Closure Completion Notification for Closure by Removal

September 26, 2024

Closure Completion Notification
John E. Amos Plant

Bottom Ash Pond Complex

On September 4, 2024, the John E. Amos Plant Bottom Ash Pond Complex was transitioned to closure
status in accordance with 40 CFR 257.102. This notice of completion of closure is being placed in the
operating record in accordance with 40 CFR 257.102(h).

Effective with the Closure Completion Notification, the former ash storage site is no longer a CCR unit.
The following operating record documents are no longer required going forward:

e Hazard Potential Classification

e Emergency Action Plan

e Face to Face Meeting Documentation for EAP

e History of Construction and Revisions for Surface Impoundments
e  Structural Stability Assessments

e Safety Factor Assessments

e Fugitive Dust Plan

¢ Inflow Design Flood System Control Plan



CLOSURE CERTIFICATION BY QUALIFIED PROFESSIONAL ENGINEER

| certify that the John E. Amos Bottom Ash Pond Complex has been closed in accordance with the most

recent written closure plan specified by paragraph §257.102(b) and the requirements of section

§257.102.

David Anthony Miller

Printed Name of Licensed Professional Engineer

DMWM%

Signature

22663

License Number

West Virginia

Licensing State

09.26.2024

Date
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Charleston Office T 304.926.8100
[ J 500 Lee Street, East, Suite 700 F 304.926.8180
Charleston, West Virginia 25301

gai consultants

August 5, 2024
Project No. R210487.00

Mr. Brian G Palmer, PE
Principal Engineer
AEP

1 Riverside Plaza
Columbus, Ohio 43215

AEP - John E. Amos

Bottom Ash Complex

Pond Closure - Completion
Putnam County, West Virginia

Dear Mr. Palmer:

GAI Consultants, Inc. (GAI) appreciates the opportunity to provide American Electric Power Service
Corporation (AEP) with the Quality Assurance / Quality Control and certification services for the closure of
the Bottom Ash Complex at the John E. Amos Plant located in Putnam County, West Virginia.

This letter documents that removal of the coal combustion residual material from the bottom ash complex
was completed in substantial compliance with the Construction Documents completed by Worley, the
Closure Plan and 40 CFR 257.102(c).

The areas of the bottom ash complex were certified as they were completed. The following presents the
areas and certification date:

e Pond 1B — April 21, 2023
e Clearwater and Reclaim Ponds — July 24, 2023
e Pond 1A — August 5, 2024

If you have any questions or require additional information, please contact me at 681.245.8866
(c.straley@gaiconsultants.com).

Respectfully submitted.,
GAI Consultants, Inc.
Digitally signed by Charles F. Straley, PE
DN: C=US,
Charles F. Straley, PE Goaimicras tar chonee t sraey,
Bi:e: 2024.08.05 15:16:48-04'00"

Charles F. Straley, PE, PLS
Quality Assurance Officer / Certifying Engineer
Engineering Director / Senior Associate

CFS

gaiconsultants.com



Pond 1B Closure Certification
American Electric Power
John E. Amos Plant, Putnam County, West Virginia

Page 3

5.0 PE Certification

Based on the observations performed by GAI Consultants, Inc. personnel, | hereby certify that the
removal of CCR material to be visually removed and one-foot additional undercut within Pond 1B and
along the southern edge of Pond 1A of the CCR/ELG Project Bottom Ash Pond Closure and
Repurposing Project at the John E. Amos Plant near Winfield, West Virginia (WV), as shown on the
Worley Construction Drawings has been completed in substantial compliance with the Construction
Documents, the Closure Plan and 40 CFR 257.102(c).

This document clarifies "certification” for the excavation of CCR material to be visually removed and an
additional one-foot of undercut within Pond 1B and along the southern edge of Pond 1A of the
CCR/ELG Project Bottom Ash Pond Closure and Repurposing Project. This certification is strictly
limited to CQA observations of CCR removal and does not include the groundwater monitoring and
compliance aspect of the CCR Unit closure by removal criteria, as required by 40 CFR 257.102(c).

The definition of certify as used herein is: Certify means to state or declare a professional opinion of
conditions whose true properties cannot be known at the time such certification was made, despite
appropriate professional evaluation. A design professional's certification in no way relieves any other
party from meeting requirements imposed by contract or other means, including commonly accepted
industry practices.

Bearing the above in mind and based on the results of monitoring of construction efforts during the
project and review of the survey points; GAl's professional opinion is that the CCR material within Pond
1B and along the southern edge of Pond 1A and additional one-foot undercut of the CCR/ELG Project
Bottom Ash Pond Closure and Repurposing Project meets the requirements as set forth by the project
documents and the CCR Rule.

ol T,

CRarles F. Straley, PE’ 7 oW
West Virginia Number 11842 N

[
R210487.00, Task 001.004 / April 2023 h

gai consultants

transforming ideas into reality,,



Clearwater & Reclaim Ponds Closure Certification
American Electric Power
John E. Amos Plant, Putnam County, West Virginia

5.0 PE Certification

Based on the observations performed by GAl Consultants, Inc. personnel, | hereby certify that the
removal of CCR material to be visually removed and one-foot additional undercut within Clearwater &
Reclaim Ponds of the CCR/ELG Project Bottom Ash Pond Closure and Repurposing Project at the
John E. Amos Plant near Winfield, West Virginia (WV), as shown on the Worley Construction Drawings
has been completed in substantial compliance with the Construction Documents, the Closure Plan and
40 CFR 257.102(c).

This document clarifies "certification” for the excavation of CCR material to be visually removed and an
additional one-foot of undercut within Clearwater & Reclaim Ponds of the CCR/ELG Project Bottom
Ash Pond Closure and Repurposing Project. This certification is strictly limited to CQA observations of
CCR removal and does not include the groundwater monitoring and compliance aspect of the CCR
Unit closure by removal criteria, as required by 40 CFR 257.102(c).

The definition of certify as used herein is: Certify means to state or declare a professional opinion of
conditions whose true properties cannot be known at the time such certification was made, despite
appropriate professional evaluation. A design professional's certification in no way relieves any other
party from meeting requirements imposed by contract or other means, including commonly accepted
industry practices.

Bearing the above in mind and based on the results of monitoring of construction efforts during the
project and review of the survey points; GAl's professional opinion is that the removal of CCR material
within Clearwater & Reclaim Ponds and additional one-foot undercut of the CCR/ELG Project Bottom
Ash Pond Closure and Repurposing Project meets the requirements as set forth by the project
documents and the CCR Rule.

Mﬁ

Charles F. Straley, PE
West Virginia Number 1 1842

® gai consultants
R210487.00, Task 001.004 / July 2023
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Pond 1A Closure Certification
American Electric Power
John E. Amos Plant, Putnam County, West Virginia

Page 3

5.0 PE Certification

Based on the observations performed by GAl Consultants, Inc. personnel, | hereby certify that the
removal of CCR material to be visually removed and one-foot additional undercut within Pond 1A of the
CCR/ELG Project Bottom Ash Pond Closure and Repurposing Project at the John E. Amos Plant near
Winfield, West Virginia (WV), as shown on the Worley Construction Drawings has been completed in
substantial compliance with the Construction Documents, the Closure Plan and 40 CFR 257.102(c).

This document clarifies "certification” for the excavation of CCR material to be visually removed and an
additional one-foot of undercut within Pond 1A of the CCR/ELG Project Bottom Ash Pond Closure and
Repurposing Project. This certification is strictly limited to CQA observations of CCR removal and does
not include the groundwater monitoring and compliance aspect of the CCR Unit closure by removal
criteria, as required by 40 CFR 257.102(c).

The definition of certify as used herein is: Certify means to state or declare a professional opinion of
conditions whose true properties cannot be known at the time such certification was made, despite
appropriate professional evaluation. A design professional's certification in no way relieves any other
party from meeting requirements imposed by contract or other means, including commonly accepted
industry practices.

Bearing the above in mind and based on the results of monitoring of construction efforts during the
project and review of the survey points; GAl's professional opinion is that the CCR material within Pond
1A and additional one-foot undercut of the CCR/ELG Project Bottom Ash Pond Closure and
Repurposing Project meets the requirements as set forth by the project documents and the CCR Rule.

B A

Charles F. Straley, PE \./' 7 AL,
West Virginia Number 11842 -

® gaiconsultants
R210487.00, Task 001.004 / August 2024



INFLOW DESIGN FLOOD CONTROL SYSTEM PLAN
PERIODIC 5-YEAR REVIEW

CFR 257.82(c)

Bottom Ash Pond Complex

Amos Power Plant
Winfield, West Virginia

October, 2021

Prepared for : Appalachian Power Company - Amos Plant

Winfield, West Virginia

Prepared by: American Electric Power Service Corporation
1 Riverside Plaza

Columbus, OH 43215

AMERICAN
ELECTRIC
POWER

Document ID: GERS-21-057



INFLOW DESIGN FLOOD CONTROL SYSTEM PLAN
PERIODIC 5-YEAR REVIEW

CFR 257.82(c)

AMOS PLANT

BoTTOM ASH COMPLEX

PREPARED BY 737 2 Vol DATE  10/08/2021

Brian G. Palmer, P.E.

REVIEWED BY Bttt A. Zreger  DATE  10/8/2021

Brett Dreger, P.E. ¢

APPROVED BY _4/inq // ’Zmﬂ DATE /g/é/j/?az/

Gary F. Zyjch, P.EZ
Manager — AEP Geotechnical Engineering
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I certify to the best of my knowledge, information, and belief that the information contained in this
Inflow Design Flood Control System 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 CFR 257.82(c) for the Inflow Design Flood Control System Plan. This is the first periodic 5-year review
of the inflow design flood control plan

2.0 DESCRIPTIONS OF CCR IMPOUNDMENT

The John E. Amos Plant is located in Putnam County, West Virginia. It is owned and operated by
Appalachian Power Company (APCO). The facility operates a surface impoundment for storing CCR
called the Bottom Ash Pond Complex.

The Bottom Ash Complex consists of Bottom Ash Pond 1A, Bottom Ash Pond 1B, Reclaim Water pond
(RCWP) and the Treatment pond (TP). The Main Perimeter Dike is located on three sides of the
impoundment and grades into native ground along the southern boundary. The BAP-1B pond is bounded
on the west by the filled former sedimentation pond and on the east by the BAP-1A. A splitter dike
separates the BAP-1A and BAP-1B and the Reclaim Water pond. Figure 1 (aerial image — plan view)
illustrates the bottom ash pond complex (Attachment A).

3.0 DESCRIPTION OF DESIGN FLOOD 257.82(a)(3)

The Bottom Ash Pond Complex has been determined to be a Significant Hazard potential CCR
impoundment. Based on this hazard classification, the design flood as determined by section
257.82(a)(3) is to be the 1,000-year storm which corresponds to 7 inches for this site. The State of
West Virginia regulations for Class Il dams requires the dam to be able to pass the %5 PMP
(Probable Maximum Precipitation), 6 hour storm event which is equivalent to 14 inches of rain.
This plan includes an analysis for the %2 PMP event which exceeds the requirements of section
257.82(a)(3).

4.0 DESCRIPTION OF INFLOW DESIGN FLOOD CONTROL SYSTEM 257.82(c)

The Amos Bottom Ash Complex is comprised of diked embankments on three sides which directs storm
water away from the impoundment and limits runoff to that which falls directly on the pond
surface. The watershed area to the south is approximately 50 acres and drains into the pond.
Inflows into the pond complex are collected and discharged though outlet structures within each
area. No changes to the watershed or operations since the last assessment.

Discharge water from either bottom ash pond flows into the reclaim water pond through a 36 inch
diameter pipes. A portion of the flow into the reclaim water pond is pumped backed to the plant for
reuse.

Pages 4 of 8



The remaining portion flows through a 36 inch diameter pipe into the treatment / clear water pond
that decants into a concrete weir connected to a 24 in x 38 in elliptical reinforced concrete pipe.
The 24 x 38 concrete elliptical pipe transitions to a 36 inch diameter steel pipe to a 36 inch
diameter HDPE pipe that extends into the Kanawha River along the river bed allowing the flow to
be discharged into a mixing zone.

The 24 x 38 concrete elliptical pipe discharge pipe was slip lined in 2013 due to leakage at the
joints.

An overflow spillway pipe, 36 inch diameter, is located along the reclaim pond with an invert
elevation set modeled at 583.2 ft. Bottom ash pond 1B also has a 36 in diameter overflow
spillway pipe that discharges to Bill's Creek that was modeled with an invert elevation of 583.7 feet.

The interior splitter dikes between the pond 14, 1B, the Reclaim Water Pond and the Treatment
Basin will be inundated during the %2 PMF event. The dike between the Reclaim Pond and the
Treatment Pond will be inundated from a smaller storm event.

5.0 SUMMARY OF INFLOWS, OUTFLOWS AND FLOOD ELEVATIONS

The following table provides the maximum inflows, outflows and flood elevations for each portion of the
pond complex. See the analysis included in Attachment B for detailed calculations.

Bottom Ash Pond 1A &
Reclaim Pond

Storm Event % 6-hour PMP
Peak Inflow 243 cfs

Peak Outflow 19 cfs
Maximum Pool Elevation 585.4 ft.
Crest Elevation 588 ft.

Bottom Pond 1B &
Reclaim Pond

Storm Event % 6-hour PMP
Peak Inflow 225 cfs

Peak Outflow 14 cfs
Maximum Pool Elevation 585.5 ft.
Crest Elevation 588 ft.

Ref: Geo/Environmental Assc., Inc. December 2015, “CCR Rules Certification Report, John Amos Plant-
Bottom Ash Complex, Putnam County West Virginia” GA Project No. 15055009, GA Assc. Knoxville TN.
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LOCATION MAPS
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ATTACHMENT B

DESIGN REPORT
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COMPUTATION OF INFLOW HYDROGRAPH (1/2 6-Hour PMP)

AND FLOOD ROUTING THROUGH THE
PROPOSED PIPE SPILLWAY

Pond 1A

Crest Elevation

Pipe Spillway Invert Elevation

Normal Pool Elevation used for Routing

Peak Inflow During Design Storm

Peak Outflow During Design Storm

Maximum Pool Elevation During Design Storm
Minimum Freeboard During Design Storm
Peak Storage Volume

Days to Decant 90% of Peak Storage Volume

588 ft
583.2 ft
583.2 ft

242.86 cfs
18.91 cfs
585.43 ft

2.57 ft

24.43 ac-ft
1.44 days



SEDCAD 4.0
~Amrinkt 1002 9010 Damala 1 Qrhwiah
1
POND 1A SPILLWAY PIPE
Straight Pipe
Barrel Barrel Entrance Tailwater
Diameter Length Barrel Manning’s spiliway Loss Depth
Slope (%) n Elev (ft)
(in) (ft) Coefficient (ft)
31.51 50.00 26.00 0.0100 583.20 0.90 0.00
Detailed Discharge Table
Combined
Elevation Straight Pipe Total
(ft) (cfs) Discharge
(cfs)
581.00 0.000 0.000
581.50 0.000 0.000
582.00 0.000 0.000
582.50 0.000 0.000
583.00 0.000 0.000
583.20 0.000 0.000
583.50 (3)>0.929 0.929
584.00 (3)>3.997 3.997
584.50 (3)>8.280 8.280
585.00 (3)>13.485 13.485
585.50 (3)>19.484 19.484
586.00 (3)>26.165 26.165
586.50 (5)>32.642 32.642
587.00 (5)>38.091 38.091

SEDCAD Utility Run

Printed 12-14-2015
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U.S. ARMY CORPS OF ENGINEERS
HYDROLOGIC ENGINEERING CENTER
609 SECOND STREET

FLOOD HYDROGRAPH PACKAGE (HEC-1) * *
* *
* *
* DAVIS, CALIFORNIA 95616 *
* *
* *
* *

SEPTEMBER 1990
VERSION 4.0

RUN DATE 12/10/2015 TIME 11:22:48 (916) 756-1104

*
*
*
*
*
*
*
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X X XXXXXXX XXXXX X
X X X X X XX
X X X X X
XXXXXXX  XXXX X XXXXX X
X X X X X
X X X X X X
X X XXXXXXX XXXXX XXX

THIS PROGRAM REPLACES ALL PREVIOUS VERSIONS OF HEC-1 KNOWN AS HEC1l (JAN 73), HEC1GS, HEC1DB, AND HECIKW.

THE DEFINITIONS OF VARIABLES -RTIMP- AND -RTIOR- HAVE CHANGED FROM THOSE USED WITH THE 1973-STYLE INPUT STRUCTURE.
THE DEFINITION OF -AMSKK- ON RM-CARD WAS CHANGED WITH REVISIONS DATED 28 SEP 81. THIS IS THE FORTRAN77 VERSION
NEW OPTIONS: DAMBREAK OUTFLOW SUBMERGENCE , SINGLE EVENT DAMAGE CALCULATION, DSS:WRITE STAGE FREQUENCY,

DSS:READ TIME SERIES AT DESIRED CALCULATION INTERVAL LOSS RATE:GREEN AND AMPT INFILTRATION

KINEMATIC WAVE: NEW FINITE DIFFERENCE ALGORITHM
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HEC-1 INPUT

R R R R R R R R R R

* *
* AEP Amos Plant Hydraulic Assessment File: 6HRPMPAl.inp *
* Flood Routing for Ash Pond 1A and Reclaim Pond *
* 1/2 6 Hour PMP 36" Pipe Invert Elev. 583.2"' *
* GA Project No. 05-361 *
* *
* Analyses by: Geo/Environmental Associates *
* Knoxville, TN *
* December 12, 2015 *
* *
R EE SR EEEE RS R R R R R R REEEREEEEEEEEEEEEEEREERESESES]
15 0 0 300
3
FLOW 0.5
BASIN IMP IMP IMP
2.11 2.11 6.11 7.11
15
BASIN
PRECIPITATION
0
0.287 0.373 0.445 0.502 0.545 0.573 0.653 0.834 0.825 0.980
2.322 4.564 4.922 3.344 1.264 0.834 0.864 0.763 0.581 0.560
0.525 0.475 0.411 0.332
0.040
0 0.05 60
0.0
IMP
ROUTE COMPUTED HYDROGRAPH THROUGH IMPOUNDMENT
1 ELEV 583.2
6.01 6.25 17.65 19.97 22.28
0 4.00 13.48 26.16 38.09
583.2 584 585 586 587
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*  FLOOD HYDROGRAPH PACKAGE (HEC-1) * * U.S. ARMY CORPS OF ENGINEERS *
* SEPTEMBER 1990 * * HYDROLOGIC ENGINEERING CENTER *
* VERSION 4.0 * * 609 SECOND STREET *
* * * DAVIS, CALIFORNIA 95616 *
* RUN DATE 12/10/2015 TIME 11:22:48 * * (916) 756-1104 *
* * * *
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* *
* AEP Amos Plant Hydraulic Assessment File: 6HRPMPALl.inp *
* Flood Routing for Ash Pond 1A and Reclaim Pond *
* 1/2 6 Hour PMP 36" Pipe Invert Elev. 583.2' *
* GA Project No. 05-361 *
* *
* Analyses by: Geo/Environmental Associates *
* Knoxville, TN *
* December 12, 2015 *
* *
Ak hkhkhk kA hhkhhkhhkhkhkhkhhkhhkhhkhhkhhkhhkhkhkhkhhkhhkhhkhkhhkhhkh bk hhkhhkhhkrhkhkhhkhhkhkhkhkhkhkhrhkhkhkhkhkhkxkhkxkhkxkx
14 10 OUTPUT CONTROL VARIABLES
IPRNT 3 PRINT CONTROL
IPLOT 0 PLOT CONTROL
QSCAL 0. HYDROGRAPH PLOT SCALE
IT HYDROGRAPH TIME DATA
NMIN 15 MINUTES IN COMPUTATION INTERVAL
IDATE 1 0 STARTING DATE
ITIME 0000 STARTING TIME
NQ 300 NUMBER OF HYDROGRAPH ORDINATES
NDDATE 4 0 ENDING DATE
NDTIME 0245 ENDING TIME
ICENT 19 CENTURY MARK
COMPUTATION INTERVAL .25 HOURS
TOTAL TIME BASE 74.75 HOURS
ENGLISH UNITS
DRAINAGE AREA SQUARE MILES
PRECIPITATION DEPTH INCHES
LENGTH, ELEVATION FEET
FLOW CUBIC FEET PER SECOND
STORAGE VOLUME ACRE-FEET
SURFACE AREA ACRES
TEMPERATURE DEGREES FAHRENHEIT
USER-DEFINED OUTPUT SPECIFICATIONS
TABLE 1
VS STATION BASIN IMP IMP IMP
VV VARIABLE CODE 2.11 2.11 6.11 7.11 .00 .00 .00 .00 .00 .00
Jp MULTI-PLAN OPTION
NPLAN 1 NUMBER OF PLANS
JR MULTI-RATIO OPTION
RATIOS OF RUNOFF
.50

KkKk kkKk KkkKk kkKk KkkKk KkkKk KkkKk KkkKk Kkkk KkkKk Kkkk kkKk KkkKk KkkKk Kkkk Kkkk Kkkk Kkkk Kkkk Kkkk Kkkk Kkkk Kkkk Kkkk Kkkk Kkkk Kkkk K*kk Kkkk K*kk K*kk K*kk KKk

Kk kK kK kK kK kK kK

* *
19 KK * BASIN *
* *
Kk kkkkkkkkkkkKx
PRECIPITATION
18 IN TIME DATA FOR INPUT TIME SERIES
JXMIN 15 TIME INTERVAL IN MINUTES

JXDATE 1 0 STARTING DATE



JXTIME 0 STARTING TIME

SUBBASIN RUNOFF DATA

25 BA SUBBASIN CHARACTERISTICS
TAREA .04 SUBBASIN AREA
PRECIPITATION DATA
21 PB STORM 27.78 BASIN TOTAL PRECIPITATION
22 PI INCREMENTAL PRECIPITATION PATTERN
.29 .37 .45 .50 .54 .57 .65 .83 .82 .98
2.32 4.56 4.92 3.34 1.26 .83 .86 .76 .58 .56
.52 .48 .41 .33
26 LU UNIFORM LOSS RATE
STRTL .00 INITIAL LOSS
CNSTL .05 UNIFORM LOSS RATE
RTIMP 60.00 PERCENT IMPERVIOUS AREA
27 UD SCS DIMENSIONLESS UNITGRAPH
TLAG .00 LAG
Kk
UNIT HYDROGRAPH
5 END-OF-PERIOD ORDINATES
77. 21. 4. 1. 0.
* Kk x * Kk k * Kk k * Kk k * Kk k
HYDROGRAPH AT STATION BASIN
FOR PLAN 1, RATIO = .50
TOTAL RAINFALL = 27.78, TOTAL LOSS = .12, TOTAL EXCESS = 27.66
PEAK FLOW TIME MAXIMUM AVERAGE FLOW
6-HR 24-HR 72-HR 74 .75-HR
+ (CFS) (HR)
(CFS)
+ 486. 3.25 118. 30. 10. 10.
(INCHES) 27.490 27.658 27.658 27.658
(AC-FT) 59. 59. 59. 59.
CUMULATIVE AREA = .04 sQ MI
* Kk k * Kk k * Kk * Kk * Kk
HYDROGRAPH AT STATION BASIN
FOR PLAN 1, RATIO = .50
PEAK FLOW TIME MAXIMUM AVERAGE FLOW
6-HR 24-HR 72-HR 74.75-HR
+ (CFS) (HR)
(CFS)
+ 243. 3.25 59. 15. 5. 5.
(INCHES) 13.745 13.829 13.829 13.829
(AC-FT) 29. 30. 30. 30.
CUMULATIVE AREA = .04 sQ MI

*kk kkk kKK

28 KK

30 RS

kkk kkk kkk kkk kkk kkk kkk kkk kkk kkk kkk kkk kkk Kkk*

Kk kKA KAk kKKK KK

* *
* IMp *
* *

Kk kK kKA Kk Kk K kK

ROUTE COMPUTED HYDROGRAPH THROUGH IMPOUNDMENT

HYDROGRAPH ROUTING DATA

STORAGE ROUTING
NSTPS 1
ITYP

NUMBER OF SUBREACHES
ELEV TYPE OF INITIAL CONDITION

kkk kkk kkk kkk kkk Kkkk kkk kkk Kkkk kkk Kkkk Kkkk Kkkk Kkkk Kkkk Kkkk



RSVRIC 583.20 INITIAL CONDITION

X .00 WORKING R AND D COEFFICIENT
31 sA AREA 6.0 6.3 17.6 20.0 22.3
32 sQ DISCHARGE 0. 4. 13. 26. 38.
33 SE ELEVATION 583.20 584.00 585.00 586.00 587.00

* Kk

COMPUTED STORAGE-ELEVATION DATA

STORAGE .00 4.90 16.37 35.17 56.28
ELEVATION 583.20 584.00 585.00 586.00 587.00
* Kk k. * Kk * Kk k. * Kk k. * Kk k.
HYDROGRAPH AT STATION IMP
FOR PLAN 1, RATIO = .50
PEAK FLOW TIME MAXIMUM AVERAGE FLOW
6-HR 24-HR 72-HR 74.75-HR
+ (CFS) (HR)
(CFS)
+ 19. 6.00 18. 12. 5. 5.
(INCHES) 4.099 10.751 13.695 13.716
(AC-FT) 9. 23. 29. 29.
PEAK STORAGE TIME MAXIMUM AVERAGE STORAGE
6-HR 24-HR 72-HR 74.75-HR
+ (AC-FT) (HR)
24. 6.00 23. 14. 6. 6.
PEAK STAGE TIME MAXIMUM AVERAGE STAGE
6-HR 24-HR 72-HR 74 .75-HR
+ (FEET) (HR)
585.43 6.00 585.33 584.77 583.93 583.91

CUMULATIVE AREA = .04 sQ MI



PEAK FLOW AND STAGE (END-OF-PERIOD) SUMMARY FOR MULTIPLE PLAN-RATIO ECONOMIC COMPUTATIONS
FLOWS IN CUBIC FEET PER SECOND, AREA IN SQUARE MILES
TIME TO PEAK IN HOURS

RATIOS APPLIED TO FLOWS

OPERATION STATION AREA PLAN RATIO 1
.50

HYDROGRAPH AT

+ BASIN .04 1 FLOW 243.
TIME 3.25

ROUTED TO

+ IMP .04 1 FLOW 19.
TIME 6.00

** PEAK STAGES IN FEET **
1 STAGE 585.43
TIME 6.00



1TABLE 1

PER

O J oy U WN

STATION

PLAN
RATIO

DAY MON

PR R RPRRRRRRRRERRRRRERRRRRRRRRRPRRRRRERRRRRRRERRRRERRRRRBP

HRMN

0000
0015
0030
0045
0100
0115
0130
0145
0200
0215
0230
0245
0300
0315
0330
0345
0400
0415
0430
0445
0500
0515
0530
0545
0600
0615
0630
0645
0700
0715
0730
0745
0800
0815
0830
0845
0900
0915
0930
0945
1000
1015
1030
1045
1100
1115
1130
1145
1200
1215

BASIN
FLOW

.50

IMP

FLOW

gs WD E P

.50

IMP

STORAGE

oYU W NN

1
.50

IMP

STAGE

.50



1TABLE 1 STATION
(CONT.)
PLAN
RATIO
PER DAY MON HRMN
51 1 1230
52 1 1245
53 1 1300
54 1 1315
55 1 1330
56 1 1345
57 1 1400
58 1 1415
59 1 1430
60 1 1445
61 1 1500
62 1 1515
63 1 1530
64 1 1545
65 1 1600
66 1 1615
67 1 1630
68 1 1645
69 1 1700
70 1 1715
71 1 1730
72 1 1745
73 1 1800
74 1 1815
75 1 1830
76 1 1845
77 1 1900
78 1 1915
79 1 1930
80 1 1945
81 1 2000
82 1 2015
83 1 2030
84 1 2045
85 1 2100
86 1 2115
87 1 2130
88 1 2145
89 1 2200
90 1 2215
91 1 2230
92 1 2245
93 1 2300
94 1 2315
95 1 2330
96 1 2345
97 2 0000
98 2 0015
99 2 0030
100 2 0045

BASIN
FLOW

.50

IMP

FLOW

MU U AN OO O ~J ~J~J~J~J~]~]~100 WO W®WLWWLWL

.50

IMP

STORAGE

~ -] ~J 00 00O OO

1
.50

IMP

STAGE

.50



1TABLE 1 STATION
(CONT.)
PLAN
RATIO

PER DAY MON HRMN
101 2 0100
102 2 0115
103 2 0130
104 2 0145
105 2 0200
106 2 0215
107 2 0230
108 2 0245
109 2 0300
110 2 0315
111 2 0330
112 2 0345
113 2 0400
114 2 0415
115 2 0430
116 2 0445
117 2 0500
118 2 0515
119 2 0530
120 2 0545
121 2 0600
122 2 0615
123 2 0630
124 2 0645
125 2 0700
126 2 0715
127 2 0730
128 2 0745
129 2 0800
130 2 0815
131 2 0830
132 2 0845
133 2 0900
134 2 0915
135 2 0930
136 2 0945
137 2 1000
138 2 1015
139 2 1030
140 2 1045
141 2 1100
142 2 1115
143 2 1130
144 2 1145
145 2 1200
146 2 1215
147 2 1230
148 2 1245
149 2 1300
150 2 1315

BASIN
FLOW

.50

IMP
FLOW

.50

NMNODNONMNDNONNDNONNDNODNDNONDWWWWWWWWWWWWWWWWWs S DD D DD 000003 U
o
o

IMP

STORAGE

WWWWWWWWwWWWwWWWWWWB BB B D BDBD DD DD O OO 0000 U0 Uloy oy o) O O) O O)Y O O)

1
.50

IMP

STAGE

.50



1TABLE 1 STATION BASIN IMP IMP IMP
(CONT.) FLOW FLOW STORAGE STAGE
PLAN 1 1 1 1

RATIO .50 .50 .50 .50

PER DAY MON HRMN
151 2 1330 .00 2.42 2.97 583.68
152 2 1345 .00 2.38 2.92 583.68
153 2 1400 .00 2.34 2.87 583.67
154 2 1415 .00 2.30 2.82 583.66
155 2 1430 .00 2.26 2.717 583.65
156 2 1445 .00 2.23 2.73 583.65
157 2 1500 .00 2.19 2.68 583.64
158 2 1515 .00 2.15 2.64 583.63
159 2 1530 .00 2.12 2.59 583.62
160 2 1545 .00 2.08 2.55 583.62
161 2 1600 .00 2.05 2.51 583.61
162 2 1615 .00 2.01 2.47 583.60
163 2 1630 .00 1.98 2.42 583.60 « Time to decant 90% maximum storage

164 2 1645 .00 1.94 2.38 583.59
165 2 1700 .00 1.91 2.34 583.58
166 2 1715 .00 1.88 2.30 583.58
167 2 1730 .00 1.85 2.27 583.57
168 2 1745 .00 1.82 2.23 583.56
169 2 1800 .00 1.79 2.19 583.56
170 2 1815 .00 1.76 2.15 583.55
171 2 1830 .00 1.73 2.12 583.55
172 2 1845 .00 1.70 2.08 583.54
173 2 1900 .00 1.67 2.05 583.53
174 2 1915 .00 1.64 2.01 583.53
175 2 1930 .00 1.62 1.98 583.52
176 2 1945 .00 1.59 1.95 583.52
177 2 2000 .00 1.56 1.91 583.51
178 2 2015 .00 1.54 1.88 583.51
179 2 2030 .00 1.51 1.85 583.50
180 2 2045 .00 1.49 1.82 583.50
181 2 2100 .00 1.46 1.79 583.49
182 2 2115 .00 1.44 1.76 583.49
183 2 2130 .00 1.41 1.73 583.48
184 2 2145 .00 1.39 1.70 583.48
185 2 2200 .00 1.36 1.67 583.47
186 2 2215 .00 1.34 1.65 583.47
187 2 2230 .00 1.32 1.62 583.46
188 2 2245 .00 1.30 1.59 583.46
189 2 2300 .00 1.28 1.56 583.46
190 2 2315 .00 1.25 1.54 583.45
191 2 2330 .00 1.23 1.51 583.45
192 2 2345 .00 1.21 1.49 583.44
193 3 0000 .00 1.19 1.46 583.44
194 3 0015 .00 1.17 1.44 583.43
195 3 0030 .00 1.15 1.41 583.43
196 3 0045 .00 1.13 1.39 583.43
197 3 0100 .00 1.12 1.37 583.42
198 3 0115 .00 1.10 1.34 583.42
199 3 0130 .00 1.08 1.32 583.42
200 3 0145 .00 1.06 1.30 583.41

34.5 hours (1.44 days)



1TABLE 1 STATION
(CONT.)
PLAN
RATIO
PER DAY MON HRMN
201 3 0200
202 3 0215
203 3 0230
204 3 0245
205 3 0300
206 3 0315
207 3 0330
208 3 0345
209 3 0400
210 3 0415
211 3 0430
212 3 0445
213 3 0500
214 3 0515
215 3 0530
216 3 0545
217 3 0600
218 3 0615
219 3 0630
220 3 0645
221 3 0700
222 3 0715
223 3 0730
224 3 0745
225 3 0800
226 3 0815
227 3 0830
228 3 0845
229 3 0900
230 3 0915
231 3 0930
232 3 0945
233 3 1000
234 3 1015
235 3 1030
236 3 1045
237 3 1100
238 3 1115
239 3 1130
240 3 1145
241 3 1200
242 3 1215
243 3 1230
244 3 1245
245 3 1300
246 3 1315
247 3 1330
248 3 1345
249 3 1400
250 3 1415

BASIN
FLOW

.50

IMP
FLOW

.50

IMP

STORAGE

e e R e R e e

1
.50

IMP

STAGE

.50



1TABLE 1 STATION
(CONT.)

PLAN

RATIO
PER DAY MON HRMN
251 3 1430
252 3 1445
253 3 1500
254 3 1515
255 3 1530
256 3 1545
257 3 1600
258 3 1615
259 3 1630
260 3 1645
261 3 1700
262 3 1715
263 3 1730
264 3 1745
265 3 1800
266 3 1815
267 3 1830
268 3 1845
269 3 1900
270 3 1915
271 3 1930
272 3 1945
273 3 2000
274 3 2015
275 3 2030
276 3 2045
277 3 2100
278 3 2115
279 3 2130
280 3 2145
281 3 2200
282 3 2215
283 3 2230
284 3 2245
285 3 2300
286 3 2315
287 3 2330
288 3 2345
289 4 0000
290 4 0015
291 4 0030
292 4 0045
293 4 0100
294 4 0115
295 4 0130
296 4 0145
297 4 0200
298 4 0215
299 4 0230
300 4 0245

MAX

MIN

AVE

BASIN
FLOW

.50

242.86

4.76

*** NORMAL END OF HEC-1 ***

IMP
FLOW

.50

IMP
STORAGE
1

.50

IMP

STAGE

585.
583.
583.

.50



COMPUTATION OF INFLOW HYDROGRAPH (1/2 6-Hour PMP)

AND FLOOD ROUTING THROUGH THE
PROPOSED PIPE SPILLWAY

POND 1B

Crest Elevation

Pipe Spillway Invert Elevation

Normal Pool Elevation used for Routing

Peak Inflow During Design Storm

Peak Outflow During Design Storm

Maximum Pool Elevation During Design Storm
Minimum Freeboard During Design Storm
Peak Storage Volume

Days to Decant 90% of Peak Storage Volume

588 ft
583.7 ft
583.7 ft

224.68 cfs
13.51 cfs
585.47 ft

2.53 ft

25.05 ac-ft
3.25 days



1
POND 1B SPILLWAY PIPE
Straight Pipe
Barrel Barrel Entrance Tailwater
Diameter Length Barrel Manning’s spiliway Loss Depth
Slope (%) n Elev (ft)
(in) (ft) Coefficient (ft)
31.51 55.00 18.00 0.0100 583.70 0.90 0.00
Detailed Discharge Table
Combined
Elevation Straight Pipe Total
(ft) (cfs) Discharge
(cfs)
581.00 0.000 0.000
581.50 0.000 0.000
582.00 0.000 0.000
582.50 0.000 0.000
583.00 0.000 0.000
583.50 0.000 0.000
583.70 0.000 0.000
584.00 (3)>0.929 0.929
584.50 (3)>3.997 3.997
585.00 (3)>8.280 8.280
585.50 (3)>13.485 13.485
586.00 (3)>19.484 19.484
586.50 (3)>26.165 26.165
587.00 (5)>32.642 32.642

SEDCAD Utility Run

Printed 12-14-2015
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*

*
*
*
*
*
*
*

Kk kkkkkhkhhkhkhhhkhhhhhhkhhkhkkhhkhkhkkkhkkkk Kk **x

U.S. ARMY CORPS OF ENGINEERS
HYDROLOGIC ENGINEERING CENTER
609 SECOND STREET

FLOOD HYDROGRAPH PACKAGE (HEC-1) * *
* *
* *
* DAVIS, CALIFORNIA 95616 *
* *
* *
* *

SEPTEMBER 1990
VERSION 4.0

RUN DATE 12/10/2015 TIME 11:52:36 (916) 756-1104

*
*
*
*
*
*
*

hkkkhkkhkhkhkhkhkhkkhkhkkhkkkkhkkhkkkkkkk k%

X X XXXXXXX XXXXX X
X X X X X XX
X X X X X
XXXXXXX  XXXX X XXXXX X
X X X X X
X X X X X X
X X XXXXXXX XXXXX XXX

THIS PROGRAM REPLACES ALL PREVIOUS VERSIONS OF HEC-1 KNOWN AS HEC1l (JAN 73), HEC1GS, HEC1DB, AND HECIKW.

THE DEFINITIONS OF VARIABLES -RTIMP- AND -RTIOR- HAVE CHANGED FROM THOSE USED WITH THE 1973-STYLE INPUT STRUCTURE.
THE DEFINITION OF -AMSKK- ON RM-CARD WAS CHANGED WITH REVISIONS DATED 28 SEP 81. THIS IS THE FORTRAN77 VERSION
NEW OPTIONS: DAMBREAK OUTFLOW SUBMERGENCE , SINGLE EVENT DAMAGE CALCULATION, DSS:WRITE STAGE FREQUENCY,

DSS:READ TIME SERIES AT DESIRED CALCULATION INTERVAL LOSS RATE:GREEN AND AMPT INFILTRATION

KINEMATIC WAVE: NEW FINITE DIFFERENCE ALGORITHM



LINE

*% % FREE ***

W oUW N

ID
ID
ID
ID
ID
ID
ID
ID
ID
ID
ID
ID
IT
I0
JR
S
\AY%
IN

KK
KM
PB
PI
PI
PI
BA
LU
UD

HEC-1 INPUT

R R R R R R R R R R

* *
* AEP Amos Plant Hydraulic Assessment File: 6HRPMPBLl.inp *
* Flood Routing for Ash Pond 1A and Reclaim Pond *
* 1/2 6 Hour PMP 36" Pipe Invert Elev. 583.7' *
* GA Project No. 05-361 *
* *
* Analyses by: Geo/Environmental Associates *
* Knoxville, TN *
* December 12, 2015 *
* *
R EE SR EEEE RS R R R R R R REEEREEEEEEEEEEEEEEREERESESES]
15 0 0 300
3
FLOW 0.5
BASIN IMP IMP IMP
2.11 2.11 6.11 7.11
15
BASIN
PRECIPITATION
0
0.287 0.373 0.445 0.502 0.545 0.573 0.653 0.834 0.825 0.980
2.322 4.564 4.922 3.344 1.264 0.834 0.864 0.763 0.581 0.560
0.525 0.475 0.411 0.332
0.037
0 0.05 66
0.0
IMP
ROUTE COMPUTED HYDROGRAPH THROUGH IMPOUNDMENT
1 ELEV 583.7

12.75 13.00 13.93 14.87 15.80
0 0.93 8.28 19.48 32.64
583.7 584 585 586 587

PAGE
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% ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok kK R R R R R R R R R

*  FLOOD HYDROGRAPH PACKAGE (HEC-1) * * U.S. ARMY CORPS OF ENGINEERS *
* SEPTEMBER 1990 * * HYDROLOGIC ENGINEERING CENTER *
* VERSION 4.0 * * 609 SECOND STREET *
* * * DAVIS, CALIFORNIA 95616 *
* RUN DATE 12/10/2015 TIME 11:52:36 * * (916) 756-1104 *
* * * *
LR RS RS RS RS RS ESESESESEEEEEEEEEEEEESESESESES ER RS E SRS ESESESESEEEEEEEEEEEEEEEEEEEEEES]
R R R RS RS RS R R RS R RS RS R R RS R R R R RS RS E R E R E R E RS RS RS R SRS EEEEEEEEEEEEEEESESESES
* *
* AEP Amos Plant Hydraulic Assessment File: 6HRPMPBL.inp *
* Flood Routing for Ash Pond 1A and Reclaim Pond *
* 1/2 6 Hour PMP 36" Pipe Invert Elev. 583.7' *
* GA Project No. 05-361 *
* *
* Analyses by: Geo/Environmental Associates *
* Knoxville, TN *
* December 12, 2015 *
* *
Ak hkhkhk kA hhkhhkhhkhkhkhkhhkhhkhhkhhkhhkhhkhkhkhkhhkhhkhhkhkhhkhhkh bk hhkhhkhhkrhkhkhhkhhkhkhkhkhkhkhrhkhkhkhkhkhkxkhkxkhkxkx
14 10 OUTPUT CONTROL VARIABLES
IPRNT 3 PRINT CONTROL
IPLOT 0 PLOT CONTROL
QSCAL 0. HYDROGRAPH PLOT SCALE
IT HYDROGRAPH TIME DATA
NMIN 15 MINUTES IN COMPUTATION INTERVAL
IDATE 1 0 STARTING DATE
ITIME 0000 STARTING TIME
NQ 300 NUMBER OF HYDROGRAPH ORDINATES
NDDATE 4 0 ENDING DATE
NDTIME 0245 ENDING TIME
ICENT 19 CENTURY MARK
COMPUTATION INTERVAL .25 HOURS
TOTAL TIME BASE 74.75 HOURS
ENGLISH UNITS
DRAINAGE AREA SQUARE MILES
PRECIPITATION DEPTH INCHES
LENGTH, ELEVATION FEET
FLOW CUBIC FEET PER SECOND
STORAGE VOLUME ACRE-FEET
SURFACE AREA ACRES
TEMPERATURE DEGREES FAHRENHEIT
USER-DEFINED OUTPUT SPECIFICATIONS
TABLE 1
VS STATION BASIN IMP IMP IMP
VV VARIABLE CODE 2.11 2.11 6.11 7.11 .00 .00 .00 .00 .00 .00
Jp MULTI-PLAN OPTION
NPLAN 1 NUMBER OF PLANS
JR MULTI-RATIO OPTION
RATIOS OF RUNOFF
.50

KkKk kkKk KkkKk kkKk KkkKk KkkKk KkkKk KkkKk Kkkk KkkKk Kkkk kkKk KkkKk KkkKk Kkkk Kkkk Kkkk Kkkk Kkkk Kkkk Kkkk Kkkk Kkkk Kkkk Kkkk Kkkk Kkkk K*kk Kkkk K*kk K*kk K*kk KKk

Kk kK kK kK kK kK kK

* *
19 KK * BASIN *
* *
Kk kkkkkkkkkkkKx
PRECIPITATION
18 IN TIME DATA FOR INPUT TIME SERIES
JXMIN 15 TIME INTERVAL IN MINUTES

JXDATE 1 0 STARTING DATE



JXTIME 0 STARTING TIME

SUBBASIN RUNOFF DATA

25 BA SUBBASIN CHARACTERISTICS
TAREA .04 SUBBASIN AREA
PRECIPITATION DATA
21 PB STORM 27.78 BASIN TOTAL PRECIPITATION
22 PI INCREMENTAL PRECIPITATION PATTERN
.29 .37 .45 .50 .54 .57 .65 .83 .82 .98
2.32 4.56 4.92 3.34 1.26 .83 .86 .76 .58 .56
.52 .48 .41 .33
26 LU UNIFORM LOSS RATE
STRTL .00 INITIAL LOSS
CNSTL .05 UNIFORM LOSS RATE
RTIMP 66.00 PERCENT IMPERVIOUS AREA
27 UD SCS DIMENSIONLESS UNITGRAPH
TLAG .00 LAG
Kk
UNIT HYDROGRAPH
5 END-OF-PERIOD ORDINATES
71. 20. 4. 1. 0.
* Kk x * Kk k * Kk k * Kk k * Kk k
HYDROGRAPH AT STATION BASIN
FOR PLAN 1, RATIO = .50
TOTAL RAINFALL = 27.78, TOTAL LOSS = .10, TOTAL EXCESS = 27.68
PEAK FLOW TIME MAXIMUM AVERAGE FLOW
6-HR 24-HR 72-HR 74 .75-HR
+ (CFS) (HR)
(CFS)
+ 449. 3.25 109. 28. 9. 9.
(INCHES) 27.507 27.676 27.676 27.676
(AC-FT) 54. 55. 55. 55.
CUMULATIVE AREA = .04 sQ MI
* Kk k * Kk k * Kk * Kk * Kk
HYDROGRAPH AT STATION BASIN
FOR PLAN 1, RATIO = .50
PEAK FLOW TIME MAXIMUM AVERAGE FLOW
6-HR 24-HR 72-HR 74.75-HR
+ (CFS) (HR)
(CFS)
+ 225. 3.25 55. 14. 5. 4.
(INCHES) 13.754 13.838 13.838 13.838
(AC-FT) 27. 27. 27. 27.
CUMULATIVE AREA = .04 sQ MI

*kk kkk kKK

28 KK

30 RS

kkk kkk kkk kkk kkk kkk kkk kkk kkk kkk kkk kkk kkk Kkk*

Kk kKA KAk kKKK KK

* *
* IMp *
* *

Kk kK kKA Kk Kk K kK

ROUTE COMPUTED HYDROGRAPH THROUGH IMPOUNDMENT

HYDROGRAPH ROUTING DATA

STORAGE ROUTING
NSTPS 1
ITYP

NUMBER OF SUBREACHES
ELEV TYPE OF INITIAL CONDITION

kkk kkk kkk kkk kkk Kkkk kkk kkk Kkkk kkk Kkkk Kkkk Kkkk Kkkk Kkkk Kkkk



HYDROGRAPH AT STATION
FOR PLAN 1,

RSVRIC
X
31 SA AREA
32 sQ DISCHARGE
33 SE ELEVATION
STORAGE .00
ELEVATION 583.70
* Kk Kk * Kk Kk
PEAK FLOW TIME
+ (CFS) (HR)
(CFS)
+ 14. 6.00
(INCHES)
(AC-FT)
PEAK STORAGE  TIME
+ (AC-FT) (HR)
24. .00
PEAK STAGE TIME
+ (FEET) (HR)
585.47 .00

583.70

INITIAL CONDITION

.00 WORKING R AND D COEFFICIENT

12.8

583.70

3.86
584.00

* % *

6-HR

585.36

CUMULATIVE AREA =

13.0 13.9 14.9
1. 8. 19.
584.00 585.00 586.00
* kK
COMPUTED
17.32 31.72 47.05
585.00 586.00 587.00

* % *

IMP

RATIO = .50

MAXIMUM AVERAGE FLOW

24-HR 72-HR
8. 4.
8.391 12.260
17. 24.

MAXIMUM AVERAGE STORAGE
24-HR 72-HR

17. 9.

MAXIMUM AVERAGE STAGE

24-HR 72-HR
584.95 584.40
.04 sQ MI

15.8

33.

587.00

STORAGE-ELEVATION DATA

* %

74.75-HR

4.
12.310
24.

74.75-HR

74.75-HR

584.38



PEAK FLOW AND STAGE (END-OF-PERIOD) SUMMARY FOR MULTIPLE PLAN-RATIO ECONOMIC COMPUTATIONS
FLOWS IN CUBIC FEET PER SECOND, AREA IN SQUARE MILES
TIME TO PEAK IN HOURS

RATIOS APPLIED TO FLOWS

OPERATION STATION AREA PLAN RATIO 1
.50

HYDROGRAPH AT

+ BASIN .04 1 FLOW 225.
TIME 3.25

ROUTED TO

+ IMP .04 1 FLOW 14.
TIME 6.00

** PEAK STAGES IN FEET **
1 STAGE 585.47
TIME 6.00



1TABLE 1

PER

O J oy U WN

STATION

PLAN
RATIO

DAY MON

PR R RPRRRRRRRRERRRRRERRRRRRRRRRPRRRRRERRRRRRRERRRRERRRRRBP

HRMN

0000
0015
0030
0045
0100
0115
0130
0145
0200
0215
0230
0245
0300
0315
0330
0345
0400
0415
0430
0445
0500
0515
0530
0545
0600
0615
0630
0645
0700
0715
0730
0745
0800
0815
0830
0845
0900
0915
0930
0945
1000
1015
1030
1045
1100
1115
1130
1145
1200
1215

BASIN
FLOW

.50

IMP

FLOW

.50

IMP

STORAGE

oYU W NN

1
.50

IMP

STAGE

.50



1TABLE 1 STATION
(CONT.)
PLAN
RATIO
PER DAY MON HRMN
51 1 1230
52 1 1245
53 1 1300
54 1 1315
55 1 1330
56 1 1345
57 1 1400
58 1 1415
59 1 1430
60 1 1445
61 1 1500
62 1 1515
63 1 1530
64 1 1545
65 1 1600
66 1 1615
67 1 1630
68 1 1645
69 1 1700
70 1 1715
71 1 1730
72 1 1745
73 1 1800
74 1 1815
75 1 1830
76 1 1845
77 1 1900
78 1 1915
79 1 1930
80 1 1945
81 1 2000
82 1 2015
83 1 2030
84 1 2045
85 1 2100
86 1 2115
87 1 2130
88 1 2145
89 1 2200
90 1 2215
91 1 2230
92 1 2245
93 1 2300
94 1 2315
95 1 2330
96 1 2345
97 2 0000
98 2 0015
99 2 0030
100 2 0045

BASIN
FLOW

.50

IMP
FLOW

.50

U OO ANDNNNNOON OO ~J~J - ~J~J~J~J~J~]~J~J~J0WOCOaOwOw W W DO
o
N

IMP

STORAGE

1
.50

IMP

STAGE

.50



1TABLE 1 STATION
(CONT.)
PLAN
RATIO

PER DAY MON HRMN
101 2 0100
102 2 0115
103 2 0130
104 2 0145
105 2 0200
106 2 0215
107 2 0230
108 2 0245
109 2 0300
110 2 0315
111 2 0330
112 2 0345
113 2 0400
114 2 0415
115 2 0430
116 2 0445
117 2 0500
118 2 0515
119 2 0530
120 2 0545
121 2 0600
122 2 0615
123 2 0630
124 2 0645
125 2 0700
126 2 0715
127 2 0730
128 2 0745
129 2 0800
130 2 0815
131 2 0830
132 2 0845
133 2 0900
134 2 0915
135 2 0930
136 2 0945
137 2 1000
138 2 1015
139 2 1030
140 2 1045
141 2 1100
142 2 1115
143 2 1130
144 2 1145
145 2 1200
146 2 1215
147 2 1230
148 2 1245
149 2 1300
150 2 1315

BASIN
FLOW

.50

IMP
FLOW

.50

DRONNWWWWWWWWWWWWWWwWwWwWwwWwwwoowowwaowaows b E BB BB BB DD DD DB D DD D DO
~
N

IMP

STORAGE

~ ~ ~J ~J ~J ~] ~J ~J ~J 0000 0O CO 0000 OO COCO 000 00O IO IWIWWWLWLWWWWLO

1
.50

IMP

STAGE

.50



1TABLE 1 STATION
(CONT.)
PLAN
RATIO

PER DAY MON HRMN
151 2 1330
152 2 1345
153 2 1400
154 2 1415
155 2 1430
156 2 1445
157 2 1500
158 2 1515
159 2 1530
160 2 1545
161 2 1600
162 2 1615
163 2 1630
l64 2 1645
165 2 1700
166 2 1715
167 2 1730
168 2 1745
169 2 1800
170 2 1815
171 2 1830
172 2 1845
173 2 1900
174 2 1915
175 2 1930
176 2 1945
177 2 2000
178 2 2015
179 2 2030
180 2 2045
181 2 2100
182 2 2115
183 2 2130
184 2 2145
185 2 2200
186 2 2215
187 2 2230
188 2 2245
189 2 2300
190 2 2315
191 2 2330
192 2 2345
193 3 0000
194 3 0015
195 3 0030
196 3 0045
197 3 0100
198 3 0115
199 3 0130
200 3 0145

BASIN
FLOW

.50

IMP
FLOW

.50

FRRERRPRRRERRRERRERRERERPRERDONMNONNOMNNNONUONRODUONNONNONODOONRODNONRODONRODNONDN0NNDNDNDN
=
N

IMP

STORAGE

[S2BNC, ING INC, INC, INC, G, NG, G, RN G, NG, INC, B C, BN G NG, BN G2 BN, B G2 N, B2 BN, B2 BYe) W o) Bie) Mo ) Bie) Wle) o) Wil e) o) Wil e) Wi o) Wil e) o) Bl e) W) Wil o) Wie) WY o) Wie) RO Mo ) MRS IESS IR IR IR IR RN

1
.50

IMP

STAGE

.50



1TABLE 1 STATION
(CONT.)
PLAN
RATIO
PER DAY MON HRMN
201 3 0200
202 3 0215
203 3 0230
204 3 0245
205 3 0300
206 3 0315
207 3 0330
208 3 0345
209 3 0400
210 3 0415
211 3 0430
212 3 0445
213 3 0500
214 3 0515
215 3 0530
216 3 0545
217 3 0600
218 3 0615
219 3 0630
220 3 0645
221 3 0700
222 3 0715
223 3 0730
224 3 0745
225 3 0800
226 3 0815
227 3 0830
228 3 0845
229 3 0900
230 3 0915
231 3 0930
232 3 0945
233 3 1000
234 3 1015
235 3 1030
236 3 1045
237 3 1100
238 3 1115
239 3 1130
240 3 1145
241 3 1200
242 3 1215
243 3 1230
244 3 1245
245 3 1300
246 3 1315
247 3 1330
248 3 1345
249 3 1400
250 3 1415

BASIN
FLOW

.50

IMP
FLOW

.50

PR R R RRERRPRPRRRRRRRRRRRRRERRRRRRRRRERRRRRERRRRRRR & &
N}
N

IMP

STORAGE

WWWWWWWE B D DD D D D DD D B D D D DD B D D DR DR R D D B R R D D DD S S S 1000 gl

1
.50

IMP

STAGE

.50



1TABLE 1 STATION
(CONT.)

PLAN

RATIO
PER DAY MON HRMN
251 3 1430
252 3 1445
253 3 1500
254 3 1515
255 3 1530
256 3 1545
257 3 1600
258 3 1615
259 3 1630
260 3 1645
261 3 1700
262 3 1715
263 3 1730
264 3 1745
265 3 1800
266 3 1815
267 3 1830
268 3 1845
269 3 1900
270 3 1915
271 3 1930
272 3 1945
273 3 2000
274 3 2015
275 3 2030
276 3 2045
277 3 2100
278 3 2115
279 3 2130
280 3 2145
281 3 2200
282 3 2215
283 3 2230
284 3 2245
285 3 2300
286 3 2315
287 3 2330
288 3 2345
289 4 0000
290 4 0015
291 4 0030
292 4 0045
293 4 0100
294 4 0115
295 4 0130
296 4 0145
297 4 0200
298 4 0215
299 4 0230
300 4 0245

MAX

MIN

AVE

BASIN
FLOW

.50

224.68

4.41

*** NORMAL END OF HEC-1 **x*

IMP
FLOW

.50

IMP

STORAGE

24.

W WWWwWwWwWwWwwWwWwwWwwWwwWwwWwwWwwWwwWwwwWwwwWwwwWwwwWwwWwwwwwwwwwwwwwwwwwwwwwwww

1
.50

IMP

STAGE

585.
583.
584.

.50

.93 « Stage/Storage 68.75 Hours after maximum stage/storage

47
70
38
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*

*
*
*
*
*
*
*

Kk kkkkkhkhhkhkhhhkhhhhhhkhhkhkkhhkhkhkkkhkkkk Kk **x

U.S. ARMY CORPS OF ENGINEERS
HYDROLOGIC ENGINEERING CENTER
609 SECOND STREET

FLOOD HYDROGRAPH PACKAGE (HEC-1) * *
* *
* *
* DAVIS, CALIFORNIA 95616 *
* *
* *
* *

SEPTEMBER 1990
VERSION 4.0

RUN DATE 12/10/2015 TIME 12:41:06 (916) 756-1104

*
*
*
*
*
*
*

hkkkhkkhkhkhkhkhkhkkhkhkkhkkkkhkkhkkkkkkk k%

X X XXXXXXX XXXXX X
X X X X X XX
X X X X X
XXXXXXX  XXXX X XXXXX X
X X X X X
X X X X X X
X X XXXXXXX XXXXX XXX

THIS PROGRAM REPLACES ALL PREVIOUS VERSIONS OF HEC-1 KNOWN AS HEC1l (JAN 73), HEC1GS, HEC1DB, AND HECIKW.

THE DEFINITIONS OF VARIABLES -RTIMP- AND -RTIOR- HAVE CHANGED FROM THOSE USED WITH THE 1973-STYLE INPUT STRUCTURE.
THE DEFINITION OF -AMSKK- ON RM-CARD WAS CHANGED WITH REVISIONS DATED 28 SEP 81. THIS IS THE FORTRAN77 VERSION
NEW OPTIONS: DAMBREAK OUTFLOW SUBMERGENCE , SINGLE EVENT DAMAGE CALCULATION, DSS:WRITE STAGE FREQUENCY,

DSS:READ TIME SERIES AT DESIRED CALCULATION INTERVAL LOSS RATE:GREEN AND AMPT INFILTRATION

KINEMATIC WAVE: NEW FINITE DIFFERENCE ALGORITHM



HEC-1 INPUT PAGE 1

LINE ID....... l.o...... 2000, [P 4o, S, 6.0, Tevennnn 8. . ... 9. 10

*% % FREE ***

1 ID Kk hkhkhh kA kA b hhh kA Ak bk hhh Ak kb hhh kA h kb hhh kA hkhkhkhhh kA hkhkhhhh kA hkhkhkhhh kA dkhkhkhhkhkkkkk kK
2 D * *
3 ID * AEP Amos Plant Bottom Ash Complex File: PMPB1DD.inp *
4 ID * Flood Routing for Ash Pond 1A and Reclaim Pond *
5 ID * 1/2 6 Hour PMP Storm Drawdown 36" Pipe Invert Elev 583.2' *
6 ID * GA Project No. 15055009.01 *
7 D * *
8 D * Analyses by: Geo/Environmental Associates *
9 D * Knoxville, TN *
10 ID * October 2015 *
11 ID * *
12 ID R EE SR EEEE RS R R R R R R REEEREEEEEEEEEEEEEEREERESESES]
13 IT 15 0 0 50

14 I0 3

15 VS IMP IMP IMP

16 vV 2.11 6.11 7.11

17 KK IMP

18 KM continue drawdown 68.75 hours after peak

19 RS 1 ELEV 583.93

20 SA 6.01 6.25 17.65 19.97 22.28

21 SQ 0 4.00 13.48 26.16 38.09

22 SE 583.2 584 585 586 587

23 27



% ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok kK

R R R R

* U.S. ARMY CORPS OF ENGINEERS *
* HYDROLOGIC ENGINEERING CENTER *
* 609 SECOND STREET *
* DAVIS, CALIFORNIA 95616 *
* *
* *
* *

(916) 756-1104

Kok khkkhkkhkhkhkhkhkhkhhkhhkhhkhhkhkkhkkkhkkkkxk*x

*
*

*

*
*
*
*
*
*
*

*  FLOOD HYDROGRAPH PACKAGE (HEC-1) *
* SEPTEMBER 1990 *
* VERSION 4.0 *
* *
* RUN DATE 12/10/2015 TIME 12:41:06 *
* *
LR RS RS RS RS RS ESESESESEEESEEEEEEEEESESESESES
R R R RS RS RS RS RS R SRS E SRR EEEEEEEEEEEEEEEEES
*
* AEP Amos Plant Bottom Ash Complex File: PMPB1DD.inp
* Flood Routing for Ash Pond 1A and Reclaim Pond
* 1/2 6 Hour PMP Storm Drawdown 36" Pipe Invert Elev 583.2'
* GA Project No. 15055009.01
*
* Analyses by: Geo/Environmental Associates
* Knoxville, TN
* October 2015
*
LR RS RS S S S SRS S S SRS RS RS RS ESESESESESESEEEEEEEEEEEEESESESESESERESESESESESRESESES]
14 10 OUTPUT CONTROL VARIABLES
IPRNT 3 PRINT CONTROL
IPLOT 0 PLOT CONTROL
QSCAL 0. HYDROGRAPH PLOT SCALE
IT HYDROGRAPH TIME DATA
NMIN 15 MINUTES IN COMPUTATION INTERVAL
IDATE 1 0 STARTING DATE
ITIME 0000 STARTING TIME
NQ 50 NUMBER OF HYDROGRAPH ORDINATES
NDDATE 1 0 ENDING DATE
NDTIME 1215 ENDING TIME
ICENT 19 CENTURY MARK

COMPUTATION INTERVAL
TOTAL TIME BASE

ENGLISH UNITS
DRAINAGE AREA

PRECIPITATION DEPTH

LENGTH, ELEVATION
FLOW

STORAGE VOLUME
SURFACE AREA
TEMPERATURE

.25 HOURS
12.25 HOURS

SQUARE MILES

INCHES

FEET

CUBIC FEET PER SECOND
ACRE-FEET

ACRES

DEGREES FAHRENHEIT

USER-DEFINED OUTPUT SPECIFICATIONS

TABLE 1
A STATION IMP
VV VARIABLE CODE 2.11

*kk kkk kkk

kK k Kk ok ok ok ok ok ok ok ok ok ok

* *
17 KK * IMP *
* *

Kk kKKK KKK KKK KK

IMP
6.11

IMP

7.11 .00 .00 .00 .00

continue drawdown 68.75 hours after peak

HYDROGRAPH ROUTING DATA

19 RS STORAGE ROUTING
NSTPS
ITYP
RSVRIC
X
20 sA AREA

1 NUMBER OF SUBREACHES

ELEV TYPE OF INITIAL CONDITION
583.93 INITIAL CONDITION
.00 WORKING R AND D COEFFICIENT

6.0 6.3 17.6 20.0 22.3

.00 .00 .00

kkk kkk kkk kkk kkk kkk kkk kkk kkk kkk kkk kkk Kkkk kkk kkk kkk kkk kkk kkk kkk kkk Kkkk Kkkk Kkkk Kkkk Kkkk Kkkk Kkkk kkk Kkk*



21 SQ DISCHARGE 0. 4. 13. 26.
22 SE ELEVATION 583.20 584.00 585.00 586.00
* Kk
COMPUTED
STORAGE .00 4.90 16.37 35.17 56.28
ELEVATION 583.20 584.00 585.00 586.00
* Kk ok * Kk Kk * Kk ok * Kk ok
HYDROGRAPH AT STATION IMP
PEAK FLOW TIME MAXIMUM AVERAGE FLOW
6-HR 24-HR 72-HR
+ (CFS) (HR)
(CFS)
+ 4. 25 3. 2. 2.
(INCHES) .000 .000 .000
(AC-FT) 1. 3. 3.
PEAK STORAGE  TIME MAXIMUM AVERAGE STORAGE
6-HR 24-HR 72-HR
+ (AC-FT) (HR)
4. .25 4. 3. 3.
PEAK STAGE TIME MAXIMUM AVERAGE STAGE
6-HR 24-HR 72-HR
+ (FEET) (HR)
583.93 .00 583.80 583.70 583.70
CUMULATIVE AREA = .00 sSQ MI

38.

587.00

STORAGE-ELEVATION DATA

587.00

* %

12.25-HR

12.25-HR

3.

12.25-HR

583.70



OPERATION

ROUTED TO

STATION

IMP

PEAK
FLOW

FLOW IN CUBIC FEET PER SECOND

TIME IN HOURS, AREA IN SQUARE MILES

TIME OF
PEAK

.25

RUNOFF SUMMARY

AVERAGE FLOW FOR MAXIMUM PERIOD

6-HOUR

24-HOUR

72-HOUR

BASIN
AREA

.00

MAXIMUM
STAGE

583.93

TIME OF
MAX STAGE

.00



1TABLE 1 STATION IMP IMP IMP
FLOW STORAGE STAGE

PER DAY MON HRMN

1 1 0000 3.65 4.47 583.93
2 1 0015 3.58 4.39 583.92
3 1 0030 3.52 4.32 583.90
4 1 0045 3.46 4.25 583.89
5 1 0100 3.41 4.18 583.88
6 1 0115 3.35 4.11 583.87
7 1 0130 3.29 4.04 583.86
8 1 0145 3.24 3.97 583.85
9 1 0200 3.18 3.90 583.84
10 1 0215 3.13 3.84 583.83
11 1 0230 3.08 3.77 583.82
12 1 0245 3.03 3.71 583.81
13 1 0300 2.98 3.65 583.80
14 1 0315 2.93 3.59 583.79
15 1 0330 2.88 3.53 583.78
16 1 0345 2.83 3.47 583.77
17 1 0400 2.78 3.41 583.76
18 1 0415 2.74 3.35 583.75
19 1 0430 2.69 3.30 583.74
20 1 0445 2.65 3.24 583.73
21 1 0500 2.60 3.19 583.72
22 1 0515 2.56 3.14 583.71
23 1 0530 2.51 3.08 583.70
24 1 0545 2.47 3.03 583.69
25 1 0600 2.43 2.98 583.69
26 1 0615 2.39 2.93 583.68
27 1 0630 2.35 2.88 583.67
28 1 0645 2.31 2.83 583.66
29 1 0700 2.27 2.79 583.65
30 1 0715 2.23 2.74 583.65
31 1 0730 2.20 2.69 583.64
32 1 0745 2.16 2.65 583.63
33 1 0800 2.12 2.60 583.62
34 1 0815 2.09 2.56 583.62
35 1 0830 2.05 2.52 583.61
36 1 0845 2.02 2.48 583.60
37 1 0900 1.99 2.43 583.60
38 1 0915 1.95 2.39 583.59 « Time to decant 90% maximum storage = 78.0 hours (3.25 days)
39 1 0930 1.92 2.35 583.58
40 1 0945 1.89 2.31 583.58
41 1 1000 1.86 2.28 583.57
42 1 1015 1.83 2.24 583.57
43 1 1030 1.80 2.20 583.56
44 1 1045 1.77 2.16 583.55
45 1 1100 1.74 2.13 583.55
46 1 1115 1.71 2.09 583.54
47 1 1130 1.68 2.06 583.54
48 1 1145 1.65 2.02 583.53
49 1 1200 1.62 1.99 583.52
50 1 1215 1.60 1.96 583.52
MAX 3.65 4.47 583.93
MIN 1.60 1.96 583.52
AVE 2.48 3.04 583.70

*** NORMAL END OF HEC-1 ***
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