e emeem e e e emeem e e e 1.19
U 42.50 0.02 587.49  ceem e e e e e e e e 1.19
43.00 0.02 2 A A 1.19
(@] 4350 002 BBTAB e e e e e e e e e 119
44.00 0.02 58744 - emem e e e e e e e 1.19
(] 2450 002 BET A2 119
45.00 0.02 58740 W - emeem e e e e e e e 1.19
m 45.50 0.02 587.38  —mmmm emem e e e e e e e 1.19
46.00 0.01 587.36 == emeem e e e emmem e e eeee 1.19
:-_. 46.50 0.01 587.34  eeem eeee e e e e e e 1.19
47.00 0.01 587.32 = emem e e e e e e e 1.19
L] 4750 0.01 587.30 e e e e e e e e e 119
: 48.00 0.01 587.29 = - e e e e e e e 1.19
48.50 0.01 587.27 = emem e e e e e e e 1.19
u 49.00 0.01 587.25 e e e e e e 1.19
49.50 0.01 587.23  mmmmm emem e e e emeen e e e 1.19
(s 5000 001 B87.21 e e e e e e e e e 119
50.50 0.01 T A T e —— 1.19
q 51.00 0.01 BE7TAT e e e e e e e 119
51.50 0.01 T A - T —— 1.19
¢ 52.00 0.01 7% 1< J U 1.19
52.50 0.01 58711 e emem e e e e e e e 1.19
(a® 5300 001 725 T 119
53.50 0.00 587.08 - e e e e e e e 1.19
|-|-| 54.00 0.00 ST 701 o 1.19
54.50 0.00 587.04 - emeem e e e een e e e 1.19
(Fy] 5500 0.00 587.02 eeem meem e e e e e e 1.19
55.50 0.00 587.00 @ - e e e e e e e 1.19
| 5600 000 B86.98 o o e 119

Continues on next page...




Discharge Pond Routing Page 3
Hydrograph Discharge Table

Time Inflow Elevation ClivA CivB CivC CivD WrA WrB WrC WrD Exfil Outflow

(hrs) cfs ft cfs cfs cfs cfs cfs cfs cfs cfs cfs cfs
56.50 0.00 586.96  ---m  eeem e e e e e e e 1.19
57.00 0.00 586.94  -som e e e e e e e e 1.19
57.50 0.00 586.92  —som e e e e e e e e 1.19
58.00 0.00 586.91 —som e e e e e e e e 1.19
58.50 0.00 586.89  —--m eeem e e e e e e e 1.19
59.00 0.00 586.87 e e e e e e e e e 1.19
59.50 0.00 586.85 e meem e e e e e e e 1.19
60.00 0.00 586.83 s meem e e e e e e 1.19
60.50 0.00 586.81 —m-m e e e e e e e 1.19
61.00 0.00 586.79  —m-m  meem e e e e e e 1.19
61.50 0.00 586.77 = meem e e e e e e 1.19
62.00 0.00 586.75 e e e e e e e e 1.19
62.50 0.00 586.73  —m-m meem e e e e e e 1.19
63.00 0.00 586.71 = meem e e e e e e 1.19
|— 63.50 0.00 586.70 s meem e e e e e e e 1.19
64.00 0.00 586.68 - meem e e e e e e 1.19
z 64.50 0.00 586.66 - e e e e e e e 1.19
w 65.00 0.00 586.64 - meem e e e e e e 1.19
65.50 0.00 586.62 - meeem e e e e e e 1.19
E 66.00 0.00 586.60 - meeem e e e e e e 1.19
66.50 0.00 586.58  —mem  meem e e e e e e 1.19
: 67.00 0.00 586.56 - meeem e e e e e e 1.19
67.50 0.00 586.54  —mew meem e e e e e e 1.19
U 68.00 0.00 586.52  ----m —eeem e e e e e 1.19
68.50 0.00 586.50 s e e e e e e e 1.18
o 69.00 0.00 586.48 o e e e e 1.18
69.50 0.00 586.46 - —eem e e e e e e e 1.18
(] 7000 0.00 586.44 e e e e e e e e e 118
70.50 0.00 586.42  —m- meeem e e e e e e 1.18
Wl 71.00 0.00 586.40  —s-m eeem e e e e e e 1.18
7150  0.00 586.38  —s-w meem e e e e e e 1.18
> 72.00 0.00 586.35 ~  —m-w  eeeem e e e e e e 1.18
72.50 0.00 586.33  —m-m e e e e e e e 1.18
(| 73.00 0.00 71> < 1.18
: 73.50 0.00 586.29 = s meem e e e e e e 1.18
74.00 0.00 586.27 - e e e e e e e 1.18
u 7450 0.00 586.25 ~  —m-m e eeeee e e e e e 1.17
75.00 0.00 586.23 s e e e e e e e 1.17
ﬂ 75.50 0.00 586.20  —--m e e e e e e e 1.17
76.00 0.00 586.18  —m-m meem e e e e e e 1.17
q 76.50 0.00 586.16 —--  meem e e e e e e 1.17
77.00 0.00 586.14 = eeem e e e e e e 1.17
¢ 77.50 0.00 586.12 —e-m e e e e e e e 1.17
78.00 0.00 586.10 —m-m  meem e e e e e e 1.17
(a® 7850 0.00 77701 J OO 1.17
79.00 0.00 586.05 s e e e e e e e 1.17
IR] 7050 000 586.03  —s-m meem e e e e e e 1.17
80.00 0.00 586.01 = e e e e e e e 1.17
m 80.50 0.00 586.00 = ----- —eeem e e e e 0.17
: 81.00 0.00 586.00  —--m  meem e e e e e e 0.02

...End




Reservoir Report

Page 1

. . Hydraflow Hyd hs by Intelisol
Reservoir No. 2 - Discharge Pond ydratiow Hydrograpns by Intelisolve

Pond Data
Pond storage is based on known contour areas. Average end area method used.

Stage / Storage Table
Stage (ft) Elevation (ft) Contour area (sqft) Incr. Storage (acft) Total storage (acft)

0.00 583.50 92,347 0.000 0.000

2.00 585.50 92,347 4.240 4.240

2.01 585.51 92,347 0.021 4.261

2.50 586.00 96,765 1.064 5.325

2.51 586.01 96,765 0.022 5.347

3.00 586.50 101,184 1.113 6.460

3.01 586.51 101,184 0.023 6.484

5.50 589.00 123,275 6.415 12.899
Culvert / Orifice Structures Weir Structures

[A] [B] [C] [D] [A] [B] [C] [D]

Rise in = 0.0 0.0 0.0 0.0 Crest Len ft = 0.00 0.00 0.00 0.00
Span in = 0.0 0.0 0.0 0.0 Crest EI. ft = 0.00 0.00 0.00 0.00
No. Barrels =0 0 0 0 Weir Coeff. = 3.33 3.33 3.33 0.00
Invert El. ft = 0.00 0.00 0.00 0.00 Weir Type = — - -— -
Length ft = 0.0 0.0 0.0 0.0 Multi-Stage = No No No No
Slope % = 0.00 0.00 0.00 0.00
N-Value = .000 .000 .000 .000
Orif. Coeff. = 0.00 0.00 0.00 0.00
Multi-Stage = nla No No No Exfiltration Rate = 0.00 in/hr/sqft Tailwater Elev. = 0.00 ft

Note: All outflows have been analyzed under inlet and outlet control.

Stage / Storage / Discharge Table

Stage Storage Elevation CivA CivB CivC CivD Wr A Wr B Wr C Wr D Exfil Total

ft acft ft cfs cfs cfs cfs cfs cfs cfs cfs cfs cfs
0.00 0.000 583.50 - - -— 0.00
2.00 4.240 585.50 - - - 0.00
2.01 4.261 585.51 - - -—- 0.00
2.50 5.325 586.00 - - - 0.00
2.51 5.347 586.01 - - -— 1.17
3.00 6.460 586.50 - - - 1.18
3.01 6.484 586.51 - - -—- 1.19
5.50 12.899 589.00 - - -—- -— 1.20
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Elevation Plan
Alliant Energy Settlement Ponds
Clinton, lowa
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FOR: ALLIANT ENERGY
2001 BEAVER CHANNEL PARKWAY
CLINTON, |A. 52732

HINKLE ENGINEERING & SURVEYING L.L.C.
2100 CAMANCHE AVENUE

CLINTON, 1A 52732

PHONE = (563) 243-4027

FAX = (563) 243-4029

gy 6>

ALLIANT ELEVATION PLAN
HIGHWAY 67
CLINTON, IOWA

LOCATION: CLINTON, 1A

LEGEND:
%2924 EYISTING GROUND SHOT NEXT TO FENGE LINE WITH ELEVATION
= 380800 EXISTING TOP OF POND SHOT WITH ELEVATION
TOPPOND
xSl EXISTING DO
Ere CK SHOT WITH ELEVATION
= %" EXISTING CENTERLINE OF DRIVEWAY SHOT WITH ELEVATION
 589.61
% EXISTING TOE OF SLOPE SHOT WITH ELEVATION
x 589.61
Sooru EXISTING TOP OF BERM SHOT WITH ELEVATION
3%y 5/8" REBAR SHOT WITH ELEVATION
%8880 EYISTING SHOT ON WATER WITH ELEVATION
589.75
ety EXISTING SHOT ON EDGE OF ROAD WITH ELEVATION
< 589.61
PoSMAL CONTOL POINT SHOT WITH ELEVATION
= 20981 EXISTING SHOT NEXT TO FENCE WITH ELEVATION
= 0361« EXISTING SHOT ON RAILROAD TRACKS WITH ELEVATION
% 38961 EXISTING SHOT ON PATH WITH ELEVATION
CLPATH
= 0  EXISTING SHOT ON CONCRETE WITH ELEVATION
N
p——e—
Q 50’ 100" 200"
Scale 1"= 100"
REV.| DESCRIPTION BY DATE
JOB NAME: ALLIANT ENERGY SETTLEMENT PONDS DRAWN BY: JcHeck BY DMH

SCALE: 1" = 100’

DATE: 11/2/10

JOB NUMBER SHEET

DESCRIPTION: ELEVATION PLAN

10-0884 1 0F 1 A
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Emergency Ash Pond
Hydrological and Hydraulics Model

Program HydraFlow output by Aether DBS, September 2011
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Hydrograph Summary Report Page 1
Hyd. Hydrograph Peak Time Volume Inflow Maximum Maximum Hydrograph
No. type flow interval hyd(s) elevation storage description
(origin) (cfs) (min) (acft) (ft) (acft)
1 SCS Runoff ~ 57.93 1 3.778 — e e 100 Year Storm
2 Reservoir 1.19 1 1.195 1 586.27 4.805 Combined Ponds

Proj. file: Clinton-14S2.gpw

Return Period: 100 yr

Run date: 09-12-2011

Hydraflow Hydrographs by Intelisolve



Hydrograph Report

Page 1

Hydraflow Hydrographs by Intelisolve

Hyd. No. 1

100 Year Storm

Hydrograph type = SCS Runoff Peak discharge = 57.93 cfs
Storm frequency = 100 yrs Time interval = 1 min
Drainage area = 13.00 ac Curve number = 746
Basin Slope = 0.0% Hydraulic length = 100 ft
Tc method = TR55 Time of conc. (Tc) = 16.6 min
Total precip. = 6.25in Distribution = Type ll
Storm duration = 24 hrs Shape factor = 484

Hydrograph Volume = 3.778 acft
Hydrograph Discharge Table

h Time -- Outflow Time -- Outflow Time -- Outflow
z (hrs cfs) (hrs cfs) (hrs cfs)
(0] 9095 0.59 1562  1.85 2128  0.88
10.12  0.68 15.78  1.77 2145  0.87
E 1028  0.80 15.95  1.70 2162 087
10.45  0.95 16.12  1.62 2178  0.86
: 1062 1.1 16.28  1.57 2195 0.86
10.78  1.32 16.45  1.54 2212  0.85
(@] 1095 158 16.62  1.51 2228 084
1112 1.81 16.78  1.49 2245  0.84
O 1128  2.30 16.95  1.46 2262  0.83
1145  3.04 1712 143 2278  0.83
n 1162  4.67 1728  1.40 2295  0.82
1178  14.21 1745  1.38 2312  0.82
Ll 11.95  43.56 1762  1.35 2328  0.81
1212  51.15 1778  1.32 2345  0.81
:'_i 1228  19.83 17.95  1.29 2362  0.80
b 1245 917 1812  1.27 2378  0.79
1262  6.91 1828  1.24 2395  0.79
: 12.78 550 18.45  1.21
12.95  4.84 1862  1.18
u 1312 4.31 1878  1.15 ...End
u 13.28  3.90 1895  1.13
13.45  3.58 19.12  1.10
q 13.62  3.29 19.28  1.07
13.78  3.03 19.45  1.04
13.95  2.81 19.62  1.01
¢ 1412 2,60 1978 0.98
1428  2.46 19.95  0.95
(a8 1445 238 2012  0.93
T 1462 231 2028  0.91
1478 223 2045  0.90
1495  2.16 2062  0.90
(Fy] 1512 208 2078 0.89
1528  2.00 2095  0.89
: 1545  1.93 2112  0.88




Hydrograph Report

Page 1

Hydraflow Hydrographs by Intelisolve

Hyd. No. 2

Combined Ponds

Hydrograph type = Reservoir Peak discharge = 1.19 cfs

Storm frequency = 100 yrs Time interval = 1 min

Inflow hyd. No. =1 Reservoir name = Combined Ponds
Max. Elevation = 586.27 ft Max. Storage = 4.805 acft

Storage Indication method used. Outflow hydrograph volume = 1.195 acft

Hydrograph Discharge Table

Time Inflow Elevation CivA CivB CIivC CivD WrA WrB WrC WrD Exfil Outflow

(hrs) cfs ft cfs cfs cfs cfs cfs cfs cfs cfs cfs cfs
12.00 53.74 584.87 e e e e e e e e e 1.18
I— 1217 4117 58544 e e e e e e e e e 1.19
z 12.33  13.69 7:15 4 [ 1.19
12.50 8.47 7: 153710 JNN U 1.19
[TT| 1267 636 7: 1577 /%N 1.19
12.83 5.26 7: 1o K¢ 72U U 1.19
E 13.00 4.68 585.96 o= e e e e e e e e 1.19
1317 417 58599 - e e e e e e e e 1.19
: 13.33  3.80 7: 5 %0 7R 1.19
13.50 3.49 586.05 -w-m e e e e e e 1.19
U 13.67 3.21 586.07 emem meem e e e e e e e 1.19
13.83 2.97 7 5 K01 JN U 1.19
o 14.00 2.75 586.11 m e e e e e e e e 1.19
1417 2.55 7 15 b JNN U 1.19
a 14.33 243 Y- 1> 1 U 1.19
1450 2.36 586.15  mmom e e e e e e e e 1.19
[TT] 1467 228 586.16  =wom e e e e e e e e 1.19
14.83 2.21 586.18 m e e e e e e e 1.19
:-_. 15.00 2.13 586.19  wmem e e e e e e e e 1.19
1517 2.06 586.20  -wom e e e e e e e e 1.19
] 1533 198 B86.20  cow e e e e e e e 119
: 15.50 1.91 586.21  w e e e e e e e 1.19
15.67 1.83 586.22  m e e e e e e e 1.19
(@] 1583 175 586.23 o e e e e e e e e 1.19
16.00 1.67 586.23 e e e e e e e 1.19
(. 1617 160 B86.24 e e e e e e e 119
16.33  1.56 586.24 e e e e e e e e 1.19
-l-'.f. 16.50 1.53 586.24 e e e e e e e e e 1.19
16.67 1.51 586.25  m e e e e e e e 1.19
¢ 16.83 1.48 586.25 o= mmeem e e e e eeeee e e 1.19
17.00 1.45 586.25 e e e e e e e e 1.19
(a ™ 1717 142 586.26 e e e e e e e e e 1.19
T 17.33  1.40 586.26 - e e e e e e 1.19
17.50 1.37 586.26  m e e e e e e e 1.19
17.67 1.34 586.26 e e e e e e e e 1.19
(Fy] 1783 13 586.26  seom meem e e e e e e e 1.19
18.00 1.29 586.27 e e e e e e e e 1.19
: 1817 1.26 586.27  w e e e e e e 1.19

Continues on next page...




Combined Ponds Page 2

Hydrograph Discharge Table

Time Inflow Elevation ClivA CivB CivC CivD WrA WrB WrC WrD Exfil Outflow

(hrs) cfs ft cfs cfs cfs cfs cfs cfs cfs cfs cfs cfs
18.33 1.23 586.27 e e e e e e e e e 1.19
1850 1.20 586.27 << =oom meem e e e e e e e 1.19 <<
18.67 1.17 586.27 o= e e e e e e e e 1.19
18.83 1.15 586.27 e e e e e e e e e 1.19
19.00 1.12 586.27 = e e e e e e e 1.19
19.17  1.09 586.27 o= e e e e e e e e 1.19
19.33  1.06 586.26  —--=  meem e e e e e e e 1.19
19.50 1.03 586.26 o= e e e e e e e e 1.19
19.67 1.00 586.26 o= e e e e e e e e 1.19
19.83 0.97 586.26 o= e e e e e e e e 1.19
20.00 0.95 586.26 o= e e e e e e e e 1.19
2017 0.92 586.25 o= e e e e e e e e 1.19
20.33  0.91 586.25 ~ —o-m  meem e e e e e e e 1.19
20.50 0.90 586.25 ~ —--m e e e e e e e 1.19
o] 2067 0.90 586.24 o e e e e e 1.19
20.83 0.89 586.24  —e-m e eeee e e e e e e 1.19
z 21.00 0.89 586.24  —eem e e e e e e e e 1.19
w 2117 0.88 586.23 o= e e e e e e e e 1.19
21.33  0.88 71702 OO 1.19
E 2150 0.87 71702 OO 1.19
2167 0.86 586.22 o e e e e e e e e 1.19
: 21.83 0.86 586.22 o= e e e e e e e e 1.19
22.00 0.85 586.22  —o-m e eeeee e e e e e e 1.19
U 2217 0.85 586.21  —-em e eeeee e e e 1.19
2233 0.84 586.21 —eem e e e e e e e e 1.19
o 2250 0.84 586.21 o e e e 1.19
22.67 0.83 586.20 o= e e e e e e e e 1.19
(m] 2283 0383 586.20 e e e e e e e e e 1.19
23.00 0.82 586.19  —s-m  eeem e e e e e e e 1.19
Wl 2317 0.82 586.19  —o-m  eeem e e e e e e e 1.19
23.33  0.81 586.19 o= e e e e e e e e 1.19
> 23.50 0.80 5Y<1< 70 - U U 1.19
23.67 0.80 586.18  —s-m  meeem e e e e e e e 1.19
] 2383 0.79 Y- 1> A 1.19
: 24.00 0.00 586.17 =--m e e e e e e e e 1.19
u ...End
(I




Reservoir Report

Page 1

. . Hydraflow Hyd hs by Intelisol
Reservoir No. 2 - Combined Ponds ydratiow Rydrograpns by Inielsolve

Pond Data
Pond storage is based on known contour areas. Average end area method used.

Stage / Storage Table
Stage (ft) Elevation (ft) Contour area (sqft) Incr. Storage (acft) Total storage (acft)

0.00 582.00 45,641 0.000 0.000

2.00 584.00 45,641 2.096 2.096

2.01 584.01 45,641 0.010 2.106

2.50 584.50 47,100 0.522 2.628

2.51 584.51 47,100 0.011 2.638

3.00 585.00 48,559 0.538 3.176

3.01 585.01 48,559 0.011 3.188

8.00 590.00 63,552 6.421 9.609
Culvert / Orifice Structures Weir Structures

[A] [B] [C] [D] [A] [B] [C] [D]

Rise in = 0.0 0.0 0.0 0.0 Crest Len ft = 0.00 0.00 0.00 0.00
Span in = 0.0 0.0 0.0 0.0 Crest EI. ft = 0.00 0.00 0.00 0.00
No. Barrels =0 0 0 0 Weir Coeff. = 3.33 3.33 3.33 0.00
Invert El. ft = 0.00 0.00 0.00 0.00 Weir Type = — - -— -
Length ft = 0.0 0.0 0.0 0.0 Multi-Stage = No No No No
Slope % = 0.00 0.00 0.00 0.00
N-Value = .000 .000 .000 .000
Orif. Coeff. = 0.00 0.00 0.00 0.00
Multi-Stage = nla No No No Exfiltration Rate = 0.00 in/hr/sqft Tailwater Elev. = 0.00 ft

Note: All outflows have been analyzed under inlet and outlet control.

Stage / Storage / Discharge Table

Stage Storage Elevation CivA CivB CivC CivD Wr A Wr B Wr C Wr D Exfil Total

ft acft ft cfs cfs cfs cfs cfs cfs cfs cfs cfs cfs
0.00 0.000 582.00 - - -— - - - -— - — 0.00
2.00 2.096 584.00 -—- - - - — - — — — 0.00
2.01 2.106 584.01 - - -— - - - -— - - 0.00
2.50 2.628 584.50 -—- - - - — - — — — 0.00
2.51 2.638 584.51 - - -— - - - -— - - 117
3.00 3.176 585.00 - - - 1.18
3.01 3.188 585.01 - - -— - - - - — — 1.19
8.00 9.609 590.00 - -— - 1.20
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