BAILLY GENERATING
STATION

CCR SURFACE IMPOUNDMENT
INFLOW DESIGN FLOOD
CONTROL SYSTEM PLAN

Chesterton, Indiana

Pursuant to 40 CFR 257.82

Submitted To: Northern Indiana Public Service Company
2755 Raystone Drive
Valpariso, IN 46383

Submitted By: Golder Associates Inc.
670 North Commercial Street, Suite 103
Manchester, New Hampshire 03101

October 2016 1650772

é7 Golder

L7 Associates

Golder, Golder Associates and the GA globe design are trademarks of Golder Associates Corporation






October 2016 i Project No.: 1650772

Table of Contents

CERTIFICATION . ... ettt ettt ettt ettt e e e et e e e st e e e e ssta e e e e astaeeeesataeeeeastaeeeesntseeeeantseeeeanbaaaeeantbeeeesnsanaaeans C-1
1.0 INTRODUGCTION. . ettt ittete ettt ettt sttt e sttt e e s st e e e s asate e e s assbe e e e assbeeesansbeeeeansbaeaeastaeeeastaeeeennes 1
1.1 2 T Tt o [0 [T ISR 1
1.2 CCR Surface IMPOUNAMENES .......uiiiiieeeeeiicieiie e e e e e s s e e e e e s s st e e e e e e s santerreeeeeesssanrnrneeeeeeaasanns 1
1.2.1  BOiler SIag PONA (BSP).....coiiiiiiieiiiiiee ettt e et e e et e e e e sbr e e e e abneeeeans 1
1,22 PHIMAIY L (PL) ittt ettt ettt ettt e e s bt e e e st e e e e e et e e e e e st be e e e sbbe e e e abreeeen 1
2 T = 10 1 =1 V2 () TSRS 2
T o 0] L =T I (5 3 ) I 2

1.3 PUIDOSE ... 2
2.0 FLOOD CONTROL SYSTEM ...ttt s e e e e et a e e e e e e e e et e e e e e eeaaaaaans 4
2.1 CCR Surface Impoundment ANAIYSIS .......ccooviiiiii e 4
2.1.1 CCR Surface Impoundment Conclusions and Operational Restrictions ............cccccvvvvvvviennnnnns 5

3.0 PLAN REVISION AND RECORDKEEPING .......ciiiiiiiiiie ettt e et e e e e aaaaaans 6
4.0 REFERENGCES. . ......o ittt ettt e e e e et e e e e e et e e e ta et e e e e e e e ae e e aeaeeeestnansaeeaeeeesranns 7

List of Figures

Figure 1 Site Location Map
Figure 2 Existing Conditions

oy
A

? Golder

.e V4 .
P:\Projects\201611650772 NIPSCO CCR Stormwater\700 Reports\701 BGS\Fina\BGS CCR Surface Impoundments Inflow Design Flood Control System Plan - FINAL.docx Assoc]ates






October 2016 2 Project No.: 1650772

feet deep. The floor of the pond gradually slopes to the east. The pond was lined with geomembrane and
clay under a protective layer of crushed slag. The southwest corner of P1 has been backfilled and is no

longer available as operational storage

P1 receives flow from the BSP via a gravity feed, boiler blowdown water, boiler fireside wash water, filter
backwash, reverse osmosis reject water, ion exchange waste water, and surface water runoff from a small
upland area. A decant pipe located in the southeastern corner of the pond, directs effluent from P1 to S1

via gravity feed.

1.2.3 Primary 2 (P2)

P2 is located between P1 and the Secondary Settling Pond #2 and is an approximately 7-acre pond that is
incised into the existing older fill. The pond was constructed with 3H:1V interior sideslopes and is
approximately 15 to 24.5 feet deep. The floor of the pond gradually slopes to the east. The pond was lined

with geomembrane and clay overlaid with a protective layer of crushed slag.

P2 receives boiler blowdown water, boiler fireside wash water, filter backwash, reverse osmosis reject
water, ion exchange waste water, and surface water runoff from a small upland area. A decant pipe located

in the southeastern corner of the pond, directs effluent from P2 to S1 via gravity feed.

1.2.4 Secondary 1 (S1)

Secondary 1 is an approximately 2-acre pond that is incised into the existing older fill material similar to the
primary settling ponds. It is the easternmost CCR impoundment at BGS and shares an embankment on
the north and west with Secondary 2. The pond was constructed with 3H:1V interior sideslopes and is
approximately 11.5 to 16.5 feet deep. The floor of the pond gradually slopes to the east. The pond was

lined with geomembrane and clay overlaid with a protective layer of crushed slag.

S1 receives flow from P1 and P2 via gravity feed pipes and receives negligible amounts of runoff from the
surrounding area. Two outflow pipes located in the northeast corner of S1 direct effluent from S1 to the

Forebay.

1.3 Purpose

The purpose of the Inflow Design Flood Control System Plan (Plan) is to provide a basis for the
certification required by 40 CFR 257.82 Hydrologic and Hydraulic Capacity Requirements for CCR
Surface Impoundments. 40 CFR 257.82(a) requires the owner or operator of a CCR surface

impoundment to design, construct, operate, and maintain an inflow flood control system as follows:

B Adequately manage the flow into the CCR unit during and following the peak discharge of
the inflow design flood as specified in 40 CFR 257.82(a)(3).
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B Adequately manage the flow from the CCR unit to collect and control the peak discharge
resulting from the inflow design flood as specified in 40 CFR 257.82(a)(3).

B Handle discharge from the CCR unit in accordance with the surface water requirements
under 40 CFR 257.3-3.

Since the BSP, P1, P2, and S1 are all determined to be incised impoundments, the flood control system
must provide protection to the CCR unit during a 25-year flood event per 40 CFR 257.82(a)(3)(iv).
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2.0 FLOOD CONTROL SYSTEM

To satisfy the requirements of 40 CFR 257.82(a), the flood control system must provide flood protection to
the CCR unit during the inflow design flood for two cases: 1) floodwater from outside the unit, and 2)
controlling internal water levels within the unit. The sections below describe the analysis performed to
evaluate the adequacy of the existing flood control structures and list any operational limitations required

to maintain adequate flood control measures as required by 40 CFR 257.82(a).

2.1 CCR Surface Impoundment Analysis

The BGS CCR ponds are located adjacent to one another along an east-west axis. All of the impoundments
are incised and incorporate a liner system. To evaluate the ability of the BSP, P1, P2, and S1 to adequately
manage the flow during and following the peak discharge of the design storm event a hydrologic and
hydraulic analysis was performed. This analysis incorporated a HEC-HMS model and a wave action

analysis for each impoundment.

In general, water flows through the impoundments by gravity from west to east and water is pumped from
the Forebay to the BGS or to a nearby NPDES outfall. These impoundments are all hydraulically connected
via gravity pipes and the water levels within them will seek equilibrium with one another. To simplify the
analysis, the modeled impoundments were isolated from one another with no interflow between the units
during the design storm. Therefore, each pond must impound the precipitation within its own catchment

area.

The hydrologic analysis conservatively assumed that all precipitation falling within the ponds and their
upland drainage areas reported immediately to the impoundments and without infiltration. As such, there
was no lag (delay) or precipitation losses incorporated in this analysis, resulting in larger volumes of storm

water to be impounded and higher peak flows.

The analysis also assumed that, during large storm events, BGS operations will be managed to discontinue
operational inflows to the impoundments. As such, the modelled input to the impoundments is from direct

precipitation and surface water runoff only.
The HEC-HMS model incorporated the following:

B A meteorological model to simulate the 25-year flood that combined the precipitation depth
associated with the 24-hour duration, 25-year recurrence interval storm event (5.19 inches)
and the Natural Resource Conservation Service (NRCS) Type Il temporal rainfall
distribution.

B A hydrological model to simulate the collection of surface water and conveyance to the
impoundment.

B Geometric model of the impoundments to simulate the water storage and the variation in
water levels during and following the design storm event.

oy
A

? Golder

.e V4 .
P:\Projects\201611650772 NIPSCO CCR Stormwater\700 Reports\701 BGS\Fina\BGS CCR Surface Impoundments Inflow Design Flood Control System Plan - FINAL.docx Assoc]ates



October 2016 5 Project No.: 1650772

B Discharge curves to simulate the outflow of water from the impoundments during the
design storm event.

In addition, a wave action analysis was performed to calculate the freeboard required above the maximum

water surface elevation during the design storm.

2.1.1 CCR Surface Impoundment Conclusions and Operational Restrictions
The results of the hydraulic and hydrologic analysis of the BGS CCR Surface Impoundments are
summarized below. These include the results of HEC-HMS modelling analysis and the results of the wave

action analysis.

BGS CCR Ponds Hydrology and Hydraulics Analysis Results

Maximum
Initial Peak Operational
Embankment Water Water Maximum Water

Crest Surface Surface Wave Net Surface

Impoundment Elevation Elevation | Elevation Height Freeboard Elevation
Name (ft) (ft) (ft) (ft) (ft) (ft)
Boiler Slag Pond 43.7 40.7 41.7 0.5 1.5 42.2
Primary 1 42.5 38.0 41.2 0.5 0.8 38.8
Primary 2 42.5 38.0 38.9 0.6 3.0 41.0
Secondary 1 42.5 38.0 38.5 0.4 3.6 41.6

Note: The elevations shown reference a local datum used on the Sargent & Lundy Design Drawings (1978) and are not mean sea
level.

As shown, the current configuration of the BGS CCR impoundments is compliant with 40 CFR 257.82(a).

This conclusion is based on the assumptions presented herein and the following operational conditions.

B The CCR impoundments must be operated at or below the maximum operational water
surface elevations listed in the table above.

B The CCR stored in the BSP and P1 must be maintained at least one foot below the
embankment crest.

B BGS operations will be managed to discontinue operational inflows to the BGS CCR
impoundments during the design storm event (5.19 inches) or greater.
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3.0 PLAN REVISION AND RECORDKEEPING

Per 40 CFR 257.82(c)(2): “The owner or operator of the CCR unit may amend the inflow design flood control
system plan at any time provided the revised plan is placed in the facility's operating record as required by
§257.105(g)(3). The owner or operator must amend the written inflow design flood control system plan

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

Per 40 CFR 257.81(c)(4); “The owner or operator must prepare periodic inflow design flood control system
plans required by paragraph (c)(1) of this section every five years. The date of completing the initial plan
is the basis for establishing the deadline to complete the first subsequent plan. The owner or operator may
complete any required plan prior to the required deadline provided the owner or operator places the
completed plan into the facility's operating record within a reasonable amount of time. In all cases, the
deadline for completing a subsequent plan is based on the date of completing the previous plan. For
purposes of this paragraph (c)(4), the owner or operator has completed a periodic inflow design flood control

system plan when the plan has been placed in the facility's operating record as required by 8257.105(g)(3).”

Per 40 CFR 257.82(d); “The owner or operator of the CCR unit must comply with the recordkeeping
requirements specified in §257.105(g), the notification requirements specified in §257.106(g), and the

internet requirements specified in §257.107(g).”
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