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Tennessee Valley Authority
1101 Market Street
Chattanooga, Tennessee 37402

RE: Periodic Inflow Design Flood Control System Plan
Bottom Ash Pond
EPA CCR Rule
TVA Cumberland Fossil Plant
Cumberland City, Tennessee

1.0 PURPOSE

This letter documents certification that the Bottom Ash Pond at the Tennessee Valley Authority (TVA)
Cumberland Fossil Plant is in compliance with the inflow design flood control system requirements
set forth in 40 CFR 257.82(a)&(b) of the EPA CCR Rule. The EPA CCR Rule requires periodic inflow
design assessments, certified by a professional engineer, every five years. The initial certification of
the inflow design flood control system plan was placed in the operating record on October 12, 2016.

2.0 INITIAL INFLOW DESIGN FLOOD CONTROL SYSTEM PLAN

The initial inflow design flood conftrol plan (prepared in accordance with 40 CFR 257.82(c)(1)) is
aftached. The 100-year flood event was selected for the design storm based upon a hazard
potential classification of “low.” The result of the initial assessment was that Bottom Ash Pond
complied with 40 CFR 257.82(a) &(b).

3.0 CURRENT INFLOW DESIGN FLOOD CONTROL SYSTEM PLAN

Stantec reviewed the result of the initial inflow design flood control assessment and the changes in
site conditions that have occurred in the past five years. The following items summarize changes
that have occurred:

1. The Bottom Ash Pond ceased receiving CCR and non-CCR waste streams. The pond has
been backfilled, graded to drain, and revegetated.

2. Surface run-off from the cap system is conveyed through a new pipe system to the
temporary lined basin. This pipe system was designed to convey the 100-year storm without
overflowing.

Based on our review, there are no condifions that have changed in the past five years that would
cause the result of the inifial inflow design assessment to have changed.
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Re: Periodic Inflow Design Flood Control System Plan
Bottom Ash Pond
EPA CCR Rule

TVA Cumberland Fossil Plant
Cumberland City, Tennessee

4.0 SUMMARY OF ASSSESSMENT

Based on areview of the initial inflow design flood control system plan and the items listed in Section
3.0, the result of this periodic inflow design flood control system plan is that the Bottom Ash Pond at
the Cumberland Fossil Plant meets the requirements of §257.82(a) &(b} of the EPA CCR Rule.

5.0 QUALIFIED PROFESSIONAL ENGINEER CERTIFICATION

|, Stephen H. Bickel, being a Professional Engineer in good standing in the State of Tennessee, do
hereby certify, to the best of my knowledge, information, and belief:

1. that the information contained in this certification is prepared in accordance with the
accepted practice of engineering;

2. that the information contained herein is accurate as of the date of my signature below; and

3. thatthe inflow design flood control system plan for the TVA Cumberland Fossil Plant’s Bottom
Ash Pond meets the requirements specified in 40 CFR 257.82(a), (b). and (c](1).
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October 6, 2016
File: rpt_004_let_175555021
Revision 0

Tennessee Vdlley Authority
1101 Market Street
Chattanooga, Tennessee 37402

RE: Initial Inflow Design Flood Control System Plan
Bottom Ash Pond
EPA Final Coal Combustion Residuals (CCR) Rule
TVA Cumberland Fossil Plant
Cumberland City, Tennessee

1.0 PURPOSE

This lefter documents Stantec's certification of the initial inflow design flood control system plan for
the TVA Cumberland Fossil Plant's Bottom Ash Pond. Based on the assessment, the Bottom Ash
Pond complies with the inflow design flood control requirements in the EPA Final CCR Rule at 40
CFR 257.82.

20 INFLOW DESIGN FLOOD CONTROL SYSTEM PLAN

As described in 40 CFR 257.82(¢), an inflow design flood control system plan must be prepared to
document how the inflow design flood control system has been designed and constructed to
manage the design storm required by the hazard classification. Stantec has assigned the Bottom
Ash Pond a low hazard potential classification rating. Thus, the inflow design storm event was
selected from §257.82(a)(3) as the 100-year flood event based upon a hazard potential
classification of “low".

3.0 SUMMARY OF FINDINGS

The attached plan presents the analysis of the inflow design flood conftrol system for the Bottom
Ash Pond. The resulting water surface elevations are shown in the following table. The plan and
results show that the impoundment meets the requirements set forth in 40 CFR 257.82(a) and (b).

Bottorn 100-year storm 403.0 4040

CUF 100-year storm 401.5 403.0
Ash P
shPond  5o.vear storm 3977 399.0
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Re: Initial Inflow Design Flood Control System Plan
Bottom Ash Pond
EPA Final Coal Combustion Residuals (CCR) Rule
TVA Cumberland Fossil Plant
Cumberland City, Tennessee

4.0 QUALIFIED PROFESSIONAL ENGINEER CERTIFICATION

I, Stephen H. Bickel, being a Professional Engineer in good standing in the State of Tennessee do
hereby certify, to the best of my knowledge, information, and belief;

1. that the information contained in this cerfification is prepared in accordance with the
accepted practice of engineering;

2. that the information contained herein is accurate as of the date of my signature below;
and

3. that the inflow design flood control system plan for the TVA Cumberland Fossil Plant's
Bottom Ash Pond meets the requirements specified in 40 CFR 257.82(a), (b), and (c)(1).

SIGNATURE D
ADDRESS: Stantec Consulting Services Inc.

10509 Timberwood Circle, Suite 100

Louisville, Kentucky 40223-5308
TELEPHONE: (602) 212-5075

ATTACHMENTS: Inflow Design Flood Conftrol System Plan

Design with community in mind



Initial Inflow Design Flood Control
System Plan

Cumberland Fossil Plant- Bottom Ash Pond
Cumberland City, Tennessee

Prepared for:
Tennessee Valley Authority
Chattanooga, Tennessee

Prepared by:
Stantec Consulting Services Inc.
Lexington, Kentucky

October 6, 2016
Revision 0



INITIAL INFLOW DESIGN FLOOD CONTROL SYSTEM PLAN

Table of Contents

1.0 BACKGROUND ...ttt ettt et e ettt e e e aeeaeseeessssssnssnnnnes 1
2.0 EXISTING CONDITIONS ... 2
3.0 METHODS 7/ DESIGN CRITERIA . ... s a e e 4
3.1 MODELING ASSUMPTIONS ....ceeiiieiiiiiee ettt st sttt e s e e s snbe e e e e snnteeeeeanes 4
3.2 HYDROLOGY INPUTS ...ttt ettt sttt e ettt e e e st e e e s nnbae e e e s nnnneee s 5
3.2.1 Watershed Parameters.......c...uuiiiiiiiiiee e a e e e 5
3.2.2 Bottom Ash Pond Data............coooeeiiii 7
3.2.3 Precipitation Data .........ccccccco oo 8
3.24 Stage-Storage Dat@..........ccccvviiiiiiiiiiieeeeeeeeeee et 8
3.25 Culvert Pipes RAtiNg CUINVES ........uueiiiieeeei e e e a e eeeeeeeeae e 8
3.2.6 Plant ProCess FIOW ..., 8
3.2.7 Starting Water Surface Elevations .............ooociiiiiiie e 8
3.3 HYDROLOGIC AND HYDRAULIC MODELING.........c.oueiiieeeiiiciiieiee e 9
4.0 CALCULATION RESULTS ... 10
4.1 CAPACITY AND FREEBOARD RESULTS ...ttt 10
5.0 CONCLUSIONS ...ttt ettt aeeaeeeeeeeeeeseessnnnsnnnnnnnes 11
6.0 REFERENCES. ... .ottt ettt et et e et aeeeeeaeaseessssessnnnnnnnnnnnes 12
LIST OF TABLES
Table 1 Watershed PAramMETENS ..........cuiuiiiiiiiiiieieieieeeieieeeeeeerererererererrrrrr———————————. 6
Table 2 BOttom ASH PONA DAtaA .........ccevviiiiiiiiiiiiiieiiiiieieieieieieveieaaeeisarsssereasrrararerrrrarrararaaraa————.. 8
Table 3 Hydrologic and Hydraulic Modeling RESUILS ...........ceeviiiiiiiiiiiiiiieeieee e 10

LIST OF FIGURES

Figure 1 Cumberland FOSSIl PIANT..........ooo e 1
Figure 2 HydrauliC STIUCTUIES .........ueiiiie et et e e e e e s et bbe e e e e e e e e e e eeannreees 3
Figure 3 HEC-HMS Model SCheMATIC..........cooiiiiiiiiiii e 9



INITIAL INFLOW DESIGN FLOOD CONTROL SYSTEM PLAN

LIST OF APPENDICES

Appendix A Hydrologic Overview Map

Appendix B Watershed Map

Appendix C Curve Number Map and Computations
Appendix D Lag Time Computations

Appendix E Reference Drawings

Appendix F Rating Curves

Appendix G Precipitation Data

Appendix H Stage-Storage Data



INITIAL INFLOW DESIGN FLOOD CONTROL SYSTEM PLAN

Background
October 6, 2016

On April 17, 2015, the Hazardous and Solid Waste Management System; Disposal of Coal
Combustion Residuals from Electric Utilities [RIN-2050-AE81; FRL-9149-4] (EPA Final CCR Rule) was
published in the Federal Register. Stantec Consulting Services, Inc. (Stantec) was contracted by
the Tennessee Valley Authority (TVA) to analyze the inflow design flood for Cumberland Fossil
Plant’s (CUF) Bottom Ash Pond CCR surface impoundment (SI) and evaluate compliance with
section §257.82 of the EPA Final CCR Rule.

CUF is a coal-fired, electric generating plant located in Stewart County, Tennessee. CUF is
approximately 60 miles northwest from Nashville. The plant is located on the southern bank of
the Cumberland River at Cumberland River Mile 103. Wells Creek flows around the southwest
perimeter of CUF. A map showing the location of CUF in relation to the surrounding hydrologic
features is included as Appendix A. CUF has two SI’s, the Bottom Ash Pond and Stiling Pond
(including Retention Pond). CUF also has two CCR Landfills, the Gypsum Storage Area and Dry
Ash Stack. A separate inflow design flood control plan has been prepared for the Stiling Pond
(including Retention Pond). In addition, a run-on and run-off control system plan has been
prepared for the Gypsum Storage Area and Dry Ash Stack. This inflow design flood control plan
addresses the Bottom Ash Pond SI, which is an Existing CCR S| as defined by the EPA Final CCR
Rule and consists of the approximate boundary area denoted in Figure 1.

Figure 1 Cumberland Fossil Plant
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Existing Conditions
October 6, 2016

The Bottom Ash Pond is approximately 5.3 acres and located west of CUF’s electric generating
facility. CUF utilizes coal to generate electricity. Bottom ash, fly ash, and gypsum are coal
combustion residuals. The non-marketed fly ash is conditioned and transported by truck to the
Dry Ash Stack where it is spread and compacted. Bottom ash is sluiced to the Bottom Ash Pond,
reclaimed and then spread and compacted on the Dry Ash Stack. Gypsum slurry is processed
and dewatered either at the nearby plant or within two lined settling channels located on the
top of the Gypsum Storage Area. Effluent from the lined settling channels is conveyed to the
Bottom Ash Pond. Effluent from the Bottom Ash Pond is conveyed to the Stilling Pond.

In general, the Bottom Ash Pond surface consists of the following. The interior dike surface areas
are typically compacted ash. Roads located on the crest of the Bottom Ash Pond are surfaced
with gravel. The remaining Bottom Ash Pond area is surfaced with ponding water.

The Bottom Ash Pond conveys run-off from the top area of the Gypsum Storage Area through
four, 42-inch diameter gravity pipes and is the discharge location for plant sluiced bottom ash
and effluent from the lined settling channels. The Bottom Ash Pond is comprised of two
interconnected detention basins (referred to as Settling Basin 1 and Settling Basin 2) and a
gravel-lined ditch (Ditch SB) that conveys the flows from the Bottom Ash Pond and discharges
into a perimeter gravel-lined ditch (North Ditch). A culvert with four, 30-inch diameter pipes
connects Settling Basins 1 and 2. A culvert with two, 24-inch diameter pipes connects Settling
Basin 2 and Ditch SB. A culvert with two, 54-inch diameter pipes connects the Ditch SB to the
North Ditch. The Bottom Ash Pond is graded so run-off flows to the northwest. Run-off from storm
events that overtop the Settling Basin 1 and the Settling Basin 2 is maintained within the Bottom
Ash Pond by the Bottom Ash Pond perimeter dike. The dike also slopes to the southwest and
does not have a constant elevation. The dike allows for run-off to sheet flow from the upstream
Settling Basinl to the downstream Settling Basin 2 and into Ditch SB before flowing into the North
Ditch. The North Ditch flows to the Stiling Pond. Figure 2 shows the location of the hydraulic
structures in the Bottom Ash Pond (approximate boundary delineated in red).
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Existing Conditions
October 6, 2016

Figure 2 Hydraulic Structures



INITIAL INFLOW DESIGN FLOOD CONTROL SYSTEM PLAN

Methods / Design Criteria
October 6, 2016

This Inflow Design Flood Control System Plan has been developed to document how the inflow
design flood control system has been designed and constructed to meet the requirements of
§257.82. The Bottom Ash Pond was classified as a low hazard structure based on the draft report
from Stantec to TVA dated September 30, 2016. This plan has been developed based on that
classification and the following EPA Final CCR Rule criteria apply:

1. The inflow design flood control system must adequately manage flow into the CCR unit
during and following the peak discharge of the inflow design flood. (Ref. §257.82(a)(1)),

2. The inflow design flood control system must collect and control flow from the CCR unit
during and following the peak discharge of the inflow design flood. (Ref. §257.82(a)(2)),

3. The inflow design flood for a low hazard potential CCR surface impoundment is the 100-
year flood. (Ref. §257.82(a)(3)(iii)),

4. Discharge from the CCR Unit must be handled in accordance with the surface water
requirements under §257.3-3.

5. The owner or operator must prepare an initial inflow design flood control system plan for
its existing surface impoundments by October 17, 2016. (Ref. §257.82(c)(3)(i)),

6. The plan must be revised every 5 years, and amendments must be made whenever
there is a change in condition(s) that would substantially affect the written plan in effect.
(Ref. 8257.82)(c)(4) & (2)),

7. This plan will be considered complete upon its placement in the facility’s operating
record. (Ref. §257.82(c)(1)),

8. The owner or operator must obtain a certification from a qualified professional engineer
stating that the initial and periodic inflow design flood control system plans meet the
requirements of §257.82.

Hydrological calculations were performed based on Soil Conservation Service Technical Release
55 (TR-55) methods in U.S. Army Corps of Engineers’ Hydrologic Engineering Center-Hydrological
Modeling System (HEC-HMS) software to analyze the performance of the impoundments for the
100-year storm. EPA’s Final CCR Rule does not specify the storm duration for the inflow design
flood; therefore, a 24-hour storm duration was used.

The following sections describe the hydrologic parameter inputs to the HEC-HMS model,
including curve number and lag times, in addition to the channel and detention basin
hydraulics.

3.1 MODELING ASSUMPTIONS

1. The model represents existing conditions as of January, 2016, plus new conditions
created by the “Siphon Improvement Project” that was completed in March, 2016.
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Methods / Design Criteria
October 6, 2016

2. The aerial imagery (dated September, 2013) shows four interconnected detention basins,
however the more recent topographic survey (dated October, 2014) shows two basins
and a ditch within the Bottom Ash Pond. The topographic data was used for the
modeling and the two basins and ditch were included as storage elements within the
model.

3. Because the Bottom Ash Pond consists of a series of interconnected detention basins
that discharge to the North Ditch, 100-year water surface elevations needed to be
determined for the downstream detention basins and the North Ditch in order to
account for tailwater conditions. Therefore, an initial 100-year, 24 hour hydrologic
analysis was performed to estimate the peak 100-year water surface elevations within
each basin, without assuming any tailwater effects. The peak water surface elevations
from this model were then used as the tailwater elevations when computing rating
curves for each detention basin.

4. The outlet from the Gypsum Storage Area’s 42-inch gravity pipes was assumed to be
flowing freely.

5. The Bottom Ash Pond receives a constant plant process flow of 21.7 million gallons per
day. The flow was obtained from the Cumberland Fossil Plant Wastewater Flow
Schematic, NPDES Permit NO. TN0O005789 dated January, 2011.

6. A constant 200 cubic feet per second is discharged from the upstream end of the North
Ditch to the confluence of the Bottom Ash Pond ditch and North Ditch. Itis assumed that
maximum discharge from the upstream end of the North Ditch is 200 cubic feet per
second due to the culvert flow restriction. Additional flow in excess of 200 cubic feet per
second to the North Ditch upstream is assumed to discharge into the adjacent Coal Yard
Pond.

7. Pipes are assumed to be flowing freely and not clogged or leaking.

8. Bottom ash land use cover within the Bottom Ash Pond was treated as water and used a
CN of 99.

9. Ditch SB was modeled as a basin, and the storage capacity upstream from culverts was
considered in the analyses.

3.2 HYDROLOGY INPUTS

Subwatersheds were delineated in AutoCAD 2015. The watershed delineations were based on
topographic data provided by TVA dated October, 2014. The estimated watershed parameters
are summarized in Table 1. A figure showing the watershed delineations is included in
Appendix B.
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Methods / Design Criteria
October 6, 2016

Table 1 Watershed Parameters

Drainage Composite Estimated Lag
Area Curve Time
Watershed (acers) Number (minutes)
GSA3 96.4 91 50.0
GSA15 6.5 99 9.7
GSA16 1.3 87 5.9

3.2.1.1 Curve Number (CN)

The land use cover on the Bottom Ash Pond and contributing watersheds outside the Bottom
Ash Pond CCR Unit limits includes water, bottom ash, gypsum, grass, pavement and gravel.

The Bottom Ash Pond ponding water surface used a CN of 99. Bottom ash land use cover within
the Bottom Ash Pond was treated as water and used CN of 99.

The Cover Type area within the Gypsum Storage Area for gypsum was judged to be best-
represented by “Fallow: Bare soil” per NRCS TR-55, Table 2-2b. Based on the soil conductivity
from the “Report of Geotechnical Exploration, Dry Fly Ash Stack and Gypsum Disposal Complex
Cumberland Fossil Plant” (Geotechnical Report) developed by Stantec and dated June, 2010,
the gypsum land use was classified as HSG C and a CN of 91. The Cover Type for dense grass
was judged to be best-represented by “Open Space” per NRCS Table 2-2a, classified as HSG C
and used a CN of 74.

The Bottom Ash Pond also contained areas surfaced with gravel and pavement. The gravel
surface areas were assumed to be compacted and used a CN 91 per NRCS Table 2-2a. Areas
with pavement used a CN of 98 per NRCS Table 2-2a.

A summary of curve number calculations and a map showing the curve numbers for each sub-
area is included in Appendix C.

3.2.1.2 LagTime

The time of concentration for each subwatershed was calculated using the NRCS segmental
approach described in TR-55. The longest hydraulic flow path in each subwatershed was
delineated using topographic data and aerial imagery data (dated October 2014 and
September 2013, respectively). The flowpaths were subdivided into sheet, shallow-concentrated
and open-channel flow components. The following methods were used to calculate flow
velocities (time of concentration was then found by dividing flow length by velocity) for each
flow component:
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Methods / Design Criteria
October 6, 2016

e Sheet Flow: Sheet flow velocity was computed based on methodology presented in TR-
55. This equation calculates time of concentration based on Manning's roughness
coefficient for sheet flow, flow length (up to a maximum distance of 100 feet) slope, and
the 2-year, 24-hour rainfall depth.

¢ Shallow Concentrated Flow: Shallow concentrated flow velocity was calculated based
on methodology presented in TR-55. This equation calculates average velocity based on
the slope and surface of the watercourse.

e Open Channel Flow: Open channel flow velocities were calculated by an iterative
process. An initial velocity was assumed and compared to the predicted velocities
calculated by HEC-HMS. Successive iterations were calculated until velocities
converged.

Lag time calculations are included in Appendix D.
3.2.1.3 Reach Routing

Reach routings of subwatersheds through the ditches were analyzed using the Muskingum-
Cunge reach routing method.

Flow from the Bottom Ash Pond is conveyed to the North Ditch and eventually to the Stilling
Pond. As described in Section 2 and 3.1, the Bottom Ash Pond manages flow through
interconnecting detention basins (Settling Basin 1 and Settling Basin 2) and a ditch (Ditch SB).
Run-off is conveyed from the upstream, Settling Basin 1 to Settling Basin 2 before flowing into the
downstream Ditch SB.

The Bottom Ash Pond dike overtopping elevation varies since the Bottom Ash Pond dike slopes
downward and in the northwest direction. The Settling Basin 1 overtopping elevation is 402-feet
and the lowest adjacent dike elevation is approximately 404-feet. Settling Basin 2 overtopping
elevation is 400-feet and the lowest adjacent dike elevation is approximately 403-feet. Ditch SB
overtops at an elevation of 399-feet which is also the lowest point in the Bottom Ash Pond.

Elevations and storage capacities of the Settling Basin 1, Settling Basin 2 and Ditch SB are
obtained from the existing topographic data (dated October, 2014) provided by TVA.

Bottom Ash Pond data is summarized in Table 2.
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Methods / Design Criteria
October 6, 2016

Table 2 Bottom Ash Pond Data

Storage | Downstream Basin Dike
Capacity | CulvertPipe | Overtopping | crest Top Overtopping
Drainage (acre- Size Elevation Length | Width Elevation
Structure feet) (inches) (feet) (feet) (feet) (feet)
Settling Basin 1 1.22 30 (4) 402.0 50 35 404.0
Settling Basin 2 5.29 24 (2) 400.0 40 20 403.0
Ditch SB 0.87 54 (2) 399.0 40 56 399.0

*Crest lengths and top widths were conservatively measured to allow for higher water elevations. Minimum dike
elevations are approximations based on existing topographic data.

The rainfall depth for the 100-year, 24-hour storm is 7.83 inches based on NOAA Atlas 14 at CUF.
“Early”, “Middle” and “Late” Peak” hyetographs were obtained from HydroCAD for a 24-hour
storm duration assuming an SCS Type Il shape. The modeled distributions are included in
Appendix G.

Areas computed at 1-foot increments for the Settling Basin 1, Settling Basin 2 and Ditch SB using
AutoCAD Civil3D are included as Appendix H. A surface was created to represent the bottom
of the impoundments using existing topographic data (dated October, 2014) provided by TVA.

Rating curves for the culvert pipes at the downstream end of Settling Basin 1, Settling Basin 2 and
Ditch SB were computed using the HY-8 Culvert Hydraulic Analysis Program developed by the US
Department of Transportation Federal Highway Administration (FHWA).

A flow schematic (dated January 2011 and provided by TVA), shows the average daily process
flows into the Stilling Pond is approximately 21.7 million gallons per day and was applied to the
system watershed at the Bottom Ash Pond.

The starting water surface/tailwater elevations for the Bottom Ash Pond drainage structures were
based on peak water surface elevations during an initial 100-year, 24-hour storm event
hydrology analysis. Tailwater elevations were set at the initial analysis peak high water
elevations.
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Methods / Design Criteria
October 6, 2016

3.3 HYDROLOGIC AND HYDRAULIC MODELING

Hydrologic and hydraulic modeling was performed using HEC-HMS 4.0 based on the model
inputs summarized in Section 3.2. A model schematic is included in Figure 3. This schematic
shows that the Bottom Ash Pond (Settling Basin 1, Settling Basin 2 and Ditch SB) receives flow
from Gypsum Storage Area (GSA-3) and discharges into the North Ditch before discharging into
the Stiling Pond.

gJstiling Pond

| Morth_Ditch

L_#GSA-WE

Ditch S8

l—+-JNnr1h Ditch Upstream

el Settling Basin2

| Settling Basini

&[GsA-3_Storage

B 5o

Figure 3 HEC-HMS Model Schematic



INITIAL INFLOW DESIGN FLOOD CONTROL SYSTEM PLAN

Calculation Results
October 6, 2016

The hydrologic modeling results were used to determine the performance of the Bottom Ash
Pond for the 100-year, 24-hour storm for the three precipitation events described in Section 3.2.3.

4.1

CAPACITY AND FREEBOARD RESULTS

The peak pool elevation, inflow and outflow for the Bottom Ash Pond’s drainage structures and
dike overtopping elevations are summarized in Table 3. The results showed that the Bottom Ash

Pond can safely pass the flow from the 100-year 24-hour storm without overtopping.

Table 3 Hydrologic and Hydraulic Modeling Results

Peak Peak Peak _
Water Inflow | Outflow Dike
Surface (cubic (cubic | Overtopping
Elevation | feet per | feet per Elevation Freeboard
Scenario Storm (feet) second) | second) (feet) (feet)
SCS Type |l .
1 “gary | Setting 402.2 1202 | 1201 404.0 18
a Basin 1
Peak
Settling 400.7 1584 | 1515 403.0 23
Basin 2
Ditch SB 395.2 151.5 151.5 399.0 3.8
SCS Type |l .
2 “Middle | Setting 402.1 102.1 96.5 404.0 1.9
v Basin 1
Peak
Settling 400.7 1754 | 1444 403.0 23
Basin 2
Ditch SB 395.1 144 .4 140.6 399.0 3.9
SCS Type |l .
3 “Late Settling 403.0 2775 | 2770 404.0 1
v Basin 1
Peak
Settling 4015 3148 | 3125 403.0 15
Basin 2
Ditch SB 397.7 312.5 311.8 399.0 1.3

10
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Conclusions
October 6, 2016

The calculations included in this report demonstrate that the inflow design flood control system
adequately manages flow into and from the CCR Unit during and following the peak discharge
of the inflow design flood (100-year flood). In addition the CCR Unit discharges through a NPDES
permitted outfall, and is therefore handled in accordance with the surface water requirements
under 8257.3-3. Therefore the Bottom Ash Pond meets the requirements of Section §257.82 of
the EPA Final CCR Rule and can safely pass the 100-year, 24-hour storm without overtopping.

11
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175555021

1755555021
Prepared by MAM on 2015-12-22
Technical Review by JJR on 2015-12-22
Independent Review by MMM on 2015-12-22

Project Location

815 Cumberland City Rd
Cumberland City,
Stewart County, Tennessee

1:21,345 (At original document size of 11x17)

Legend
- Bottom Ash Pond (Approximate CCR Limits)

Stilling Pond (including Retention Pond)

-’l Flow Arrow

Notes

1. Coordinate System: NAD 1927 StatePlane Tennessee FIPS 4100
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WATERSHED MAP



Revised: 2016-09-20 B
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GYPSUM STORAGE AREA
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RiVer
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728345

T
1509183

T
1512464

T
1515745

Figure No.
2

Title

WATERSHED MAP
CUF - BOTTOM ASH POND

Client/Project
Tennessee Valley Authority
Inflow Design Flood Control System Plan
175555021
Project Location 1755555021
Prepared by MAM on 2015-12-22

Technical Review by JJR on 2015-12-22
Independent Review by MMM on 2015-12-22

815 Cumberland City Rd
Cumberland City,
Stewart County, Tennessee

0 600 1,200
Feet

1:7,200 (At original document size of 11x17)

Legend
- Watershed (Within Approximate CCR Unit Limits)

:] Watershed (Outside Approximate CCR Unit Limits)
D Approximate CCR Unit Limits

Notes

1. Coordinate System: NAD 1927 StatePlane Tennessee FIPS 4100
2. Topographic Survey Data dated October 27, 2014
3. Aerial Imagery dated September 2013
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for verifying the accuracy and completeness of the data. The recipient releases Stantec, its officers, employees, consultants and agents, from any and all claims arising in any way from the content or provision of the data.

T
1515745

Figure No.
3

Title

CURVE NUMBER MAP
CUF - BOTTOM ASH POND

Client/Project
Tennessee Valley Authority
Inflow Design Flood Control System Plan
175555021

Project Location

815 Cumberland City Rd
Cumberland City,
Stewart County, Tennessee

1755555021
Prepared by MAM on 2015-12-22
Technical Review by JJR on 2015-12-22
Independent Review by MMM on 2015-12-22

1:7,200 (At original document size of 11x17)

Legend

D Approximate CCR Unit Limits
CN Boundaries

I water CN=99

[ | GypsumCN=91

|| cravelcN=01

- Pavement CN=98

[ Grass cN=74

Notes

1. Coordinate System: NAD 1927 StatePlane Tennessee FIPS 4100
2. Topographic Survey Data dated October 27, 2014

3. Aerial Imagery dated September 2013

4. Coal Yard CN=91 and no CN for Fossil Plant - See Report Sec. 3.1
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Sub basin
GSA3
GSA15
GSA16

CN (2)

91
99
87

Gypsum
(sN(1)
4,186,602

Curve Numbers - H&H
CCR Rule - Cumberland Fossil Plant

Bottom Ash/Fly
Ash
(sN(1)

12/15/2015
TBD (old
riprap Gravel
(sh(1) (sh(1)
11,170
39,975

Pavement

(sf)(1)

Notes:

1 Areas retrieved from surface developed from TVA survey and aerial photos

2 Below are CN used in calculating weighed CN:

Gypsum
Bottom Ash/Fly Ash

TBD (old riprap
Gravel

Pavement

Grass

(sf)(1)

11,027

91
91

91

98

TBD
(sf)(1)

Grass 74
TBD 0
Water 99
Capped Type 1
(Poor Veg) 89
Capped Type 2
(Fair Veg) 84
Capped Type
Water 1 (Poor Veg)
(sf)(1) (sH(1)
281,425

4,270

Capped Type
2 (Fair Veg) Overall Area
(sN(1) (sN(1)
4,197,772
281,425

55,273



APPENDIX D
LAG TIME COMPUTATIONS



Lag Time

CUF Bottom Ash Pond IDF Control System Plan

Drainage
Area (miles Estimated Lag
Watershed squared) Time (min)
GSA3 0.1506 50.0
GSA15 0.0101 9.7
GSA16 0.0020 5.9
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/) - NOTES:
I \ 1. THESE DRAWINGS WERE PREPARED BY STANTEC CONSULTING SERVICES INC. (STANTEC) USING
SURVEY INFORMATION—AERIAL AND GROUND SURVEYS PROVIDED BY TVA FROM APRIL AND
— = — La, = { wtmpoenl JUNE 2011, JULY 2012, MARCH 2013 AND OCTOBER 2014,
¢ N 2 2, EXISTING 18" DIAMETER SIPHON PIPES TO REMAIN. INLET AND OUTLET OF SIPHONS SHALL A
b . : BE MOVED TO THE NORTHWEST TO ALLOW FOR CONSTRUCTION OF THE NEW INLET AND OUTLET
HEADWALLS, AS NEEDED.
- A |
. ' I . SURVEY CONTROL NOTE:
A GLOBAL POSITIONING SYSTEM (GPS) BASE STATION HAS BEEN ESTABLISHED AND TRANSFORMATION
PARAMETERS DETERMINED BY TvA USING SELECTED SURVEY CONTROL MONUMENTS. CONTACT WITH TVA
SURVEYING DEPARTMENT (423)751-8416 OR (423)751—2571 SHALL BE MADE BEFORE ANY SURVEY OR —
CONSTRUCTION WORK 1S COMMENCED. BASE STATION FREQUENCIES AND TRANSFORMATION
PARAMETERS WILL BE PROVIDED TO THE CONTRACTOR FOR USE IN CONSTRUCTION ACTIVITIES AT THE
SITE. PREVIOUSLY USED OR ESTABLISHED CONTROL POINTS AND MONUMENTS SHALL NOT BE USED BY
THE CONTRACTOR WITHOUT PRIOR APPROVAL BY TVA SURVEYING DEPARTMENT.
TABLE OF PROJECT BASELINE COORDINATES
STATION BASELINE NORTHING | EASTING
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FA, SYSTEM AND ELECTRICAL SERVICE. 30+00.00 BEGIN BASELINE 3 731.087.87 | 1.511.583.98
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84" DIA PRECAST MANHOLE
STA. 11+66 73, 105 21

84" DIA. PRECAST MANHOLE 1
STA. 11+66 73, 95 38' LEFT

2

DIA. PRECAST MANHOLE 3
11+66 73, 11504 LEFT

MANHOLE 4 |

11+66.73, 124.88' LEFT

7
Oxs
24
PROJEGT BASELINE 1 /
(SEE SHEET
/
/
/
INSTALL 20 LF
CONCRETE CAP, 35
/

8 0z

INLET HEADWALLS.

~
~

AS NEEDED FOR CONSTRUC}ION

PIPES

BOTTOM ASH POND TO BE GRADED

/B

NEEDED TO PROMOTE DRAINAGE.

J}NSTALL FOUR (4) 42 PRECAST OUTLET HEADWALLS
S

A. 10+25.36, OFFSETS H1 97.38' LEFT, H2 105.88
H3 114.38' LEFT, H4 122 88' LEFT

/

N

DIA DR17
(138 LF EACH)

10

NOTE:
THESE DRAWINGS WERE PREPARED BY STANTEC CONSULTING SERVICES INC. (STANTEC) USING SURVEY
INFORMATION—AERTAL AND GROUND SURVEYS PROVIDED BY TVA FROM APRIL AND JUNE 2011, JULY 2012,
MARCH 2013 AND OCTOBER 2014

SURVEY CONTROL NOTE; A

I 12

A GLOBAL POSITIONING SYSTEM (GPS) BASE STATION HAS BEEN ESTABLISHED AND TRANSFORMATION
PARAMETERS DETERMINED BY TVA USING SELECTED SURVEY CONTROL MONUMENTS, CONTACT WITH TvA
SURVEYING DEPARTMENT (423)751-8416 OR (423)751-2571 SHALL BE MADE BEFORE ANY SURVEY OR
CONSTRUCTION WORK IS COMMENCED. BASE STATION FREQUENCIES AND TRANSFORMATION
PARAMETERS WILL BE PROVIDED TO THE CONTRACTOR FOR USE IN CONSTRUCTION ACTIVITIES AT THE

SITE.

PREVIOUSLY USED OR ESTABLISHED CONTROL POINTS AND MONUMENTS SHALL NOT BE USED BY

THE CONTRACTOR WITHOUT PRIOR APPROVAL BY TVA SURVEYING DEPARTMENT
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807, GEOTEXTILE FAHRICS /

INSTALL DUAL 55 RCP PRECAST HEADWALL—
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PROJECT BASELINE 3-/

(SEE SHEET 10W550-03)

CONTRACTOR TO DEMOLISH WEIR BY SAW CUTTING/JACK HAMMERING
CONCRETE TO MEET EXISTING CHANNEL GRADE. TVA WILL REMOVE
EXISTING pH MONITORING SYSTEM AND ELECTRICAL SERVICE. PLACE 18"
QOF CLASS B RIPRAP EROSION PROTECTION OVER CONCRETE TYING INTO
EXTSTING CHANNEL RIPRAP ON ALL SIDES,

20x8 N\
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PROTECTION UNDERLAIN BY
8 0Z. GEOTEXTILE FABRIC

"INSTALL TWO (2) 54" DIA. RCP\
172 LF.TOTAL
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15 0 20
- — —

80 FEET

GRAPHIC SCALE: 1" = 30’
CONTOUR INTERVAL = 2 FOCT

SURVEY CONTROL _NOTE:

A GLOBAL POSITIONING SYSTEM (GPS) BASE STATION HAS BEEN ESTABLISHED AND TRANSFORMATION
PARAMETERS DETERMINED BY TVA USING SELECTED SURVEY CONTROL MONUMENTS. CONTACT WITH
TVA SURVEYING DEPARTMENT (423)751-8416 OR (423)751—2571 SHALL BE MADE BEFORE ANY SURVEY
OR CONSTRUCTION WORK IS COMMENCED. BASE STATION FREQUENCIES AND TRANSFORMATION A
PARAMETERS WILL BE PROVIDED TO THE CONTRACTOR FOR USE IN CONSTRUCTION ACTIVITIES AT
THE SITE. PREVIOUSLY USED OR ESTABLISHED CONTROL POINTS AND MONUMENTS SHALL NOT BE
USED BY THE CONTRACTOR WITHOUT PRIOR APPROVAL BY TVA SURVEYING DEPARTMENT.

NOTE:

1. THESE DRAWINGS WERE PREPARED BY STANTEC CONSULTING SERVICES INC. (STANTEC) USING
SURVEY INFORMATION—AERIAL AND GROUND SURVEYS PROVIDED BY T¥A FROM APRIL AND
JUNE 2011, JULY 2012, MARCH 2013 AND OCTOBER 2014,

2. MINOR REGRADING OF CHANNEL INLET AND OUTLET WILL BE REQUIRED TO CLEAR
SEDIMENTATION,

3. THE CONTRACTOR SHALL BE RESPONSIBLE FOR DISASSEMBLING THE EXISTING WEIR AND
INSTALLING THE FINGER DIKES AND STEEL PLATFORM UPSTREAM. TVA WILL BE RESPONSIBLE
FOR DISASSEMBLING pH MONITORING SYSTEM AND INSTALLING THE SYSTEM UPSTREAM. TVA B
WILL BE RESPONSIBLE FOR REMOVING THE ELECTRICAL SERVICE TQ THE EXISTING SYSTEM
AND INSTALLING ELECTRICAL SERVICE AT THE NEW LOCATION. PRIOR TO DISASSEMBLY, THE
CONTRACTOR SHALL COORDINATE WITH TvA PERSONNEL RESPONSIBLE FOR THE DISASSEMBLY
AND INSTALLATION OF THE NEW ELECTRICAL SERVICE AND pH MONITORING SYSTEM.

4. FINGER DIKE AND PERMANENT ROCK CHECK DAM HEIGHT MAY VARY IN FIELD DUE TO SITE
CONDITIONS AT THE TIME OF CONSTRUCTION.
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42" DR17 HDPE
PIPE (TYP)

. VARIES (5'-0" MIN.)
12" MIN

COMPACT SUBGRADE PRIOR
TO STONE PLACEMENT.

EROSION CONTROL BLANKET

42" DR17 HDPE
PIPE
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NOTE;
CONCRETE CAP SHALL BE TDOT CLASS A,
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STONE ACCESS ROAD
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3. CUT-QUTS FOR PIPE PENETRATIONS
AS SHOWN ON SHEET 10W550-06
SHALL BE CORED OR FORMED IN
ORDER TO OBTAIN A SMOOTH EDGED
HOLE
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APPENDIX F
RATING CURVES



Gypsum Basin (GSA-3)

Headwater Elevation | Total Discharge
(ft) (cfs)
407.45 0
408.53 30
409.01 60
409.42 90
409.79 120
410.12 150
410.42 180
410.72 210
411.03 240
411.36 270
411.48 280
Settling Basin 1
Headwater Elevation | Total Discharge
(ft) (cfs)
396.2 0
401.5 0
401.69 50
402.14 100
402.43 150
402.66 200
402.87 250
403.06 300
403.23 350
403.4 400
403.56 450
403.7 500
Settling Basin 2
Headwater Elevation | Total Discharge
(ft) (cfs)
393.93 0
396.21 32
398.61 64
400.3 96
400.58 128
400.79 160
400.98 192
401.15 224
401.3 256
401.37 270
401.58 320




Ditch SB

Headwater Elevation | Total Discharge

(ft) (cfs)
391.5 0
391.57 0
393.18 35
393.91 70
394.54 105
395.07 140
395.56 175
396.04 210
396.55 245
397.12 280
397.48 300
398.48 350

North Ditch

Headwater Elevation | Total Discharge

(ft) (cfs)
383.21 0
385.07 55
385.89 110
386.6 165
387.22 220
387.76 275
388.27 330
388.75 385
389.25 440
389.34 450

390.34 550
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PRECIPITATION DATA



12/5/2015

NOAA Atlas 14, Volume 2, Version 3
Location name: Cumberland City, Tennessee, US*
Latitude: 36.3843°, Longitude: -87.6554°

Precipitation Frequency Data Server

Elevation: 386 ft*

* source: Google Maps

POINT PRECIPITATION FREQUENCY ESTIMATES

G.M. Bonnin, D. Martin, B. Lin, T. Parzybok, M.Yekta, and D. Riley

NOAA, National Weather Service, Silver Spring, Maryland

PF_tabular | PE_graphical | Maps_&_aerials

PF tabular
| PDS-based point precipitation frequency estimates with 90% confidence intervals (in inches)1
. | Average recurrence interval (years) |
Duration
[ 1+ [ 2 || 5 [ 10 || 25 || s | 100 | =200 | 500 | 1000 ]|
5-mi 0.393 0.462 0.532 0.588 0.657 0.709 0.761 0.810 0.873 0.923
-min (0.361-0.431)|/(0.424-0.507)|((0.488-0.583)|((0.538-0.642)|/(0.598-0.718)|((0.644-0.775)||(0.686-0.832)||(0.727-0.887)|((0.776-0.959)||(0.812-1.01)
10-mi 0.629 0.739 0.852 0.940 1.05 1.13 1.21 1.28 1.38 145
-min (0.577-0.689)|/(0.679-0.811)|((0.781-0.933)|| (0.861-1.03) || (0.954-1.14) || (1.02-1.23) || (1.09-1.32) || (1.15-1.41) || (1.23-1.52) || (1.28-1.60)
15-mi 0.786 0.929 1.08 1.19 1.33 143 1.53 1.62 1.74 1.82
-min (0.721-0.861)|| (0.853-1.02) || (0.988-1.18) || (1.09-1.30) || (1.21-1.45) || (1.30-1.56) || (1.38-1.67) || (1.45-1.77) || (1.54-1.91) || (1.60-2.01)
30-mi 1.08 1.28 1.53 1.72 1.97 215 2.34 2.52 2.77 2.95
-min (0.988-1.18) || (1.18-1.41) || (1.40-1.68) || (1.58-1.88) || (1.79-2.15) || (1.96-2.35) || (2.11-2.56) || (2.26-2.76) || (2.46-3.04) || (2.60-3.25)
60-mi 1.34 1.61 1.96 2.24 2.62 292 3.22 3.54 3.97 4.31
-min (1.23-1.47) || (1.48-1.77) || (1.80-2.15) || (2.06-2.45) || (2.38-2.86) || (2.65-3.19) || (2.91-3.53) || (3.17-3.87) || (3.53-4.36) || (3.79-4.74)
2h 1.56 1.87 2.28 2.61 3.07 3.44 3.83 4.23 4.79 5.23
-hr (1.43-1.71) || (1.71-2.04) || (2.08-2.48) || (2.39-2.85) || (2.79-3.34) || (3.11-3.75) || (3.44-4.17) || (3.78-4.62) || (4.22-5.24) || (4.58-5.75)
3-h 1.70 2.03 247 2.84 3.35 3.76 4.19 4.65 5.29 5.80
-nr (1.56-1.85) || (1.87-2.21) || (2.27-2.69) || (2.60-3.09) || (3.05-3.63) || (3.42-4.09) || (3.78-4.56) || (4.17-5.07) || (4.68-5.78) || (5.08-6.36)
6-h 2.09 2.49 3.04 3.50 414 4.68 5.25 5.85 6.71 7.40
-r (1.92-2.28) || (2.29-2.72) || (2.79-3.32) || (3.20-3.81) || (3.77-4.51) || (4.23-5.09) || (4.71-5.72) || (5.21-6.39) || (5.89-7.34) || (6.43-8.13)
12-h 2.54 3.04 3.72 4.28 5.08 5.74 6.44 718 8.24 9.10
-nhr (2.33-2.80) || (2.78-3.34) || (3.40-4.09) || (3.90-4.70) || (4.60-5.57) || (5.17-6.29) || (5.74-7.06) || (6.36-7.89) || (7.19-9.07) || (7.87-10.1)
24-h 3.09 3.69 453 5.22 6.20 6.99 7.83 8.71 9.95 11.0
-nr (2.88-3.33) || (3.44-3.98) || (4.22-4.89) || (4.85-5.63) || (5.73-6.66) || (6.44-7.52) || (7.17-8.42) || (7.92-9.38) || (8.96-10.7) || (9.79-11.8)
2 3.68 4.40 5.41 6.24 7.42 8.38 9.39 10.5 12.0 13.2
-day (3.44-3.96) || (4.12-4.74) || (5.06-5.83) || (5.83-6.71) || (6.89-7.96) || (7.75-8.99) || (8.63-10.1) || (9.55-11.3) || (10.8-12.9) || (11.8-14.3)
3. 3.91 4.67 5.74 6.60 7.81 8.80 9.84 10.9 12.4 13.7
-day (3.65-4.20) || (4.37-5.03) || (5.36-6.17) || (6.16-7.09) || (7.26-8.39) || (8.14-9.45) |[ (9.04-10.6) || (9.98-11.8) || (11.3-13.4) || (12.2-14.8)
4-d 414 4.95 6.06 6.96 8.21 9.23 10.3 1.4 12.9 141
-day (3.87-4.45) || (4.63-5.32) || (5.67-6.52) || (6.50-7.47) || (7.63-8.81) || (8.54-9.91) || (9.46-11.1) || (10.4-12.3) || (11.7-13.9) || (12.7-15.3)
7-d 491 5.87 7.20 8.29 9.84 111 12.5 13.9 15.9 17.6
-day (4.57-5.29) || (5.47-6.32) || (6.70-7.76) || (7.69-8.93) || (9.09-10.6) || (10.2-12.0) || (11.4-13.4) || (12.6-15.0) || (14.3-17.2) || (15.7-19.1)
10-d 5.57 6.64 8.07 9.22 10.8 121 134 14.8 16.7 18.2
-day (5.21-5.97) || (6.21-7.13) || (7.55-8.66) || (8.60-9.88) || (10.0-11.6) || (11.2-13.0) || (12.3-14.4) || (13.5-15.9) || (15.1-18.0) || (16.3-19.7)
20-d 7.56 8.97 10.7 11.9 13.7 15.0 16.3 17.6 19.3 20.6
-day (7.13-8.03) || (8.45-9.53) || (10.0-11.3) |[ (11.2-12.7) || (12.8-14.5) || (14.0-15.9) || (15.2-17.3) || (16.3-18.7) || (17.8-20.6) || (18.8-22.0)
30-d 9.20 10.9 12.8 14.2 16.2 17.6 19.1 20.5 224 23.8
-aay (8.68-9.75) || (10.3-11.5) || (12.0-13.5) || (13.4-15.1) || (15.2-17.1) || (16.5-18.7) || (17.8-20.3) || (19.1-21.8) || (20.7-23.9) || (21.9-25.4)
45-d 11.5 13.6 15.8 17.4 19.5 211 22.6 241 26.0 273
-aay (10.9-12.2) || (12.9-14.3) || (14.9-16.6) || (16.5-18.3) || (18.4-20.6) || (19.9-22.2) || (21.3-23.9) || (22.6-25.5) || (24.3-27.5) || (25.4-29.0)
60-d 13.8 16.2 18.7 20.6 228 245 26.1 27.6 294 30.7
-day (13.1-14.6) || (15.4-17.1) || (17.8-19.7) || (19.5-21.7) || (21.6-24.1) || (23.1-25.9) || (24.6-27.6) || (25.9-29.1) || (27.5-31.1) || (28.6-32.5)
1 Precipitation frequency (PF) estimates in this table are based on frequency analysis of partial duration series (PDS).
Numbers in parenthesis are PF estimates at lower and upper bounds of the 90% confidence interval. The probability that precipitation frequency estimates (for
a given duration and average recurrence interval) will be greater than the upper bound (or less than the lower bound) is 5%. Estimates at upper bounds are not
checked against probable maximum precipitation (PMP) estimates and may be higher than currently valid PMP values.
Please refer to NOAA Atlas 14 document for more information.
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PF graphical

http://hdsc.nws.noaa.gov/hdsc/pfds/pfds_printpage.htm|?lat=36.3843&lon=-87.6554&data=depth&units=english&series=pds
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0.039933

0.4 0.00783 0.03132

0.3] 0.372708| 2.789046

0.6

0.008613

0.048546

0.5 0.00783 0.03915

0.4] 0.186354 2.9754

0.7

0.00783

0.056376

0.6 0.008613 0.047763

0.5| 0.14877| 3.12417

0.8

0.008613

0.064989

0.7 0.008613 0.056376

0.6] 0.129978] 3.254148

0.9

0.008613

0.073602

0.8 0.008613 0.064989

0.7] 0.112752 3.3669

0.008613

0.082215

0.9 0.008613 0.073602

0.8] 0.095526] 3.462426

1.1

0.008613

0.090828

1 0.008613 0.082215

0.9] 0.090045| 3.552471

1.2

0.008613

0.099441

1.1 0.008613 0.090828

1] 0.082998( 3.635469

1.3

0.008613

0.108054

1.2 0.008613 0.099441

1.1| 0.076734| 3.712203

14

0.009396

0.11745

1.3 0.008613 0.108054

1.2| 0.075168| 3.787371

1.5

0.008613

0.126063

14 0.008613 0.116667

1.3| 0.067338| 3.854709

1.6

0.009396

0.135459

1.5 0.008613 0.12528

1.4| 0.065772| 3.920481

1.7

0.008613

0.144072

1.6 0.008613 0.133893

1.5 0.06264| 3.983121

1.8

0.009396

0.153468

1.7 0.008613 0.142506

1.6/ 0.060291| 4.043412

1.9

0.009396

0.162864

1.8 0.008613 0.151119

1.7| 0.057942| 4.101354

0.009396

0.17226

1.9 0.008613 0.159732

1.8| 0.05481] 4.156164

2.1

0.009396

0.181656

2 0.008613 0.168345

1.9] 0.053244| 4.209408

2.2

0.009396

0.191052

2.1 0.008613 0.176958

2| 0.051678| 4.261086

2.3

0.010179

0.201231

2.2 0.008613 0.185571

2.1] 0.050112{ 4.311198

2.4

0.009396

0.210627

2.3 0.008613 0.194184

2.2| 0.048546( 4.359744

2.5

0.009396

0.220023

2.4 0.008613 0.202797

2.3] 0.04698( 4.406724

2.6

0.010179

0.230202

2.5 0.008613 0.21141

2.4| 0.045414( 4.452138

2.7

0.009396

0.239598

2.6 0.009396 0.220806

2.5| 0.043848( 4.495986

2.8

0.010179

0.249777

2.7 0.009396 0.230202

2.6| 0.042282| 4.538268

2.9

0.010179

0.259956

2.8 0.009396 0.239598

2.7| 0.042282( 4.58055

0.010179

0.270135

2.9 0.009396 0.248994

2.8| 0.040716| 4.621266

3.1

0.010179

0.280314

3 0.009396 0.25839

2.9] 0.039933( 4.661199

3.2

0.010179

0.290493

3.1 0.009396 0.267786

3| 0.037584| 4.698783

33

0.010179

0.300672

3.2 0.009396 0.277182

3.1| 0.037584| 4.736367

3.4

0.010962

0.311634

33 0.009396 0.286578

3.2| 0.036018| 4.772385

3.5

0.010179

0.321813

3.4 0.009396 0.295974

3.3| 0.036018| 4.808403

3.6

0.010962

0.332775

3.5 0.009396 0.30537

3.4] 0.034452| 4.842855

3.7

0.010962

0.343737

3.6 0.009396 0.314766

3.5( 0.034452( 4.877307

3.8

0.010179

0.353916

3.7 0.009396 0.324162

3.6| 0.032886| 4.910193

3.9

0.010962

0.364878

3.8 0.009396 0.333558

3.7 0.032103( 4.942296

0.010962

0.37584

3.9 0.009396 0.342954

3.8 0.03132] 4.973616

4.1

0.010962

0.386802

4 0.009396 0.35235

3.9( 0.030537| 5.004153

4.2

0.010962

0.397764

4.1 0.009396 0.361746

4( 0.029754( 5.033907

4.3

0.011745

0.409509

4.2 0.009396 0.371142

4.1] 0.029754| 5.063661

4.4

0.011745

0.421254

4.3 0.009396 0.380538

4.2] 0.028971| 5.092632

4.5

0.011745

0.432999

4.4 0.009396 0.389934

4.3] 0.028188| 5.12082

4.6

0.011745

0.444744

4.5 0.009396 0.39933

4.4] 0.028188| 5.149008

4.6 0.009396 0.408726

4.5] 0.027405| 5.176413

4.6| 0.026622| 5.203035




4.7

0.011745

0.456489

4.8

0.011745

0.468234

4.7

0.026622

5.229657

4.9

0.012528

0.480762

4.8

0.026622

5.256279

0.012528

0.49329

4.9

0.025839

5.282118

5.1

0.012528

0.505818

0.025839

5.307957

5.2

0.012528

0.518346

5.1

0.025839

5.333796

5.3

0.013311

0.531657

5.2

0.025056

5.358852

5.4

0.013311

0.544968

5.3

0.025056

5.383908

5.5

0.012528

0.557496

5.4

0.025056

5.408964

5.6

0.014094

0.57159

5.5

0.025056

5.43402

5.7

0.013311

0.584901

5.6

0.025056

5.459076

5.8

0.013311

0.598212

5.7

0.025056

5.484132

5.9

0.014094

0.612306

5.8

0.025056

5.509188

0.014094

0.6264

5.9

0.024273

5.533461

6.1

0.014094

0.640494

0.02349

5.556951

6.2

0.014094

0.654588

6.1

0.02349

5.580441

6.3

0.014877

0.669465

6.2

0.02349

5.603931

6.4

0.014877

0.684342

6.3

0.022707

5.626638

6.5

0.014094

0.698436

6.4

0.022707

5.649345

6.6

0.01566

0.714096

6.5

0.022707

5.672052

6.7

0.014877

0.728973

6.6

0.021924

5.693976

6.8

0.014877

0.74385

6.7

0.021924

5.7159

6.9

0.01566

0.75951

6.8

0.021141

5.737041

0.01566

0.77517

6.9

0.021141

5.758182

7.1

0.01566

0.79083

0.020358

5.77854

7.2

0.01566

0.80649

7.1

0.020358

5.798898

7.3

0.016443

0.822933

7.2

0.020358

5.819256

7.4

0.016443

0.839376

7.3

0.020358

5.839614

7.5

0.016443

0.855819

7.4

0.019575

5.859189

7.6

0.016443

0.872262

7.5

0.018792

5.877981

7.7

0.016443

0.888705

7.6

0.018792

5.896773

7.8

0.016443

0.905148

7.7

0.018792

5.915565

7.9

0.017226

0.922374

7.8

0.018009

5.933574

0.017226

0.9396

7.9

0.018009

5.951583

8.1

0.017226

0.956826

0.018009

5.969592

8.2

0.018792

0.975618

8.1

0.017226

5.986818

8.3

0.018792

0.99441

8.2

0.017226

6.004044

8.4

0.020358

1.014768

8.3

0.017226

6.02127

8.5

0.020358

1.035126

8.4

0.017226

6.038496

8.6

0.021924

1.05705

8.5

0.017226

6.055722

8.7

0.022707

1.079757

8.6

0.017226

6.072948

8.8

0.022707

1.102464

8.7

0.017226

6.090174

8.9

0.02349

1.125954

8.8

0.016443

6.106617

0.025056

1.15101

8.9

0.016443

6.12306

9.1

0.025056

1.176066

0.016443

6.139503

9.2

0.025056

1.201122

9.1

0.016443

6.155946

9.3

0.025056

1.226178

9.2

0.016443

6.172389

9.4

0.025056

1.251234

9.3

0.016443

6.188832

9.5

0.025056

1.27629

9.4

0.016443

6.205275

9.6

0.025839

1.302129

9.5

0.016443

6.221718

9.7

0.026622

1.328751

9.6

0.016443

6.238161

9.8

0.028188

1.356939

9.7

0.016443

6.254604

9.9

0.029754

1.386693

9.8

0.01566

6.270264

10

0.030537

1.41723

9.9

0.01566

6.285924

4.7 0.009396 0.418122
4.8 0.009396 0.427518
4.9 0.009396 0.436914

5 0.009396 0.44631
5.1 0.009396 0.455706
5.2 0.009396 0.465102
5.3 0.009396 0.474498
5.4 0.009396 0.483894
5.5 0.009396 0.49329
5.6 0.010179 0.503469
5.7 0.010179 0.513648
5.8 0.010179 0.523827
5.9 0.010179 0.534006

6 0.010179 0.544185
6.1 0.010179 0.554364
6.2 0.010179 0.564543
6.3 0.010179 0.574722
6.4 0.010179 0.584901
6.5 0.010179 0.59508
6.6 0.010179 0.605259
6.7 0.010179 0.615438
6.8 0.010179 0.625617
6.9 0.010179 0.635796

7 0.010179 0.645975
7.1 0.010179 0.656154
7.2 0.010179 0.666333
7.3 0.010179 0.676512
7.4 0.010179 0.686691
7.5 0.010179 0.69687
7.6 0.010179 0.707049
7.7 0.010179 0.717228
7.8 0.010962 0.72819
7.9 0.010962 0.739152

8 0.010962 0.750114
8.1 0.010962 0.761076
8.2 0.010962 0.772038
8.3 0.010962 0.783
8.4 0.010962 0.793962
8.5 0.010962 0.804924
8.6 0.010962 0.815886
8.7 0.010962 0.826848
8.8 0.010962 0.83781
8.9 0.011745 0.849555

9 0.011745 0.8613
9.1 0.011745 0.873045
9.2 0.011745 0.88479
9.3 0.011745 0.896535
9.4 0.011745 0.90828
9.5 0.011745 0.920025
9.6 0.011745 0.93177
9.7 0.011745 0.943515
9.8 0.011745 0.95526
9.9 0.012528 0.967788
10 0.012528 0.980316

10

0.01566

6.301584




10.1

0.032103

1.449333

10.2

0.034452

1.483785

10.3

0.036018

1.519803

10.1

0.01566

6.317244

10.4

0.037584

1.557387

10.2

0.01566

6.332904

10.5

0.039933

1.59732

10.3

0.01566

6.348564

10.6

0.042282

1.639602

10.4

0.01566

6.364224

10.7

0.045414

1.685016

10.5

0.01566

6.379884

10.8

0.048546

1.733562

10.6

0.01566

6.395544

10.9

0.051678

1.78524

10.7

0.014877

6.410421

11

0.05481

1.84005

10.8

0.014877

6.425298

11.1

0.060291

1.900341

10.9

0.014877

6.440175

11.2

0.067338

1.967679

11

0.014877

6.455052

11.3

0.075168

2.042847

11.1

0.014877

6.469929

11.4

0.082998

2.125845

11.2

0.014877

6.484806

11.5

0.090045

2.21589

11.3

0.014877

6.499683

11.6

0.186354

2.402244

11.4

0.014877

6.51456

11.7

0.372708

2.774952

11.5

0.014094

6.528654

11.8

0.598212

3.373164

11.6

0.014094

6.542748

11.9

1.073493

4.446657

11.7

0.014094

6.556842

12

0.744633

5.19129

11.8

0.014094

6.570936

12.1

0.14877

5.34006

11.9

0.014094

6.58503

12.2

0.129978

5.470038

12

0.014094

6.599124

12.3

0.112752

5.58279

12.1

0.014094

6.613218

12.4

0.095526

5.678316

12.2

0.014094

6.627312

12.5

0.076734

5.75505

12.3

0.014094

6.641406

12.6

0.065772

5.820822

12.4

0.014094

6.6555

12.7

0.06264

5.883462

12.5

0.013311

6.668811

12.8

0.057942

5.941404

12.6

0.013311

6.682122

12.9

0.053244

5.994648

12.7

0.013311

6.695433

13

0.050112

6.04476

12.8

0.013311

6.708744

13.1

0.04698

6.09174

12.9

0.013311

6.722055

13.2

0.043848

6.135588

13

0.013311

6.735366

13.3

0.042282

6.17787

13.1

0.013311

6.748677

13.4

0.040716

6.218586

13.2

0.013311

6.761988

13.5

0.037584

6.25617

13.3

0.012528

6.774516

13.6

0.036018

6.292188

13.4

0.012528

6.787044

13.7

0.034452

6.32664

13.5

0.012528

6.799572

13.8

0.032886

6.359526

13.6

0.012528

6.8121

13.9

0.03132

6.390846

13.7

0.012528

6.824628

14

0.029754

6.4206

13.8

0.012528

6.837156

14.1

0.028971

6.449571

13.9

0.012528

6.849684

14.2

0.028188

6.477759

14

0.012528

6.862212

14.3

0.027405

6.505164

14.1

0.012528

6.87474

14.4

0.026622

6.531786

14.2

0.011745

6.886485

14.5

0.026622

6.558408

14.3

0.011745

6.89823

14.6

0.025839

6.584247

14.4

0.011745

6.909975

14.7

0.025839

6.610086

14.5

0.011745

6.92172

14.8

0.025056

6.635142

14.6

0.011745

6.933465

14.9

0.024273

6.659415

14.7

0.011745

6.94521

15

0.02349

6.682905

14.8

0.011745

6.956955

15.1

0.02349

6.706395

14.9

0.011745

6.9687

15.2

0.022707

6.729102

15

0.011745

6.980445

15.3

0.021924

6.751026

15.1

0.011745

6.99219

154

0.021141

6.772167

15.2

0.010962

7.003152

10.1 0.012528 0.992844
10.2 0.012528 1.005372
10.3 0.012528 1.0179
10.4 0.012528 1.030428
10.5 0.012528 1.042956
10.6 0.012528 1.055484
10.7 0.012528 1.068012
10.8 0.013311 1.081323
10.9 0.013311 1.094634

11 0.013311 1.107945
11.1 0.013311 1.121256
11.2 0.013311 1.134567
11.3 0.013311 1.147878
11.4 0.013311 1.161189
11.5 0.013311 1.1745
11.6 0.014094 1.188594
11.7 0.014094 1.202688
11.8 0.014094 1.216782
11.9 0.014094 1.230876

12 0.014094 1.24497
12.1 0.014094 1.259064
12.2 0.014094 1.273158
12.3 0.014094 1.287252
12.4 0.014094 1.301346
12.5 0.014094 1.31544
12.6 0.014877 1.330317
12.7 0.014877 1.345194
12.8 0.014877 1.360071
12.9 0.014877 1.374948

13 0.014877 1.389825
13.1 0.014877 1.404702
13.2 0.014877 1.419579
13.3 0.014877 1.434456
13.4 0.01566 1.450116
13.5 0.01566 1.465776
13.6 0.01566 1.481436
13.7 0.01566 1.497096
13.8 0.01566 1.512756
13.9 0.01566 1.528416

14 0.01566 1.544076
14.1 0.01566 1.559736
14.2 0.01566 1.575396
14.3 0.016443 1.591839
14.4 0.016443 1.608282
14.5 0.016443 1.624725
14.6 0.016443 1.641168
14.7 0.016443 1.657611
14.8 0.016443 1.674054
14.9 0.016443 1.690497

15 0.016443 1.70694
15.1 0.016443 1.723383
15.2 0.016443 1.739826
15.3 0.017226 1.757052
15.4 0.017226 1.774278

15.3

0.010962

7.014114

154

0.010962

7.025076




15.5

0.021141

6.793308

15.6

0.020358

6.813666

15.7

0.020358

6.834024

15.5

0.010962

7.036038

15.8

0.019575

6.853599

15.6

0.010962

7.047

15.9

0.018792

6.872391

15.7

0.010962

7.057962

16

0.018009

6.8904

15.8

0.010962

7.068924

16.1

0.018009

6.908409

15.9

0.010962

7.079886

16.2

0.017226

6.925635

16

0.010962

7.090848

16.3

0.018009

6.943644

16.1

0.010962

7.10181

16.4

0.017226

6.96087

16.2

0.010962

7.112772

16.5

0.017226

6.978096

16.3

0.010179

7.122951

16.6

0.017226

6.995322

16.4

0.010179

7.13313

16.7

0.016443

7.011765

16.5

0.010179

7.143309

16.8

0.016443

7.028208

16.6

0.010179

7.153488

16.9

0.016443

7.044651

16.7

0.010179

7.163667

17

0.016443

7.061094

16.8

0.010179

7.173846

17.1

0.01566

7.076754

16.9

0.010179

7.184025

17.2

0.01566

7.092414

17

0.010179

7.194204

17.3

0.01566

7.108074

17.1

0.010179

7.204383

17.4

0.014877

7.122951

17.2

0.010179

7.214562

17.5

0.01566

7.138611

17.3

0.010179

7.224741

17.6

0.014877

7.153488

17.4

0.010179

7.23492

17.7

0.014877

7.168365

17.5

0.010179

7.245099

17.8

0.014094

7.182459

17.6

0.010179

7.255278

17.9

0.014877

7.197336

17.7

0.010179

7.265457

18

0.014094

7.21143

17.8

0.010179

7.275636

18.1

0.014094

7.225524

17.9

0.010179

7.285815

18.2

0.013311

7.238835

18

0.010179

7.295994

18.3

0.014094

7.252929

18.1

0.010179

7.306173

18.4

0.013311

7.26624

18.2

0.010179

7.316352

18.5

0.013311

7.279551

18.3

0.010179

7.326531

18.6

0.012528

7.292079

18.4

0.010179

7.33671

18.7

0.013311

7.30539

18.5

0.009396

7.346106

18.8

0.012528

7.317918

18.6

0.009396

7.355502

18.9

0.012528

7.330446

18.7

0.009396

7.364898

19

0.011745

7.342191

18.8

0.009396

7.374294

19.1

0.012528

7.354719

18.9

0.009396

7.38369

19.2

0.011745

7.366464

19

0.009396

7.393086

19.3

0.011745

7.378209

19.1

0.009396

7.402482

19.4

0.011745

7.389954

19.2

0.009396

7.411878

19.5

0.010962

7.400916

19.3

0.009396

7.421274

19.6

0.010962

7.411878

19.4

0.009396

7.43067

19.7

0.010962

7.42284

19.5

0.009396

7.440066

19.8

0.010179

7.433019

19.6

0.009396

7.449462

19.9

0.010962

7.443981

19.7

0.009396

7.458858

20

0.010179

7.45416

19.8

0.009396

7.468254

20.1

0.010179

7.464339

19.9

0.009396

7.47765

20.2

0.010179

7.474518

20

0.009396

7.487046

20.3

0.010179

7.484697

20.1

0.009396

7.496442

20.4

0.010179

7.494876

20.2

0.009396

7.505838

20.5

0.009396

7.504272

20.3

0.009396

7.515234

20.6

0.010179

7.514451

204

0.009396

7.52463

20.7

0.010179

7.52463

20.5

0.009396

7.534026

20.8

0.009396

7.534026

20.6

0.009396

7.543422

15.5 0.017226 1.791504
15.6 0.017226 1.80873
15.7 0.017226 1.825956
15.8 0.017226 1.843182
15.9 0.017226 1.860408

16 0.018009 1.878417
16.1 0.018009 1.896426
16.2 0.018009 1.914435
16.3 0.018792 1.933227
16.4 0.018792 1.952019
16.5 0.018792 1.970811
16.6 0.019575 1.990386
16.7 0.020358 2.010744
16.8 0.020358 2.031102
16.9 0.020358 2.05146

17 0.020358 2.071818
17.1 0.021141 2.092959
17.2 0.021141 2.1141
17.3 0.021924 2.136024
17.4 0.021924 2.157948
17.5 0.022707 2.180655
17.6 0.022707 2.203362
17.7 0.022707 2.226069
17.8 0.02349 2.249559
17.9 0.02349 2.273049

18 0.02349 2.296539
18.1 0.024273 2.320812
18.2 0.025056 2.345868
18.3 0.025056 2.370924
18.4 0.025056 2.39598
18.5 0.025056 2.421036
18.6 0.025056 2.446092
18.7 0.025056 2.471148
18.8 0.025056 2.496204
18.9 0.025839 2.522043

19 0.025839 2.547882
19.1 0.025839 2.573721
19.2 0.026622 2.600343
19.3 0.026622 2.626965
19.4 0.026622 2.653587
19.5 0.027405 2.680992
19.6 0.028188 2.70918
19.7 0.028188 2.737368
19.8 0.028971 2.766339
19.9 0.029754 2.796093

20 0.029754 2.825847
20.1 0.030537 2.856384
20.2 0.03132 2.887704
20.3 0.032103 2.919807
20.4 0.032886 2.952693
20.5 0.034452 2.987145
20.6 0.034452 3.021597
20.7 0.036018 3.057615
20.8 0.036018 3.093633

20.7

0.009396

7.552818

20.8

0.009396

7.562214




20.9

0.010179

7.544205

21

0.009396

7.553601

21.1

0.010179

7.56378

20.9

0.009396

7.57161

21.2

0.009396

7.573176

21

0.009396

7.581006

21.3

0.010179

7.583355

21.1

0.009396

7.590402

21.4

0.009396

7.592751

21.2

0.009396

7.599798

21.5

0.009396

7.602147

21.3

0.009396

7.609194

21.6

0.010179

7.612326

214

0.009396

7.61859

21.7

0.009396

7.621722

21.5

0.008613

7.627203

21.8

0.009396

7.631118

216

0.008613

7.635816

21.9

0.009396

7.640514

21.7

0.008613

7.644429

22

0.009396

7.64991

21.8

0.008613

7.653042

22.1

0.009396

7.659306

21.9

0.008613

7.661655

22.2

0.009396

7.668702

22

0.008613

7.670268

22.3

0.009396

7.678098

221

0.008613

7.678881

22.4

0.009396

7.687494

22.2

0.008613

7.687494

22.5

0.008613

7.696107

22.3

0.008613

7.696107

22.6

0.009396

7.705503

224

0.008613

7.70472

22.7

0.009396

7.714899

22.5

0.008613

7.713333

22.8

0.008613

7.723512

22.6

0.008613

7.721946

22.9

0.009396

7.732908

22.7

0.008613

7.730559

23

0.008613

7.741521

22.8

0.008613

7.739172

23.1

0.009396

7.750917

22.9

0.008613

7.747785

23.2

0.008613

7.75953

23

0.008613

7.756398

23.3

0.009396

7.768926

23.1

0.008613

7.765011

23.4

0.008613

7.777539

23.2

0.008613

7.773624

23.5

0.008613

7.786152

23.3

0.008613

7.782237

23.6

0.009396

7.795548

234

0.008613

7.79085

23.7

0.008613

7.804161

23.5

0.00783

7.79868

23.8

0.008613

7.812774

23.6

0.00783

7.80651

23.9

0.008613

7.821387

23.7

0.00783

7.81434

24

0.008613

7.83

23.8

0.00783

7.82217

20.9 0.037584 3.131217

21 0.037584 3.168801
21.1 0.039933 3.208734
21.2 0.040716 3.24945
21.3 0.042282 3.291732
21.4 0.042282 3.334014
21.5 0.043848 3.377862
21.6 0.045414 3.423276
21.7 0.04698 3.470256
21.8 0.048546 3.518802
21.9 0.050112 3.568914

22 0.051678 3.620592
22.1 0.053244 3.673836
22.2 0.05481 3.728646
22.3 0.057942 3.786588
22.4 0.060291 3.846879
22.5 0.06264 3.909519
22.6 0.065772 3.975291
22.7 0.067338 4.042629
22.8 0.075168 4.117797
22.9 0.076734 4.194531

23 0.082998 4.277529
23.1 0.090045 4.367574
23.2 0.095526 4.4631
23.3 0.112752 4.575852
234 0.129978 4.70583
23.5 0.14877 4.8546
23.6 0.186354 5.040954
23.7 0.372708 5.413662
23.8 0.598212 6.011874
23.9 0.744633 6.756507

24 1.073493 7.83

23.9

0.00783

7.83

24

0

7.83




APPENDIX H
STAGE-STORAGE DATA



GSA-3 Storage (Top of Gypsum Storage Area)

Basin . Surface Surface Storage per Elevation Cumulative
Item . Height Item
No. Elevation () Area Area Interval Storage No.
(f) (1) (sh) (1) (ac) (ac-ft) (2) (ac-ft)
1 407.45 467 0.011 0.00 0.00 1
2 408 0.6 1,229 0.028 0.01 0.01 2
3 409 1.6 15,841 0.364 0.20 0.21 3
4 410 2.6 22,991 0.528 0.45 0.65 4
5 411 3.6 27,304 0.627 0.58 1.23 5
6 412 4.6 34,042 0.781 0.70 1.93 6
7 413 5.6 164,476 3.776 2.28 4.21 7
8 414 6.6 257,590 5.913 4.84 9.06 8
Settling Basin 1
ltem Basip Height Surface Surface Storage per Elevation Cumulative ltem
No. Elevation () Area Area Interval Storage No.
() (1) sh (D (ac) (ac-ft) (2) (ac-ft)
1 396.2 - 0.000 0.00 0.00 1
2 397 0.8 228 0.005 0.00 0.00 2
3 398 1.8 1,493 0.034 0.02 0.02 3
4 399 2.8 6,266 0.144 0.09 0.11 4
5 400 3.8 9,755 0.224 0.18 0.29 5
6 401 4.8 13,325 0.306 0.26 0.56 6
7 402 5.8 19,199 0.441 0.37 0.93 7
8 403 6.8 23,690 0.544 0.49 1.43 8
9 404 7.8 54,350 1.248 0.90 2.32 9
Settling Basin 2
ltem Basirl Height Surface Surface Storage per Elevation Cumulative ltem
No. Elevation (f) Area Area Interval Storage No.
() (1) sh (D (ac) (acft) ) (ac-ft)
1 393.93 - 0.000 0.00 0.00 1
2 394 0.1 4 0.0001 0.00 0.00 2
3 395 11 182 0.004 0.00 0.00 3
4 396 2.1 14,471 0.332 0.17 0.17 4
5 397 3.1 33,462 0.768 0.55 0.72 5
6 398 4.1 39,682 0.911 0.84 1.56 6
7 399 5.1 43,378 0.996 0.95 251 7
8 400 6.1 47,239 1.084 1.04 3.55 8
9 402 8.1 62,710 1.440 2.52 6.08 9
10 403 9.1 74,944 1.720 1.58 7.66 10




Ditch SB

Basin . Surface Surface Storage per Elevation Cumulative
Item . Height Item
No. Elevation () Area Area Interval Storage No.
(fH) (1) sh (D (ac) (acft) ) (ac-ft)
1 391.5 - 0.00 0.00 0.00 1
2 392 31 0.001 0.00 0.00 2
3 393 0.0 101 0.002 0.00 0.00 3
4 394 1.0 1,922 0.044 0.02 0.02 4
5 395 2.0 3,058 0.070 0.06 0.08 5
6 396 3.0 4,027 0.092 0.08 0.16 6
7 397 4.0 5,171 0.119 0.11 0.27 7
8 398 5.0 7,215 0.166 0.14 0.41 8
9 399 6.0 9,174 0.211 0.19 0.60 9
North Ditch
ltem Basin Height Surface Surface Storage per Elevation Cumulative ltem
No. Elevation () Area Area Interval Storage No.
(fH) (1) sh (D (ac) (acft) (2) (ac-ft)
1 383.21 1.00 0.000 0.00 0.00
2 384 0.8 4,299 0.099 0.04 0.04 2
3 385 18 5,369 0.123 0.11 0.15 3
4 386 2.8 7,109 0.163 0.14 0.29 4
5 387 3.8 10,926 0.251 0.21 0.50 5
6 388 4.8 15,441 0.354 0.30 0.80 6
7 389 5.8 18,044 0.414 0.38 1.19 7
8 390 6.8 20,873 0.479 0.45 1.63 8
9 391 7.8 23,795 0.546 0.51 2.15 9
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