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Coffeen, Ill.

Facing new fedesal alr emissions regulations, eleciricity
generating company Ameren Energy Resources chose 10
Install a scrubber sysiem at its 900-megawatt Coffeen Power
Prant In southem 1inoss 1o remove sulfur dioxide from its
exhaust gases. While this system & designed 1o impeove air
emissions, i also requires additional water 1o operate,

The Coffeen Power Plant Is located near East Fork Shoal Creek
on Coffeen Lake, a State Fish and Wildiife Area which was
constructed with the power plant in the mid-1960s to be its
prienary source of cooling water. As it procecded with plans
for the scrubbers, Ameten needed 10 make sure it had
enough water 10 sustain its current operations and the new
flue gas desulphwization system. Ameren tumed to longtime
business pariner Hanson Professional Services 1o assist thom
In identifying potential water resources, reducng
environmental impacts, and developing & workable solution
that would meet their needs.
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url\.il forhie projoct, and f\m‘ﬂ 0 and

DRether’ 1o sbmit a joint permit application

lonlteqo«.wnmvnrdm ndes, Including the LLS, Army Corps
S, Minois Environmeatal Protection Agency and

‘&-.panmom of Natural Resources. This project is the

His-kind In aols — the first gate structure o be

] mitied on & stream in the state,

Hanson's solutions during every phase of this peoject helped
provide Ameren with the water and facilities it needed 10
comply with new alr emissions regulations and permétting
requitements, enhandce its operations with new systems and
equipment, and pronide a safe, balanced emvdronment for the
area’s fish, wildlife and surrounding communities.
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Project Location “ Ameren

Ameren Coffeen Power Plant
Montgomery County, lllinois
1000 MW (2 Units)
Unit 1 began operation in 1967
Unit 2 placed into service in 1972

Wet Flue Gas Desulfurization (WFGD)
scrubbers recently added

Both WFGD Units placed into service in A noronlE Co.Fired Plasts
2010 i

O AmnerenllE(TEs

11 O Amneren Energy Resources Ganerating Coal-Fired Plan
Addltlonal Water Demand 4 Bmeren Ennr::'Hr.-Iinl 'i'lll-rfl:'a:l::nlivrll:i-:ll Pleni "
) ) & Bmneren Enerpy Ganerating Cosl Fred Plans
Design water requirement of 1,470 o e Sy Baneming 018
. . # Amneren Energy Ganerating Coal-, Dil & Gas-Fired Plani
gallons per minute, in a closed loop Bociri Enersy, Inc. (3 pocant awned by Amarani

Conl-Firad Plant

system




Coffeen Lake

1,100 acre, 22,000 acre-ft lake
constructed on the McDavid
Branch, a tributary of East Fork
Shoal Creek (EFSC). Provides
water and cooling for the
concurrently constructed Power
Station.

Power Plant
DEIN

East Fork Shoal Creek




Background

In 2005, Hanson was contracted by Ameren to complete
a Supplemental Water Supply Alternatives.

Water balance model of Coffeen Lake with the current and future plant
water demands.

A computer model of the lake levels utilizing historical meteorological
data.

Calibration of models using actual lake level readings provided by
Ameren.




Drought Modeling




Coffeen Power Station Water Demand

(Acre Feet per Year)

Historical Plant Water
Demand

Water Demand With
Current Operating
Demands and Scrubber

Forced
Evaporation

3630 (3.24 MGD)

8890
(7.9 MGD)
includes scrubber use

Natural
Evaporation

3270

3270

Seepage at Dam

500

500

Total Demand

7400
(6.6 MGD)

12660
(11.3 MGD)

Additional
Demand

5260
(4.7 MGD)




Coffeen Lake Levels | ake Level —— Rainfall
Lake Overflows at 590 feet

Annual Rainfall

O

-
i Y el L]

Level (ft)

Cooling
Wastewater Pond in
Plant Service

Initial
Lake : Recycle Capped #2 Cooling Towers | [ Dewatering
Filling Unit 1 Pond Ash Pond In Service Bins O0S

Precipitator
| Dry Fly Ash |




Lake Level Modeling
Model Input = Water In and Water Out of Coffeen Lake

Water In
Rainfall on Lake Area

Lake Inflow From Watershed Area
Water pumped from East Fork Shoal Creek

Water Out
Natural Evaporation from Lake and Plant Operation Ponds

Forced Evaporation and Plant Use
(varies with Plant Net Capacity Factor)

Scrubber Water Usage
Lake Seepage at Dam
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Historical Lake Levels - 1980 Thru 2010

Elevation

Historical Lake Level

—— Historical Model, Spillway Elevation 590, ~50% Net Capacity Factor




Elevation

Historical Lake Levels - 1980 Thru 2010
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1990
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Historical Lake Level

—— Historical Model, Spillway Elevation 590, ~50% Net Capacity Factor
—— Spillway Elevation 590, 90% Net Capacity Factor and Scrubber




Obvious Water Supply Shortfall

Existing Coffeen Lake water COWEER _E1CE DIEliege Rl
sources are inadequate for
anticipated demand
Watershed Area : Lake Surface
Area Ratio
Coffeen Lake = 10.6 (Low)

Temporary Dam on EFSC and
pump station constructed and used
for initial lake filling

Over 50% of initial lake volume
pumped from EFSC

State required dam removal after
lake was filled.

Pump station left in place and used
sporadically.

COFFEEN LAKEL _




Water Supply Alternatives — Report

SUPPLEMENTAL WATER SUPPLY ALTERNATIVES
AMEREN ENERGY GENERATING
COFFEEN POWER STATION
COFFEEN, ILLINOIS

TABLE OF CONTENTS

SECTION I -INTRODUCTION ... e s L=

SECTION 2 - EXISTING WA
INTRODUCTION .
IDENTIFICATIC
GENERAL

Waste Water Treatment Effluent ...

SECTION 3 - MISSISSIPPI RIVER ...

A study of supplemental
water supply alternatives
was completed by Hanson
In 2005 to examine
possible ways to meet this
anticipated demand

The EFSC pump station
and gate structure was
Identified as feasible, cost-
effective way of providing
additional water




Coffeen Lake Drainage Basin

Hillsboro

18.27 sQ MI
DRAINAGE BASIN

COFFEEN LAKE 7_

Donnelison




East Fork Shoal
Creek Drainage
Basin

The East Fork Shoal Creek
Watershed Area upstream

of the proposed gate structure
IS 4.6 times larger than the
Watershed Area of Coffeen Lake

SUBBASIN MAP
COFFEEN, ILLINOIS




Historical Lake Levels - 1980 Thru 2010
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Historical Lake Level
—— Historical Model, Spillway Elevation 590, ~50% Net Capacity Factor

—— Spillway Elevation 590, 90% Net Capacity Factor and Scrubber




Historical Lake Levels - 1980 Thru 2010

Elevation

1990 1995
Date

Historical Lake Level
—Historical Model, Spillway Elevation 590, ~50% Net Capacity Factor
—— Spillway Elevation 590, 90% Net Capacity Factor and Scrubber
Spillway Elevation 590, 90% Net Capacity Factor, Scrubber, and Pumping from EFSC




Coffeen Lake Water Sources
(based on AVERAGE year rainfall amounts)

Anticipated Coffeen Lake | East Fork Shoal
Total Water Watershed Creek Gate/Pump
Demand* (Net yield) Station Upgrade

Total
Sources

— ftiyr 12,660 9,270 13,100 22,370
| ma | es | wr | mo

7,848 5,745 8,124 13,869

*Based on increased Plant demands




Coffeen Lake Water Sources

(based on 10-year drought rainfall amounts)

Anticipated Coffeen Lake | East Fork Shoal
Total Water Watershed Creek Gate/Pump
Demand* (Net yield) Station Upgrade

Total
Sources

— ftiyr 12,660 6,520 6,986 13,506
| ma | ose | ez | om0

7,848 4,042 4,331 8,373

*Based on current water demands, with proposed uprate and scrubber




25 Year Drought

58 Month Duration
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1452005
1172006

= Historical Model, Spillway Elevation 530 and 0% Met Capacity Factor
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EFSC Pump Station and Gate Structure
Design Process

The East Fork Shoal Creek (EFSC) basin hydrology
was modeled utilizing HEC-HMS to model flows
to the proposed pump station and gate structure.

The model was calibrated based on actual storm events.

HEC-RAS unsteady flow model was developed to
evaluate various gate geometry and pump station
capacity combinations.

Goal: Gate would not result in increased flood levels
on property not owned by Ameren.




Hydrologic and Hydraulic Modeling




BASIN o
HYDROLOGY

5 Rainfall Gages

1 Realtime
Streamflow &
Stage Gage

Legend
Watershed Subbasin

A
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/\ Rainfall Gage

G USGS Realtime Streamflow Gage




BASIN Ao
HYDROLOGY -

SATELLITE-BASED LAND
USAGE / COVER DATA

Hillsboro

Schram City
Legend: Land Use
Corn
Soybean

winter Wheat
Other Small Grains & Hay

- Other Agriculture

Rural Grassland

- Upland

Fillmore Partial Canopy/Savannh Upland

Legend: M conirerous
Urban-High Density
HydroGroup - Urban-Low/Medium Density
- Sizolls Urban-OpenSpace
BC Soils Wetland-Shallow Marsh/Wet Meadow
BD Soils Wetland-Deep Marsh
Wetland-Seasonally/Temporarily Flooded
- C Soils - Wetland-Floodplain Forest
BB oD sois M wetiand-swamp
- D Soil Wetland-Shallow Water
o - Barren & Exposed Land
Water

LAND USE DATA SOURCE:
USDA - LANDSAT 7- STATEWIDE LAND COVER

WEIGHTED SCS CURVE NUMBERS BASED) OF ILLINOIS 1998-2000
ON DIGITALLAND USE AND SOILS MAPS I
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M O D E L Calibration of May 2002 Storm Event l
CALIBRATION M o
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May 2002
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Calibration of June 1998 Storm Event
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DESIGN FREQUENCY EVENTS

CHECK OF
MODEL PEAK
DISCHARGES

Frequency

(years)




HYDRAULICS

23

DATA COLLECTION
» Detailed LIDAR Surface Mapping

» Topographic Survey Including:

- 17 Stream Sections (1000 ft
spacing)

- 2 Bridges
- Spillway Outlet Channel

MODELING

» HEC-RAS Model combining all the
collected data.



HYDRAULICS

MODELING

» HEC-RAS Model
combining all the collected
data.




SPILLAVAY |
QUTLET
TCHANNEL |

GATE
STRUCTURE
LOCATION
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MBANK PROTECTION

SPILLAAY
QUTLET
TCHANNEL |

GATE -
STRUCTURE
LOCATION

STREAMBANK
PROTECTION




FLOW (CFS) VOLUME (AC-FT)

STORAGE VOLUME T

85 127.2*
455.6*

East Fork Shoal Creek at Coffeen Plan: PR_5A_SITEB_GATE_CLOSED_MIN FLOW

|"f EFork Shoal Cr Main 4’”" EFork Shoal Cr Main2 J|
4 Legend
| Channel - WS FULL CHAN
Banks

1 1 ot WS NEW PUMP MAX
545 Red Ball Trail Bridge : S EX PN AR

1 s WS MIN FLOW

1 Ground

1 i i Channel Full at LOB

1 it T Gate Discharge son
540 Mt. Moriah i -

] Road Bridge 1 oY 7 Ex Pump
] ./ P ottt New & Ex gﬂa;;_lFlow
o I Pump Max rofle

Flow Profile

Elevation (ft)

Proposed Gate
Structure

Level Pool

'\_; Profile

Streambed

Profile
= o =I I~ o w = ) o4 o (=2} o
P~ a3 oo = I~ {a3] ol <t o0 o o —
oD (=2} oD o (] o = oD o0 =T (o} o™
» & & B 3 2 > 8 s 3 2 &
— — — — — — ~| ~— o ol o

T T T T T T T T T T T
10000 15000 20000

Main Channel Distance (ft)




EFSC Pump Station and Gate Structure

ELEV. 538.84 (100 THa /

ELEV. 536.0

[

T

COMCRETE RUBSLE & ROCK -
/ REMOVE TO ELEV. 521 ARD

ELEW. 5225 — / STOCKPILE SEPARATELY AT
L L] LOCATION DESIGMATED By

7 OWNER

Fa———

a e
1|_ RR2

i .

SHEET
PILING  ape-ge o0 H—— SHEET

1 PILING
a

ELEW¥. 510.0 ELEV. 5L0.

L = (L A— —TIEn

ELEV. + 508.0

\—-!PI-'“.U}C. SHALE SURFACE
IFROM BORING B-1)

Section view of the training structure. The gate lies flush with the
stream bed when not in use. Energy dissipation blocks prevent the
hydraulic jump from leaving the training structure




UNSTEADY FLOW SIMULATION OF 1YR-5DAY STORM EVENT
THROUGH PROPOSED GATE

East Fork Shoal Creek at Coffeen Plan: Unsteady1¥R_5DAY_5A PRS
EFark Shoal Cr Main

Legend

WS (M JAN200E 1230
i S —

Ground

Red Ball Trail

Mt Moriah Rd.

Gate Structure

Elevation (#)

10000 15000
Main Channel Distance (ft)




EXISTING &
PROPOSED
PUMP STATIONS

EXISTING PUMP STATION CAPACITY

Y I N R
il g
PROPOSED PUMP STATION CAPACITY

Proposed Pump 3 27,250 120.4




EFSC Pump Station and Gate Structure —

Operation Plan

*Pump Operation Elevations
Pump On Pump Off
Ex Pump 1 5326.0 3250
Ex Pump 2 3270 326.0
Pr Pump 1 3285 3275
Pr Pump 2 32935 3285
Pr Pump 3 53305 53295

Using the models, Hanson
developed a gate and pump
station operational plan. The
hydraulics model was used to
adjust the plan to ensure no
Impacts to adjacent property
owners, as well as to meet
regulatory stream by-pass
flow requirements.
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EFSC at Gate
Gage = 5235

.

Gate Closed
Pumps Off

EFSC at Gate |
Gage = 526.0

t

{

EFSC at Gate
Gage < 52325

Gate Closed
Pump Operation™

|

Gate Open
Pumps Off

—

_
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W

EFSC at Gate
Gage = 5346

Gate Open
Pump Operation™

A
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EFSC at Gate
Gage < 530.0
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—>

EFSC at Gate
Gage <5250

|




EFSC Gate Structure and Pump Station

CORREENIE
[AKERES

| DREDGE DISPOSAL AREA
i FOR SPILLWAY OUTLET CHANNEL

A

“f\meren’ @;} < HANSON.

12562.5 0 125 250 Hanson Professional Services Inc.

s ™ s [

: PROPOSED GRADING FOR
PROPOSED PUMP STATION

| EXISTING SPILLWAY & !
OUTLET CHANNEL R

PROTECTION

COFFEEN POWER STATION
EAST FORK SHOAL CREEK WATERSHED

PROJECT COMPONENTS
COFFEEN, ILLINOIS

Job No. 0553004 6020

Sheet 1 of 1

Selected project included:

85.2-cfs pump station;
42-in ductile iron pipe;

Spillway channel dredging;

vV V V VY

Expansion of the pump station
forebay;

» 25-ft wide hinge crest bascule
gate and training structure;

> Streambank stabilization.




2006 Preliminary Design Report

PRELIMINARY DESIGN REPORT

PROPOSED EAST FORK SHOAL CREEK
PUMP STATION AND GATE STRUCTURE

COFFEEN POWER STATION
COFFEEN, ILLINOIS

Al
),
““Ameren

AMEREN ENERGY GENERATING COMPANY

HANSON PROFESSIONAL SERVICES INC.
1525 So Tee

DECEMBER 2006

» Hanson completed a preliminary
design report for the proposed
East Fork Shoal Creek Pump
Station and Gate Structure.

» The report was later included as
part of a joint state and federal
(404) permit application package.




Permitting




Permitting Challenges

lllinois Department of Natural Resources

Office of Water Resources (OWR) - Waterway and Dam Construction
Permitting

Jurisdiction over any upstream or downstream water level impacts.
Office of Real Estate and Planning (OREP) — Project Concurrence

Jurisdiction over overall stream biologic health, including Threatened and
Endangered Species.

Stream Biota Sampling, Stream Sediment and Water Quality Sampling Report
completed by Hanson.

Required minimum bypass flows set by OREP.
lllinois Historical Preservation Agency
Cultural Resource Survey
U.S. Army Corps of Engineers

Permitting required by Section 404 of the Clean Water Act, and all
that that entails, including:

lllinois Environmental Protection Agency Bureau of Water

» Anti-degradation Certification required by Section 401 of the Clean
Water Act.




EFSC Project Permitting

Late 2005: Supplementalwater supply alternatives report
completed by Hanson

Mid-2006: Initial meeting with IEPA and DNR Office of Water
Resources RE: transfer of water from EFSC to Lake

Feb. 28, 2007: Joint Permit Application submitted to IDNR, IEPA
and USACE.

July, 2007: USACEPublic Notice

July, 2007: Hansonresponse to Public Notice Comments
provided to USACE

Oct. 2007: Meeting with IEPA Re: anti-degradation analysis

Oct. 2007: Additional modeling of gate operations provided to
IEPA due to Dissolved Oxygen concerns

Mowv. 2007: IEPA Public Motice and (Favorable) Anti-Degradation
Analysis published

Dec. 2007: IEPA extends Public Motice period due to concerns
expressed by City of Greenville

Feb. 27, 2008: Presentationto Ameren SeniorLevel Management
Project Review Board; approval to proceed with project final
design and contractor selection based on IEPA Public Notice/Anti-
Degradation Analysis

April 30, 2008: Public Meeting held in Coffeen

May 16, 2008: Meeting with City of Greenville held in State Sen.
FrankWatson's office

May 16, 2008: Projectdesign documents sentto potential
bidders

June, 2008: Hanson provides WORD documents to IEPA with
responses to Public Comments, including those provided at April
PublicMeeting, and later by Town of Breese

July15, 2008: IDNR-OWR permitfor projectissued

July, 2008: Projectawarded to Plocher Construction ($5M+)
Aug.—5Sept., 2008: Correspondence with and submittals to City
of Greenville onwatersupply concerns

Sept.9,2008: Responsesto QuestionsSubmitted to IEPA

Oct. 2008: Letter from City of Greenville's consultant agreeing
with little/no impact on proposed future EFSC Reservoir

Feb., March, 2009: Phosphorous TMDLconcernsraised by IEPA
September 8, 2009: EPA Issues40l Water Quality Certification
September 22, 2009: Permit Issued by USACE

Imeline

Feb 28, 2007: Joint Permit
Application submittal to IEPA,
IDNR, and USACE

Nov. 2007: IEPA Public Notice
(including a favorable Anti-
Degradation Analysis) published

April 30, 2008: Public Meeting
held in Coffeen

July 15, 2008: IDNR-Office of
Water Resources permit for
project issued

March, 2009: Phosphorous
TMDL concerns raised by IEPA

September 22, 2009: Permit Issued
by USACE







Construction




EFSC Pump Station '+ -~

Original Pump Station

3 «, \\‘L\J .“ !
Existing pump and motor
actuated valve




EFSC Pump Station and Gate Structure

Pump station intakes with the new galvanized trash racks installed.
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EFSC Pump Station and Gate Structure

A break in the
weather in
March allowed
the contractor
to work on the
building
envelope.



EFSC Pump Station and Gate Structure.

The pump
station was
completed
and
commissioned
in July of
2010.




EFSC Pump Station and Gate Structure.

i IR

Forming up
the base
slab on the
downstream
side of the
training
structure.

Gate structure
base rebar mat
“fabrication




EFSC Pump Station and Gate Structure.

> Plocher
Construction
selected a
Rodney Hunt
gate system to
meet the
specified
project
requirements.

» The gate was
installed on
March 24,
2010.
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EFSC Pump Station and Gate Structure

The gate is
being lowered to
meet the torque
tube assembly.
The two were
bolted together
and welded.
The gate pivots
~ on two spherical
~ bearings. The

. walls around the
sweep plate
were later
ground and
parged to blend
J in with the
= training structure
walls.




EFSC Pump Station and Gate Structure

View looking
upstream at the
gate.

The low flow bypass
has been installed at
the left hand side.

The gate and side
seals have been
adjusted and the
control building is
nearing completion.

Low flow bypass




EFSC Pump Station and Gate Structure.

Gate with EFSC
back in its
original
channel.

Note the low
flow bypass
inlet upstream
of the gate.
With the gate
upright, the
bypass
maintains a
minimum Q75
stream flow, as
required by
permit.




EFSC Pump Station and Gate Structure

.

Ameren and
Hanson
personnel
testing the gate
during high flow
conditions.
Stream flow
during testing
was between
1000 and 1200
CFS (high flow).




Video of EFSC Gate in Operation.




EFSC Pump Station and Gate Structure.

e .4 “

S

# Downstream

, wWE 2 2 of the gate

TR, \ e TR, L da with the gate

W fully lowered.

Stream flows

were high,

== approximately
. 1200 CFS.
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After - Completed Project
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QUESTIONS

For more information, please contact
Tony Comerio, P.E., CFM
at 217/788-2450
tcomerio@hanson-inc.com




