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1 Introduction 
1.1 Purpose 
On April 17, 2015, the U.S. Environmental Protection Agency (EPA) published the final rule for 

the regulation and management of coal combustion residuals (CCR) under the Resource 

Conservation and Recovery Act (RCRA).  40 CFR 257.81 requires that an owner or operator of a 

CCR landfill must prepare a run-on and run-off control system plan. The plan must document how 

the control systems have been designed and constructed to meet the applicable requirements of 

the CCR rule, supported by appropriate engineering calculations. In accordance with the CCR 

rule 40 CFR 257.81, the intent of storm water management is to design, construct, operate, and 

maintain: 

• A run-on control system to prevent flow onto the active portion of the CCR unit during the 

peak discharge from a 24-hour, 25-year storm; and 

• A run-off control system from the active portion of the CCR unit to collect and control at 

least the water volume resulting from a 24-hour, 25-year storm.  Run-off from the active 

portion of the CCR unit must be handled in accordance with the surface water 

requirements under 40 CFR 257.3-3.  

• The owner or operator must amend the written run-on and run-off control system plan 

whenever there is a change in conditions that would substantially affect the written plan in 

effect. 

 

1.2 Facility Background 
OPPD has a two-unit (Unit 1 and Unit 2) fossil fuel-fired generating plant at the Nebraska City 

Generating Station (Station) located 5.5 miles southeast of Nebraska City, Nebraska, along the 

west bank of the Missouri River.  This Station has one (1) existing CCR landfill that is permitted 

under the current Nebraska Department of Environment and Energy (NDEE) Title 132 regulations 

for fossil fuel combustion ash disposal area:  NC2 Ash Disposal Area.  This run-on and run-off 

control system plan is for the NC2 Ash Disposal Area (NDEE Permit No. NE0204421, Facility ID 

58343).  Under the CCR rule, the NC2 Ash Disposal Area is an existing CCR landfill since it has 

and will receive CCR both before and after October 19, 2015 – the effective date of the CCR rule. 

 

The NC2 Ash Disposal Area is an existing CCR landfill with a composite liner and leachate 

collection system, containing approximately 40.7 acres permitted disposal area.  Cell 1 

(approximately 14.4 acres) began accepting CCR in July 2009 and was closed prior to the 

construction of Cells 2 and 3.  Notification to the NDEE and construction on NC2 Ash Disposal 

Area Cells 2 and 3 began prior to October 19, 2015.  

 

The NDEE Title 132 permit for the NC2 Ash Disposal Area also includes descriptions, calculations 

and figures of run-on and run-off control system features.  This plan checks, expands, and 

confirms compliance with the CCR rule for run-on and run-off controls from the active areas of 

the NC2 Ash Disposal Area.   
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2 Rainfall Computation  
Rainfall computations utilizes NOAA Atlas 14 precipitation frequency for a 25-year, 24-hour, or 

6.04 inches.  Rainfall output from NOAA is included in Attachment D-1.  The site was then 

delineated in areas for computation of runoff.  See Attachment D-1 for mapping of drainage 

areas.    

 

Curve number for CCR materials is set as 93 and time of concentration (tc) for most areas 

conservatively set as 5 minutes. The exception to the 5 minute tc includes the top deck areas of 

Subbasins 4a and 4b.  Time of concentration for these areas utilizes TR55 for 300 linear feet, 

2.5% slope and manning’s n of 0.05.  Drainage areas are computed individually utilizing 

Hydroflow Hydrographs and added together as runoff accumulates.  In general, the CCR 

disposal area drains from north to south, discharging to the west leachate pond.  Runoff 

hydrographs for each Subbasin can be found in Attachment D-2. 

 

3 Run-On Control System 
The run-on control system for the NC2 Ash Disposal Area consists of perimeter berm roads, 

ditches and grading sloped away from the CCR landfill to prevent storm water run-on.  As shown 

on the drawing in Attachment D-1, run-on to the NC2 Ash Disposal Area is prevented on the 

east, south and west sides by constructed berms and roadways.  Along the north side, potential 

run-on would come from the railroad loop embankment.  Perimeter ditches intercept, divert and 

prevent potential storm water run-on to the NC2 Ash Disposal Area.  Calculations confirming the 

culvert capacities are included in Attachment D-3.    

 

4 Run-Off Control System 
The run-off control system for the NC2 Ash Disposal Area consists of interior collection channels, 

culverts and the west leachate pond.  When ash elevations in the Cell(s) reached the perimeter 

road berms elevation, an interior perimeter drainage ditch within the disposal area was 

constructed at the edge of the CCR landfill to collect and control the storm water run-off from the 

active portions of the NC2 Ash Disposal Area.  These temporary interior channels are constructed 

within the CCR disposal area footprint and graded to gravity drain storm water run-off through 

constructed culverts to the west leachate pond.  The CCR fill within the NC2 Ash Disposal Area 

has been graded to facilitate surface water run-off towards the interior channels. 

 

The side-slopes of the Cell(s) are planned to be constructed no steeper than 3 horizontal to 1 

vertical grade. Run-off from the NC2 Ash Disposal Area side-slopes will be conveyed via an 

interior collection channel that will direct the water to the discharge point.  Storm water will be 

generated from two sub-basin areas as shown in the drawing in Attachment D-2 and D-4.  

Subbasin 1 will generally consist of the storm water runoff from the north side-slope that is 

captured by the interior northern perimeter channel.  Subbasin 2 will generally consist of the storm 

water runoff from the west side-slope, also collected in an interior perimeter channel.  Subbasin 
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1 will be directed into the Subbasin 2 perimeter channel. Storm water collected in the interior 

perimeter channels flows south into the west leachate pond via three 24-inch HDPE culverts. The 

three HDPE culverts are approximately 46-feet in length and have an inlet invert elevation of 

917.0 ft above mean sea level (AMSL). 

 

The remainder of the surface runoff consists of runoff from the Cells, and the eastern and southern 

side-slopes. This area includes Subbasins 3a, 4a and 4b.  The runoff from these areas will flow 

generally in the southern direction and will discharge into the leachate pond via three additional 

24-inch HDPE culverts. All six 24 inch HDPE pipes convey runoff from the interior channel to the 

west leachate pond.  

 

The interior collection channels were also sized to convey runoff for a 25-year, 24-hour storm 

event. The north collection channel was sized to convey runoff from Subbasin 1 and the west 

collection channel was sized to contain runoff from both Subbasin 1 and Subbasin 2. Both 

channels have a minimum bottom width of 2-feet, and graded at minimum slope of 0.5% and have 

a minimum depth of 2.5-feet. The bottom width and depth of the channel are consistent along the 

length of both channels. The channel side-slope towards the interior of the cell will be 1.5 

horizontal to 1 vertical up to the intersection with the CCR fill side-slope of 3 horizontal to 1 vertical. 

The channel side-slope towards the outer perimeter of the cell is planned to be constructed at 3 

horizontal to 1 vertical.  

 

The south collection channel was sized to convey runoff from Subbasin 3a, Subbasin 4a, and 

Subbasin 4b to multiple culverts which drain to the leachate pond.  The channel will have bottom 

width of 2-feet, graded to a minimum 0.5% slope and depth of 3 feet.  The area in front of the 

culvert inlets have a constructed pad to facilitate clean-out of settled CCR sediment.    

 

Calculations checking the capacity of the interior channels are included in Attachment D-3. 

 

The leachate retention pond located south of Cell 3 was constructed as part of Cells 2 and 3 liner 

construction. This leachate retention pond is sized to adequately contain surface water run-off, 

leachate, and storm water from the 25-year, 24-hour storm event.  The leachate retention pond 

has a capacity of approximately 735,000 cubic feet. In order to contain run-off for the 25-year, 24-

hour storm event and provide 1-foot of freeboard, the pond water surface elevation must be 

maintained at 912.0 feet AMSL or lower. The pond has a bottom elevation of 911.0 feet AMSL 

with 1-foot of stone (912.0) and a top elevation of 919.0 feet AMSL. The pond has side-slopes at 

a 3 horizontal to 1 vertical grade.   Water surface in the pond is controlled by a pump system that 

removes water from the west pond and discharges to the coal pile runoff pond.  The pump is 

controlled by float switch to operate both manually and automatically to maintain appropriate 

water level in the west leachate pond.  

 

Calculations, figures, and management of storm water run-off from the active portion of the NC2 

Ash Disposal Area are contained in Attachments D-2 and D-4 of this plan. 
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Contact water generated from the 25-year, 24-hour storm (and lesser storms) will be collected, 

controlled, and conveyed to the leachate retention pond for management in accordance with 

existing surface water requirements of the Station’s National Pollution Discharge Elimination 

System (NPDES) permit.  A copy of the NPDES notice of intent and NDEE approval letter is 

contained in Attachment D-5. 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

  

 

 
Attachment D-1 

NOAA Rainfall and Drainage 
Area Mapping 

  

  



 

 

 

 

 

 

 

 

 

 

 

 

 

 

This page intentionally left blank. 

 

 

 

 

 

 

 

 

 

 

 

 



������������	
��������
����������
����������������������������
���������
�����
���������	 !"�"	#
����$������%&'!(�&&#

)��*�������&�+�,���
-./012345.6789.:;</
--./012345.=7>7

?�@�A�?B)�@?@A�A@���CB)D�)��E�)�A@F�A)�

7;GH;.I42J3;K.L4M02;N.:;2OJGK.7;GP2;.I;QR0QJ3K.9/N;GJ.80SK.:J3N;4R.7OT.U;124GOK.V;2R.W2S<;R1XK.L;R4
=G21NK.:J3N;4R.Y4XO;K.>40ZZ42S.[0GGJG

\]̂ K̂.\;OJ0G;R._4;ON42.742QJ34K.7JRQ42.7<2JG̀K.:;2SR;GP

IabO;M1R;2.c.Iab̀2;<NJ3;R.c.:;</bdb;42J;R/

?C�������

?e�%������f�����f����f��������,��g���������������h��i�& j����,������������*����k������i��l�

e������
�*���$�����������������*���k�����l

� � ' � �' ' �  �  '  �   

'%���
 !	 '

mnTopqrnTqstu
 !	("

mnTotsrnTvnwu
 !'&"

mnTxyqrnTyvou
 !"&(

mnTqqornTtwxu
 !�	�

mnTvxyrsTsnu
 !&''

mnTysyrsTpvu
�! (

mnTyywrsTxpu
�!�&

mnTtoprsTvnu
�!+"

mnTwsprsTtqu
�!	&

mnTwyprpTnxu

� %���
 !'&+

mnTxyqrnTyqwu
 !"&�

mnTqqtrnTtwpu
 !�(�

mnTvwvrsTspu
�! �

mnTtsnrsTosu
�!�+

mnTwxyrsTvsu
�!	 

msTnqrsTtxu
�!'(

msTsxrpTnwu
�!('

msTpprpToqu
�!&&

msToxrpTysu
�!��

msTxprpTwtu

�'%���
 !(�	

mnTqtnrnTwpqu
 !�'�

mnTvtsrsTnwu
�! "

mnTtxtrsTovu
�!�	

mnTwttrsTvnu
�!' 

msTsvrsTwvu
�!(�

msTptrpTpxu
�!&�

msTowrpTqxu
�!�+

msTxwrpTtyu
�!	+

msTvoroTonu
�!"'

msTyxroTvxu

+ %���
�! �

mnTtpnrsTosu
�!��

mnTwvtrsTqqu
�!'�

msTpsrsTwqu
�!(�

msTxprpTpwu
�!�"

msTvvrpTtpu
�!	'

msTtxroTppu
�!('

mpTnnroTvvu
+! "

mpTsxrxTspu
+!	&

mpToxrxTyqu
+!��

mpTxwrqTppu

" %���
�!++

msTnvrsTynu
�!'"

msTpqrpTnnu
�!&�

msTqtrpTqou
�!++

msTtqroTnnu
�!�"

mpTpnroTyvu
+!��

mpTxyrxToou
+!(+

mpTyprxTwtu
	!� 

mpTwxrqTvyu
	!�"

moTpyrvTvxu
'!+�

moTqpryToyu

�%i�
�!"+

msToprpTnvu
�!&�

msTqqrpTxpu
�!	+

msTwvroTnyu
�!��

mpTosroTvvu
+!'"

mpTytrxTvxu
	!��

moTsxrqTotu
	!(�

moTxyrvTpou
'!+'

moTytryTsvu
"!�	

mxTpxrtTxvu
"!&'

mxTqwrwTxqu

+%i�
�!��

msTxyrpTpvu
�!��

msTyorpTvvu
�!( 

mpTstroTotu
+!��

mpTqwrxTnxu
	!  

moTsvrqTpnu
	!"(

moTqtrvTntu
'!+�

moTwwryTsnu
"!�"

mxTotrtTppu
(!�"

mxTwvrwTtpu
�!�'

mqTxsrssTnu

"%i�
�!��

msTyxrpTvsu
�!	�

mpTnxroTnyu
+!�"

mpTqwroTwsu
+!(�

moTntrxTynu
	!('

moTywrvTspu
'!'�

mxTooryTpnu
"!	(

mxTtqrtTxvu
(!	'

mqTovrwTtyu
�!�'

mvTsprssTwu
� ! 

mvTvwrsoTxu

��%i�
�!	+

mpTnprpTwvu
�!�'

mpToyroTxtu
+!"+

moTnnrxTxou
	!+	

moTqtrqTopu
'!		

mxTowrvTwpu
"!+�

mqTnnrtTsou
(!+&

mqTqwrwTqqu
�!	&

mvTsvrssTsu
� !�

myTnorsoTxu
��!	

myTvtrsqTsu

�	%i�
�!(�

mpToxroToqu
+!�	

mpTyproTwnu
	! �

moTxprxTwpu
	!�'

mxTnxrqTtyu
"! 	

mxTwsryTqtu
(! 	

mqTqtrtTtyu
�!�+

mvTpsrsnTxu
&!+�

mvTtprspTsu
��! 

myTyqrsxTqu
��!	

mtTxqrsvTou

�%���
+!� 

mpTyproTtsu
+!"&

moTsorxTotu
	!'(

moTtyrqTxxu
'!+&

mxTqxrvTxou
"!"	

mqTxvrtTpou
(!( 

mvTsvrwTqtu
�!�	

mvTtorssTpu
� !�

myTxyrsoTnu
��!&

mtTxqrsqTqu
�+!+

mwTswrsyTqu

+%���
+!	�

mpTwtrxTsnu
	! +

moTxxrxTyqu
'!  

mxTpvrqTwnu
'!��

mxTwtrvTwvu
(!� 

mqTwxrtTtou
�!+ 

mvTvtrsnTpu
&!	�

myTovrssTwu
� !�

mtTnnrsoTyu
��!"

mtTwyrsvTou
�	! 

mwTynrstTpu

	%���
+!(�

moTpnrxTovu
	!+�

moTynrqTnqu
'!+'

mxTqyrvTptu
"!�(

mqTooryTotu
(!"	

mvToprwTonu
�!((

myTntrsnTyu
&!&(

myTyvrspTxu
��!+

mtTxnrsxTou
�+!�

mwTovrsvTwu
�	!'

msnTsrstTtu

(%���
	!+&

moTtsrqTnwu
'! �

mxToqrqTtpu
"!��

mqTpwryTssu
(!� 

mvTnwrtTpyu
�!'	

myTsorsnTou
&!(�

myTwsrssTtu
��! 

mtTvprsoTqu
��!+

mwTpvrsqTqu
�	!�

msnTorstTpu
�'!(

mssTnrpnTpu

� %���
'!  

mxTovrqTyqu
'!"�

mxTwqrvTqxu
"!�"

mqTwvryTwsu
(!&�

mvTtorwTsqu
&!	'

myTworssTou
� !(

mtTyvrspTwu
��! 

mwTqnrsxTtu
�+!'

msnTprsvTtu
�'!	

mssTprswTyu
�(! 

mspTnrpsTtu

� %���
"!(	

mqTwqryTvxu
(!"�

mvTyyrtTysu
&!�(

mtTsqrsnTqu
� !"

mwTonrspTsu
��!"

msnTyrsxTtu
�	!�

mssTyrsvTtu
�'!�

mspTvrswTsu
�(!'

msoTorpsTvu
�&!�

msxTqrpxTwu
��!"

msqTxrpyTqu

+ %���
�!��

myTpyrwTswu
&!+'

mtTonrsnTqu
��!+

mwTwwrspTyu
��!&

mssTxrsxTvu
�'!�

mspTwrsyTvu
�(! 

msxTsrswTwu
��!�

msqTnrppTqu
� !"

msqTtrpqTpu
�+!�

msyTnrptTwu
�'! 

msyTwrosTyu

	'%���
� ! 

mtTwvrssTpu
��!	

msnTprspTtu
�+!(

mspTprsqTxu
�'!"

msoTtrsyTqu
��!�

msqTqrpnTwu
� !�

msvTtrpoTxu
��!�

msyTtrpvTpu
�	!�

mstTqrpwTpu
�"!"

mswTyrooTsu
��!'

mpnTvrovTnu

" %���
��!"

msnTxrspTtu
�+!�

mssTtrsxTvu
�'!�

msxTsrsyTqu
�(!�

msqTwrswTwu
� !"

msyTvrpoTxu
��!"

mstTwrpvTsu
�	!"

mswTwrpwTnu
�"!"

mpnTqropTnu
�&! 

mpsTvroqTwu
+ !&

mppTorotTtu

s.I243J<JO;OJ0G.Z24z14G3S.mIau.4/OJ{;O4/.JG.ONJ/.O;MR4.;24.M;/4P.0G.Z24z14G3S.;G;RS/J/.0Z.<;2OJ;R.P12;OJ0G./42J4/.mIL7uT

\1{M42/.JG.<;24GON4/J/.;24.Ia.4/OJ{;O4/.;O.R0|42.;GP.1<<42.M01GP/.0Z.ON4.wn}.30GZJP4G34.JGO42Q;RT.WN4.<20M;MJRJOS.ON;O.<243J<JO;OJ0G.Z24z14G3S
4/OJ{;O4/.mZ02.;.̀JQ4G.P12;OJ0G.;GP.;Q42;̀4.2431224G34.JGO42Q;Ru.|JRR.M4.̀24;O42.ON;G.ON4.1<<42.M01GP.m02.R4//.ON;G.ON4.R0|42.M01GPu.J/.q}T.6/OJ{;O4/.;O
1<<42.M01GP/.;24.G0O.3N43X4P.;̀;JG/O.<20M;MR4.{;~J{1{.<243J<JO;OJ0G.mI:Iu.4/OJ{;O4/.;GP.{;S.M4.NJ̀N42.ON;G.31224GORS.Q;RJP.I:I.Q;R14/T

IR4;/4.24Z42.O0.\]̂ .̂̂OR;/.sx.P031{4GO.Z02.{024.JGZ02{;OJ0GT

[;3X.O0.W0<

?C�$��fi����



�����������

	
���
���
��

��
����
������
��



������������	����
�

��������������

���������������
��

�

�
���

��


�

�
�����

���


�

�
�����

���




�����������

	
���������������������
���������������������������������������������

����������������
�����
�������������������
����� ���������!�"�#�$

�����
���"%�&���'(�'

)*�������+,�!�
�-)*�������.����-"��

���������

/

0
12234

5246



MONITORING WELL
W/ BOLLARD GUARDS
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ISSUE DESCRIPTION

PROJECT MANAGER

PROJECT NUMBER

0 1" 2"

FILENAME

SCALE

SHEET

DATE

OPPD Nebraska City Station Unit 2

G. WILLIAMS

10028555

CIVIL

0

G. WILLIAMS

Ash Landfill Expansion

2.66 ac

11.5 ac

11.6 ac

1.62 ac

1.31 ac

0.49 ac

1.73 ac

Subbasin 1
2.66 Ac

Subbasin 2
1.73 Ac.

Subbasin 4a
11.5 Ac.

Subbasin 4b
11.6 Ac

Subbasin 3
0.49 Ac

Leachate Pond

2.79 ac
Leachate Pond

 2.79 Ac.

North Culvert Area
1.62 Ac

West Culvert Area
1.31 Ac



This page intentionally left blank. 



 

 

  

 

 
Attachment D-2 

Storm Water Hydrograph 
Calculations 
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Watershed Model Schematic
Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020.4

Project: nc2 stormwater.gpw Wednesday, 12 / 27 / 2023

Hyd. Origin Description

Legend

1 SCS Runoff Subbasin 1

2 SCS Runoff Subbasin 2

3 SCS Runoff Subbasin 3

4 SCS Runoff Subbasin 4a

5 Combine Sub1 and Sub 2 Combine

6 SCS Runoff Subbasin 4b

7 SCS Runoff Direct Pond

8 Combine Total Runoff

9 Reservoir West Leachate Pond

10 SCS Runoff North Culvert

11 SCS Runoff West Culvert



Hydrograph Summary Report

1

Hyd. Hydrograph Peak Time Time to Hyd. Inflow Maximum Total Hydrograph

No. type flow interval Peak volume hyd(s) elevation strge used Description

(origin) (cfs) (min) (min) (cuft) (ft) (cuft)

1 SCS Runoff 21.08 2 716 47,272 ------ ------ ------ Subbasin 1

2 SCS Runoff 13.71 2 716 30,744 ------ ------ ------ Subbasin 2

3 SCS Runoff 3.883 2 716 8,708 ------ ------ ------ Subbasin 3

4 SCS Runoff 86.92 2 718 217,995 ------ ------ ------ Subbasin 4a

5 Combine 34.79 2 716 78,016 1, 2, ------ ------ Sub1 and Sub 2 Combine

6 SCS Runoff 87.68 2 718 219,891 ------ ------ ------ Subbasin 4b

7 SCS Runoff 23.03 2 716 57,348 ------ ------ ------ Direct Pond

8 Combine 233.60 2 718 581,958 3, 4, 5,
6, 7

------ ------ Total Runoff

9 Reservoir 1.321 2 1444 14,207 8 918.08 637,338 West Leachate Pond

10 SCS Runoff 12.84 2 716 28,790 ------ ------ ------ North Culvert

11 SCS Runoff 10.38 2 716 23,280 ------ ------ ------ West Culvert

nc2 stormwater.gpw Return Period: 25 Year Monday, 03 / 11 / 2024

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020.4



Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020.4 Monday, 03 / 11 / 2024

Hyd. No. 1

Subbasin 1

Hydrograph type =  SCS Runoff Peak discharge =  21.08 cfs
Storm frequency =  25 yrs Time to peak =  11.93 hrs
Time interval =  2 min Hyd. volume =  47,272 cuft
Drainage area =  2.660 ac Curve number =  93
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  5.00 min
Total precip. =  6.04 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484

2

0.0 2.0 4.0 6.0 8.0 10.0 12.0 14.0 16.0 18.0 20.0

Q (cfs)

0.00 0.00

4.00 4.00

8.00 8.00

12.00 12.00

16.00 16.00

20.00 20.00

24.00 24.00

Q (cfs)

Time (hrs)

Subbasin 1

Hyd. No. 1 -- 25 Year

Hyd No. 1



Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020.4 Monday, 03 / 11 / 2024

Hyd. No. 2

Subbasin 2

Hydrograph type =  SCS Runoff Peak discharge =  13.71 cfs
Storm frequency =  25 yrs Time to peak =  11.93 hrs
Time interval =  2 min Hyd. volume =  30,744 cuft
Drainage area =  1.730 ac Curve number =  93
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  5.00 min
Total precip. =  6.04 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020.4 Monday, 03 / 11 / 2024

Hyd. No. 3

Subbasin 3

Hydrograph type =  SCS Runoff Peak discharge =  3.883 cfs
Storm frequency =  25 yrs Time to peak =  11.93 hrs
Time interval =  2 min Hyd. volume =  8,708 cuft
Drainage area =  0.490 ac Curve number =  93
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  5.00 min
Total precip. =  6.04 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020.4 Monday, 03 / 11 / 2024

Hyd. No. 4

Subbasin 4a

Hydrograph type =  SCS Runoff Peak discharge =  86.92 cfs
Storm frequency =  25 yrs Time to peak =  11.97 hrs
Time interval =  2 min Hyd. volume =  217,995 cuft
Drainage area =  11.500 ac Curve number =  93
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  8.90 min
Total precip. =  6.04 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020.4 Monday, 03 / 11 / 2024

Hyd. No. 5

Sub1 and Sub 2 Combine

Hydrograph type =  Combine Peak discharge =  34.79 cfs
Storm frequency =  25 yrs Time to peak =  11.93 hrs
Time interval =  2 min Hyd. volume =  78,016 cuft
Inflow hyds. =  1, 2 Contrib. drain. area =  4.390 ac
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020.4 Monday, 03 / 11 / 2024

Hyd. No. 6

Subbasin 4b

Hydrograph type =  SCS Runoff Peak discharge =  87.68 cfs
Storm frequency =  25 yrs Time to peak =  11.97 hrs
Time interval =  2 min Hyd. volume =  219,891 cuft
Drainage area =  11.600 ac Curve number =  93
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  8.90 min
Total precip. =  6.04 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020.4 Monday, 03 / 11 / 2024

Hyd. No. 7

Direct Pond

Hydrograph type =  SCS Runoff Peak discharge =  23.03 cfs
Storm frequency =  25 yrs Time to peak =  11.93 hrs
Time interval =  2 min Hyd. volume =  57,348 cuft
Drainage area =  2.790 ac Curve number =  100
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  5.00 min
Total precip. =  6.04 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020.4 Monday, 03 / 11 / 2024

Hyd. No. 8

Total Runoff

Hydrograph type =  Combine Peak discharge =  233.60 cfs
Storm frequency =  25 yrs Time to peak =  11.97 hrs
Time interval =  2 min Hyd. volume =  581,958 cuft
Inflow hyds. =  3, 4, 5, 6, 7 Contrib. drain. area =  26.380 ac
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020.4 Monday, 03 / 11 / 2024

Hyd. No. 9

West Leachate Pond

Hydrograph type =  Reservoir Peak discharge =  1.321 cfs
Storm frequency =  25 yrs Time to peak =  24.07 hrs
Time interval =  2 min Hyd. volume =  14,207 cuft
Inflow hyd. No. =  8 - Total Runoff Max. Elevation =  918.08 ft
Reservoir name =  West Leachate Pond Max. Storage =  637,338 cuft

Storage Indication method used.  Wet pond routing start elevation = 912.00 ft.
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Pond Report 11

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020.4 Monday, 03 / 11 / 2024

Pond No. 1 -  West Leachate Pond

Pond Data

Contours -User-defined contour areas. Average end area method used for volume calculation. Begining Elevation = 911.00 ft

Stage / Storage Table

Stage (ft) Elevation (ft) Contour area (sqft) Incr. Storage (cuft) Total storage (cuft)

0.00 911.00 40,000 0 0
1.00 912.00 81,891 60,946 60,946
2.00 913.00 85,549 83,720 144,666
3.00 914.00 91,523 88,536 233,202
4.00 915.00 93,969 92,746 325,948
5.00 916.00 98,132 96,051 421,998
6.00 917.00 103,814 100,973 522,971
7.00 918.00 107,626 105,720 628,691
8.00 919.00 107,626 107,626 736,317

Culvert / Orifice Structures Weir Structures

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

Rise (in) =  0.00 0.00 0.00 0.00

Span (in) =  0.00 0.00 0.00 0.00

No. Barrels =  0 0 0 0

Invert El. (ft) =  0.00 0.00 0.00 0.00

Length (ft) =  0.00 0.00 0.00 0.00

Slope (%) =  0.00 0.00 0.00 n/a

N-Value =  .013 .013 .013 n/a

Orifice Coeff. =  0.60 0.60 0.60 0.60

Multi-Stage =  n/a No No No

Crest Len (ft) =  20.00 0.00 0.00 0.00

Crest El. (ft) =  918.00 0.00 0.00 0.00

Weir Coeff. =  2.60 3.33 3.33 3.33

Weir Type =  Broad --- --- ---

Multi-Stage =  No No No No

Exfil.(in/hr) =  0.000 (by Contour)

TW Elev. (ft) =  0.00

Note: Culvert/Orifice outflows are analyzed under inlet (ic) and outlet (oc) control.  Weir risers checked for orifice conditions (ic) and submergence (s).
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020.4 Monday, 03 / 11 / 2024

Hyd. No. 10

North Culvert

Hydrograph type =  SCS Runoff Peak discharge =  12.84 cfs
Storm frequency =  25 yrs Time to peak =  11.93 hrs
Time interval =  2 min Hyd. volume =  28,790 cuft
Drainage area =  1.620 ac Curve number =  93
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  5.00 min
Total precip. =  6.04 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020.4 Monday, 03 / 11 / 2024

Hyd. No. 11

West Culvert

Hydrograph type =  SCS Runoff Peak discharge =  10.38 cfs
Storm frequency =  25 yrs Time to peak =  11.93 hrs
Time interval =  2 min Hyd. volume =  23,280 cuft
Drainage area =  1.310 ac Curve number =  93
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  5.00 min
Total precip. =  6.04 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Attachment D-3 

Run On Culvert Capacity 
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Culvert Report

Hydraflow Express Extension for Autodesk® Civil 3D® by Autodesk, Inc. Tuesday, Dec 26 2023

North Culvert - 2-30 Inch RCP

Invert Elev Dn (ft) =  923.11
Pipe Length (ft) =  84.20
Slope (%) =  -2.51
Invert Elev Up (ft) =  921.00
Rise (in) =  30.0
Shape =  Circular
Span (in) =  30.0
No. Barrels =  2
n-Value =  0.012
Culvert Type =  Circular Concrete
Culvert Entrance =  Square edge w/headwall (C)
Coeff. K,M,c,Y,k =  0.0098, 2, 0.0398, 0.67, 0.5

Embankment
Top Elevation (ft) =  930.00
Top Width (ft) =  20.00
Crest Width (ft) =  40.00

Calculations
Qmin (cfs) =  12.84
Qmax (cfs) =  20.00
Tailwater Elev (ft) =  Crown

Highlighted
Qtotal (cfs) =  12.84
Qpipe (cfs) =  12.84
Qovertop (cfs) =  0.00
Veloc Dn (ft/s) =  1.31
Veloc Up (ft/s) =  1.31
HGL Dn (ft) =  925.61
HGL Up (ft) =  925.63
Hw Elev (ft) =  925.67
Hw/D (ft) =  1.87
Flow Regime =  Outlet Control



Culvert Report

Hydraflow Express Extension for Autodesk® Civil 3D® by Autodesk, Inc. Tuesday, Dec 26 2023

West Culvert - 2-30 Inch RCP

Invert Elev Dn (ft) =  913.00
Pipe Length (ft) =  70.00
Slope (%) =  1.43
Invert Elev Up (ft) =  914.00
Rise (in) =  30.0
Shape =  Circular
Span (in) =  30.0
No. Barrels =  2
n-Value =  0.012
Culvert Type =  Circular Concrete
Culvert Entrance =  Square edge w/headwall (C)
Coeff. K,M,c,Y,k =  0.0098, 2, 0.0398, 0.67, 0.5

Embankment
Top Elevation (ft) =  920.00
Top Width (ft) =  20.00
Crest Width (ft) =  50.00

Calculations
Qmin (cfs) =  10.38
Qmax (cfs) =  20.00
Tailwater Elev (ft) =  Crown

Highlighted
Qtotal (cfs) =  10.38
Qpipe (cfs) =  10.38
Qovertop (cfs) =  0.00
Veloc Dn (ft/s) =  1.06
Veloc Up (ft/s) =  4.18
HGL Dn (ft) =  915.50
HGL Up (ft) =  914.75
Hw Elev (ft) =  915.02
Hw/D (ft) =  0.41
Flow Regime =  Inlet Control
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Run Off and Leachate Pond 

Calculations 
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Channel Report

Hydraflow Express Extension for Autodesk® Civil 3D® by Autodesk, Inc. Tuesday, Dec 26 2023

North Interior Channel

Trapezoidal
Bottom Width (ft) =  2.00
Side Slopes (z:1) =  3.00, 1.50
Total Depth (ft) =  2.50
Invert Elev (ft) =  10.00
Slope (%) =  0.05
N-Value =  0.012

Calculations
Compute by: Known Q
Known Q (cfs) =  21.08

Highlighted
Depth (ft) =  1.54
Q (cfs) =  21.08
Area (sqft) =  8.42
Velocity (ft/s) =  2.50
Wetted Perim (ft) =  9.65
Crit Depth, Yc (ft) =  1.05
Top Width (ft) =  8.93
EGL (ft) =  1.64
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Channel Report

Hydraflow Express Extension for Autodesk® Civil 3D® by Autodesk, Inc. Tuesday, Dec 26 2023

West Interior Channel

Trapezoidal
Bottom Width (ft) =  2.00
Side Slopes (z:1) =  3.00, 1.50
Total Depth (ft) =  2.50
Invert Elev (ft) =  10.00
Slope (%) =  0.05
N-Value =  0.012

Calculations
Compute by: Known Q
Known Q (cfs) =  34.79

Highlighted
Depth (ft) =  1.93
Q (cfs) =  34.79
Area (sqft) =  12.24
Velocity (ft/s) =  2.84
Wetted Perim (ft) =  11.58
Crit Depth, Yc (ft) =  1.34
Top Width (ft) =  10.68
EGL (ft) =  2.06
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Culvert Report

Hydraflow Express Extension for Autodesk® Civil 3D® by Autodesk, Inc. Wednesday, Dec 27 2023

Perimeter Channel to West Leachate Pond - 2x_3 - 24 Inch HDPE

Invert Elev Dn (ft) =  916.00
Pipe Length (ft) =  61.00
Slope (%) =  1.64
Invert Elev Up (ft) =  917.00
Rise (in) =  24.0
Shape =  Circular
Span (in) =  24.0
No. Barrels =  3
n-Value =  0.012
Culvert Type =  Circular Concrete
Culvert Entrance =  Groove end projecting (C)
Coeff. K,M,c,Y,k =  0.0045, 2, 0.0317, 0.69, 0.2

Embankment
Top Elevation (ft) =  922.80
Top Width (ft) =  20.00
Crest Width (ft) =  20.00

Calculations
Qmin (cfs) =  106.64
Qmax (cfs) =  185.00
Tailwater Elev (ft) =  0.00

Highlighted
Qtotal (cfs) =  106.64
Qpipe (cfs) =  106.64
Qovertop (cfs) =  0.00
Veloc Dn (ft/s) =  11.46
Veloc Up (ft/s) =  11.31
HGL Dn (ft) =  917.92
HGL Up (ft) =  919.18
Hw Elev (ft) =  922.42
Hw/D (ft) =  2.71
Flow Regime =  Inlet Control
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NPDES Letter 
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Department of Environment and Energy Jim Macy, Director 
P.O. Box 98922 OFFICE  402-471-2186    FAX  402-471-2909
Lincoln, Nebraska 68509-8922 ndee.moreinfo@nebraska.gov

Lisa Olson
Omaha Public Power District
444 South 16th Street Mal
Omaha, NE 68102

RE: OPPD Nebraska City Station, 7264 L Rd, Nebraska City, Nebraska.
NDEE ID:   58343
Program ID: ISW-202200959

Subject: Industrial Storm Water Discharge Notification; Authorization Number ISW-202200959

Dear Lisa Olson:

This letter is to acknowledge receipt of the Industrial Storm Water Notice of Intent form on November 21, 2022, 
for the facility referenced above. As of November 21, 2022, this facility has authorization to discharge storm 
water under the terms and conditions of the NPDES Industrial Storm Water General Permit NER920000.  
Authorization under this permit is valid until a new Industrial Storm Water General Permit is issued by the 
Department.

Please ensure that your Storm Water Pollution Prevention Plan is in compliance with all conditions of Section 5 
of the General Permit.  A copy of this letter must be kept available at the facility.

If you have any question regarding your requirements according to the permit, please contact our office at 
(402) 471-2867.

Sincerely,

Hannah Lionberger, Environmental Specialist
NPDES and State Permits Section
Nebraska Department of Environment and Energy
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