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FCREWRD

Conpressed air energy storage(CAES) is a technique for supplying
electric power to neet peak |oad requirenments of electric utility systens.
Usi ng | ow cost power frombase |oad plants during of f-peak periods, a
CAES pl ant conpresses air for storage i n an underground reservoir--an
aqui fer, solution-mned salt cavity, or mned hard rock cavern. During
subsequent peak | oad periods, the conpressed air is w thdrawn fromstorage,
heat ed, and expanded t hrough turbines to generate peak power. This
rel ati vel y new technol ogy offers significant potential for reducing
costs and inproving efficiency of electric power generation, as well as
reduci ng petrol eumfuel consunption.

Based on these potential benefits, the US Departnent of Energy (DX
i S sponsoring a conprehensive programto accel erate commercialization Of
CAES technol ogy. The Pacific Northwest Laboratory (PNL) was desi gnated
the lead | aboratory for the CAES Program As such, PNL is responsible
for assisting the DCE i n planning, budgeting, contracting, managi ng
reporting, and dissemnatinginformation. Under subcontract to PNL
are a nunber of conpanies, universities, and consultants responsi bl e
for various research tasks within the program

An inportant elenent of the programis to pronote comrercialization
of CAES technol ogy through the transfer of research results and experience
tointerested utilities. Toward this end, Environnental Science and
Engi neering, Inc., of &. Louis, Mssouri, performed a study ai ned at
devel opi ng an appropri at e net hodol ogy for siting CAES facilities.
Conduct ed for the Soyland Power Cooperative, Inc., an lllinois utility
actively planning the first CAES facility in the US, the study resulted
in tw reports.

The Technol ogy Assessnent Report describes the design and operationa
features of CAES systens in general and, nore specifically, of the proposed

Soyland plant. These features are then evaluated in terns of their



relationship to environnental siting and |icensing considerations.

The second docurent, Sting Sel ection Study, uses geotechnical and
environnmental criteria to outline a method for siting CAES facilities.

The work described i s based on detail ed anal yses of geol ogi ¢, environnental
regul atory, soci oeconomc, and ot her factors.

Taken toget her, these two docunents provide a case study of the first
attenpt to coomercially develop a CAES facility in the US As such,
they are intended as a basi s upon which other interested utilities can
make initial decisions regarding this promsing technol ogy.

ii
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EXECUTI VE SUMVARY

Thi s docunment outlines a method for siting a conpressed air energy
storage (CAES) systemusing geotechnical and environmental criteria.
The exanpl e used for this siting study was a 220- MA(net) water-
compensat ed CAES plant proposed by Soyland Power Cooperative, Inc. of
Decatur, Illinois. Serving 15 nenber rural electric cooperatives in
[11inois, Soyland's load growth projections indicate the need for a
facility to neet peak demand.

A conservative approach was utilized in the siting study which initially
enconpassed the entire state of Illinois. Five successive siting steps
served to reduce the study area involved to a sel ect nunber of sites.
In the same sequence the level of information required evolved from
general statew de or regional know edge to site-specific data. The five
steps in siting were

1. Regional Geotechnical Screening Statew de identification

and eval uation for suitable
stratigraphic characteristics

2. Regional Environmental Screening Statew de environnenta
favorability rating

3. Intermediate Anal ysis CGeot echni cal and environnent a
wei ghi ng and ranki ng of 28
sites

4. Environmental Fatal Flaw Analysis Detailed environnmental regul a-
tory exam nation of seven sites

5. Final Ceol ogical Survey Site-specific geologic review
of three sites

Because a site nust have suitable rock layers at the correct depth,
geologic criteria were given the most inportance in the analysis. Thus,



within any stage of siting, a region or specific site could be
elimnated fromconsiderationif it were determned to be geotechnically
unsatisfactory. This process elimnated nuch of the Illinois Basin in

t he Regi onal Geotechnical Screening stage and five candidate sites in
the I ntermedi ate Anal ysis.

Four levels of favorability were assigned to areas as part of the first
two stages; favorable, potentially favorable, potentially favorable
with conditions, and restricted for CAES systemsiting. Twenty-eight
sites were sel ected fromareas geotechnically favorable, favorable, and
potentially favorable environmental ly. Specific environnental rating
criteriawere utilized within four disciplines(air quality, water
resources, ecol ogy, and soci oeconom cs) as part of the second, third,
and fourth siting stages. Quantitative ranking of the sites using these
criteria was conducted as part of the Internmedi ate Analysis. Fatal
flaws, such as extensive mtigation, intensive studies, costly del ays,
or permt denial, were examned in the fourth stage for seven of the
sites. Four sites were elimnated by such potential flaws.

Sites in Adans, Pike, and Menard Counties, Illinois, were surveyed using
existing regional or site-specific information. Adanms and Pi ke Counties
were found to be the nost acceptable for further geotechnica
investigation for CAES siting.



10 | NTRODUCTI ON

Soyland Power Cooperative, Inc. of Decatur, Illinois is proposing the
construction of a 220-MMnet) conpressed air energy storage (CAES)
facility to nmeet anticipated peak demand | oads of its 15 nmenber
cooperatives. To conply with Rural Electrification Admnistration (REA)
regul ations and to | ocate an environmental |y and geotechnically suitable
location for this facility, an extensive siting study was required.

Because CAES is a new energy technol ogi cal devel opment in the United
States, the US Department of Energy, through its Pacific Northwest
Laboratory operated by Battelle Menorial Institute, sponsored this
siting study for Soyland's proposed 220- MVCAES pl ant .

The siting study consisted of five separate steps which narrowed down
the choice of alternatives while increasing the infornation base for
those remaining sites. The steps were:

Regi onal Geot echni cal Screeni ng,

Regi onal Environnental Screening,

I ntermedi ate Anal ysis,

Envi ronnental Fatal Flaw Analysis, and

a M 0w DN P

Fi nal Ceol ogi cal Survey.

The main selection criteria were geotechnical and environnental
suitability relevant to plant design and |icensing.

The study was conducted by Environmental Science and Engi neering, Inc.
(ESE) of S. Louis, Mssouri, wth assistance by Fenix and Scisson, Inc.
of Tul sa, &kl ahonma; G bbs and HiIl, Inc. of New York, New York; and
PLANTEC, Inc. of Jacksonville, Florida.



2.0 OVERVIEW OF SITING METHODOLOGY
2.1 CRITICAL CAES FEATURES

For the purposes of this study, critical CAES features relevant to
siting and licensing were viewed fromtwo aspects: (l) general features
pertinent to all CAES systens regardl ess of owner, size, or geographic
area; and (2) a nore specific set of CAES parameters associated with the
unit which Soyland Power Cooperative, Inc. is proposing. This approach
allowed the interdisciplinary siting teaman overall appreciation for
CAES system operation, while providing specific parameter values as
necessary for the quantitative aspects of the siting nethodol ogy.

The maj or CAES system design and operational characteristics reviewed by
the teamprior to initiation of siting included
1. Land area required
Oper ational node,
Conpr essi on node,
Fuel type and usage,
At mospheric em ssions,
Noi se,
Wast ewat er di schar ges,
Enpl oynent,

© NP A WD

Surface reservoir characteristics,

=
o

Cavern requirenents and characteristics, and

[EEN
-

Frequency and periodicity of operation

More specific quantitative features of the proposed CAES unit utilized
for siting purposes are presented in Table 2-1. The values used are
typical for siting purposes and may not be the sane as those in
Soyland's final specifications(Figures 2-1 and 2-2).



Table 2-1. Estimated Conpressed Air Energy Storage System
Parameters Used for Siting a Plant for
Soyland Power Cooperative, Inc.*

Power out put 220 W

Power consunption during conpression node 162.3 MW
Conpressed air pressure 800 psig

Tenperat ure 59°C

Fl ow 300 kg/s

Heat rate 4100 BTW/KWH
Nurmber of turbines 2

Nunber of conpressors 3

Under ground st orage capacity 213,500 m3

Power generation cycle 11 hours
Conpressor cycle 11 hours

Surface reservoir 175 acre-feet
Depth of the cavern 1,800 - 2,000 feet
Fuel Nunber 2 oi

Fuel consunption 7,000 gal/hr

Heat rejected in cooling tower 5.29 x 108 Btu/hr
Cool i ng water flow 50, 000 gpm
Blowdown 320 gpm
Evaporation/drift |0ss 1,175 gpm

* Val ues are typical for siting purposes and not necessarily the sane
as final specifications.

Source: G bbs and Hill, 1981.
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2.2 LEVEL OF | NFORVMATI ON NECESSARY

The CAES siting study utilized general and easily available information

for a large geographic area and al so site-specific data requiring

extensive literature reviews, agency contacts, and site visits.

The study was designed in five separate stages, with the follow ng |evel

of information required for each stage:

1.

Regi onal Ceot echni cal Screening--required statew de know edge

of Illinois stratigraphy which was generally available from
records and several publications of the Illinois State

Ceol ogi cal Survey and individuals enployed by the Survey.
Regi onal Environnental Screening--required general statew de

environnental information on air quality, water resources,

ecol ogy, and socioeconomcs. This often included or was

suppl emented by nore site-specific data, especially as related
to major pollutant em ssion areas or other sites restricted
from CAES siting.

I ntermediate Anal ysis--required nore site-specific geotechnica

and environnental information for a discrete number of sites
(28). This was generally collected by contacting specific
agencies [i.e. prine farm and, United States Department of
Agriculture (USDA); historic and archaeol ogical sites,
Department of Conservation; etc.] or researching specific
references for detailed regional or site-specific data.

Fatal Flaw Anal ysis--required site-specific environnenta

information for a limted nunber of sites (7) of a known size
(<25 square niles). This was collected by visiting the sites,
using existing information from past studies, and contacting

| ocal agency personnel.



Fi nal Geol ogical Survey--was the nost data-intensive phase,

focusing on three specific sites. The major sources of

information were records and drill logs on file with the State
Geol ogi cal Survey. Additional site visits were also conducted
to verify the existence of specific geologic and topographical

features at each site.

2-6



2.3 | NTERD SC PLI NARY APPRQOACH

The siting teamconsisted of an interdisciplinary group of scientists

and engineers. This group was conposed of individuals wth experience
and specific know edge in five areas:

1

w

Overal | power plant design, operation, and environnenta

i nterfaces;

Power plant siting techniques enploying both federal and state
gui del i nes;

CAES systemdesi gn and operational technol ogy;

CGeot echni cal experience in underground cavern design and

devel opnent ; and

Previ ous power plant siting or other relevant experience in
[1linois.

To achieve this staff conposition and depth of personnel, ESE was
assisted by the foll ow ng groups:

1.

G bbs and Hi ||, Inc.--engineers, designers, and constructors
skilled in the design and operation of CAES above- ground
facilities;

Feni x and Sci sson, Inc.--geotechnical consultants with
expertise in underground cavern design and devel opment with
prior experience in lllinois; and

PLANTEC, Inc.--skilled in socioeconom c analysis and planning,
as well as investigation of cultural and historic resources.

This team worked together to delineate and assess the najor physical and
operational features of CAES system determ ne geotechnical suitability,
and eval uate potential environmental inpact and licensability. This

approach provided a basis for synthesizing a nultitude of environnental
econom ¢, and engi neering considerations which affect the suitability of
areas for CAES plant siting.



Two publications were utilized to design and assure an interdisciplinary
appr oach:

1. REA's Methodol ogy for |dentifying Environmental Constraints in
Power Plant Siting(Novermber 1979); and

2. EPA's Inplenentation of Procedures on the National
Envi ronnental Policy Act (effective Decenber 15, 1979).

The follow ng individual s and organi zati ons have participated in the
preparation and devel opment of this docunent.



2.4 GEOTECHNI CAL CRITERI A

Ceot echnical conditions at a specific site were recognized as being the
most inportant aspect of siting regardl ess of other environnental

engi neering, or economc conditions. Lack of adequate strata for cavern
construction elimnates any specific area fromCAES plant placenent.
Therefore, a conservative approach, using geologic suitability as the
most critical feature in siting, was enployed. Under this approach, any
area or site could be elimnated at any tinme or stage of the siting
analysis if it were found to be geotechnically unsuitable for a CAES
plant. This conservative approach is further exenplified by the

i ncorporation of the geotechnical site analysis into three of the five
steps in the siting study.

The two major geotechnical criteria were

1. Quality of the rock strata, including water and air tightness,
suitability for either boring or room and-pillar construction
and other CAES-specific criteria; and

2. A cavern depth from1,700 to 2,500 feet beneath ground surface
for the proposed 220- MNfacility. This allows adequate
wat er - conpensat ed cavern pressure for the design range of
t urbomachinery in the power house.

These two criteria were incorporated into the Stage | Geotechnica
Screening, Stage 111 Intermediate Analysis, and Stage V Geol ogi ¢ Survey
sections of the siting study. Oher nore specific geological criteria
were evaluated in these stages. Additionally, karst topography,

exi stence of coal mning, and seismc risk were also evaluated in the
Regi onal Environnmental Screening stage.



2.5 ENVI RONMENTAL CRI TERI A

Four major environnental disciplines were identified and eval uated by
the siting teamin each phase of the study:

1.

Air Quality--included analysis of the presence and density of
pol lutant sources, Class II PSD increments, anbient air
quality, Class | visibility standards, and noise

VWt er Resources--focused prinmarily on water quality and

availability, evaluating stream!lowflow characteristics, flood
frequency, and floodplain regulation.
Ecol ogi cal Resources--examned terrestrial and aquatic

bi ol ogi cal communities and, specifically, the presence of
threatened or endangered species or their habitat, natural
areas, habitat diversity, and species diversity.

Soci oecononmi cs- - anal yzed |and use and zoni ng, comunity

structure and potential inpacts, historical and archaeol ogi ca
resources, presence and significance of federal and state |and
use areas, and transportation.

The eval uation of these disciplines in each stage was designed to be

1.

N o Ok w

Rel evant to power plant and CAES siting, especially in
[11inois;

Integrative and interactive in evaluating multidisciplinary
siting constraints;

Sensitive to environmental conditions in Illinois;

Flexi ble for necessary updates as siting constraints change;
Responsive to regulatory requirenments;

Rational in decision-making and objective as possible; and
Capabl e of verification and docunentation



2.6 STEP- W SE EXCLUSI ONARY PROCESS

The siting process enployed in this study utilized a step-w se approach
whi ch reduced the site options, while maximzing environmental and

geot echni cal acceptability of these site options. This technique can be
summarized by a 3-step approach:

1. Regional Screening--Examnes a large area(service area) for
general suitability for environnental, econom c, and
engineering suitability;

2. Internediate Analysis--Selects a nunber of sites for closer
exam nation (<50), collects data, weighs criteria, and ranks
sites; and

3. Site-Specific Analysis--Rigorously examnes a |imted number of
sites (<10) for engineering, environmental fatal flaws, and a
future scenario anal yses.

Due to the overriding geotechnical requirements of a CAES plant, this
study was nodified to include a starting and finishing step which
enmphasi zed geology. The resulting siting study was therefore conposed
of five steps with a decreasing study area size:

Process Steps Study Area Size
1. Regional Ceotechnical Screening St at ewi de

2. Regional Environnental Screening 3/4 of state

3. Intermediate Analysis 28 sites

4. Environnmental Fatal Flaw Analysis 7 sites

5. Detailed Geol ogical Survey 3 sites



3.0 APPLI CATI ON OF SI TI NG METHODAOLOGY TO A USER
3.1 SOYLAND POAER COOPERATI VE, I NC. CAES

Soyland Power Cooperative, Inc. is an electric power generation and
t ransm ssi on cooperative organized in 1963 to serve 15 distribution
cooperatives within Illinois. The Soyland headquarters is |located in
Decatur, Illinois. The distribution cooperative nenbers of Soyland and
the location of their headquarters are as foll ows:

* g ay Electric Co-operative, Inc., Flora

* dinton County Electric Cooperative, Inc., Breese

* ol es-Moul trie Electric Cooperative, Mattoon

* Corn Belt Hectric Cooperative, Inc., Bl oom ngton

* Eastern I11inoi's Pover Cooperative, Paxton

* Edgar El ectric Co-operative Association, Paris

* Farmers Mitual Electric Conpany, Ceneseo

* I11ini Electric Cooper ative, Chanpai gn

*11linois Val l ey El ectric Cooperative, Inc., Princeton
* McDonough Power Cooperative, Macomb

*

Monroe County El ectric Co- Qperative, Inc., Waterl oo
Shel by El ectric Cooperative, Shel byville
Sout hwestern El ectric Cooperative, Inc., Geenville

*

* Tri-County Electric Cooperative, Inc., M. Vernon
* VWayne- Wii te Counties El ectric Cooperative, Fairfield

The overall aimof Soyland and its nmenber cooperatives is to provide
their menber-owners in the rural areas of Illinois with areliable and
econom cal source of electric energy.

Figure 3-1 shows the general areas within IIlinois served by the Soyland
cooperative nenbers.

Soyland Power Cooperative, Inc. has investigated several alternative
forns of peak-power generation systenms to suppl ement planned baseload
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generation capabilities. Soyland's managenent has decided that a CAES
plant may provide a feasible and econom cal supply of peaking power for
its menber cooperatives. Soyland's justification for investigating a
CAES peak-load plant is that it will provide peaking power from baseload
power sources, reduce the amount of petrol eumfuel needed fromthat of a
conventional peak unit, and reduce maintenance costs on baseload units
by allowi ng themto operate nore efficiently at a constant steady rate.

An early and key step in Soyland' s planning was the approval of a
Per manent Fuel Use M xtures Exenption fromthe Econom ¢ Regul atory
Admnistration within the US Departnent of Energy. This allows
Soyland to use petrol eumor natural gas otherw se prohibited by the
Power Plant and Industrial Fuel Use Act of 1978.

Soyland has al so contracted with Reynolds, Smth and HIls, Inc. for a
study entitled "Eval uation of Peaking Power Alternatives.™ Initial
results indicate that the CAES alternative is significantly lower in
cost than ot her options considered.



3.2 STUDY AREA

The study area chosen for this siting study included the entire state of
[l11inois, or approximately 54,000 square niles. Thus, the study area
was not limted to the service area of Soyland, indicated in Figure 3-1.
The major factors determning the study area were:

1. The study region should include sufficient land area to allow
the evaluation of areas with differing environnenta
characteristics and to enhance the probability of |ocating
potentially suitable sites and alternatives; and

2. The study region should not include so nuch land area that
substantial resources are required to evaluate the suitability
of the area when an adequate number of suitable sites are
available in a snaller area.



3.3 OBJECTIVES OF STUDY

The principal objective of the study was to locate a site inlllinois

for Soyland's proposed 220- MV CAES plant. Wthin this general objective

were three secondary needs:

1.

Locate a site or sites with a high potential of containing the

necessary rock strata at the proper depth for CAES cavern

devel opnent;

Locate a site or sites which are environmentally acceptable for

permtting wthout extensive mitigation, studies, or other

del ays; and

Select a site using a technique and having the characteristics

whi ch meet the follow ng conmprehensive policies and guidelines

as they pertain specifically to Soyland:

* The National Environmental Policy Act of 1969 (NEPA) and the
Counci | on Environmental Quality regulations for inplenenta-
tion of NEPA procedures, effective July 30, 1979

* The Rural Electrification Adninistration (REA) procedures for
i mpl enenting NEPA(REA Bulletin 20-21) and any forthconing
revision to these procedures;

* O her pertinent federal and state laws such as the Clean Air
Act; and

* Ot her pertinent Executive Orders such as E. O 11988
(Floodplains).



4.0 STACE I--GEOTECHNICAL SCREEN NG
4.1 OBJECTIVE

The objective of the Stage | Geotechnical Screening was to identify
those areas within Illinois which could be expected to nmeet the specific
geotechnical requirements of a CAES facility. As identified in

Section 2.4, the underground aspects of a CAES unit require excavations
in natural bedrock at a depth specific to the required air pressure
entering the turbine. Therefore, during this initial stage, a genera
survey was conducted to identify the regional stratigraphic
characteristics of Illinois. Levels of favorability were assigned to
each specific area or stratigraphic unit. The result was to be a gross
regi onal screening indicating areas either favorable or restricted from
siting a CAES plant.

Pl ant specific parameters were those of Soyland's proposed 220-¥Ww CAES
facility. The survey was conducted using existing infornation.



4.2 APPROACH AND METHODOLOGY

Due to the physical and operational aspects of the CAES system geol ogic
suitability was assigned the first priority in the initial screening
process. This superseded any other environmental, economc, or
engineering criteria. This was predicated by the fact that if
sufficient geologic conditions at a site were not available, then siting
was not possible. No acceptable degree of economc, engineering, or
environmental favorability defined in later stages could offset the

geol ogi c unfavorability of a site

Thi s geol ogi ¢ survey was conducted utilizing existing geologic
information for Illinois. The major source of this information was the
[1linois Institute of Natural Resources, State Geologic Survey in
Urbana. Staff menbers were consulted during this stage and docunents
and other materials published or catal oged by this organization were
ref er enced.

Wil e the available geologic information for Illinois is extensive and
accurate froma regional scale, it is not necessarily site specific.
Therefore, it should be noted that this initial survey was conducted on
a macro-scale with [imted data input specific to any one area or
potential site. The character of individual stratigraphic units nmay
vary considerably within a few hundred horizontal feet. Wthin this

di stance, one rock stratummay increase or decrease in thickness and
depth significantly, depending on undetected variations in the
under|ying bedrock structures. As a result, the final product fromthis
stage of the siting process would not provide a definitive positive or
negative response for a specific site. Instead, the results were to be
a conparison of regions of simlar favorability.

To aid inthe identification of suitable rock strata inlllinois, three
broad parameters were established by the siting team



1. The rock formation nust be massive, relatively inpermeable, and
capabl e of supporting underground mining. (It was determned
early in this review that Precanbrian granites, nassive
dol om tes, and massive |imestones were the nost likely to
satisfy these criteria.)

2. The stratigraphic unit nmust be at least 100 feet thick to allow
sufficient vertical roomfor excavation while not jeopardizing
the integrity of the structure.

3. The rock strata must occur between 1,700 and 2,500 feet bel ow
ground surface. This will allow sufficient head for water
compensation to provide the desired approximte 800 psia for
power generation.

Regarding the first item specific geologic qualities of the rock strata
included in the analysis were potential of folding, faulting and
jointing, degree of schistosity, and rock mass perneability. The latter
factor is significant, as air could escape a conpressed cavern by
percolating through a rock nass of relatively |ow perneability. This
woul d result in increased operating costs during the conpression cycle
and decreased pressure(or energy) in the generation node. Rock strata
suitable for either roomand pillar or boring methods of cavern
construction were considered

The required rock strata thickness was a function of the planned
geonetry of the Soyland CAES facility. The final cross-sectional area,
tunnel length, and design would depend on the structural properties of
the rock being mned. However, the planned scheme was for tunnels of
the storage cavern to be arch shaped, 80 feet high in the center, and
approximately 60 feet wide at the base. This necessitated the
requirenent that the rock strata be at least 100 feet thick vertically.

Havi ng established the above three rock strata criteria, a 3-phase study
was conducted to locate and rate favorable strata in Illinois:
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1

Det ermi ne which stratigraphic units occurring in lllinois
(regardl ess of depth, thickness, or spatial |ocation) met the
first criterion listed previously.

Esti mate where these stratigraphic units would occur in
[llinois at the desired depths (1,700 to 2,500 feet) and at
vertical thickness (100 feet mninun).

The final step was to develop a favorability rating for the
avail able stratigraphic units as they related to a conposite
regi onal screening.

The last step would result in a ranking systemin which areas within

[11inois could be assigned different favorability ratings. In this way

the entire state could be assigned a favorability level in a nethod

simlar to later steps. The followi ng favorability rating systemwas

devel oped for this last phase of regional geol ogic screening:

1

Favorabl e- - Areas with a high potential of containing suitable
strata occurring at the required depth and thickness.
Potential | y Favorabl e--Areas with a noderate potential of

containing suitable strata occurring at the required depth and
t hi ckness.

Potentially Favorable Wth Conditions--Areas with a | ow

potential containing suitable strata at the required depth and
t hi ckness.

Restricted--Areas with no potential of containing suitable
strata at the required depth and thickness.



4.3 RESULTS

Di scussions with the staff of the Illinois State Geol ogi cal Survey

(1981) and review of the available literature indicated that five mgjor
units were determned to have the potential to satisfy the established

criteria

for Soyland's CAES plant. These units, indicated by age and

rock unit, include:

Age Rock Unit
Precanbri an Al granites
Canbri an Lombard Dol omite of the Eau Claire Formation
Canbri an Knox Dol omite Megagroup
Ordivician O tawa Li nestone Megagroup
Silurian and
Devoni an Hunton Li nestone Megagroup

No M ssissippian or Pennsylvanian strata were found to meet the criteria

over a significant geographic area of Illinois.

A detailed description of each of the five rock units foll ows.

1.

Precanbrian Granite--Precanbrian formations serve as the

basenent rocks for Illinois, being the ol dest formation of
those five identified as potentially acceptable. The uppernost
surface of these rocks ranges fromdepths of 14,000 feet in

southern Illinois(in the Illinois Basin) to approxi mately
2,000 feet in northern and northwestern Illinois. Mst of the
Precambrian rocks in Illinois are granites or other intrusive

i gneous rocks (Willman et al ., 1975). The buried upper surface
of the Precanbrian strata is hilly, having a known relief of as
much as 800 feet (Atherton, 1971) in Illinois. Therefore,
vertical differences may potentially be significant over a
rather short horizontal distance. As indicated in Figure 4-1,
those areas of the Precanbrian of the desired thickness and
depth occur primarily in the northwestern corner of the state
and in central Pike County.



WARREN

Feoria

D FULTON
HANCOCK | McDONOUGH

VEAMILON

OF WITY

CHAISTIAN MOULTRIE ng

CLARK

MACOUPIN

<

)
$
.

CUMBERLANO

MONTGOMERY

ILLINOIS

FAYETTE
JASPER

2,
N
&

CRAWFORD

ST CLAIR

W

HAMILTON

AANDOLPH

y
FRANKLIN
>

Q
GEPPPyea— |
A pre=r L
é GALLATIN

WILLIAMBON
8C

Figure 4-1
PRECAMBRIAN GRANITES

ILLINOIS STATE GEOLOGICAL SURVEY, 1981.
ESE, 1981.

SITE SELECTION STUDY

SOURCES:




Knox Dol om te Megagroup—-Consisting of relatively pure

dolomte, the Knox Megagroup underlies all of Illinois except
smal | areas of northernlllinois. This formation is thinnest
near the northern part of the state, ranging from300 to 500
feet thick. In this area, it also contains thin layers of
linmestones. CQutcrops of these strata occur in La Salle and Lee
Counties in northern Illinois. Towards southern Illinois the

| i mest ones di sappear and the negagroup thickens, reaching a
maxi mum t hi ckness of 6,000 feet along the bottomtier of
counties (Willman et al., 1975). Formati ons of the Knox
Dol om t e Megagroup occurring at the desired depth and thickness
were estimated to occur along a line northward from Mnroe
County to Woodford County, then eastward (Figure 4-2).

Lonbard Dol omtes of the Eau Caire Formation--The Eau Caire
Formation consists of dolomte, dolomtic sandstone, and shal e
(Walcott, 1914). Underlying all of Illinois, it ranges from

300 feet in thickness in the western part of the state to nore
than 1,000 feet in the southeast. However, the Lonbard
Dol om te Menber ranges froma few to 150 feet thick. It

consi sts primarily of grayish brown partly sandy dolonite
contai ning sone shale. Sandstone is nore prevalent in the west
and north, beconming nore shaly in the south (Willman e al.,
1975).  For purposes of this study, the nost suitable strata
occurred along the western edge of Illinois and then through
north-central Illinois(Figure 4-3).

O tawa Li mest one Megagr oup- - Thi s megagr oup consi sts dom nantly

of carbonate rocks and occurs throughout Illinois. The

t hi ckest deposits occur in southernlllinois where it may
attain a depth of 1,300 feet. Thinnest deposits are in western
and north-central sections of the state. In these areas,

t hi ckness may range bel ow 300 feet, wth occasional outcrops
and erosion occurring. For CAES siting, the nost favorable
depths and thicknesses of this formation were determned to
occur in an arching north-south line fromRandol ph County to
Dewi tt County and then westward through southern Vemillion
County (Figure 4-4).
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5. Hunton Linestone Megagroup- - The Hunton strata occur throughout
[1linois, although they are absent in the north-central region

and in small parts of western and southern Illinois. The
t hi ckest deposits(with thicknesses of 1,800 feet in sone
areas) occur in southeastern Illinois. In northernIllinois

this megagroup is alnost entirely dolomte, whereas in southern
[I'linois limestones are nore comon (Willman et al., 1975).

For purposes of CAES plant siting, the nost favorable areas in
terms of depth and thickness occur in an area from Al exander
County northward to Macon County, the east towards Edgar County
(Figure 4-5).

The five rock units were all determned to be rated favorable for siting
the Soyland CAES plant, given proper depth and thickness. Therefore,
the areas indicated in Figures 4-1 through 4-5 were all favorable for
further inclusion in the siting study. The favorability specifications
as related to Illinois were thus outlined:
Favorabl e Areas-- Regions of the state having deposits of
Precanbrian granites, the Knox Dol om te Megagroup, the Lonbard
Dol omtes of the Eau Claire Fornmation, the Ottawa Linestone

Megagroup, or the Hunton Limestone Megagroup at suitable depths
(1,700 to 2,500 feet below ground surface) and thicknesses (100
feet mninum were classified as favorable (Figure 4-6). Such
regions would be carried to the next stage of siting and
evaluated by different criteria.

2. Potentially Favorabl e--Regions of the central and northern
parts of Illinois bordered or enclosed by favorably rated areas
were rated as being potentially favorable. The reasons for
this rating were

a. Al of the favorable rock units identified for CAES in
[11inois occur in this region and may, in fact, occur
in proper thickness and depth. The five strata
however, are generally thinner and nearer the ground
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surface than in the suspected favorable areas.

b. The level of accuracy for determ ning the favorable
rock units was such that definitive boundaries were
difficult to assign, especially in the north

c. While not as high as in the favorably rated areas,
there is a strong potential for finding a geologically
acceptabl e CAES plant site in this area.

Potentially Favorable with Conditions--That region south and

east of the Huntoun Limestone Megagroup in southeast Illinois
was rated potentially favorable with conditions. The prinmary
reason for this classification was the predom nance of the

M ssi ssippian and particularly the Pennsylvanian Systens in
this region of the state. These enconpass nuch of the Illinois
Basin, which is also characterized by extensive coal and gas
deposits. The Pennsyl vanian Systemis conposed of sandstones
(approxi mately 60 percent), siltstone, and shale. \here the
Pennsyl vani an reaches a maxi mum t hi ckness in excess of 2,500
feet, it is characterized by many vertical, often abrupt,
changes in lithology that produce nore than 500 distinguishable
units. Because of this geologic conplexity and potential for
conflict between CAES operation and energy extraction
activities, the southeastern region of Illinois was rated as
being potentially favorable with conditions. Therefore, the
chance of finding a suitable CAES site, geologically speaking,
was nmoderate. This did not nean, however, that such sites did
not exist, but rather the chance of finding a suitable site was
much |lower than in areas rated favorable or potentially
favorabl e.

Restri ct ed- - Because of the lack of detailed geol ogic
information assuring that a CAES plant site was not possible in
a region, no part of Illinois was rated as being restricted
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After the previously-nentionedratings were assigned to various regions
of Illinois(as shown in Figure 4-61, it was decided that the Illinois
Basin, or that region rated potentially favorable with conditions,
shoul d be elimnated fromfurther consideration in the siting process
for the follow ng reasons
1. Large areas of the state were rated favorable or potentially
favorabl e geol ogically for CAES, thus allow ng a high potentia
of finding a geol ogically adequate CAES plant site
2. The chance of finding a suitable CAES plant site in the
[1linois Basin was significantly |ess than the favorable or
potential ly favorable areas. The high cost of test drilling
prior to final site confirmation could be prohibitive if
mul tiple boring prograns were required

Therefore, the result of the Stage I Geotechnical Screening was to
elimnpate the Illinois Basin fromfurther consideration for CAES siting.
This left much of western and northern Illinois, which was rated
favorable or potentially favorable, available for further analysis.
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5.0 STAGE 11-- REG ONAL ENVI RONVENTAL SCREEN NG
5.1 OBJECTI VE

The objectives of the Stage 11-- Regional Environmental Screening
analysis were to screen the land area of the study region for its
specific relative environmental suitability for siting a 220- MV CAES
plant and to identify within the study region approximtely 20 to 25

potential siting areas with the nmost suitabl e environmental conditions.

5-1



5.2 APPROACH AND METHODOLOGY

Regi onal Environmental Screening was performed at the macrogeographic

scal e by using the overlay mapping technique. The entire study region

resulting fromthe geotechnical screening was examned froma

mul tidisciplinary viewoint and was systematically categorized into

areas of relative suitability for siting a CAES power plant. The region

was screened for each of the follow ng major environnental categories:
1. Ar Quality,

Vater Availability,

CGeot echnical Suitability,

Ecol ogi cal Quality, and

Socioeconomic/Land Use Conpatibility.

u A w N

For each of these categories, the relative suitability of the study
region was rated according to a 4-level favorability rating system

This systemindicated the relative degree of restriction or favorability
of areas for CAES plant siting. The ratings were based on the degree of
nmodi fication(including special engineering/design or regulatory
approval considerations) required in siting, constructing, and operating
a CAES plant because of the existing environnental conditions.

The four levels of favorability ratings were defined as foll ows:

1. Favorabl e--Areas of the study region which net all category
criteria, with mninmmnodification necessary. A CAES facility
can conply with all regulations and conditions that affect
siting with a mninumof outside influences requiring
nodi fication of siting or additional studies.

2. Potentially Favorabl e--Areas which net all category criteria,
but would require noderate nodifications. The CAES facility
can comply with all regulations and conditions affecting siting

with some mnor outside influences requiring nodification or
addi tional study.



3. Potentially Favorable with Conditions--Areas of the region

which net all category criteria but would require substantia
CAES siting nodifications because of econonic, environmental
regul atory, institutional, or technol ogical constraints. The
CAES plant could not locate in this area unless considerable
effort were expended to comply with regulations or conditions
affecting siting. This rating still allows changes in
technol ogy and variances fromstate and |ocal regulations.

4. Restricted--At least one siting criterion of the five
environnental categories restricts use of areas. Furthernore
no changes in this restriction are anticipated. A CAES
facility could not locate in this area. No changes beyond
those specified for the previous rating could be made.

A CAES favorability specification rating table was devel oped for each of
the five environnental categories examned. These tables and the
rationale for criteria used to devel op these tables are discussed in
Sections 5.3 through 5.7. Based on these favorability specifications
and rel evant technical data, environnmental resource maps delineating
areas according to their favorability for CAES plant siting were
prepared for each of the environmental categories. In Stage I1, al
mappi ng was done at the scale of 1:500,000 using a USGS base map. These
| arge- scal e base resource maps were integrated to forma conposite
screening map of favorability for each environnental category.

The next step in the regional environnental screening process was the
integration of the five environmental category conposite maps to forma
single overall composite map. For this overall conposite map, each area
in the study regions was assigned the nost restrictive favorability
rating fromthe five individual environmental category maps. Through
this process, areas which are nost favorable for siting in relation to



all environmental categories were identified. Areas identified as

"Restricted" on the overall conposite map were excluded fromfurther
consideration in the site selection study.

After the overall conposite nmap was prepared, the next task in the site
sel ection process was the identification of potential siting areas for
Stage IIT analysis. Since the regional environnental screening
identified large land areas of varying sizes and configurations, it was
necessary to divide these large land areas into nore discrete and

smal ler land units for the nore detailed analysis in Stage 111, These
smal | discrete land units, or candidate siting areas, were approximtely
20 to 25 square mles in size



5.3 AR QUALITY

5.3.1 RELATIONSHI P OF AIR QUALI TY CONSI DERATI ONS TO POAER PLANT SI TI NG
The atnospheric emissions froman oil-fired gas turbine power plant of

220-¥w capacity can affect a significant inpact on the air resources in
the general area of the plant. The extent of this inpact is largely
dependent on the size (capacity) of the plant, on the design of the
combustion conmponents (fuel consunption), and on the mbde of operation
(nunber of hours of operation per day; load factor, etc.). O her
factors that affect emissions, and consequently impact on air quality,
include fuel sulfur content, neteorol ogy, and basic plant design factors
such as stack height, exit velocity, exit tenperature, emssion contro
systens, and arrangement and proximty of major plant structures
relative to the stack. The consequence of the inpacts resulting from
such a facility is further dependent on site-specific factors such as
proximty to major sources of air pollutant emissions, existing anbient
air quality, and status of Prevention of Significant Deterioration (PSD)
increnent consunption in the area of influence

Since air quality inpacts potentially affect vegetation, soils, anim
and human health, visibility, and other values, regulations have been

i npl emented which protect the general public against known harnful
effects with an adequate margin of safety. Therefore, the focal point
of the air quality considerations in a siting study is the applicable

| ocal, state, and federal air quality regulations. Factors which can
affect conpliance with these regulations nmust be identified and rel ated
to favorability ratings based upon currently available information. A
synopsis of applicable air quality regulations for siting a power plant
inthe State of Illinois is presented in the follow ng sections.
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5.3.2 FEDERAL REGULATI ONS

5.3.2.1 AMBIENT AIR QUALI TY STANDARDS

The U S. Environmental Protection Agency (EPA) has enacted Anbient Air
Quality Standards (AAQS) applicable to all areas of the country

(Table 5-1). Primary standards were pronulgated in order to protect
human health, with an adequate margin of safety.

Secondary standards were pronul gated to protect against adverse welfare
effects, i.e., effects on vegetation, animals, soils, visibility, etc.

Areas of the country shown to be in violation of these standards are
designated as nonattai nment areas, and new sources |ocated there or
nearby may be subject to stringent air permtting requirenents. An
oil-fired gas turbine power plant w |l have measurabl e inpacts on sul fur
di oxi de and nitrogen dioxide air quality levels, but will have m nor
inmpacts on air quality levels of the other criteria pollutants.

5.3.2.2 PREVENTI ON OF S| GNI FI CANT DETER ORATI ON (PSD)

The US Congress passed anmendnents to the Aean Air Act in 1977 which

i ncluded provisions for prevention of significant deterioration (PSD) of
air quality. The President signed the amendments into | aw on

August 7, 1977 (Public Law 95-95). On June 19, 1978, U S EPA

promul gat ed revised PSD regul ations (Federal Register, Vol. 43, No. 118)
in order to inplement the G ean Air Act Amendnents of 1977. On

August 7, 1980, as a result of a decision of the US GCourt of Appeals
for the D.C. Grcuit in Al abanma Power Company vs. Costle, EPA further
amended the PSD regul ations as per 40 CFR 51.24, 52.21. On this sane
date, changes affecting new source review in nonattai nment areas and

requirenents under EPA's Em ssions Offset Interpretive Ruling

(40 CFR Part 51, Appendix S) al so becane effective. The najor air
quality limting feature of the PSD regul ations is the maxi rumal | owabl e
increase in levels of sulfur dioxide and suspended particulate natter.
The maxi mumal | owabl e i ncrease is dependent on area classification
(Table 5-2). Mst areas of the country are ass II, while certain
national parks and national w | derness areas are designated as O ass |.



Table 5-1. National Anmbient Air Quality Standards (ug/m3)

Primry Secondary
Pol | ut ant Aver agi ng Tine St andar d St andar d
Suspended Particul ate Annual CGeonetric Mean 75 60
Mat t er 24- Hour Maxi mum 260% 150%*
Sul fur D oxide Annual Arithmetic Mean 80 N/At
24- Hour Maxi num 365% N/At
3- Hour Maxi mum N/At 1,300%
Car bon Monoxi de 8- Hour Maxi num 10,000% 10, 000%*
1- Hour Maxi mum 40, 000* 40,000%
Hydr ocar bons 3- Hour Maxi mum
(6 to 9 AM) 160% 160*
Ni trogen D oxi de Annual Arithmetic Mean 100 100
Ozone 1- Hour MNaxi mum 235% 235%

* Maxi mum concentration not to be exceeded more than once per year.

f N/A = No standard exists.

Source: Code of Federal Regulations, Title 40, Part 50.



Tabl e 5-2. Federal Prevention of Significant Deterioration
Increnents (ug/m3)

d ass
Pol lutant/Averaging Ti nme [l 111
Particul ate Matter
Annual Ceonetric Mean 5 19 37
24- hour Maxi munt 10 37 75
Sul fur Di oxi de
Annual Arithnetic Mean 2 20 40
24- hour Maxi nunt 5 91 182
3- hour Maxi mumt 25 512 700

*I'ncrement can be exceeded once per year for each class.

Sources: Public Law95-95, Oean Air Anendnents of 1977.
Federal Register, Vol. 43, No. 118, June 19, 1978.




The PSD al | owabl e increnents are significant in that a new power plant
cannot exceed the increments, either singly or in conbination with other
maj or new or nodified sources in the area

5.3.2.3 EM SSION LI M TI NG STANDARDS

New fossil-fuel ed power plants greater than 250 x 10® Btu/hr heat

i nput nust neet Federal New Source Perfornmance Standards (NSPS) for
particulate matter, sulfur dioxide, and nitrogen oxides(Table 53). In
addition to NSPS, such new power plants nust undergo a Best Available
Control Technol ogy (BACT) review as part of the PSD analysis and new
source review. The BACT review establishes an em ssion contro
system/emission |imt based upon environnental, energy, social, and
econom ¢ inpacts. NSPS are used as a starting point (maxi num em ssion
limt) for BACT determinations. The BACT review could result in nore
stringent emssion standards. Meeting em ssion standards, however, is
no guarantee that AAQS or PSD increments will be met, as many factors
must be consi der ed.

5.3.2.4 NONATTAI NVENT AREAS
Nonat t ai nment areas were designated by the U S. EPA on March 3, 1978
(Federal Register, Vol. 43, No. 43), and in subsequent revisions. These

promul ations identified all areas of the country which were shown to be
in violation of one or nore of the applicable AAQS, either by neasured
ambient air quality or through atnmospheric dispersion nodeling.

The EPA al so pronul gated an Emi ssions Offset Interpretive Ruling
(Federal Register, Vol. 44, No. 11, January 16, 1979), which established
stringent requirements for major new sources and major nodifications
locating in or near these nonattainment areas. These requirements

i npose stringent em ssions conditions and em ssions offsets to be met if
certain significance-of-inpact |levels(Table 5-4) are exceeded wthin

the nonattainment area by the proposed new source or nodification



Table 5-3. Federal New Source Performance Standards for Stationary
Gas Turbines (>100 million Btu per hour)

Pol | ut ant Exi sting Standards

Sul fur D oxide (a) <0.015 percent by volune at 15 percent
oxygen, on a dry basis
(b) Fuel sulfur content <0.8 percent by

wei ght
Ni trogen Oxi des 0.0075 (14.4)  -(2)
v (1)

(1 Y = manufacturer's rated heat rate at manufacturer's rated |oad
(kilojoules per watt hour); Y shall not exceed 14.4 kil oj oul es
per watt hour.

(2)

F = NOy enmission allowance for fuel-bound nitrogen

Sources: Code of Federal Regulations, Title 40, Part 60, Subpart D.
Federal Register, Vol. 44, No. 113, June 11, 1979.




Table 5-4. Significance of Impact Levels for Nonattainment Areas
as Established by the US Environmental Protection

Agency
Si gnificance Level (ug/m3)
Pol | ut ant Annual 24- hour 8- hour 3- hour 1- hour
Sul fur Dioxide 1 5 -— 25 -
Suspended Particul ate 1 5 - - -
Mat ter
Ni trogen Oxides 1 — _— - --
Carbon Monoxi de — — 500 -- 2,000

Source: Federal Register, Vol. 44, No. 11, January 16, 1979.
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As anended August 7, 1980, offset provisions include obtaining nmore than
one-for-one em ssion of fsets fromexisting sources in the area,
denonstrating a net air quality benefit for the area, and neeting an

em ssion rate equivalent to the Lowest Achi evabl e Em ssion Rate (LAER).
For a new power plant to meet all such restrictions may not be possible
or may not be economcally feasible. As in the case of AAQS, the sul fur
di oxi de and nitrogen oxi des significance |levels are of major concern in
relation to siting a newoil-fired gas turbine power plant.

5.3.2.5 STACK HElI GHT REGULATI ONS

The U S. EPA has proposed regul ations which limt the "creditabl e" stack
height, i.e., the height for which credit can be granted in dispersion
nodel i ng for purposes of determ ning conpliance with air quality

regul ations(Federal Register, Vol. 44, No. 9, January 12, 1979).
Creditabl e stack height is defined on the basis of "good engi neering

practice,"” which neans the stack height required to avoid aerodynam c
downwash effects. These regulations, if promul gated, would place an
upper limt on creditable stack heights for all new power plants, and
thus woul d restrict increasing stack height as a dispersion technique to
reduce ground-level air quality inpacts.

5.3.2.6 STACK HEI GHT RESTRI CTI ONS

The Federal Aviation Administration (FAA) has designated certain areas
inthe vicinity of airports as restricted flight areas. Thus
construction of large structures, such as power plant stacks, would be
limted in these areas.

5.3.3 STATE OF | LLINO S REGULATI ONS
5.3.3.1 AVBIENT AR QUALI TY STANDARDS
State of Illinois AAQS are identical to U S. EPA AACS.

5.3.3.2 PREVENTI ON CF SI GNI FI CANT DETERI ORATI ON
State of Illinois PSD regul ations are essentially identical to those for
U S. EPA
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5.3.3.3 EM SSI ON LI M TI NG STANDARDS

State of Illinois emssion limting standards applicable to new gas
turbine power plants are identical to current federal NSPS for this

source category.

5.3.3.4  NONATTAI NVENT AREAS
The State of Illinois adopted nonattai nment regul ations on April 24,

1979, and revised these regul ati ons on January 16, 1980. These
regul ations followcurrent federal regulations for nonattainnent areas.

5.3.4 LOCAL REGULATI ONS
There are currently no restrictive local air quality regulations in
[11inois which affect the siting of a new gas turbine power plant. The

following local agencies inlllinois assist Illinois EPA in carrying out
various functions and progranms of the state:

° Bedford Park Environnental Quality Control Board

o Bensenville Pol lution Control Departnent

e Chi cago Departnent of Environnental Control

o Cook County Department of Environmental Control

e Orystal Lake Pollution Control Department

o East St. Louis Air Pollution Control

e Evanston Department of | nspection and Permts

e Ganite Gty Air Pollution Control Board

° McCook Environnental Board

o North Riverside Pollution Control Departnent

e WIl County Heal th Depart nent

These agenci es, however, have not pronulgated air quality regul ations
whi ch are nore restrictive than EPA regul ati ons.

5.3.5 DEFINITION OF SITING CRITERIA AND RATI NGS
The air quality siting criteria developed for the Stage IT anal ysis

reflect the factors considered inportant in siting a gas turbine power
plant. These criteria provide a first-step analysis in rating each area



of the state according to its relative favorability for power plant
siting, while not requiring specific construction and design details for
the gas turbine plant. Definitions of each siting criterion used in
Stage II of the siting study follow.

1. Existing Arbient Air Quality--The status of present air quality
levels in relation to the AAQS, determi ned through either available
anbient air nonitoring data or dispersion nodeling studies. For
the Stage 11 analysis, only sulfur dioxide and nitrogen dioxide were
consi dered to be of mgjor concern for siting a gas turbine facility.
Di spersi on model i ng anal yses have shown that suspended particul ate
matter air quality inpacts are not significant for gas turbine
facilities of the size considered in this study. Criterion
descriptors for anbient air quality are given in Table 5-5.

Density of Air Pollution Sources--The nunber and size of air
pol l ution sources in an area. This criterion is an indicator of air
pol lution levels, both in magnitude and geographical extent. Only
sul fur dioxide, particulate matter, and nitrogen oxide sources were
considered in the Stage II analysis, since these are the mgjor

pol lutants affecting power plant siting. "Source" is defined as an
industrial facility comprising one or nore individual air pollution
sources, i.e., an entire plant.

Because of the large size of the study area(most of Illinois) which
contains hundreds of sources, it is not practical to identify al
permtted air pollution sources in the Stage II analysis. As a
result, only "major"” sources (emssions of any one pollutant greater
than 100 tons per day) were identified as affecting CAES plant
siting. A "large" major source was defined as a source with

em ssions of any one pollutant exceeding 100 tons per day. Based



Table 5-5. Favorability Categories and Category Descriptors for
the Existing Anbient Air Quality Siting Criterion

Cat egory Descri ptor
(Concentrat ion Range in ug/ rr?’)
Pol | ut ant/ Above
Averaging Ti ne Low Moder at e H gh St andar ds

Sul fur Di oxi de

Annual Average 0- 30 30- 60 60- 80 >80
24- Hour Maxi nunt 0- 150 150- 300 300- 365 >365
3- Hour Maxi nunt 0- 500 500- 1, 000 1,000-1,300 >1,300

Ni trogen Di oxi de

Annual Aver age 0-50 50-80 80- 100 >100

- ew ws e mm wm e wr es e o mm em e mm mr tm em em mm em mm W e R e mr e s mr mm em mm ot e e

Favorability Category Favorable Potentially Potentially Restricted
Favor abl e Favor abl e
wi th Conditions

* Based upon second- hi ghest concentration, consistent wth the AAGS.

Source: ESE, 1981.
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on this termnol ogy, the following criterion definitions were

devel oped:

a. Pristine--No major sources located within 20 kil ometers (kn).

b. Low- Area extending from5 to 10 kmsurrounding a najor source,
or area extending from10 to 20 km surrounding a |arge najor
sour ce.

c. Mderate--Area extending out to 5 kmsurrounding a najor source
or area extending from5 to 10 kmsurrounding a | arge naj or
sour ce.

d. Hgh--Area extending out to 5 kmsurrounding a |arge maj or
sour ce.

The radial distances included in the criterion definitions were
based on past inpact anal ysis experience which shows that maxi num
air pollution inpacts due to industrial facilities occur wthin 5 km
of the source, with concentrations rapidly decreasing out to about
20 km  Beyond this distance, relatively |ow concentrations exist
(conmpared to maxi numinpact concentrations), but concentrations
decrease relatively slowy wth increasing distance fromthe

sour ce.

G ass II PSD Increnents--The status or degree of PSD increment
consunption for a particular area. Cass II increnents, which have
been pronul gated for sul fur dioxide and suspended particul ate matter
only, are presented in Table 5-2. Any nmajor new or nodified sources
or increases in allowable emssions fromexisting sources occurring
since January 6, 1975, consune PSD increnments. |ncrenent
consunption is determned on the basis of atnospheric dispersion
nmodeling results. The following criterion descriptors were used to
i ndi cate increnment consunption for the Stage II anal ysis:
a Al available--No dass II increments have been consuned in the
area.
b. Majority available--Less than 10 percent of (ass II increnents
has been consunmed in the area.



C. Myjority not avail abl e--Between 50 and 90 percent of O ass II
increnments has been consunmed in the area

d Al not available--90 percent or nore of the dass II increment
has been consunmed in the area.

The category limts for this criterion were based on the predicted
i mpacts of the 220- MV gas turbine power plant evaluated in the site
sel ection study. These inpacts were in the range of 4 percent to

6 percent of the PSD increnents and occurred within 2.5 kmof the
plant |ocation. The average inpact was about 2 percent of the

al l owabl e PSD i ncrenents. Wth this result and the know edge that
t hese maxi mum i npacts occur in a specific direction fromthe plant,
with |ower inpacts in other directions, the "majority avail abl e"
category was defined as those areas in which |ess than 10 percent of
the PSD increments have been consuned. Therefore, the 220- MV gas
turbi ne power plant could be located in these areas with, at nost,
only mnor nodifications, i.e., slight changes in plant |ocations
(less than 1 km).

By simlar reasoning, in an area where a large portion of the PSD
increnents are already consumed, it would be difficult to site a new
power plant. In order to be conservative, a level of 90-percent

i ncrement consunption was chosen for the "all not avail able" or
"restricted" category. The Stage II analysis was not sufficiently
rigorous to provide detailed values of increment consunption for
every increment-consumng source in the study area. The "nmgjority
not avail abl e" category logically falls between the 50-and

90- percent levels of increment consunption, corresponding to the
"Potentially Favorabl e with Conditions" rating.

To determ ne the extent of area designations, an approach sinmlar to
that used for the Density of Air Pollution Sources criterion was
utilized. An area of 2.5-kmradius surrounding an increment-



consum ng source was designated the same as the poorest rating given
the source. An area extending froma 2.5- to 10-kmradius about the
source was given the next highest rating, and the area 10- to 20-km
outward was designated with the next highest rating. These radi
wer e based upon the observation that maxi muminpacts of the 220- MV
gas turbine power plant occur within 2.5 kmof the plant.

Restrictive Air Quality Regulations or Stack Height Limtations--
Local air quality regulations nore restrictive than state and
federal regulations which would affect the siting of a gas turbine
power plant, or regulations restricting the stack height such a
facility could enploy.

The Federal Aviation Adm nistration (FaA) has established guidelines
governing m ni num approach distances as a function of approach
height for all airports having instrunent approach capabilities
(i.e., a control tower). The guidelines require a rate of approach
of 50 feet horizontally to each 1 foot of vertical ascent or descent
for the first 2 mles fromthe airport, and a rate of 40 to 1 from
2 mles out to5 mles. Based on these criteria, the proposed
220- MW gas turbine power plant with a stack height of 95 feet would
need to be located about 1.5 kmfromthe airport, if it were |ocated
inadirect line wth the runway. Since this distance is short, and
the probability that the plant would be located in a direct line
with an airport runway at this distance is very low, any further
consideration of this criterion was determned to be unnecessary.

Furthermore, since no restrictive local regulations or [imtations
were identified that would apply to the siting of a gas turbine
power plant, no other investigation of this criterion was deened
necessary. This determ nation thereby resulted in assigning a
"favorabl e" designation for most of Illinois.
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I npact on Nonattainnment Areas--The sul fur dioxide and suspended

particulate matter air quality inpact the proposed gas turbine CAES

plant will have on designated nonattai nment areas. Areas were rated

on the follow ng basis:

a. No Significant Inpacts--Ilnmpacts based upon pronul gated NSPS
(Table 5-3) are less than the significance of inpact |evels set
by US. EPA(Table 5-4).

b. Significant Inpacts(LON--Inpacts require that em ssions be
reduced by up to 50 percent bel ow the pronul gated NSPS in order
to neet the significance of inpact |evels.

Since the air pollutant emission rates fromthe CAES gas turbine
plant are relatively low, only these two rating criteria were deened
necessary in order to properly assess site suitability.

In order to inplement this air quality criterion, a dispersion
nmodel i ng anal ysis of a 220- MW capacity gas turbine CAES power plant
was conducted. As it was anticipated that little or no significant
i npact woul d be observed in the dispersion nodeling analysis, only
1 year of meteorological data representing one neteorol ogi cal zone
(Central Illinois) was selected for the dispersion modeling effort.
The nodeling anal ysis confirmed the expected results, show ng that
t he maxi num predicted val ues for sul fur dioxide concentrations were
just slightly above significance levels(25.5 ug/n3 for a 3-hour
averagi ng period, and 6.8 ug/n@ for 24 hours), and the

hi ghest - second hi ghest val ues were at or bel ow the significance
[evel s (21 ug/n3 for 3 hours, and 5.7 ug/nﬁ for 24 hours).

Based upon previous power plant studies and on the results obtained
inthis study, particulate matter inpacts were judged not to exceed
significance levels at any location. Also, NSPS for stationary gas
turbines do not specify any particulate emssions linitations.
Therefore, total suspended particulate matter nonattai nment areas
were not a limting criterion for gas turbine power plant siting in
t he study region.



Since the sul fur dioxide nodeling results showed ambi ent inpact

level s at or near the significance |evels, sulfur dioxide

nonattai nment areas were considered in the siting anal ysis enpl oying
the two criterion descriptors given.

The follow ng stack parameters and em ssions for a 220- MV capacity
CAES gas turbine power plant were used in the nodeling eval uation:

Sul fur Dioxide Em ssion Rate (1b/hr) 616
Particul ate Matter Em ssion Rate (1b/hr) 30
Stack Height (ft) 95
Stack Dianeter (ft) 20
Gas Fl ow Rate (ACFM) 831, 000
Exit Gas Velocity (FPS) 44
Exit Gas Tenperature (°F) 350

6. Impact on Cass | Areas--The sul fur dioxide and suspended

particul ate matter inpacts the proposed CAES gas turbine power plant
wi |l have on nearby Cass | PSD areas. Since the dispersion

nodel i ng results showed that the maxi numlevel of inpact as a result
of emssions fromthe CAES gas turbine plant would be at or bel ow
the significance levels at a distance of less than 2.5 km and since
the nearest Class | area is located in Mssouri approximately 65 km
fromthe nearest Illinois state border, analysis of inpacts on C ass
| areas were deermed unnecessary for purposes of this siting study.

5.3.6 RATI ONALE FOR CRI TERI A AND FAVORABI LI TY SPECI FI CATI ON RATI NGS
In the previous section, six criteria were identified as inportant in
selecting potential sites for a CAES gas turbine power plant:

1. Existing ambient air quality;

Density of air pollution sources;

G ass II PSD increnents;

Restrictive air quality regulations or stack height limtations;
I npact on nonattainnent areas; and

Inpact on Cass | PSD areas.
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The rationale for selecting these factors as inportant criteria in the
site selection process is discussed in this section.

Existing ambient air quality levels affect power plant siting since such
levels can effectively limt the maximumair quality inpact a new power
plant may have in an area. Air quality levels cannot exceed the AAQS in
any area; therefore, if pollutant levels are already near the AAQS, a
new power plant could cause standards to be exceeded. As a result, the
hi gher the existing air quality levels are in an area, the |ess
favorable the area is for siting a power plant. Areas of Illinois
currently near or above the AAQS would not be suitable for siting a gas
t urbi ne power plant.

The density of air pollution sources in an area is, indirectly, an
indicator of existing air quality levels. Actual air quality inpacts
are a conplex function of emssions, stack parameters, |ocations of
sources, and meteorol ogy. Because data regarding existing anbient air
quality levels (i.e., ambient monitoring data) are not always avail able
inthe vicinity of pollution sources, the occurrence and magnitude of
such sources can be used as a general indicator of air quality |evels.
A high density of air pollution sources or a large single air pollution
source would indicate low air quality levels and a corresponding snall
capacity for industrial growth, and such areas would be |ess favorable
for power plant siting.

The Class II PSD increnment consunption in an area can be related to
CAES plant siting in much the same way as AAQS. PSD regulations limt
increases in air quality concentrations of sulfur dioxide and
particul ate matter above a certain specified baseline concentration
level . Therefore, if Class I1 PSD increment consunption has occurred in
an area due to major new or nodified sources, future air quality inpacts
inthe area could be limted to well below the allowable PSD increnment
values. The greater the PSD increment consunption in an area, the less
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favorable the area is for plant siting. Identification of areas in
II'linois where large increnent consunption has occurred can effectively
elimnate these areas fromfurther consideration, since a power plant of
any appreciable size could not be sited at such |ocations.

Restrictive local (i.e., county or city) air quality regulations or
stack height restrictions should be considered in the Stage 11 screening
since such regulations could prohibit the siting of a CAES plant in an
entire county or city area. Local air pollution agencies may have nore
stringent em ssion or air quality standards than the state and federa
agencies, or may have other restrictions such as a restriction on fuel
usage. Stack height restrictions exist in the inmediate vicinity of
airports with control towers, as required by FAA guidelines. Al though
stack height restrictions could adversely affect the inpact of a CAES
pl ant upon ground-1level air quality concentrations, as discussed in
Section 5.3.5, the low stack height required by the CAES facility to
achi eve acceptabl e dispersion and therefore mnimze inpact on air
quality will not result in any significant restrictions. This restric-
tion may therefore be removed fromany further considerations.

The locations of designated nonattai nnent areas exceeding federal AAQS
areas inrelation to potential plant sites can also limt air quality
i mpacts fromsuch facilities.

If U.S. EPA's significance-of-inpact |levels (Table 5-4) for nonattain-
ment areas are exceeded by a new source, the source could be subject to
stringent permtting requirements. US. EPA policy requirements could
restrict a CAES plant fromlocating near these areas or make siting
unfavorable due to stringent siting requirements. Nonattainment areas
should be identified in the Stage II analysis and criteria established
to define favorability areas around each nonattai nment area based upon

expected plant inpacts.



The locations of and air quality inpacts upon designated Class | PSD
areas affect plant siting in a simlar manner as nonattainment areas.
Class | increments are similar to EPA significance-of-inpact |levels for
nonattai nment areas, and are low in conparison to Class II increments
and AAQS. New power plants would be restricted fromlocating near these
Class | areas in order to prevent exceedances of allowable increments.
Based upon expected plant inpacts, restricted areas surrounding Cl ass
areas can be defined in the Stage II analysis and elinminated from
further analysis.

I n summary, the prinmary objective of the Stage II air analysis was to
identify those areas in lllinois in which the siting of a 220- MV
capacity CAES gas turbine power plant would be prohibited. However,
Stage II analysis should not elimnate any areas fromfurther

consi deration by classifying themas "restricted,” if the proposed CAES
pl ant-coul d be located in these areas, even though extremely stringent
condi tions mght apply.

Tabl e 5-6 sumarizes the favorability specification ratings for the air
qual ity siting category. The specifications are listed in terns of the
siting criteria and criterion descriptors previously discussed

The "Favorable' category reflects the most favorable conditions for
siting: mninumair quality inpacts with excellent existing air quality
conditions, such that all air quality regulations can be met without
reduci ng em ssions or changing plant design criteria. Each |ess
favorabl e category reflects progressively worse existing air quality
conditions or air quality inpacts, such that nore restrictive eni ssions
limts and/or changes in plant design criteria are necessary to conply
with all regulations. The "Restricted” category includes conditions
where extreme em ssion reductions, belowthose likely to be feasible,
and plant design changes would be required to meet all existing and
anticipated future air quality regulations
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Table 5~6. Favorability Rating Specifications— Air Quality
(Compressed Air Energy Storage Facility)

Ratings
Potentially Potential ly Favorable

Siting Criterion Favorable Favorable with Conditions Restricted
1. Existing Ambient Air Low Moderate High Above Standards

Quality
2. Density of Air Pollution Pristine Low Moderate High

Sources
3. Class I1 PSD Increments All Available Majority Available Majority mot Available All not Available

4. Restrictive Air Quality Nb Restrictive Nb Restrictive

Regulations or Stack Regulations/ Regulations/
Height Limitations Limitations Limitations
5. Impact on Nonattaimment No Significant Impacts Low
Aresas Impacts
6. Impact an Class | PSD Aress No Significant Small Emissions
Inpacts Reductions

Required

Moderately Restrictive
Regulations/
Limitations

Impacts Moderate

Highly Restrictive
Regulations/
Limitations

Impacts High

Source: ESE, 1981



5.3.7 AR QUALITY SCREENI NG RESULTS
The air quality Stage I1I screening results for each of the individual

air quality criteria and the conmposite air quality favorability ratings
are presented in this section

For the air quality criterion, areas inlllinois were rated according to
exi sting ambient levels of sulfur dioxide and nitrogen dioxide. Anmbient
monitoring data for these pollutants were obtained fromlllinois EPA's
1980 Annual Air Quality Report. This annual report, which presents a
summary of all anbient data entered into the state data banks in 1980,
includes both state and industrial nonitoring data. Although all four
of the ambient air quality pollutant concentration descriptors(low,
moder ate, high, and exceeding AAQS) were observed throughout the state,
because di spersion nodeling results showed sulfur dioxide air quality
inpacts to be only slightly above PSD significance levels, the
categories for this siting criterion were reduced to favorable
(conbining the low, high, and noderate air quality descriptors) and
restricted (exceeding AAYH). Al so, as nodeling anal yses of the
particul ate em ssions showed the inpacts to be well bel ow the
significance levels, anbient suspended particulate matter concentrations
were not considered to be of concern in siting the CAES gas turbine
power plant.

Many maj or sources enmitting greater than 100 tons per day are |ocated
both in Illinois and along the boundaries of adjacent states. The
majority of these sources are power plants, |ocated along the

M ssissippi and Illinois Rvers. Several |arge major sources, emtting
greater than 500 tons per day of any one pollutant, are also located in
[11inois and along the state lines in adjoining states. These sources
were identified by review ng emission inventory files for Illinois and
for surrounding states, by discussions with appropriate state agencies,

by compiling a list of all power plants located in Illinois and adjacent
areas, and by reviewing Illinois EPA nodeling and nonattainnment area
st udi es.
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Maj or PSD increment-consumng sources located in lllinois were
identified by reviewing Illinois EPA pernmit files, source emission
inventories, PSD pernit |ogs, and by discussions with agency personnel
One "restricted” area for increment consunption was identified in
[1linois, located in Bureau County on the Illinois river. Qher areas
of lower increment consunption and correspondingly nmore favorable
ratings are located in Lake, Cook, Dewitt, Perry, Vernmilion, and
Randol ph Counti es

Sul fur dioxide nonattainment areas inlllinois are |located in Peoria and
Tazwel | Counties. |In addition, sulfur dioxide nonattainment areas exist
near or adjacent to Illinois in St. Louis, Mssouri; extreme northern

I ndi ana; Vigo County, Indiana; Dubuque, lowa; and several areas of
Kentucky. Nitrogen dioxide nonattainment areas are |ocated in Cook
County (central core area of Chicago) and in WIIl County, Illinois.

The nonattai nment areas identified in bordering states are those that
will affect power plant siting inlllinois. Favorability ratings were
determined on the basis of the predicted inpacts of the 220-MNcapacity
CAES gas turbine power plant. These inpacts were deternmined by
utilizing appropriate atmospheric dispersion nodeling

The favorability ratings reflect relatively small restricted areas, on
the order of 5 km surrounding the nonattai nnent areas. " Favorable"
areas enconpass about 90 percent of the state.

Currently, there exist no designated Class | PSD areas in Illinois or in
bordering states that would influence power plant siting in the state
The nearest such area is Mngo National WIldlife Refuge, located in

nort hwestern Stoddard County, Mssouri. Therefore, all areas of
[1linois were rated as '"Favorable'" for this air quality criterion

The conposite siting map for the air quality criteria was devel oped by
overlaying individual criterion maps. This overlay nethod results in a
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conposite air quality map depicting the favorability areas in Illinois
for locating a 220-MW capacity CAES gas turbine power plant (Figure
5-1).

As shown in Figure 5-1, large "Favorable" siting areas exist throughout
most of Illinois. A portion of the study area is rated as "Potentially
Favorable,” due prinarily to the identified sulfur dioxide nonattainment
areas located within and near the study area. Other "Potentially
Favorabl e areas occur in the vicinity of major sources and

I ncrenent - consum ng sour ces.

"Restricted" siting areas are generally linited to small (on the order
of 15 km) areas in the inrediate vicinity of sulfur dioxide

nonattai nnment areas and al so occur in the imediate vicinity of major
| arge sources, and major increnent-consum ng sources.

5-27



A
(ASK!
W amanaron

D Favorable . . .

"

H]Iﬂ] Potentially favorable

Potentially favorable
with conditions

(3

THIS AREA
NOT EXAMINED

;
...... LA LA

. Restricted

o
&

Figure 5-1

COMPOSITE CAES REGIONAL SCREENING MAP:
AIR RESOURCES

SOURCE: ESE, 1981.
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5.4 WATER RESOURCES

5.4.1 RELATIONSH P OF WATER RESOURCES Sl TI NG CATEGORY TO COVPRESSED Al R
ENERGY STORAGE FACI LI TY SI TI NG

Water resources are inportant in CAES facility siting for the follow ng

reasons:

1. Water is needed for potable water, to dissipate heat, to
conpensat e for evaporation |osses, and to provide hydrostatic
conpensation for conpressed air.

2. Access to the plant site by water may provide an alternate
means of transporting fuels and other supplies to the facility.

3. Flooding conditions in the area nust be anal yzed to ensure that
plant facilities are not adversely affected and that plant
facilities do not inpact floodplain areas.

4. Local hydrol ogical conditions nust be exam ned to determ ne
their inpact on the overall water balance and facility design

The quantity and quality of the water resources influence the design
construction, and operation of a CAES facility. The design of cycles of
concentrationin a cooling tower or other systemnust take into account
the dissolved mnerals in the water source and the need of the blowdown
to meet water quality standards. Specifications for certain equi pment
and conponents which cone into contact with water nust take water
quality into account to ensure design life. Demneralized water for

i ntercool er needs nust have special water quality characteristics. The
treat nent equi pnent nust be designed to handl e the range of constituents
of the water source. Water intake and discharge facilities nust be
designed to fit unique site conditions relative to surface water or
groundwat er systens in order that existing water uses, relating to both
man and the environnent, will not be adversely inpacted.

The dynamics of a water resource is also inportant in the design

construction, and operation of a CAES facility. Flooding and drai nage
conditions nust be anticipated for both design and construction of the
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facility. Water quality will vary depending on flow conditions and
seasons. The nature of these variations will depend upon specific

drai nage basin characteristics and uses. The hydraulic and m xing
charcteristics of a riverine systemvary fromlow flowto high-flow
conditions. These characteristics will influence the waste assinulative
and heat dissipation capabilities of the river, and will affect the

wat er intake and di scharge system designs. Sedinent nmovenment nust be
analyzed to determne its effect on facilities in or adjacent to the

wat er cour se.

Navi gability of major rivers must be analyzed to determ ne whether or
not the use of barges to inport fuel and supplies to the site is
feasi bl e.

For Stage I1 CAES analysis, the nmajor water resource siting criterion
was water supply. A the Stage 111 and Stage IV |evels of anal yses
the foll ow ng water resource criteria were considered

1. Fl oodpl ains,
VWater quality,
Wast ewat er di sposal
Thermal effluent disposal, and

G AW

Ri ver navigation

Since these criteria are secondary to water supply, and because of the
macro- | evel of screening in Stage II, these criteria are not used in the
CAES regi onal screening anal ysis.

Avail ability of water for cooling is the critical potential constraint
on siting a CAES facility. Oher water needs(potable, plant service,
and nmakeup to the water-conpensating reservoir) are negligible in
compari son. The only exception mght be makeup to the water-
conpensating reservoir during periods of extreme drought. Because of
the cyclic nature of the CAES facility the water to the conmpensating



reservoir could be made up during the generation cycle (approxinmately 11
hours out of 24) when cooling requirements are not needed. For the
above reasons the water use requirenments were based solely on cooling

wat er needs during the conpression cycle.

The type of cooling systemselected for use at the proposed facility is
the major determining factor on the water use needs. The type of
cooling systems initially considered were:

1. Cooling ponds,

2. Once-through cooling, and

3. Cooling towers

Cool ing ponds require large surface areas in order to dissipate heat to
the atnosphere. As a general rule, cooling pond requirements can be
assumed to be 1 acre per installed negawatt capacity (Gehm and Bregnman
1976) . Land use requirements for the CAES facility, using one of the
other cooling systems, are estimated to | ess than 100 acres. Cooling
ponds woul d increase land use requirements of the CAES facility by at

| east 200 percent and therefore were elimnated fromfurther

consi deration. Once-through cooling systems have existing and proposed
environnmental restrictions concerning thermal and residual chlorine

di scharges. These restrictions, coupled with |arge wthdrawa

requi renents, have placed once-through cooling in a "not recomended”
status by state and federal agencies, particularly in Illinois.
Therefore, cooling tower water needs were the only criteria used for
Stage II anal ysis.

Total water use requirements of a facility may be supplied by any
combi nation of surface water fromrivers, streams, |akes, ground water
(potable and non-potable), and recycling of treated nunicipal or

i ndustrial wastewaters.

5.4.2 DEFINTION OF SITING CRITERIA AND RATI NGS
The analysis of water availability for Stage II review was based solely

on the potential use of surface waters (including Lake Michigan)



and fresh ground waters as sources of cooling and service water.
Non- pot abl e ground water was not considered to be a viable source of
wat er and was not included in the analysis for the fol |l ow ng reasons:
1. Hgh cost of production and treatnent prior to use,
2. Hgh cost of treatnent and di sposal of bl owdown, and
3. Insufficient information on water availability throughout the
study area.

Reuse is considered to be a potentially viable nethod of supplying at

| east partial water supply needs to the proposed CAES facility.

However, at the Stage II level of analysis, it was determned that it
was not feasible to collect the detailed site-specific information
needed to adequately address this issue. Furthernore, it was determ ned
that recycled wastewaters would not be the primary source of cooling or
service waters at the facility since nost existing dischargers (except
di schargers around the Chicago area) were not |arge enough to supply
water to neet the needs of the entire facility. In addition, wastewater
di scharges occur as streanflowand are considered indirectly in the

anal yses of sites downstreamfromthe discharges. Therefore, at the

|l evel of detail of the Stage 11 anal ysis, the availability of wastewater
for recycle was not considered in the anal ysis.

Surface water availability analysis was conducted fromstreanf|ow
records published by the US Geol ogical Survey, Water Resources Data
for Illinois, Water Year 1979. Al stations with a period of record of
five or nore years were used in the analysis. The surface water data
were subdivided into four criteria categories:
1. Mninmumdaily streanflowfor period of record equal to or
greater than 2.7 cfs (1,200 gpm);

2. Mnimumdaily streanflow for period of record less than 2.7 cfs
(1,200 gpm), but excess flow equal to or greater than 2.7 cfs
(1,200 gpm);

3. Lake M chigan; and

4. Al other surface waters in the CAES siting area.
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Excess flow was defined as the average annual flow m nus the m nimm
daily flow This calculation was used with data obtained fromthe
period of record for each station with a mninumdaily flow |less than
2.7 cfs.

The four criteria categories were devel oped for the follow ng reasons:

1. Areas with a dependable supply of 2.7 cfs or greater are
candi date sites for the cooling tower option. On-site water
storage facilities are not needed during essentially al
drought periods;

2. Areas with an excess flow equal to or greater than 2.7 cfs but
m ninumdaily streanflow of record less than 2.7 cfs are
suitable for a conpressed air facility; however, major on-site
water storage facilities (i.e., lakes or ponds) are required to
assure a dependabl e water supply. Water sources in this cate-
gory are |less dependable than the previous category;

3. Areas along Lake Mchigan are given special attention because
of the wi despread public/regulatory interest in environnental
l'icensing of a conpressed air facility. The water source is
dependabl e and has adequate volune for a conpressed air
facility; and

4. Areas which did not fall in the three categories above woul d
not have adequate surface water for a CAES facility.

G oundwat er availability analysis was based entirely on aquifer yields
obtained fromthe State of Illinois report entitled, "Coal and Water
Resources for Coal Conversion in Illinois'" (Smith and Stall, 1975).

This anal ysis included consideration of potable ground waters only.
Aquifer yield maps were used to delineate areas where water well systens
could be constructed to yield an estimted 14 ngd.

Ground waters were subdivided into the following criterion categories
1. Fresh groundwater yields equal to or greater than 2.7 cfs
(1,200 gpm), and
2. Fresh groundwater yields of 2.7 cfs (1,200 gpm) are not probable.
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Total water use is defined as the total amount of water that is

wi t hdrawn fromthe source waters for cooling and service water uses.
Consunptive water use is water which is lost to the site as evaporation
t hrough the cooling systemand nonpoint runoff and wastewater di scharges
which are lost to the downstreamdrai nage network. In a conpressed air
facility, nost consunptive water |osses are due to evaporation fromthe
cooling cycle. For Stage II analysis, service water use was considered
negl i gi bl e when conpared to cooling water use.

In evaluating land areas in proximty to water sources, a distance of
10 mles fromthe water source to the conpressed air facility was
assumed as a maxi num practical distance for transporting water.

5.4.3 RATIONALE OF CRITERIA SELECTION D FA RABILITY SPECIFICA
RATINGS

Water availability is a major constraint in selecting the location for a
compressed air facility. The siting criteria were selected to provide
the informati on needed to give full considerationto sources of cooling
and service waters. The excess flow (Qg) cal cul ation was designed to

i ndi cate those wat er sheds where construction of water storage would be
required to meet the water use requirenents of closed-cycle of fstream
cooling. The mnimumdaily flow (Qguin) provides the basis for
estimating the amount of water which could be safely and conti nuously

wi thdrawn fromthe source waters w thout construction of storage
facilities.

Fresh ground water was assumed to be adequate to supply all cooling and
service water needs in areas where potential aquifer yields exceeded
2.7 cfs (1,200 gpm).

The criteria devel oped for surface and groundwater availability were
conbined to formthe favorability specification ratings listed in
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Table 5-7. The potential cooling systens for areas which nay be used
within the four favorability ratings are presented in the follow ng

l'isting:
Potential Cooling
Speci fication Wat er Sour ces

Favor abl e C osed cycle
using only surface water

Potential ly Favorable Cl osed cycle
using ground water

Potentially Favorable with Conditions O osed cycle using surface
water wth storage or
Lake M chigan

Restricted None

The favorabl e specification designates areas where use of ground water
woul d not be required and where cl osed-cycle systens could be used for
cool i ng.

The potentially favorable specification assunmes that ground waters coul d
be used for a closed-cycle system

For the potentially favorable with conditions specification, surface

wat ers would be used to develop the required water supplies for the
closed cycle with storage cooling option; or Lake M chigan could be used
for a closed-cycle system

The restricted specification is applied to areas where there is not

sufficient water to cost-effectively support on a |ong-termbasis any
wet technol ogy, closed-cycle cooling system
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Table 5-7. Favorability Rating Specifications--Wter Availability
(Compressed Air Energy Storage Facility)
Potential ly Potential |y Favorabl e
Favor abl e Favor abl e Wth Conditions Restricted

Surface Water Fl ow

M nimumdaily streanflow
equal to or greater than
2.7 cfs for the period of
record and area within
10 m |l es of such source
of water

G oundwat er Avail abi litvy:

Lake M chi gan:

Fresh groundwater yield
equal to at least 1,200 gpm
(2.7 cfs) and areas within
10 mles of such source of
wat er

Excess flow | ess
than 2.7 cfs

Excess flow(defined as
average annual flow m nus
mninumdaily flow equal to
or greater than 2.7 cfs, but
m ni mum dai |l y streanf|ow | ess
than 2.7 cfs, and area within
10 m |l es of such source of
wat er

Fresh groundwat er
yield less than
1,200 gpm(2.7 cfs)

Areas within 10 m | es of
Lake M chigan

Source: ESE, 1981.



Table 5-7. The potential cooling systenms for areas which may be used
within the four favorability ratings are presented in the follow ng

l'isting:
Potential Cooling
Specification Wat er Sour ces

Favorabl e Cl osed cycle
using only surface water

Potential |y Favorable Cl osed cycle
using ground water

Potentially Favorable with Conditions C osed cycle using surface
water wth storage or
Lake M chigan

Restricted None

The favorabl e specification designates areas where use of ground water
woul d not be required and where cl osed-cycle systens could be used for
cool i ng.

The potentially favorable specification assunes that ground waters coul d
be used for a closed-cycle system

For the potentially favorable with conditions specification, surface

wat ers woul d be used to devel op the required water supplies for the
closed cycle with storage cooling option; or Lake M chigan coul d be used
for a closed-cycle system

The restricted specification is applied to areas where there is not

sufficient water to cost-effectively support on a |ong-termbasis any
wet technol ogy, closed-cycle cooling system
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Table 5-7. Favorability Rating Specifications--Wter Availability
(Conpressed Air Energy Storage Facility)

Potential |y Potential |y Favorable
Favorabl e Favor abl e Wth Conditions Restricted
Surface Water Fl ow
M ninumdaily streanflow Excess flow(defined as Excess flow | ess
equal to or greater than average annual flow m nus than 2.7 cfs
2.7 cfs for the period of mninumdaily flow equal to
record and area within or greater than 2.7 cfs, but
10 m |l es of such source mnimmdaily streanflow | ess
of water than 2.7 cfs, and area within
10 m | es of such source of
wat er
G oundwat er Avail ability:
Fresh groundwater yield Fresh groundwat er
equal to at least 1,200 gpm yield less than
(2.7 cfs) and areas within 1,200 gpm(2.7 cfs)
10 mles of such source of

wat er

Lake M chi gan:

Areas within 10 m | es of
Lake M chigan

Source: ESE, 1981.



This level of analysis assumes that appropriate steps can be devel oped
during the site planning and facility design process to nitigate adverse
ecol ogi cal and environnental inpacts that could result fromthe assumed
levels of total water use and consunptive use for the conpressed air
energy storage facility.

5.4.4 \WATER AVAI LABI LI TY SCREENI NG RESULTS

Figure 5-2 presents the results of the regional screening and rating of
t he CAES study area based on the water availability criteria. As
expected, the nore favorable areas for CAES facility siting are |ocated
in proximty to the major rivers in the area. The M ssissippi

['l11inois, Rock, and Kankakee Rivers in their entirety in the study area
have mninumdaily flows greater than 2.7 cfs and are rated as

"Favorable.” In addition, the followng rivers at least in some
portions in the study area have minimumdaily flows greater than 2.7 cfs
and are rated as "Favorable':

* Pecat oni ca *Kaskaskia *Spoon *| roquoi s
* Fox *Sangamon *Verm |ion *Kishwaukee
* Des Pl ai nes *La Moine *Du Page

These "Favorable'" areas have sufficient water available for closed-cycle
cooling, i.e., cooling towers.
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5.5 GEOTECHNI CAL SUI TABILITY

5.5.1 RELATIONSH P OF GEOTECHNI CAL SI TI NG CATEGORY TO CAES PLANT SI TI NG
The criteria used for Stage 11 geotechnical suitability included

1. Seismc Risk

2. Ceologic Structure,

3. Karst Topography, and

4. Coal Mne Operations.
The follow ng sections define these criteria and discuss their relation
to CAES plant siting.

5.5.2 DEFINITION OF SITING CRI TERI A
5.5.2.1 SEI SM C RI SK
Seismic risk is an inportant criterion because it is an accepted measure

of the likelihood of structural damage resulting fromseismc events for
geographi cal | y-specific areas. The siting of a CAES plant in a seisnic
ri sk area requires design considerations to accommdate anti ci pated
vertical and/or horizontal displacement both above and bel ow ground
surface. The risk assessment considers several paraneters; (1) the
probability of a damaging seismc event occurring, (2) the probability
of structurally destructive displacement occurring in a given area

(3) the maxi mum epicentral intensity, and (4) evidence of structura
control on epicenter distribution

Seismc risk categories as devel oped by National Oceanographic and

At nospheric Adm nistration (NOAA) and by Hadley and Devine (1974) are
regional concepts and thus are appropriate as macro-siting criteria

Ri sk categories include 0(no risk) to 4(severe risk). W thin
[l11inois, seismc risk categories 1 through 3 are present. For this
study, category 1 was considered " Favorable" and categories 2 and 3 were
consi dered "Potentially Favorable.'* It should be enphasized that the
boundari es between the seismc risk areas are arbitrary in that there
actual ly are gradations between areas, not discrete lines.



5.5.2.2 GEOLOGE C STRUCTURE

As with seismc risk, the location of a selected site relative to
structural features mght dictate special construction and design to
conpensate for potentially unstable conditions.

CGeol ogi ¢ structures, such as faults, folds, domes, basins, and arches,
are indicators of zones of crustal novenent or weakness. Sudden,

per manent di spl acenent in response to |arge-scale stresses within the
crust or relatively slow displacenent due to differential settling or
materials failure has occurred in the geologic past. The degree to

whi ch structural features remain active today is difficult to quantify.
The najority of known epicenter |ocations which have been active within
the last 50 years do not provide much evidence of structural control on
epi center distribution for the study area as a whole. The M ssissipp
Embaynent trough (including parts of western Kentucky, southern
I1linois/southeastern Mssouri centered around St. Louis) is an
exception (Hadley and Devine, 1974). The earthquakes in the M ssissipp
Enbayment are believed to be related to noverments of nenbers of the
northeast-trendi ng New Madrid and Wabash River fault systems. A group
of epicenters in the St. Louis area suggests that earthquakes have been
produced on a branching fault or faults on the southwest flank of the
[1linois Basin. There seens to be, however, no geol ogic record of a
major fault with this location or orientation (Hadley and Devi ne, 1974).
McCracken (1971) shows the St. Louis Fault to be in this area.

According to Willman et al. (1975), and Willman and Frye (1970),
[11inois is underlain by relatively old consolidated rocks. These rocks
crop out in a few places but generally are covered with alluviumoutwash
and glacial deposits. In the alluvial floodplains, the consolidated
rocks are overlain by alluviumdeposited by the streans. This alluvia
material in the valleys of the larger streans is the only inportant
source of large quantities of ground water.



The bedrock units vary greatly in thickness and in characteristics and
range in age fromPrecanbrian to Tertiary. Depth to the bottom of the

Pal eozoi ¢ bedrock systemis greatest near the center of the Illinois
Basin (i.e., south-central Illinois, which is partially included in the
study area). Precanmbrian crystalline basement rocks crop out in centers

of uplift--the Superior Upland (i.e., northern Wisconsin) to the north
and the Ozark Done (i.e., southeastern Missouri) to the southwest. The
Kankakee arch also is a center of uplift in Illinois, although the
Precambrian is not exposed. The slope of the basement conplex is the
central feature controlling the slope, dip, and structure of the younger
bedrock units overlying the basement. Surface expressions of the
bedrock topography have been obscured by a blanket of glacial deposits.
More geol ogic structures (i.e., faults) are associated with these uplift
ar eas.

The axes of mgjor folded structures, in conbination with buffer zones

10 niles to either side of the axes, delineate areas which were
considered potentially favorable. These broad up- or down-warpings of
the bedrock were formed at a time when crustal instability characterized
this area of the continent. The area is currently relatively stable,

al t hough under constant md-continent tectonic stresses. The areas
within 10 mles of major fault zones were also classified as potentially
favorable. Faults are proven zones of crustal weakness, and as such

may respond to crustal stress nore readily than other structures.

The 10-mle radius froma linear feature is judged to be the ngjor
portion of the stressed area around a given lineanent; (i.e., sufficient
structure occurs in the zone on a micro-scale to justify use of this
size buffer zone).
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5.5.2.3 KARST TOPOGRAPHY

Karst topography is a descriptive termused for areas where cal careous
sedi nentary beds have in part been dissolved to formcaves and
sinkholes. Such areas must be considered in the siting of mgjor
facilities due to the geologic hazards present (potential for rock
cavern roof col|apse). Information on the location of caves and other
solution features has not been extensively developed for the Illinois
siting area. However, the presence of near-surface occurrences and
exposures of |imestone bedrock, which indicate a potential for

sol utioning, are well mapped (Lamar, 1967). Such areas were zoned as
potentially favorable and the remainder of the siting area as favorable.

5.5.2.4 COAL M NE OPERATI ONS

The |l ocations of existing and abandoned coal mi ne operations are
inportant siting considerations because of the geol ogic hazard potentia
(shaft roof collapse, soil and slope failure). Locations of mines are
avail abl e through the Illinois Geol ogical Survey and can be utilized for
macro- screening. Townships in which mning is currently being conducted
or has taken place have been singled out and zoned as potentially
favorable. The portion of the study area for which m ne operations have
not been recorded was considered favorable.

Tabl e 5-8 sunmmarizes the favorability rating specifications for each
criterion used for the geotechnical suitability screening in Stage II.

5.5.3 CGEOTECHNI CAL SUI TABI LI TY SCREENI NG RESULTS
For the seismc risk criterion, the nore restrictive areas with higher

seismc risk occur in the southern portion of the study area, and the
[east restrictive areas with lowrisk occur in the northern half of the
Sstate.



Table 5-8. Favorability Rating Specifications—--Geotechnical Suitability
(Conpressed Air Energy Storage Facility)

Favor abl e

Potentially Potential |y Favorabl e
Favor abl e Wth Conditions

Restricted

Sei smi ¢ Ri sk

Seismic Risk <2

CGeol ogi ¢ Structure:

No maj or structural features
within 10 mles

Mining Activity:

Areas where deep and/or
surface mning have not
occurred

Seismc Risk 2 & 3

Areas within 10 mles
of a major fol ded
structure, or fault zone

Areas where deep and/ or

surface mining are known
to have occurred within

the township

Seismc Risk 4

Source: ESE, 1981.



Structural features and epicenter locations occur throughout the study
area. However, the highest concentrations occur in the southern and
southeastern sections of the state and the lowest concentrations in the

northern and northwestern sections.

Areas with Karst topographic conditions which were rated as " Potentially
Favorable" areas occur along the western boundary and extreme southern

portion of the state as well as in an area southwest of Chicago.

Townships in which coal mining is currently being conducted or is known
to have occurred are primarily located within the southern two-thirds of
the state. These townships were rated as " Potentially Favorable.”
Areas in the state for which no mining operations are recorded occur in
the northern counties and in local areas in the southern two-thirds of

the state.

Figure 5-3 presents the composite screening map for the geotechnical

suitability criteria.
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5.6 ECOLOG CAL QUALITY

5.6.1 RELATIONSHI P OF ECOLOGI CAL QUALI TY TO CAES PLANT SI TI NG
The proposed CAES facility will require approximately 100 acres of |and

and will alter or inpact sone of the existing biological systems on and
near the site. Because of this alteration, the potential effects upon
habitats and natural ecosystens nust be considered in the site selection
process.

Ecol ogi cal inpacts are inportant for several reasons:

1. The elimnation and alteration of habitats directly affects
wi | dl'ife popul ations associated with those habitats;

2. Habitat perturbations can affect other inportant environnenta
conditions, in particular, water quality;

3. WlIldlife populations have an indirect but tangible economc
val ue which is expressed via outdoor recreational activities
(e.g. hunting and fishing);

4. The general public has denonstrated awareness of and concern
for wildlife, plants, and environmental quality; and

5. Mny natural areas and conservation-related |ands are owned or
under the jurisdiction of private organizations or federal
state, or local governnents.

Two major types of inpacts are associated with the proposed CAES
facility; (1) construction inpacts which are typically short-term but
acute, and (2) operation inpacts which result in long-termeffects upon
the natural systens.

The major inpact of construction to natural systenms is the alteration

and elimnation of habitats. Existing vegetation which forns an inte-
gral part of diverse natural comunities nmay be replaced by artificial
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structures or converted to single-species comunities |acking diversity.
Not only will the construction of the plant and associated structures
directly affect and displace resident wildlife populations, but the same
structures may disrupt natural novenents of wildlife through the area

CAES pl ant operation nmay affect surrounding habitats and wildlife
popul ati ons through cooling water wthdrawal, generation of noise, and
increased vehicular traffic. Cooling water w thdrawal (though [Iimted)
and subsequent return to a |ake, pond, or stream can have significant
adverse effects on aquatic biota due to tenperature changes, chemca
additives, inpingenent, and entrainnent. These effects could include
reduction in forage or sport-fish popul ations, reduced primry
productivity, increased fish toxicity and disease problens, and |owered
aquatic species diversity. Air emissions may have adverse effects on
soil, vegetation, and wildlife. Severe noise may repel some wldlife
species fromthe area

The major ecol ogical concern in siting the proposed facility is the
quantity and quality of ecological habitats which will be affected.
Siting restrictions under the ecology siting category will mininize the
effects of the CAES plant construction and operation on the natura

bi ol ogi cal communities of Illinois.

5.6.2 DEFINTION OF SITING CRITERI A

Four criteria were established for evaluating sites on the basis of
ecol ogical suitability.

5.6.2.1 THREATENED OR ENDANGERED SPECI ES

Presence of a plant or animal designated as threatened or endangered by
the federal government was considered in siting the CAES facility. For
regi onal environmental screening, information on species presence coul d
be identified practically only on a county basis. However, the actual
area utilized by a species may be quite small. Therefore, for Stage II
screening, counties known to support threatened or endangered species



were considered potentially favorable for siting the proposed CAES
facility, and all other counties were regarded as favorable. Later
screening will identify |ocations of species habitat and restrict
specific areas fromconsideration

St at e- desi gnated threatened and endangered species were not considered
because specific information on |ocations of inportant habitat is not
readily available for all species. Also, many of the species are listed
as inperiled based upon political boundaries (i.e. Illinois) rather than
the species' total range

5.6.2.2  UNI QUE HABI TATS

This category, which is exclusive of the threatened and endangered
speci es category, includes areas which are unique because of their
comunity structure, flora and fauna, energy flows, diversity,
productivity, or sensitivity to stress. Included are areas identified
by the Illinois Natural Areas Inventory, US Forest Service Rare Lands,
and high quality streans.

5.6.2.3 PUBLI C AND PROTECTED LANDS

The areas designated in this category were evaluated not entirely on

bi ol ogical integrity, but also on land use. This is not to inply that
 ands under the jurisdiction of state or federal agencies and private
groups are not biologically significant, as many such tracts were
initially set aside based on ecol ogi cal considerations. |n other
controlled tracts, the change in land use which has occurred because of
such protection has pronoted the establishnent of unique ecosystens.
Areas considered include state parks and conservation areas, county
conservation areas, and national forests and wildlife refuges.

5.6.2.4  FOREST COVER

The availability of forest cover, particularly in nost of the northern
two-thirds of Illinois, where it is often at a premum serves to enrich
the vegetative conposition of the local flora and provides a greater



diversity of habitats for both flora and fauna. For Stage II screening,
forest cover was evaluated on a county-w de basis. An arbitrary leve
of 15 percent forest cover was used to separate, favorable and
potentially favorable counties.

5.6.3 RATIONALE FOR CRI TERI A AND FAVORABI LI TY SPECI FI CATI ON RATI NG
The favorability ratings for the ecological quality category rely on

both qualitative and quantitative criteria. These criteria and their
use in determning the favorability of areas for the CAES facility
siting are discussed in this section.

5.6.3.1  FAVORABI LI TY SPECI FI CATI ONS

Information collected for the Stage 11 analysis was general and often
applicable only to |arge segments of the study area. For severa
criteria, the most specific information was available only at the county
| evel . Consequently, entire counties were assigned one of the four
favorability ratings.

The areas identified by the Illinois Natural Areas Inventory as natura
areas are considered restricted fromsite devel opnent due to the
presence of unique or valued natural habitats or features

Areas under ownership or admnistration of governnental agencies or
private organizations, with the exception of national forestland, are
considered restricted fromsiting considerations. Some nationa
forestlands may be considered as potentially favorable with conditions.

Private recreation areas or natural areas are restricted fromsiting
consideration to maintain the goal of mnimzing effects on biologica
communi ties.

The endangered and threantened plant and ani mal species considered in

this study are those listed by the US Fish and Wldlife Service,
US Departnent of the Interior, under the Endangered Species Act of
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1973 and 1978 (Federal Register, May 20, 1980, and December 15, 1980).
Data for the protected species were available only on the county level,

even though such species are usually restricted to localized and
definable habitats within that county. Site-specific analysis for each
species within counties was not used for the macroscreening of the
Stage II analysis, but will be included in Stage III and IV analyses.
Specific definitions for these categories follow:

1. Endangered--In danger of extinction throughout all or a

significant portion of its range.
2. Threatened- -1n danger of becoming endangered throughout all or

a significant portion of its range.

RARE lands are those identified by the Roadless Area Review and
Evaluation project of the U.S. Forest Service for consideration of
inclusion in the Federal Wilderness Systems. These lands would be
considered wilderness areas or areas relatively undisturbed by man's
activities. Such lands in the Illinois study area are limited to the

Shawnee National Forest in the southern one-third of the state.

The stream ratings utilized are those given in a publication of the
[llinois Natural History Survey (Smith, 1971), which rates Illinois
streams on the basis of fish species present and potential for species
to occur. These ratings consider the overall quality of the aquatic
habitat in terms of flora, fauna, and water quality. |In the CAES study,
streams given an excellent rating are classified as restricted, and

those given a good rating are classified as favorable with conditions.

Known habitats for fish species which are endangered or threatened are
limited to exact locations or stream reaches which have documented

populations of the species in question. Where a larger area (county or
larger) is given as a general known range of that species, the area is

classified as potentially favorable.



56.4 ECOLOG CAL QUALI TY SCREENI NG RESULTS
Tabl e 5-9 summarizes the criteria and favorability specification ratings

for ecological quality used for the Stage II anal yses. Mapping of the
information fromthe Stage II ecol ogical analysis resulted in having
nost of the study area in either "Favorable" or "Potentially Favorable"
areas. Scattered throughout the CAES study area are snall land areas
whi ch are restricted because of their designation as parks or preserves.
The greatest concentrations of these areas are in the southern part of
the state and along the Mssissippi and Illinois R vers.

As noted above, forest cover data were available only on a
county-by-county basis. The counties with significant forest cover are
nmost common in the southern one-quarter of the state and in the

west -central section of the state.

Threat ened and endangered flora and fauna designations are al so

avail able only on a county-by-county basis. Therefore, many counties
are rated as being less than favorable for CAES plant siting, based on
the existence of limted habitat areas and popul ations of these specific
species. More detailed information gained in Stage III delineates the
specific locations of threatened and endangered species habitat within

t he counti es.

Nat ural areas designated as "restricted" for CAES facility siting are
nunmerous (greater than 1,100 within the study area), but they are
generally snmall and can be easily avoided in plant siting. Mny of the
natural areas fromthe Illinois Natural Areas Inventory are congregated
al ong specific segnents of rivers or bluffs or otherw se |ocated in
areas that would not allow siting based on econom c or engineering
criteria. A large percentage of the areas designated as restricted are
l ess than 40 acres, and only a small nunber exceed 1,000 acres.
Specific data for these restricted areas will be gathered in the

Stage III analysis, when nore detailed siting areas are identified.

Figure 5-4 presents the conposite map resulting fromscreening the CAES
study area for all the ecological quality criteria.
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Table 5-9. Favorability Rating Specifications--Ecological Quality Suitability
(Compressed Air Energy Storage Facility)

Favor abl e

Potenti al ly
Favor abl e

Potential |y Favorabl e
Wth Conditions

Restricted

Thr eat ened or Endanger ed Speci es:
(by County)

Presence of threatened or
endanger ed speci es not
recently docunented

Uni aue Habitat:

No uni que or remmant
habi tats

Presence of threatened
or endangered speci es
recently docunented

YGood" rating in terms of
fishery popul ati ons

Uni que scientific,
natural, geol ogi c,
or scenic areas

" Excel lent" rating
in terns of fishery
popul ations

RARE | ands
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Tabl e 5-9. Favorability Rating Specifications--Ecological Quality Suitability
(Conpressed Air Energy Storage Facility) (continued, Page 2 of 2)

Favor abl e

Potentially
Favor abl e

Potential ly Favorabl e
Wth Conditions

Restricted

Public/Protected Lands:

No ownershi p by governnental
agencies or private
or gani zati ons

Forested Area (by County):

15 percent or less forested

Nati onal forest proposed
pur chased

Over 15 percent forested

Nati onal forest

Soi |l and wat er conser-
vation district areas

Private hunting,
fishing, or gane
ar eas

Areas around | akes not
establ i shed as nmanage-
ment or public areas

Private nature preserves;
public refuges or manage-
ment areas and preserves

Public hunting and
fishing areas

State forests

Recreation areas such as
river accesses, picnic
areas, and canpgrounds

Protected or nanaged
wet | ands

Source: ESE, 1981
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5.7 SOCIOECONOMIC/LAND USE COMWPATIBILITY

5.7.1 DEFIN TION OF SITING CRI TERI A AND RATI NGS
The Stage II socioeconom ¢ screening process addressed three najor
categories of land use: (1) urbanized devel oped areas, (2) public |and

use areas, and (3) prime agricultural land. The purpose of this stage
was to elimnate fromfurther consideration those areas that pose
obvious land use conflicts in terms of a CAES system construction and
operation. In-depth documentation was not attenpted at this level of
analysis, and site-specific inpact and zoning problems wll be

consi dered during subsequent anal yses.

The mappi ng scale (1:500,000) used in this stage of analysis allows

i ndi cation of only the larger urbanized areas and the public |ands where
CAES plant siting would be restricted. The smaller urban and public

| and areas are considered in subsequent stages of analysis. Because of
the size of the area under consideration and the availability of data,
only general patterns of prime farmand are shown, and nore
Site-specific interpretations within some counties were not possible at
this tine.

57.1.1  MAJOR URBAN AREAS

Urban areas are rated as restricted because of the lack of sufficient
available land. Since many of the urban areas initially delineated were
too smal|l for graphic illustration at this scale, only those urban areas
covering nore than 5 square mles are delineated for the Stage II
analysis. The smaller urban areas will be considered during the nore
detail ed eval uation of the Stage III analysis.

The urban areas were delineated by using the Sectional Aeronautica
Charts of Illinois, produced by the National Cceanic and Atnospheric
Admi nistration (NOAA). These maps are conparable in scale to USGS maps
(1:500,000) and are current and accuraée(Septenber 1978).



5.7.1.2 PUBLI C LAND USE

This category of land use enconpasses several restrictions, depending on
the different uses and the particul ar governnment agency involved
Restrictions and conditions applied to public lands--particularly
national and state parks and conservation areas--include many nore than
are discussed here. There is a substantial overlap of these conditions
with the environmental criteria.

National forests and wildlife refuges, state parks, forests, conserva-
tion areas, and mlitary bases are included in this category. These
unacceptabl e areas for plant siting are relatively small and scattered
t hroughout the study area, with the exception of the Shawnee Nationa
Forest in Southern Illinois. Contacts with the Illinois Departments of
Transportation and Conservation and the Office of Econom c Adjustnent,
as well as National Forest Service maps, 1980 hi ghway maps, and USGS
state maps, were used to identify and delineate public [and areas.

Nati onal Forests and National Forest Proclamation Area

The Shawnee National Forest in southern Illinois was placed in the
restricted category primarily because non-national forest devel opments
are linmted to 80 acres under the Special Use provisions of the Nationa
Forest Plan. In addition, major projects must conply with other

provi sions of the National Forest Plan, including US EPA review,
because of nunerous criteria such as land use conpatibility. The
Shawnee National Forest is the |argest publicly-owned property and
conprises approximately 255,000 acres of [and.

The National Forest Proclamation Area joining the two sections of
Shawnee National Forest was categorized as potentially favorable with
conditions. This area is earmarked for purchase by the National Forest
Service (NFS) Lands Section to eventually become part of the Nationa
Forest. Sites in this area may not be currently restricted, but they
woul d be subject to review in terms of the |ong-range goals of the
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National Forest Plan. In addition, privately-owed |ands within
national forests should be considered as undesirabl e because of the
publ i c acceptance considerations of |ocating a CAES plant within a
national forest.

National WIldlife and Fi sh Refuges
National wildlife and fish refuges were categorized as restricted

because of their inconpatibility with the land use activities of a CAES
system

W dlife nanagement and habitat protection in the federal refuges is
admnistered by the US Fish and Wldlife Service. Various federa
prograns assisting in the protection of wildlife habitats in the
National WIdlife Refuge Systemare; Pittman-Robertson Federal Aid in
WIldlife Restoration, Endangered Species Act, Heritage Conservation and
Recreation Service, National Environnental Policy Act, Water Pollution
Control Act, and the Fish and WIdlife Coordination Act.

Specific provisions and applications of the program policies are not
described in this section because the criteria are primarily ecol ogi ca
and are therefore explored in greater detail under the appropriate
section of this report. Four National Wldlife and Fi sh Refuges were
noted, including Upper M ssissippi, Mark Twai n, Lake Chautauqua, and
Crab Ochard in Illinois.

Mlitary Reservations

The mlitary reservations are categorized as restricted areas because of
the priority of federal ownership and the inconpatibility of land use.
The four military reservations in Illinois include two US Arny reser-
vations and two US Air Force bases. Joliet Arny Amunition Depot is
considered restricted because safety arc requirenents and the existing
facilities would not yield a sufficient amount of land for devel opnent.
Savanna Arny Depot is a National Wldlife and Fi sh Refuge. The five
installations are restricted through mlitary ownership



Maj or State Parks, Forests, and Conservation Areas

Areas in this category have been classified as potentially favorable
with conditions. These areas would have to be considered careful ly
during any subsequent phases of site-specific analysis. Al though the
state statutes do not specifically exclude CAES plants fromthese areas,
they provide policies of conservation and preservation of natural areas,
including flora and fauna. For exanple, policy statements contained in
the Il11inois Conprehensive Qutdoor Recreation Pl an enphasi ze the

conservation of existing state preservation areas, as well as their
expansion and the acquisition of new areas. The state's recreational
policy Wi ll also stress greater controls directed toward the protection
of wilderness and recreation areas.

Sources for this category included the docunent, Qutdoor Recreation in
[1linois, fromthe Illinois Departnent of Conservation(Decenber 1978).

57.1.3 PRI ME AGRI CULTURAL LAND

Nonagricul tural developrment in rural, agricultural areas is an exanple
of a situation in which devel opment can lead to conflicts with existing
resources or uses. Mst communities traditionally have taken a
permssive attitude with regard to devel opnent in rural areas, although
recognition of the inherent conflicts between agricultural uses and
rural residential or industrial uses has led to some re-eval uation of
this position. |In addition, there has been grow ng awareness of the
soils devoted to agricultural production as a limted and increasingly
val uabl e resource. In recent years, state and regional planning
agenci es have begun to refornul ate their devel opment controls and |and
use decisions in this regard.

The USDA has established a formal policy to protect prine farmand from
prenmature or unnecessary conversion to nonagricultural use. Devel oprent
is geing directed toward areas where soil characteristics limt their

suitability for rowcrop agriculture. It is, therefore, in the public's

5-58



interest to avoid prine farm and, especially since federal actions
enphasi ze the undesirability of using prime agricultural land for siting
of a power plant (Knebel, 1976; Peterson, 1976).

Prime agricultural land use was categorized under three rating classifi-
cations--Favorabl e, Potentially Favorable, and Potentially Favorable

wi th Conditions- - dependi ng upon the level of |land use inconpatibility
involved. "Prine farmand"” was identified by the USDA Soil Conservation
Service through detailed soil surveys. It was then mapped according to
the percentage of prime farnliand present; |ess than 25 percent, 25 to
75 percent, or over 75 percent. Siting nodification would beconme nore
difficult as the percentage of prime farn and increases.

Extensive areas of Illinois are suitable for use as prine agricultura
farm and, defined as areas where nmore than 75 percent of the acreage is
of prinme quality with the potential for high crop yields. Areas of
prine agricultural farmand are located mainly in the northern half of
the state.

The source for location and delineation of prime farnland was the USDA
Soi | Conservation Service State Gfice. The location of prine farniand
is based on soil characteristics and ot her physical criteria, and not on
current usage. These general prime farm and naps can be used for broad
pl anni ng pur poses only and should not be used to determ ne the amount of
prime farmand | ocated in a specific area.

5.7.2 SOCIOECONOMIC/LAND USE COVPATI BI LI TY SCREENI NG RESULTS
Tabl e 5-10 presents the favorability rating specifications for the
socioeconomic/land use conpatibility category. Except for urban areas

and certain public land use areas, the rating criteria do not restrict
substantial land areas.

Figure 5-5 presents the conposite map resulting fromscreening the CAES
study area for all socioeconomic/land use conpatibility criteria.
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Table 5-10. Favorability Rating Specifications——Socioeconomics/Land Use Compatibility

(Compressed Air Energy Storage Facility)

Favorable

Potentially Potentially Favorable
Favorable With Conditions

Restricted

Urban Built-Up Areas:

Urban areas of less than 5
square miles and nonurbanized
areas

Public Controlled Lands:

Areas with no national
forest/wildlife parcels

*reas with only small parcels

or no state forest/conservation
Sreas

Military reservations:

Areas with no military reservations

Prime Farmland:

Less than 25 percent prime
farmland

National forest
proclamation areas

State forests and parks

State wildlife
conservation areas

25 to 75 percent
prime farmland

Major urban built-up
areas, having no
contiguous vacant
area large enough
for plant site

National forests

National wildlife
refuge areas

Military reservations

Source: PLANTEC Corporation, 1981.
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5.8 REG ONAL ENVI RONMENTAL SCREENI NG RESULTS

5.8.1 COWPOSI TE REG ONAL SCREENI NG MAP
The five environnental regional screening maps devel oped during the

prelimnary phases of Stage 11 were conposited into one regional
screening map (Figure 56). The net result was a final map indicating
areas environmental |y favorable for siting a CAES plant. A conservative
approach was enployed for this integration process in which the five
environnmental categories exam ned were conbined into one single mp
indicating site favorability. Any area of Illinois exanmined in this
stage was classified according to the most restrictive rating given that
area by any environnental category. Using the system an area rated as
favorable by four environnental categories and restricted by one
category was classified as restricted for the composite map.

Only a small area of the Illinois study was rated as environmental |y
favorable as a result of the regional screening analysis. Mich of the
remai nder of the study area was rated as potentially favorable. The
potentially favorable designations were the result of many factors, but
nmost commonly were associated with percentage occurrence of prine
farmand. Areas classified as potentially favorable with conditions
were the result of two major factors: high percentage of prime farm and
or poor water quantity favorability. The latter was generally
associated with the smaller rivers and tributaries of the region in

whi ch ground water or supplemental water storage would be necessary.
Restricted areas were usually areas in which either air quality or

ecol ogi cal conditions would not allow CAES siting. Restrictive air

qual ity areas were near St. Louis, Peoria, Chicago, and in the vicinity
of major pollutant-enitting sources, commonly fossil-fuel ed power
plants. Ecologically restrictive areas included state parks,
conservation areas, wildlife areas, and other ecologically sensitive
areas. These were typically small areas scattered throughout the state,
but slightly more conmon in the southern sections
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The restricted areas were excluded fromfurther evaluation in the siting
process.

5.8.2  POTENTI AL SI TI NG AREAS
The conposite regional environmental screening nmap yielded only a small

area of the state as being rated favorable for CAES siting (Figure 5-6).
This was probably a reflection of the conservative criteria applied in
this stage.

The final objective of this step was to identify 25 to 30 geographica
areas that were manageable froman information gathering and anal ysis
vi ewpoi nt, and yet allowed flexibility in CAES siting wthin any
individual area. This approach dictated selecting areas ranging from15
to approximately 25 square mles in size. Using this criterion it was
possible to identify seven candidate siting areas within the
environnental |y favorable areas. As this did not yield the desired
nunber of candidate sites for evaluation in the next stage, it was
decided that sites would be selected fromareas having one of the
following attributes:
1. Areas rated environmentally favorable in Stage IT;
2. Areas rated environmentally potentially favorable in Stage 1T
and geologically favorable in Stage |; and
3. Areas rated environnental ly potentially favorable in Stage 11,
geologically favorable in Stage I, and previously identified as
suitable for major power generating facilities.

The first category yielded the seven sites indicated above. The

remai ning two categories increased the area available for candidate site
selection. Because of the conservative approach, it was reasonable to
assume that a CAES plant could be licensed in an area rated as
environmental |y potentially favorable. The selection of candidate sites
in areas rated geol ogically favorable, however, was a conservative
approach which maxim zed the potential for locating sites in areas
having suitabl e geologic conditions. Thus, the three categories
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.,

previously listed assured selection of the nmaximum environmental or
geol ogi cal suitable sites, or both. The last category included the
selection of sites previously identified as being suitable for the
pl acement of energy production facilities (ESE et al., 1930).

In selecting the candidate sites, attention was given to specific
locally identifiable conditions that either favored or ruled against
specific candidate site boundaries. |Included in these factors were
proximty to water sources, existing railroads or highways, and urban
areas. Site boundaries which avoided potential conflict and naxim zed
engi neering characteristics were selected

Rat her uni form geographic distribution was one of the goals in selecting
candidate sites. This was generally possible, with sites selected in
all available areas within the three categories above. However, the
conbi nati on of both environmental and geol ogic factors predicated the
selection of nost sites near the western side of Illinois.

Figure 5-7 shows the 28 sites resulting fromthe Stage II analysis.
Seven of the sites were fromregions rated in Stage II as
environnental |y favorable. The remaining sites were selected from areas
rated environnentally potentially favorable(Stage 1I) and geol ogically
favorabl e (Stage ).
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6.0 STAGE 111- -1 NTERMEDI ATE ENVI RONVENTAL ANALYSI S
6.1 | NTRODUCTI ON

The objective of the Intermediate Analysis was to evaluate and rank the
28 sites selected as a result of the Stage IT Regional Environnental
Screening. The sites indicated in Figure 5-7 and Figures 6-1 through
6- 28 are distributed throughout northern and western Illinois. These
areas were approximately 15 to 25 square mles in size and rated
favorable or potentially favorable environmentally. The Internediate
Anal ysis was a two-fold study applying both environnmental and
geotechnical criteria concurrently. Al criteria were based on the

potential requirements or inpact of Soyland's proposed 220- MV CAES
facility.

The result of the Internediate Analysis was a reduced nunmber of

candi date sites ranked the nost favorable by environnental and
geological criteria. These sites would then be nore closely examned in
| ater stages.
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Figure 6-10

SITING AREA 10: BUREAU COUNTY
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Figure 6-12
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Figure 6-15

SITING AREA 15: HANCOCK COUNTY CAES
SITE SELECTION STUDY
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Figure 6-16
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Figure 6-18
SITING AREA 18: MENARD COUNTY CAES
' SITE SELECTION STUDY
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Figure 6-19

CAES
SITE SELECTION STUDY

SITING AREA 19: ADAMS COUNTY
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Figure 6-20
CAES

SITING AREA 20: PIKE COUNTY - A
SITE SELECTION STUDY
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Figure 6-21

SITING AREA 21: PIKE COUNTY - B CAES
SITE SELECTION STUDY
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Figure 6-22
SITING AREA 22: PIKE COUNTY -C
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Figure 6-24

CAES
SITE SELECTION STUDY

SITING AREA 24: CALHOUN COUNTY
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Figure 6-25

CAES
SITE SELECTION STUDY

SITING AREA 25: CLINTON COUNTY
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Figure 6-26

CAES

SITING AREA 26: WASHINGTON COUNTY
SITE SELECTION STUDY
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Figure 6-27

CAES
SITE SELECTION STUDY

SITING AREA 27: ST. CLAIR COUNTY
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Figure 6-28

SITING AREA 28: RANDOLPH COUNTY CAES

SITE SELECTION STUDY
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6.2 APPROACH AND METHODOLOGY

6.2.1 ENVI RONMENTAL | MPACT RATI NG AND WEI GHTI NG SYSTEM

Four major environmental disciplines were selected for conparison of

siting considerations, including air quality, water resources, ecol ogy
and soci oeconom cs. In order to rank the relative environnmental
suitability of the 28 candidate sites, 14 environmental siting

consi derations were identified to provide a basis for conparison of the
sites. These criteria, listed in Table 6-1, were devel oped by an
interdisciplinary teamof scientists and engineers as the essential
environnental siting characteristics for a CAES plant site

Geot echnical favorability of the 28 candidate sites was eval uated
separately. This process is addressed in Section 6.2.2. By treating
geotechnical favorability separately, the process increased the
potential for geological suitability at any site. A conservative
approach allowed the renoval of any site at any tinme due to geologic
unfavorability.

Environmental rankings of candidate siting areas were based on a

wei ghted inpact rating of each siting area for each of the four
environnmental considerations. The inpact rating indicated the magnitude
of the effect of CAES plant devel opment on a particular environnmenta
consideration for a given area. The weighting indicated the relative

i mportance of the particul ar inpact rating.

Two types of weighting were used--an internal weighting and a discipline
wei ghting. The internal weighting indicated the relative inportance of
the impact rating to the discipline. The discipline weighting indicated
the relative inmportance of each discipline inrelation to the other
disciplines. Internal weightings ranged from5 to 1, with 5 indicating
the highest level of inportance. The discipline weightings had the



Tabl e 6-1. Environnental Siting Considerations and Vi ghting System

for CAES Internediate Anal ysis

Citeria

| nt er nal
\éi ght i ngs

Di scipline
Wi ghti ngs

Ar Qality
Anbient Air Quality
Density of Sources
PSD I ncrenents
Nonatt ai nnent Areas

VWat er Resour ces
Vater Quality
Vter Supply

Ecol ogy
Terrestrial Ecol ogy
Aquati c Ecol ogy
Thr eat ened and Endanger ed Speci es

Socioeconomics
Ar chaeol ogy
Land Use
Community | npact
Accessibility
Transm ssi on

_— W W

wurt W W

DS ol N G2 &)

10

Source: ESE, 1981.



potential of ranging from10 to 1, with 10 indicating the nost inportant
discipline. Table 6-1 presents the internal and discipline weightings.

Initially, each siting area was given an inpact rating for each of the
14 siting considerations. This analysis was based on secondary data
sources, including available literature, aerial photos, USGS maps, Soi
Conservation Survey (scs) maps, and Il1inois Departnent of
Transportation (DOT) hi ghway maps. The inpact ratings ranged from5 to
1, with S indicating the least inpact or the most suitable choice for
CAES devel opnent .

The second step determned a discipline ranking for each siting area
Internal weightings were assigned to the inpact ratings to reflect the
relative inportance of a siting considerationwthin a discipline in the
licensing, construction, and operation of a CAES plant. Thus, an
internal ly weighted inmpact rating was devel oped, and an average
internal ly weighted inpact rating was cal cul ated for each discipline
(Table 6-2). A discipline ranking for each siting area was deterni ned
by conparing the average internally weighted inpact rating for the
siting areas.

The final step was to calculate an overall environmental ranking for
each siting area based on the discipline rankings. An average

envi ronnental ranking score for each siting area was determ ned by

wei ghting the discipline rankings, sunm ng these wei ghted ranki ngs, and
dividing by the sumof discipline weightings. This calculation gave an
average environnmental ranking score for each siting area(Table 6-3).
The average environnental ranking scores for each siting area were
conpared to give an overall environnmental ranking for each siting area.

The objective of this nunerical analysis was to assign an overal
environnmental ranking to each siting area to reflect the siting area's
relative environnental suitability for CAES devel opnent. The resulting



Table 6-2. Exanple of Calculation for Average Internally-Wighted
I npact Ratings for a CAES Plant Siting Area

Aver age
Internally- Internally
Wi ght ed Wi ght ed

| mpact [ nt ernal | npact | npact
Discipline/Environmental Rating Weightings Rating Rat ing
Consi der ati ons (4) (B) (¢) (D)*
Ar Qality
Anbient Air Quality 2 3 6
Density of Sources 4 2 8 3 55
PSD | ncrenent s 5 3 15 )
Nonat t ai nment Ar eas 3 1 3
TOTAL 9 32

*D = Total of C + Total of B

Source: ESE, 1981.
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Table 6-3. Exanple of Calculation of Average Environmental Ranking
Scores for a CAES Plant Siting Area

Di sci pline- Overal |
Discipline Discipline Weighted Envi r onnent al
Ranki ng Vi ghti ng Ranki ng Ranki ng Score
Di sci plines (a) (B) (c)* (D)t
Air Quality 16 1 16
Water Resources 18 8 144
11.2¢4
Ecol ogy 3 2 6
Soci oeconom cs 7 10 70
TOTAL 21 236

A x B.

*C=
t Total of C + Total of B

Source: ESE, 1981.



overal | environnental ranking forned the basis for determning a siting
area's relative environmental suitability conpared to the other siting
areas. Nonparanetric statistical tests were applied to determne if any
significant differences existed between the siting areas based on the
envi ronment al ranki ngs.

The internal criteria weightings are sumarized in Table 6-1. Specific
di scussions of these internal weightings and the rationale for these
wei ghtings are found in Sections 6.3 through 6.6.

The overal | discipline weightings were devel oped by a consensus or
Del berg approach (Runyan, 1977) involving the judgnents of severa
scientists and engi neers, including biologists, geol ogists,
soci oeconom sts, hydrol ogists, and air resource engineers. The
di sci pline wei ghtings assigned were based on several considerations,
i ncl udi ng:
1. The inportance of the discipline to |icensing of a CAES plant
varies, with sonme discipline considerations being nore
i mportant than ot hers.
2. Al siting areas identified in Stage Il had acceptable sites,
but sone siting areas have sites which are nore favorable.
3. Areas with the nost severe environmental constraints in siting,
such as areas restricted because of air quality conditions or
lack of water, were previously elimnated in the Stage II
anal ysi s.

The overal | discipline weightings are presented in Tabl e 6-1.

Soci oeconom ¢ characteristics of a siting area were considered to be the
most inportant of the environmental aspects of |icensing a CAES plant.
Wthin this discipline archaeol ogi cal and land use consi derations were
wei ghted nost heavily. This is a reflection of those existing
environnmental regulations or reviews controlling use of |and resources
(i.e. prime farm and, zoning) and the preservation or mtigation of

hi storical or archaeol ogical resources. The relatively high weighting
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for water resources is the result of a combination of both environnenta
and engineering factors. Lack of adequate water for cooling, or |ack of
relatively close water, places sone constraints on the design and
operation of a CAES plant. This could necessitate the use of |ong

pi pelines, reservoir construction, or well-fields. Associated with
these activities would be specific additional environmental regulatory
requirenents relating to water wthdrawal, consunption, and transfer

Because of the relatively benign potential inpacts on air quality and
natural biological systens, the air quality and ecol ogy disciplines were
wei ghted | ess than soci oeconom cs and water resources. Air pollutant

em ssions fromthe 220- MV CAES facility are expected to be |ow due to
the fuel used and frequency of operation. Sulfur and particulate

em ssions will be significantly bel ow federal and state standards. Due
to the small land area(less than 100 acres) and |ow | evels of gaseous
or effluent discharges, the plant's inpacts on fish and wildlife
resources should be m ninal

6.2.2 GEOTECHNI CAL REVI EW AND RATI NG
Concurrent with the environnental criteria weighting and ranking as

described in Section 6.2.1, a separate geotechnical review of the sites
was conducted. Because of the need for geotechnical suitability of a
site, each candidate siting area was evaluated, utilizing nore regiona
or site-specific information, if available. The main criteria for this
eval uation were
1. Existence of a suitable rock type in the target depth rank
(1,700 to 2,500 feet), and
2. Structural integrity as a result of site proximty to known
structural features.

Unfavorable sites identified during this stage of the evaluation would
be elimnated fromfurther consideration in the internediate
envi ronnental anal ysis.



6.3 AIR QUALITY

6.3.1 AIR QUALITY EVALUATION CRITERIA

The Stage II analysis identified and described the rationale for

choosing six major air quality criteria related to siting a CAES gas
turbine plant:
1. Existing ambient air quality,
2. Density of air pollution sources,
3. Class 11 Prevention of Significant Deterioration (PSD)
increments,
4. Impacts on designated nonattainment areas,
5. Class | P increments, and
Restrictive air quality regulations or stack height
limitations.

The relationship of these criteria and the applicable federal, state,

and local air quality regulations were also considered in the Stage II
analysis.

The Stage III analysis involved a further evaluation of the 28 siting
areas identified in Stage I1 as containing potential sites for a CAES
gas turbine power plant. These potential siting areas were not located
in any restrictive areas identified by the composite environmental
siting criteria. Thus, a CAES gas turbine power plant could be located
in any of these potential siting areas. The Stage III analysis ranked
these siting areas from most favorable to least favorable with ratings
ranging from 5 to 1.

Since the six air quality criteria used in the Stage I1 analysis
continue to be major factors in siting a CAES gas turbine power plant,
these criteria were further evaluated in Stage III. From these basic
criteria, siting area rating specifications were developed as guidelines

to evaluate each of the 28 candidate siting areas. The rating



met hodol ogy for each of the six air quality considerations is discussed
in the follow ng sections.

6.3.1.1 EXI STI NG AMBI ENT Al R QUALI TY LEVELS AND DENSI TY OF AIR
POLLUTI ON SQURCES

The rating guidelines for these criteria were developed to reflect the
portion of the AAQS consuned by existing enission sources at each
potential site. The applicable AAQS in this candidate site analysis are
those of the Illinois Environnental Protection Agency (EPA) and the

US EPA These AAQS are identical.

To quantify the favorability of the candidate sites, a 5-level siting
criteria scheme for existing ambient air quality was established. The
5-level criteria utilized the amount of the AAQS (above the background
| evel ) which was consuned in an area prior to site selection, as
denonstrated through avail able nmonitoring data and source infornation
for major air pollution sources. The rating schene reflects
progressively higher air quality levels existing at candidate sites,
ranging fromless than 25 percent up to 100 percent of the AAQS
consuned:

Anount of the AAQS Above the Background Level
Consunmed in the Area Prior to Site Selection

Rat i ng (percent)

Less than 25

Bet ween 25 and 50

Bet ween 50 and 75

Bet ween 75 and 90

Bet ween 90 and 100

—_— N W W,

Si nce background total suspended particulate matter (TSP) levels can
consune a major portion of the AAQS, such levels were considered in
applying the ratings. For this analysis, a typical background TSP |eve
of 35 ug/m3, annual geonetric nmean, was utilized for all candidate
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sites. This assunmed background concentrationis within the range

reconmended by EPA in Anbient Mnitoring Guidelines for Prevention of
Significant Deterioration (May 1978).

Eval uation of each candidate siting area required reviewof the avail -
able nonitoring data applicable to that area, as well as consideration
of nearby major emtting sources. The nonitoring data for the county in
which a particular siting area is located were first reviewed. Both

| ocation of the monitors(urban and rural) and the distance to the site
fromthe monitors were considered. Evaluation was al so nade of

nei ghboring counties having nonitoring stations in proximty to the
siting area. The primary source utilized to obtain available air
quality data was the Illinois EPA Annual Air Quality Report for 1980.

The objective of the major source evaluation criteria was to qualita-
tively evaluate the effects of sul fur dioxide, particulate matter, and
nitrogen oxi de em ssions fromthese sources upon the 28 candi date sites.
Essential to this effort was an extensive sul fur dioxide and particul ate
matter emssion inventory update for all counties including the 28

candi date siting areas. Source data on em ssion rates and |ocations
were obtained through the Illinois EPA state em ssions inventory data
bank and through di scussions w th agency personnel. Siting areas were
categorized based upon the proximty and magni tude of em ssion sources
to these areas. Although this criterionis closely related to the
anbient air quality criterion, a separate rating was applied to each
criterion as each criterion aided in providing a nore definitive
assessment of the true air quality of the specific siting area than
conbining the two criteria and applying a single rating would have been
abl e to produce.

6.3.1.2 CLASS 11 PREVENTI ON CF S| GNI FI CANT DETER ORATI ON | NCREMENTS
Insiting a CAES gas turbine power plant which could consume a portion
of the allowable Cass II PSD increnents, that portion of the increnents
whi ch has al ready been consuned is a major concern. If a large portion
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has al ready been consumed in an area, a CAES power plant may not be able
to locate in the sane area except under certain restrictive conditions.
The siting area rating specifications for the Class II PSD criterion
reflect this consideration. This criterion applies only to sulfur
dioxide and particulate matter. Al though the Clean Air Act Anendments
(caaa) of 1977 require that PSD regulations for the other criteria

pol | utants (nitrogen dioxide, hydrocarbons, carbon nonoxide, and ozone)
be pronulgated by US EPA by August 7, 1979, and be enacted by

August 7, 1980, no PSD increments have been established at this tineg;
therefore, they were not considered in the Stage III analysis.

The following siting area rating specifications for the Class 11 PSD
criterion were used:

Amount of Class II PSD Increnent Consuned
in the Area Prior to Site Selection

Rati ng (percent)

No increment consuned

Between 0 and 25

Between 25 and 50
Between 50 and 75
Bet ween 75 and 90

— N W O

As shown, none of the classifications would preclude |ocating a CAES gas
turbine power plant in an area, but a rating of 1 would indicate
potentially restrictive conditions for approval. The maxi mum increment
consunption value of 90 percent is based upon the Stage II analysis,

whi ch categorized this level as "Restricted" for power plant siting.

The nmost favorable potential site is one where no PSD increments have
been consumed, and the rating specifications show a nearly steady
gradation between O- and 90- percent increnment consunption.

Both US EPA Region V and Illinois EPA were contacted to identify mgjor
sources which are located in the candidate siting areas and which have
consuned or will consume PSD increnents. Increment consunption for



identified sources was obtained fromavail abl e inpact anal ysis studies,
by qualitatively evaluating em ssion types and magnitudes (for mnor
sources only), and froma direct inventory of such sources as obtained
fromthe Il linois EPA, Mssouri DNR, and |lowa DEQ Maxi mumi ncrenent
consunption in the vicinity of each siting area was utilized to rate the
site.

6.3.1.3 | MPACTS ON DESI GNATED NONATTAI NVENT AREAS

On March 3, 1978, US EPA published a list of the state's attai nment
status for National Arbient Air Quality Standards(Federal Register,
Vol. 43, No. 43). This list included all areas in lllinois and adjacent

states designated as nonattai nment for any criteria pollutant (see
Stage 11 analysis). The designations determined by US EPA were based
upon information submtted by the states.

The site inpact-rating guidelines for nonattai nnent areas are based on
the m ni num di stances whi ch a 20MW CAES gas turbi ne power plant could
| ocate froma nonattai nment area w thout exceeding certain "significance
of inpact levels" (see Stage II analysis). The required distance is a
function of emission and stack paraneters, and neteorol ogy of the siting
area. |If the significance-of-inpact levels are exceeded a or within a
nonattai nment area because of a proposed najor new source |ocated

out si de of the nonattainnent area, then the new source woul d be subject
to stringent permtting conditions. A potential CAES plant site becones
| ess suitable as nore stringent em ssion conditions are inposed on its
operati on.

I'n order to determ ne em ssion-distance-directionrelationships for the
proposed plant, atnospheric dispersion nodeling was utilized with the
typi cal emission paraneters devel oped for the 20MW capacity CAES gas
turbine plant (see Stage II analysis). The EPA-devel oped | ndustri al
Sour ce Conpl ex model was utilized to estinate short-term(24-hour and
3-hour) sul fur dioxide concentrations for various di stances fromthe

pl ant .



Qher criteria pollutants (i.e., particul ates, carbon nonoxi de,

hydr ocar bons and ozone) are either emtted in insignificant quantities
(conpared to resulting ground-|evel inpacts and respective significance
of inpact |evels and AAQS) by a 220- MV CAES gas turbi ne power plant or
cannot be accurately nodel ed for ground-I|evel concentrations.
Therefore, only nitrogen dioxi de inpacts were considered in the siting
analysis within this criterion besides sul fur dioxide.

The rating guidelines for evaluating inpacts on the nonattainnent areas
follow In devel oping these guidelines, the amount of em ssion
l[imtation placed upon the proposed plant to neet the significance of

i npact |evels was considered. The nost favorable potential site would
be al | owed nmaxi mum NSPS emi ssions for sul fur dioxide of 0.113 1b/106
Btu. Since nodeling the em ssions froma 220- MV CAES gas turbine pl ant
showed | ow anbient air quality inpact levels, only two rating val ues
were found to be necessary in order to site the plant in the proximty
of a nonattainment area. Further, since the particulate emssion rate
for a 220- MNCAES gas turbine power plant was determned to be only
about 5 percent of the sulfur dioxide emssion rate, it was determ ned
that anbient particul ate concentrations fromthe plant woul d be far

bel ow si gni fi cance- of -inpact | evel s established for nonattainnent areas.
Therefore, this paraneter would not affect the siting effort with
respect to proximty to nonattainnent areas.

Sul fur D oxi de

5 - Sul fur dioxide enission rate of 0.113 1b/10® Btu
meet s significance-of -inpact |evels.

4 - Sul fur dioxide emssion rate of 0.1 to 0.113
1b/10% Btu neets significance- of - i npact
| evel s.

6.3.1.4 CLASS | PREVENTI ON CF S| GNI FI CANT DETER CRATI ON | NCREMENTS
The Stage II analysis did not identify any Cass | PSD areas within
[1l1inois or in any surroundi ng states which woul d affect power plant



siting; therefore, Cass | PSD was not considered in the rating/ranking
process.

6.3.1.5 RESTRICTIVE AlR QUALI TY REGULATIONS/STACK HEI GHT LI M TATI ONS
The Stage II analysis did not identify any restrictive air quality
regulations inlllinois that could affect the siting of a CAES gas
turbine power plant. Al so, careful exam nation of FAA guidelines
gover ni ng m ni mum approach di stances as a function of approach hei ght
for all airports having instrunent approach capabilities(see Stage II
anal ysis) showed that the m ninum distance allowabl e for location of the
CAES gas turbine plant fromsuch an approach path was about 1.5 km
Since this distance is only limted to runway glide path, this criterion
was determned to have an insignificant inpact on the siting of the CAES
gas turbine power plant and was therefore not considered in the Stage II
ranki ng process.

6.3.2 SITE RATI NG SPECI FI CATI ONS, COVWPCSI TE SI TE RATI NGS, AND VI GHTI NGS
As mentioned in Section 6.3.1, the siting areas were rated on the basis
of the following six air quality criteria site rating specifications:

1. Existing anbient air quality,
Density of air pollution sources,
G ass II PSD increments,

I npacts on nonattai nment areas,

I npacts on G ass | areas, and

o o~ wN

Restrictive air quality regulations/stack height limtations.

The individual criteria were rated for each of the siting areas and then
t hese ratings were wei ghted based on their relative inportance to the
siting process.

6.3.2.1 RATI ONALE FOR RATI NGS

Sul fur dioxide inpacts on anbient air quality and dass II PSD
increments were judged to be the nost inportant and given the nost
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weight in the rating process since, as discussed in Section 6.3.1.3,
none of the other criteria pollutants are emtted in significant
quantities to cause anbient air quality inpacts to exceed PSD
significance levels. Therefore, these other pollutants were not
considered in the rating eval uation. Al though nitrogen oxi de em ssions
are consi derably higher than the other criteria pollutants (except
sul fur dioxide which was determned to be emtted in the greatest
quantities), upon evaluation of its inpact on anbient air quality
levels, it was determned that none of the predicted concentrations
woul d exceed the significance |evel of 1 ug/n§ on an annual basis.
Since no short-termAAQS or PSD increment or significance levels
currently exist, no assessnent of any inpacts of nitrogen oxide

em ssions for such averaging periods could be nade.

The weightings for sul fur dioxide were devel oped on the basis of a
3-to-1 scale according to inportance, with 3 indicating the nost

inmportant for siting. The weightings for each criterion are shown
bel ow

I nternal Weighting
Criterion Sul fur Di oxi de

Existing Anbient Air Quality 3
Density of Air Pollution Sources 2
A ass 11 PSD Increnents 3

Restrictive Regulations/Stack -
Hei ght Restrictions

| mpacts on Nonattainment Areas 1
A ass | PSD Increments -
Tot al 9

Al though di spersion nodeling results predicted that air quality inpacts
for all of the criteria pollutants except sul fur dioxide would be bel ow
PSD significance levels and that sul fur dioxide inpacts would be just
above the significance |evel for the 24-hour averaging period, an



assessnent of these inpacts nust be considered in the siting process.
Certainrestrictions may be inposed by the fact that proximty to |arge
maj or sources where AAQS are being exceeded or are close to being
exceeded is of critical concernin the siting process.

Existing air quality and PSD increnents were given equal weighting and
wer e assigned the highest weighting val ue.

Al t hough inpacts on nonattai nment areas would nornally be considered of
primary concern because these areas are well defined by US EPA and
Il1l1inois EPA, and because of the short radial distance required to bring
the anbient inpacts fromthe CAES gas turbine power plant bel ow
significance levels for nonattai nnment areas, siting the CAES facility
outside the area of influence of such nonattai nment areas can be easily
acconplished. This evaluation criterion was therefore assigned the

| owest wei ghti ng.

Proximty to areas of high air pollution source density was assigned a
m ddl e wei ghting of 2, which is usually indicative of areas where
ambient air quality is poor (close to or exceeding AAQS, or where PSD
increments are the nost likely to be least available). Rural areas
experience problens with available PSD increnents or neeting AAQS due to
the location of a single |large major source.

6.3.2.2 RESULTS
Tabl e 6-4 presents the internal weighted ratings and siting area
rankings for air quality considerations for each siting area.

Siting Areas 2, 3, 4, 8, 9, 12, 13, 15, 16, 17, 18, 22, 23, 25, and 26
are ranked highest. The |owest-ranked areas were Siting Areas 27 and

10, which are near existing air pollution sources which have consumed
nost of the sulfur dioxide and particulate AAQS in the area.



Table 6~4. Impact for Air Quality Considerations

Impact Ratings

Impact on
Existing Ambient Class II PSD Density of Air Nonattaimment

Siting Air Quality Increments Pollution Sources Areas Average Weighted Discipline

Area 3)* (3)* (2)* (1)* Impact Ratingt Ranking*
1 4 5 5 5 4.67 10
2 5 5 5 5 5.0 18
3 5 5 5 5 5.0 18
5 5 5 4 5 4,78 12
6 4 5 5 4 4.56 7
7 4 5 5 4 4.56 7
8 5 5 5 5 5.0 18
9 5 5 5 5 5.0 18
10 3 5 3 4 3.78 2
11 4 4 4 4 4.0 3
14 4 5 5 5 4.67 10
15 5 5 5 5 5.0 18
16 5 5 5 5 5.0 18
17 5 5 5 5 5.0 18
18 5 5 5 5 5.0 18
19 5 4 4 5 4.44 4.5
20 5 4 4 5 4.44 4.t
21 4 5 5 5 4.67 10
22 5 5 5 5 5.0 18
25 5 5 5 5 5.0 18
26 5 5 5 5 5.0 18
27 3 5 2 3 3.44 1
28 5 5 3 5 4.56 7

* |nternal weighting for each consideration.

T Average weighted impact rating = impact ratings X internal weightings; product is then summed and divided by total
internal weightings (ratings rounded off for presentation).

** For tied average impact ratings, half rankings were assigned for siting areas tied 2 or 4 times; siting areas tied 3 or
5 times were assigned the same ranking.

Source: ESE, 1981.



6.4 WATER RESOURCES

6.4.1 WATER AVAI LABI LI TY
Water for cooling, plant service (including potable water), and water

compensation for conpressed air are the three water needs for the CAES
facility. Potential siting areas were exam ned for capability and
reliability in providing these water needs

Cooling towers were the only cooling systemconsidered(see Stage I1
analysis). Plant service water requirenents include any water used at
the proposed facility except for cooling and water conpensation of the
compressed air. Drinking water and demi neralizer wastes are plant
service water uses of particular concern. Mke-up water for the water
conpensation reservoir will normally not be required. During extended
periods of drought, water may have to be nade up to the reservoir. This
can be acconplished during the generation cycle when water needs for
cooling are substantially less than during the conpression cycle. For
purposes of this phase of the site selection study, it was assuned that
wat er brought in for cooling purposes woul d be adequate to serve as
plant service water and make-up for the water conpensation reservoir.

The possible water sources considered during the Stage II analysis
include: (1) fresh water fromrivers, (2) fresh water from|lakes, (3)
fresh water fromgroundwater wells, and (4) treated wastewater from
muni ci pal and industrial plants. Nonpotable water from groundwat er

wel I's were not considered(see Stage II analysis). The only area where
wast ewat er supplies are sufficient to provide a reliable source of water
for the CAES facility is in the Chicago area. None of the siting areas
were within 10 niles of the Chicago area; therefore this source is not
applicable to the Stage II analysis.
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Based on the considerations nentioned previously, the follow ng water
requirenents are identified:

1. Areas with a dependable supply of 2.7 cfs(1,200 gpm) or
greater available fromsurface water sources are candi date
sites for the cooling tower option. n-site water storage
facilities are not needed during nost drought periods.

2. Areas with a dependabl e supply of ground water at 1,200 gpm
(2.7 cfs) are al so suitable candidate sites for the cooling
tower option without the need for storage facilities.

3. Areas with an excess flow equal to or greater than 2.7 cfs but
mninumdaily streanflow of record less than 2.7 cfs are
suitable for a CAES plant water supply; however, nmajor on-site
wat er storage facilities (i.e., lakes or ponds) are required to
assure a dependabl e water supply. Only closed-cycle cooling
systens with storage are feasible. Wter sources in this
category are |ess dependabl e than the previous categories.

G oundwat er availability analysis was based on aquifer yields obtained
fromthe State of Illinois report entitled, "Goal and Water Resources
for Coal Conversionin lllinois" (Smth and Stall, 1975). This anal ysis
i ncl uded consi deration of potable ground waters only. Sand and gravel
aqui fer yield maps were used to delineate areas where water wel |l systens
could be constructed to yield an estimted 14 ngd.

The Stage II water availability map was the basis for water
availability. The mnimumdaily flow of record (USGS gagi ng station
records through water year 1979), aquifer yields (Smth and Stall,
1975), and annual average excess avail abl e water were the neasures used
to estimate long-termwater availability. Annual average excess

avail abl e water was defined as the long-term (5 years or nore) average
flow mnus the mninumdaily flow for the period of record
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6.4.1.1 RATING SPECIFICATIONS--WATER SUPRLY

5-—Minimum daily streamflow of record equal to or greater than
2.7 cfs; site is totally within 10 miles of such a water
source.

4—-Minimum daily streamflow of record equal to or greater than
2.7 cfs; although only a portion of site is within 10 miles of
such a water source, the rest of the site is within 10 miles of
a region with fresh groundwater yields of at least 1,200 gpm.

3- -Fresh groundwater yield equal to at least 1,200 gpm (2.7 cfs).

2--Excess available water equal to or greater than 2.7 cfs, but

minimum daily flow of record less than 2.7 cfs.

In addition to total water supply available, it is useful to look at the
ratio of the water needed by the CAES system to the water available
during drought periods. Given two sites, one where the CAES facility
will use a significant portion of the water available during a period of
drought and one where the CAES facility will use a relatively small
amount of water, it may be more difficult to license the plant at the
first site than at the second site. To evaluate the water need/supply
ratio, the water needs for the CAES facility (2.7 cfs) were divided by
the 7-day, 10-year low flow, and multiplied by 100 percent. The 7-day,

10-year low flow was obtained from the Illinois Water Survey Bulletin
57, "The 7-Day, 10-Year Low Flows of Illinois Streams" (Singh and Stall,
1973)

6.4.1.2 RATING SPECIFICATIONS--WATER NEED/SUPPLY RATIO
5--Water need/supply ratio is 0.03 percent or less.
4--Water need/supply ratio is less than or equal to 0.3 percent,
but greater than 0.03 percent.
3--Water need/supply ratio is less than or equal to 0.7 percent,
but greater than 0.3 percent.
2--Water need/supply ratio is less than or equal to 2.7 percent,
but greater than 0.7 percent.

1--Water need/supply ratio is greater than 2.7 percent.



The wat er need/supply ratio varied fromthe Mssissippi R ver sites
(wth aratioof 0.02 percent) to the Iroquois River site(with aratio
of 18.5 percent).

The overall water availability ratings were conputed by giving the water
supply rating twice the weight of the water need/supply ratio and
dividing the sumby three.

6.4.2 WATER QUALITY
In this analysis the water quality needed for the major systems of the

proposed CAES facility, and the relation of discharge of wastewater to
water quality standards, were conpared with the existing water quality
characteristics of the environnent. Mjor plant systens pertaining to
wat er quality considerations include: (1) cooling water, (2) water

pol lution control, (3) water treatnent, and (4) other m scellaneous
syst ens.

In general, process water treatnment is divided into two |evels of

sophi stication. The first level involves treating the raw water by
precipitation, coagulation/settling, pH adjustnent, and rapid sand
filtration, which are standard unit processes that may be applied to the
i ncom ng nake-up water, regardl ess of source. The second |evel of
treatnent nay be applied to water that is not adequately treatable by
conventional technology. Nearly any water source could be handled by a
conbi nation of the two treatment |evels, but costs would be nuch higher
The advanced treatnent technol ogies include: (1) reverse osnosis, (2)
ion exchange, (3) activated carbon, and (4) special floccul ation

t echni ques requiring pol yners.

For purposes of this phase of the site selection study, it was assunmed

that fresh water brought in for cooling purposes woul d be adequate to
serve as plant service water.
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For the siting study, pollutants of primry concern were water
tenperature (cooling water systen), chloride, sulfate and total

di ssol ved solids (cycles of concentrations within the cooling towers),
and toxic pollutants(wastewater streans).

A site's suitability for discharge of blowdown generally is directly
proportional to the 7-day, 10-year |low flow. Blowdown is water

di scharged fromthe cooling tower systemafter several cycles of reuse.
The 7-day, 10-year low flow value represents a long-termestimte of
lowflowconditions. The state water quality standards (Chapter 3,
[1linois Pollution Control Board Rules and Regul ations, 1979) use this
flow as design streamconditions for wastewater pollution control
systems. The dilution ratio(which is the ratio of the 7-day, 10-year
low flow to the average dry weather flow of the treatment works for the
design year) is critical in the Illinois EPA review of wastewater

di schar ges.

Exi sting thermal standards for Illinois are specific in relation to heat
di scharges (chapter 3, Illinois Pollution Control Board Rules and

Regul ati ons, 1979). Maxi mum wat er tenperature, change in water
tenperature fromnormal conditions, and m xing zones are critical
environnental factors to be eval uated.

State regul ations(Chapter 3, Illinois Pollution Control Board Rul es and
Regul ations, 1979) specify that total dissolved solids (TbS) in surface
waters at the point of discharge nust not exceed 3,500 nilligrans per
liter (mg/1). TDS in the water body after m xing nust not exceed

1,000 mg/1, or 750 mg/1 above background. Therefore, a streamwth |ow
TDS val ues generally is preferable to a streamwi th high TDS val ues
because cycles of concentrations can be greater when the source of
surface water has a | ow TDS val ue.
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6.4.2.1  SURFACE WATER QUALI TY RATI NG SPECI FI CATI ONS

The three factors used in the ratings were: (1) specific conductivity,
(2) tenperature, and (3) 7-day, 10-year low flow. The USGS report,
""Cheni cal Anal yses of Surface Water in Illinois, 1975-1977" (u.s.

CGeol ogi cal Survey, 1979), was the data base for the specific
conductivity factor. (Qualitative judgments relative to tenperature
factors were based on state thermal regulations(Chapter 3, Illinois
Pol I ution Control Board Rules and Regul ations, 1979), and existing
surface-water tenperatures according to The Illinois Water Survey,
Report of Investigation 49, "Tenperatures of Surface Waters in Illinois"
(Harmeson and Schnepper, 1965). If tenperature data for a specific
river were not available in "Tenperatures of Surface Waters in
[1linois,™ the mninum tenperature of record was taken fromthe US

CGeol ogi cal Survey, "Water Resources Data for Illinois,™ water years
1975-1979. The 7-day, 10-year low flows were obtained fromthe Illinois
Water Survey Bulletin 57, "The 7-Day, 10-Year Low Flows of Illinois

Streams” (Singh and Stall, 1973).

Each site was rated for the three factors and the rating conmposite for
surface water was the arithnetic average. The three factors were given
the foll ow ng weights: specific conductance = 1, 7-day, 10-year |ow
flow= 2, and tenperature = 1

Specific Conductivity
5- - Speci fic conductivity value did not exceed 517 unhos per cn?.
4- - Specific conductivity value did not exceed 683 umhos per cn?,
but exceeded 517 umhos per cmat |east once
3--Specific conductivity value did not exceed 783 unhos per cne,
but exceeded 683 unhos per cmat |east once.

2--Specific conductivity value did not exceed 917 umhos per cne,
but exceeded 783 unhos per cmat |east once.

1- - Specific conductivity val ue exceeded 917 umhos per cné at
| east once.
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7- Day. 10- Year Low Fl ow
5--Val ue equal s or exceeds 10, 000 cfs.
4--Val ue equal s or exceeds 1,000 cfs but |ess than 10,000 cfs.
3--Val ue equal s or exceeds 400 cfs but less than 1,000 cfs.
2--Val ue equal s or exceeds 100 cfs but |ess than 400 cfs.
1--Value less than 100 cfs.

Al though these absol ute val ues used in the specifications have no
environmental |icensing significance, they are |ogical dividing points
to provide a wide distribution of ratings between siting areas.

ATD(anmbient tenperature differential) is defined as the water quality
standard of a given nonth mnus the maxi mum exi sting anbi ent tenperature
for that month. Negative values of ATD(rated 1 and 2 above) occur when
the existing water tenperature is already above the water quality

st andar d.

Tenperature
5--ATD >10 degrees F all nonths.
4--ATD > 5 degrees F and ATD 10 degrees F at least 1 nonth.
3--ATD > 0 degrees F and ATD 5 degrees F at least 1 nonth,
2--ATD >-3 degrees F and ATD 0 degrees F at |east 1 nonth.
1--ATD <-3 degrees F at least 1 nonth.

Further quantitative analysis (including discussion of mxing zones and
changes in normal water tenperature) is inpossible a this |evel of
i nvestigation.

6.4.3 | NTERNAL VEI GHTI NGS
Because water quantity is one of the primary requirenments in siting, it

was given a weighting of "5"; water quality was given a weighting of
"3ll.



6.4.4 RESULTS

Tabl e 6-5 presents the results of the internally weighted ratings and
Site area rankings for water resource considerations for each siting
area. Siting areas along the M ssissippi Rver which had the sane
rating were ranked highest in relation to water resources. The

M ssi ssi ppi River provides an abundant water supply and good navigation
routes at each of these sites. The |owest rankings were assigned to
Sites 17, 25, and 27 because of water quality and periodically |ow
streanf| ows.



Table 6-5. Impact Ratings for Water Resources Considerations

Impact Ratings

Water Water
Siting Quality Supply Average Weighted Discipline
Area (3)* (5)* Impact Ratingt Ranking* *
1 4.0 5.0 4.63 19
2 3.0 4.0 3.63 9
3 3.0 4.0 3.63 9
5 3.0 5.0 4.25 13
6 4.0 5.0 4,63 19
7 4.0 5.0 4.63 19
8 4.0 5.0 4.63 19
9 4.0 5.0 4.63 19
10 3.0 4.0 3.63 9
11 3.0 5.0 4,25 13
14 4.0 5.0 4,63 19
15 4.0 5.0 4.63 19
16 2.0 4.0 3.25 5.5
17 1.0 4.0 2.88 2
18 2.0 4.0 3.25 5.5
19 4.0 5.0 4.63 19
20 4.0 5.0 4.63 19
21 4.0 4.0 4.00 11
22 3.0 5.0 4.25 13
25 1.0 4.0 2.88 2
26 2.0 4.0 3.25 5.5
26 1.0 4.0 2.88 2
28 2.0 4.0 3.25 5.5
* Internal weighting for each consideration.
t Average weighted impact rating = impact ratings x internal

weightings, product then summed and divided by total internal
weightings (ratings rounded off for presentation).

** Eor tied average impact ratings, half rankings were assigned for
siting areas tied 2 or 4 times; siting areas tied 3 or 5 times were
assigned the same ranking; for tied rankings, an equivalent number of
the next highest rankings were omitted.

Source: ESE, 1981.



6.5 ECOLOG CAL SYSTEMS

The evaluation of the 27 candidate siting areas in the Stage I1II

anal ysis focused on three ecol ogical considerations: (1) terrestrial
systems, (2) aquatic systens, and (3) significant natural areas and
threatened and endangered flora and fauna. For each candidate site,
specific characteristics relating to these three ecol ogica
considerations were identified and anal yzed. Sites were then rated
according to the vulnerability of their ecological systems to potentia
inpacts fromconstrustion and operation of the CAES facility.

The major sources of information for the evaluation were: (1)
Agricultural Stabilization and Conservation Service (ASCS) aeria

phot ogr aphs (bl ack and white photographs of a scale 1:40,000 used at the
USDA ASCS offices in Springfield, Illinois); (2) site-specific data
collected by the Natural Areas Section of the Illinois Departnent of
Conservation, on unique natural areas; and (3) the scientific and
conservation literature describing known ranges and |ocations of rare
plant and ani mal species in Illinois.

The specifications for each of the three ecological siting criteria were
incorporated into a worksheet used in evaluating each of the Stage III
sites(see Table 66). This worksheet allowed the entry and conpilation
of site-specific quantitative data as they were collected fromaeria
phot os and ot her sources. The use of this worksheet also assured an

obj ective evaluation of each site and thus naintained the integrity of
the conparative analysis.

6.5.1 TERRESTRI AL SYSTEMS

6.5.1.1 CRITERI ON DEFI NI TI ON

Terrestrial ecosystems on the candidate sites were evaluated as to their
suitability for the CAES facility based upon two related criteria

(1) diversity of habitat types, and (2) habitat edge. Because different




Table 6-6. Worksheet for Evaluation of Siting Areas Based on

Ecological Criteria

SI TE | NFORMATI ON

Site Description:

Ave.
% Area Size Prime Areas
Terrestrial Habitats: Bottomand ___ ____ _
Upland - -
ad field - -
Grassland - _
Cultivated __ ____ -
Ot her - -
Habitat Interspersion |Index
Fencerows/Hedgerows
Not abl e Habitat Gradients and Associations
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Table 6-6. Wrksheet for Eval uation of Siting Areas Based on
Ecol ogical Criteria(Continued, Page 2 of 3)

Aquatic Systens

Streans: No. & Mles

Val l ey length

Aver age Size

Bot t ont and

Habitat Diversity
and Types

Fi shery Rating

Alterations and
Meander s

St andi ng Water: Nunber & Area (by type)

Drai nage Patterns

Identified Natural Areas on or Adjacent to Site

Thr eat ened and Endangered Species CQccurrence or Potential Cccurrence:

Based on Natural Area Inventory

Based on Known Range

Not es:
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Table 6-6. Worksheet for Evaluation of Siting Areas Based on

Ecol ogical Criteria(continued, Page 3 of 3)
SI TE RATI NG
Criteria Rat i ng Rat ionale

Terrestrial System

Habitat Diversity
Habi t at Edge

Overal | Rating

Aquatic System

Habitat Diversity
Di stance to Wetlands
Fishery Rating

Overal | Rating

Significant Natural Areas and
Endanpered and Threat ened

Speci es:

Known or Potenti al
Exi st ence

Significant Natural Areas

Overal | Rating
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habitats support different organisms, an area with nmany different
habitats will typically support nore species than the sane size area of
| ess diverse habitats. Habitat diversity, therefore, reflects the

ecol ogi cal inportance of an area

Many ani mals use several habitat types but the habitats must be
interspersed with each other to be nost useful to the aninmals. The
habitat edge criterion is a measure of the interspersion of habitats.
This criterion also considers the availability of marginal habitat edge
(fencerows and hedgerows) within areas of |ow habitat diversity.

6.5.1.2  RATI NG SPECI FI CATI ONS
The predicted sensitivity of a candidate site to construction and
operation of the CAES facility was based on the ecol ogica
characteristics of the area. The terrestrial systenms of each siting
area were ranked on a scale of 5to 1, with a rating of 5 as the nost
favorable for placement of a facility. The rating specifications were
as foll ows:
5-(a) The site has a low diversity of terrestrial habitats, with
m ni mal acreages of upland or bottom and forest, and a |arge
percentage of cultivated cropland; or
(b) The site has a |low habitat edge val ue
4--(a) The site has a noderate diversity of terrestrial habitats,
with [imted acreages of upland or bottom and forest, and a
significant percentage of the site is cultivated cropland; or
(b) The site has a noderate habitat edge value due prinmarily to
fencerows and hedger ows.
3--(a) The site has a noderate diversity of terrestrial habitats,
wi th moderatel y-sized stands of both upland and bottonl and
forests, and a noderate percentage of the site is cultivated
cropl and; or
(b) The site has a noderate habitat edge value due prinarily to
the high interspersion of habitat types.

6-60



2--(@) The site has a noderate-high diversity of terrestria
habitats, with sone |arge stands of upland and bottonl and
forests, and a noderate percentage of the site is conprised
of cultivated cropland; or

(b) The site has a high habitat edge val ue due to comon
hedgerows and fencerows and noderate interspersion of
habitats.

1--(a) The site has a high diversity of terrestrial habitats, with
some |arge stands of upland and bottom and forests, and a
moderate percentage of the site is cultivated cropland; or

(b) The site has a high habitat edge value due to numerous
hedgerows and fencerows and the high interspersion of
habi tats

6.5.1.3 RATING METHODOLOGY

Diversity of terrestrial habitats was cal culated by using a standard
diversity index (Shamnon) and cal cul ating acreages of each type of
terrestrial habitat. The resulting value indicates the nunber of
habitats represented and how equally they are represented at the site
The diversity levels and their associated ratings are

Rating Diversity Val ue
5 0.00-0. 29
4 0.30-0.58
3 0.59-0. 88
2 0.89-1.21
1 >, 21

"The diversity rating is largely determned by acreages and types of
habitat represented on the siting area. A rating of 1 indicates good or
high diversity; 2 to 4 indicates noderate diversity; and 5 indicates
| ow diversity.
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Interspersion of habitat types was measured by counting the number of
habitat changes along two perpendicular lines set over a 1-square-mile
section on'aerial photographs of the site (after Baxter and Wolfe,
1972). As many complete square-mile sections as could be fit into the
site were measured, and the value reported is the average of the
individual section values. Interspersion indices for the 28 sites
ranged from 0.45 to 10.5. Values below 15 percent of the range were
assigned a rating of 5, values in percentiles 16 through 41 were

rated 4, percentiles 41 through 59 were rated 3, percentiles 60 through

80 rated 2, and above 80 percent were rated 1.

Fencerows or hedgerows provide travel lanes for wildlife between
separate habitats and, in intensively cultivated areas, provide major
sources of cover for wildlife. An index of hedgerow abundance was
obtained by counting the number of square-mile sections which contained
a total of more than 0.5 mile of hedgerow within the site. For this
purpose, a hedgerow was defined as woody vegetation greater than 0.25 mm
and less than 2.5 mm wide on 1:40,000-scale aerial photographs. The
hedgerow index is reported as the number of sections with a 0.5 mile of
hedgerow over the total number of complete sections within the siting
area. Values ranged from 0.27 to 1.0. Ratings were assignhed to values
within percentiles as follows: below 15 percent rated 5, 16 to 36
percent rated 4, 37 to 63 percent rated 3, 64 to 85 percent rated 2, and
85 to 100 percent rated 1.

Final edge habitat ratings for each study siting area are an average of
the site's interspersion rating and its hedgerow rating. In general,
sites rated as 5 are described as having a small amount or low
percentage of habitat edge. Sites with a 4, 3, or 2 rating have
moderate amounts of habitat edge, and a rating of 1 represents a high
percentage of habitat edge. Intermediate descriptions (such as
moderate-high) indicate that one of the ratings, either interspersion or

hedgerows, was different from the average rating. Interspersion was
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favored when ratings did not average to a whole nunber. For example, if
interspersionwas rated 3 and hedgerows 4, the final rating would be 3
This reflects the biological inportance of interspersed habitats over
hedger ows.

Overal | ratings for each site are conposites(or averages) of the two
criteria. Were an average val ue was not a whol e nunber, the val ue was
rounded to the nearest whol e nunber.

6.5.2 AQUATI C SYSTENMB
6.5.221 CR TER ON DEFINITION
The aquatic systens anal ysis considered both the presence and diversity

of aquatic habitats and the relative proximty of aquatic and wetland
systens to the sites. The aquatic systens considered in the analysis
included major rivers, perennial streams, intermttent streans,

bot t onl and har dwood swanps, pernanent narshes, seasonal |y flooded
depressions, farmponds, and |arge reservoirs.

The primary concern of the analysis was to deternine the potential |oss
of aquatic systems due to construction of the CAES facility. Al
aquatic habitat types and their areal distribution at each site were
identified, and the diversity of aquatic habitats and the integrity of
the systens were evaluated. The potential inpacts resulting fromdirect
loss or alteration of aquatic habitats on site were considered. Al so
noted were surroundi ng systens and existing |inkages which may transfer
aquatic inpacts to systenms off site

The secondary eval uation involved operational inpacts. Two potentia
probl ems relating aquatic habitats to the plant were consi dered:

(1) the possible change in surface and groundwater |evels due to water

wi thdrawal s or discharges fromthe facility, and (2) chemcal alteration
of surface and ground water due to cooling or boiler water discharges.
Vater withdrawal s may affect aquatic systens by changi ng water |evels,



and thereby reduce diversity and productivity of aquatic flora and
fauna. Likew se, excessive water discharge or the creation of

i mpoundnments with different downstream flow regimes can also alter
aquatic systems. At each candidate siting area, major aquatic systems
were reviewed, and particularly sensitive wetlands were |ocated and
eval uated for potential inpacts fromthe CAES plant.

6.5.2.2  RATI NG SPECI FI CATI ONS
The aquatic systemcharacteristics which determne the sensitivity of a
site include the extent and diversity of such systens and their
proximty to the site and individual habitat sensitivities to water
l evel or chem cal changes. The individual rating specifications are
5-(a The site has a lowdiversity of aquatic habitats with
m ni mal acreage of wetlands or mles of perennial streans;
(b) Major aquatic habitats are off site; or
(c) Streans in the basin are rated poor based on fish
popul ati ons, and nmany habitats have been altered by
channelization or siltation
4--(a) The site has a noderately low diversity of aquatic habitats
with limted acreages of small disturbed wetlands or sone
perenni al streamns;
(b) Major aquatic habitats are restricted to small portions of
the site; or
(c) Streans are rated poor to fair based on fish popul ations and
habi tats.
3--(a) The site has an average diversity of aquatic habitats with
significant wetland acreage or perennial streans;
(b) A npjor stream passes through a site of wetlands; or
(c¢) Streans are rated fair to good based on fish popul ations and
habi tats.
2--(8) The siting area has a good diversity of aquatic habitats,
with significant wetland acreages in fresh marsh or
bottom and forest and several mles of perennial streamns;
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(b) Amajor streamwith perennial tributaries passes through
site; or

(c) Streams are rated good based on fish popul ations and
habi t at s.

1--(a) The siting area has a high diversity of aquatic habitats,
wi th significant acreages of freshwater marsh, bottoni and
forest, and several mles of high quality perennia
st reans;

(b) A major streamwi th perennial tributaries and associ ated
wet | ands passes through the site; or

(c) Streanms are rated excellent or unique based on fauna and
avai | abl e habitat.

6.5.2.3 RATI NG METHODOLOGY
Simlar to the terrestrial systens rating, individual conponents of the
aquatic rating were evaluated quantitatively.

The rating for diversity of aquatic habitats was an average of three
separate sub-criteriaincluding: (1) nmles of perennial streans on
site, (2) sinuosity of streanms, and (3) acreages of standing water on
site.

The perennial streamm | eage rating was cal cul ated based on the
fol | ow ng ranki ng

Mles of StreamOn Site Sub- Rati ng
none 5

<5 miles 4
5-10 mles 3
10-15 mles 2
>15 mles 1



6.5.2.4 SINUOSITY

The sinuosity values of the streams on site were used to quantify the
habitat diversity associated with the natural meanderings of flowing
water. In general, the greater the number of meanders, the higher the
diversity of habitats and organisms found in that stream. As streams
lose their meanders due to natural alterations or artificial

channelization, the diversity of habitats decreases.

Sinuosity was calculated as a ratio of the length of the stream valley
to the total length of the stream as it cuts through the valley. A
sinuosity rating for each site was based on the following range of

sinuosity values:

Sinuosity Value Sub-Rating
0.01-0.45 1
0.46-0.69 2
0.70-0.86 3
0.87-0.99 4

>0.99 5

6.5.2.5 STANDING WATER

A measure of the acreage of standing water on each site included both
natural and artificial water impoundments (e.g., farm ponds, reservoirs,
lakes, depressions, oxbows, sloughs, and floodplain lakes and associated

wetlands).

The types, sizes, and kinds of habitats adjacent to the standing water
were included in this evaluation in order to assess the potential

diversity provided by these aquatic habitats.

The sites were rated for standing water as follows:
5--(a) No standing water on site; or
(b) No individual farm ponds or depressions more 2 acres

on site.
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4--(a) Individual farmponds or reservoirs on site nore than 2
acres, with adjacent habitat mainly cropl and.

3-(a) Farmponds and/or reservoirs nore than 2 acres on site, with
adj acent (vegetation) habitat mainly wooded.

2--(a) Wetlands and sloughs on site; or

(b) Oxbow | akes and fl oodpl ai n | akes on site.

1--(a) Wetlands or sloughs on site and oxbows on floodpl ai n | akes

present.

The three sub-ratings (perennial streans, sinuosity val ue, and standing
water) were averaged to obtain the diversity rating for aquatic habitat.
Where an average val ue was not a whol e nunber, the value was rounded to
t he nearest whol e nunber.

D stance-to-aquatic habitat ratings were based on positions of the major
streamand associ ated wetlands on the site. Sites were rated according
to the followi ng definitions:

Rat i ng

5 Streamand wetlands off site with no perennial streams
or wetlands on the site.

4 Maj or streamrestricted to one side or corner of the
site with no wetlands or perennial streans draining off
the site.

3 Maj or river passes through the center of the site, with
no perennial streans draining the site into the river;
streans are intermttent.

2 Maj or stream passes through center of the site and has
entering perennial streams which drain the site.

1 Maj or stream passes through the site, possibly

nmeandering, with oxbows and/or backwaters, and
perenni al streans, which drain the site, enter.

Streanms were rated for potential fishery popul ations according to the
eval uation of Smth(lllinois Streans: A Oassification Based on Their



Fishes, 1971). In this evaluation Smith used the terns excellent, good
fair, and poor. These terns are quantified in the follow ng rating

system
Smth's Term Fi shery Rating
Excel | ent 1
Good 2
Fair 3
Poor 4

6.5.3 SIGNI FI CANT NATURAL AREAS AND THREATENED AND ENDANGERED SPECI ES
6.5.3.1 CRITERI ON DEFI NI TI ON

Certain flora and fauna species have been identified by the US.
Departnment of Interior as having relatively few remaining individuals.
These species have been designated as threatened or endangered and
accorded special protection. |n sone instances, not only the species

but also areas of critical habitat have come under protection.

The definitions for threatened and endangered species are
Endanger ed- - Species in danger of extinction if the deleterious
factors affecting their populations continue to operate. These are
forms whose nunbers have already declined to such a critically |ow
| evel or whose habitats have been so seriously reduced or degraded
that wthout active assistance their survival is questionable.

Threat ened- - Species that are likely to becone endangered within the
foreseeable future if current trends continue. This category
includes: (1) species of which nost or all populations are
decreasi ng because of over-exploitation, habitat |oss, or other
factors; (2) species whose popul ations have al ready been heavily
depleted by deleterious conditions and which, while not actually
endangered, are nevertheless in a critical state; and (3) species
which may still be relatively abundant but are being subjected to
serious adverse pressers throughout their range.



Each of the candidate siting areas was evaluated for the known or
potential presence of threatened or endangered species. Potential
impacts during both construction and operation were evaluated for each

species having the potential to frequent an area.

The existence of an operational CAES plant near unique natural or
scientific areas may lessen the integrity of such areas. These lands,
which may be incorpoated into preserves, refuges, state or federal
parks, or set aside by themselves, deserve consideration during siting
because they often contain rare or unique habitats or natural systems
worthy of preserving. Mawy are protected by law from further
degradation. Evaluation of the candidate sites included review for
the presence of such areas, their proximity to the site, and their

sensitivity to the construction and operation of the CAES facility.

6.5.3.2  SIGNIFICANT NATURAL AREAS AND THREATENED AND BENDANGHRED
SPECIES RATING SPECIFICATIONS

Each site was rated with regard to the existence of, or potential for
supporting, plants and animals designated by the U S. Department of the
Interior as threatened or endangered species. The presence of
significant natural areas was also used in evaluating each site.
Significant Natural Areas included: (1) natural areas identified by the
IIlinois Natural Areas Inventory, and (2) state or national parks,

forests, refuges, recreational areas, and nature preserves.

Using the rating criteria below, a site with a rating of 5 would be
favorable for plant operation. The criteria were defined as:
5--(a) The site has no known threatened or endangered species and
the potential for their existence is low; or
(b) No significant natural areas are located on site or within
2 miles of site boundaries.
4--(a) The siting area has known threatened or endangered species
but the potential for their existence is moderate; or
(b) Significant natural areas are located within 2 miles of the

site but the potential for impact is low.



3--(a) The site has no known threatened or endangered species but
the potential for their existence is high; or
(b) Significant Natural Areas are located within 2 miles of the
site and the potential for impact is moderate.
2--(a) The site has known threatened or endangered species, but
with mitigation potential impacts can be reduced; or
(b) Significant Natural Areas are located within site
boundaries, but with mitigation potential impacts can be
reduced.
1--(a) Threatened or endangered species are known to inhabit the site
and impacts will likely be severe even with mitigation; or
(b) Significant Natural Areas are located within site boundaries
and severe impact is likely. Construction on the site

should be avoided.

6.5.3.3 RATING METHCDOLOGY

It isdifficult at the level of effort involved in the Stage IIL
analysis to quantify information regarding the existence (or potential
existence) of threatened or endangered species or possible impacts
resulting from plant siting. However, the following definitions and
techniques should clarify the evaluation of threatened and endangered

species and natural areas in the Stage III analysis.

The presence of threatened and endangered species in a siting area was
classified as being low, moderate, or high. Low potential indicates
that no species are known to frequent an area because it is out of their
normal range or that the necessary habitat is not available on the site.
Moderate potential indicates that the siting area is within the normal
range of the species and/or the proper habitat is present for the
species' normal range, the proper habitat is present, and the species

has been located in the vicinity of the siting area.

In rating the closeness of threatened and endangered species, refuges,

natural or scientific areas, the term "near” indicates that the area i s
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within approximately 2 miles of the site boundary. All such specific
areas within this range were included in the analysis of the sites,
because it is possible that impacts from the operation of the CAES
facility may extend several miles and impact these nearby sensitive

areas.

In addressing possible impacts, the terms "moderate” and " severe" are
used. "Moderate” impacts are generally those of a chronic nature that
over a long period may decrease the productivity, diversity, or
integrity of an area. Impacts such as increased road or rail traffic
with resulting noise or dust may decrease the use of an area by some
animal species or decrease the productivity of specific sensitive
plants. These changes may decrease the natural character of unique
ecological area, and may reduce its attractiveness for threatened or
endangered species. Moderate impacts generally were associated with
special natural areas at the fringe of the siting area or off site, and
with threatened and endangered species that only migrate through the
siting area or do not utilize the siting area for nesting or breeding

activity.

"Severe" impacts relate to actions that will abruptly and directly
affect threatened and endangered species or lessen the productivity or
diversity of special use areas. |If threatened and endangered species
are known to exist on the siting area and are sensitive to environmental
disturbance, it is probable that construction and operation of the CAES
facility may have severe impacts on the species. Likewise, unique
habitats may have a high risk of being impacted by the plant.

6.5.4 INTERNAL WHEGHTINGS

Because of the more severe licensing difficulties that would result if

endangered or threatened species were affected by a project, an
importance weighting of 5 was assigned to the endangered and threatened
species criterion. A weighting of 3 was assigned to both the

terrestrial and aquatic systems criteria.



6.5.5 RESULTS

Table 6-7 presents the results of the internal weighted ratings and site
area rankings for ecological considerations at each site. During the
Stage I1II analysis, Sites 4, 12, 13, 23, and 24 were dropped as
potential siting areas due to overriding geological considerations. For
this reason no rating or rankings are given for these sites. The
geological factors were reviewed concurrently with this ecological

review and are described in Chapter 6.7 in this document.



Table 6-7. Impact Ratings for Ecological Considerations

Impact Ratings Average
Threatened Weighted
Terrestrial Aquatic and Endangered I mpact Discipline

Site (3)=* (3)* (5)* Ratingt  Rankings¥*
1 3.0 6.0 15.0 2.2 2

2 9.0 6.0 25.0 3.6 16.5
3 12.0 6.0 20.0 3.5 13

5 12.0 9.0 15.0 3.3 10

6 6.0 9.0 25.0 3.6 17

7 9.0 12.0 25.0 4,2 20.5
8 9.0 6.0 5.0 1.8 1

9 12.0 9.0 20.0 3.7 10
10 9.0 9.0 25.0 3.9 19
11 9.0 9.0 15.0 3.0 7
14 9.0 9.0 20.0 3.5 13
15 9.0 9.0 15.0 3.0 7
16 12.0 15.0 25.0 4.7 22.5
17 15.0 12.0 25.0 4.7 22.5
18 12.0 9.0 25.0 4,2 20.5
19 6.0 6.0 15.0 2.5 3
20 12.0 6.0 20.0 3.5 13
21 6.0 12.0 20.0 3.5 13
22 9.0 9.0 15.0 3.0 7
25 9.0 9.0 20.0 3.5 13
26 9.0 9.0 10.0 2.6 4
27 9.0 6.0 15.0 2.7 5
28 6.9 9.0 20.0 3.2 9

* . . . .
Internal weighting for each consideration.

t Average weighted impact rating = impact ratings x internal
weightings, product then summed and divided by total internal
weightings (ratings rounded off for presentation).

*% For tied average impact ratings, half rankings were assigned for
siting areas tied 2 or 4 times; siting areas tied 3 or 5 times were
assigned the same ranking.

Source: ESE, 1981.
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6.6 SOCI OECONOM C SYSTEMS

The soci oeconom ¢ site-specific criteria used to evaluate the potentia
plant site areas are basic characteristics of the siting area which
mght be inpacted. The site rankings (5 to 1) are based on the relative
significance of inpacts anmong the sites.

6.6.1 ARCHAEOLOGICAL/HISTORICAL RESOURCES
6.6.1.,1 CRITERI ON DEFI NI TI ON
Historical sites are a vital cultural resource, and their preservation

has | ong been an inportant endeavor of government in Illinois. It may
be desirable, or in some cases mandatory, to protect a significant
archazological/historical find. Section 1 (3) of Executive Order
111593, May 13, 1979, "Protection and Enhancenment of the Cultura
Environnment,"” requires that the federal agencies, in consultation with
the Advisory Council on Historical Preservation, establish procedures
for the preservation and enhancenent of nonfederally-owned historic and
cul tural properties in the execution of their plans and prograns. The
Code of Federal Regulations (36 CFR 800) delineates the circunstances
and regul ations regarding the protection of historical and cul tural
properties.

Upon identification of a cultural resource on a tract of land, the

i npact of site devel opnent nust be determined. |In sone cases, the

devel opment m ght be beneficial for the resource by either providing
public access or recording and preserving the find. However, even if
the resource would be adversely affected by the construction of the
proposed CAES power plant, planned mtigation of these effects would not
be required unless the resource were eligible for listing on, or

nom nation to, the National Register of Historic Places or the Illinois
Regi ster of Historic Places.



The National Register is the official 1ist of the nation's cultura
resources worthy of protection. Sites included on the list are
protected by the National Advisory Council on Hstoric Sites, which
reviews and comments on the inpact that projects receiving federal funds
have on historic sites and is authorized to stop projects which would
endanger historic sites.

The Il1inois Register carries protective measures nore stringent than
those contained in the National Register program Sites listed on the
I'11inois Register have deed restrictions which require prior approva
fromthe State H storic Preservation Oficer for any nodification of the
sites.

Mtigative options available include: project abandonment; cultura
resour ces abandonnent (no protective action); nodification of the
project's design(in this case, rearrangenent of the CAES power plant's

| ocation on the site); salvage of data; testing of structures, objects,
and artifacts; and physical protection of the cultural resources. Since
sal vage excavations are not only destructive to the resource, but also
costly and tine consum ng, they are undertaken only as a last resort and
then only by professionally qualified investigators.

Thi s anal ysis involves identifying known prehistoric and historic

resour ces of significance and estinmating, to sone extent, the possibil-
ity of other resources occurring on each site. The location of an
archaeological/historical resource on a tract of |and does not
necessarily disqualify a site. The infornation obtained froma resource
is often of primary value, not the artifacts thenselves. Therefore, the
effect on the suitability of a site depends on the significance of the
find and the project inpact.

The follow ng three factors are inportant at this stage of anal ysis:

1. Recor ded archaeol ogi cal or historical resources included in
the National Register of Hstoric Places,
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2. Recorded archaeol ogical or historic resources included in the

[l1linois Register, and

3. Potential for prehistoric or historic resource occurrence on
the tract based on analysis of the distribution of Register

sites in the area

6.6.1.2 RATI NG SPEC FI CATI ONS
It is recognized that unknown and unpredicted archaeol ogi cal or

hi stori cal

resources of significance nmay be discovered on any site

during later intensive surveys; however, the nost reliable data

currently available were used for this analysis.

The rating specifications enpl oyed were

5--No National or State Register archaeol ogical or historica

resources recorded after records check; such resources are

unlikely.
4--(a) No National or State Register resources recorded and | ow
predicted potential of resources occurring;
(b) Cultural resources identified, but project inpact judged to
be mniml or beneficial; or
(c) Resources identified, but project inpact mtigated by
avoi dance.
3-(a) No National or State Register cultural resources recorded
and noderate predicted potential of resources occurring;
(b) Resources identified, but project inpact mtigated only by
difficult avoidance; or
(¢) Resources identified, adverse inpact anticipated, but
easi ly mtigated.
2--(a) No Regi ster cultural resources recorded, but high predicted
potential of resources occurring; or
(b) Resources identified, adverse inpact anticipated, and

mtigation difficult.

1--Register cultural resources identified, adverse inpact

anticipated, and mtigation undesirable or not feasible.



6.6.2 LAND USE COWPATIBI LI TY
6.6.21 CRITER ON DEFI NI TI ON
In the site-specific analysis, the land use of each candidate site and

its imediate surroundi ngs was exam ned. Each site was ranked according
to the degree of conpatibility of a CAES power plant with the various
| and uses.

The term"land use" is difficult to distinguish fromother social,
econom c, or environnental variables. This land use conpatibility

anal ysis focuses on the regulatory controls that govern the type and
intensity of human activities permtted on a particular parcel of [|and.

County and regional planning comm ssions, along with other appropriate
agenci es, were contacted to obtain currently avail able data regarding
the foll owi ng aspects of land use conpatibility:

1. Existing land use patterns,

2. Pl anned |and use patterns, and

3. Regul atory constraints

Existing land use was the first consideration, and prine farni and was
mnimzed as potential site areas. Any planned or potential |and uses
were al so be taken into account. For exanple, the area nay be assessed
for recreation potential. The regulatory aspects of land use, such as
the land use plans adopted, are nore subject to change than are the
actual land use patterns. State regulatory constraints, other than
adopted land use plans, are generally incorporated into |ocal prograns.

6.6.2.2  RATI NG SPEC FI CATI ONS

In evaluating a candidate site for land use conpatibility, existing and
future land use patterns, both regulated (e.g., zoned areas) and
unregul ated (e.g., recreational uses), were considered. Since
regul ati ons concerning |and use are subject to change, the probability
of changi ng conditions(toward nore regulation or toward rel axation of
exi sting regul ations) al so needs to be consi dered.
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The seriousness of a conflict or restriction was al so evaluated. It is
rare to find a tract of land |arge enough for CAES plant siting and
devoid of any inportant natural or cultural feature. |f the inportant
features within a site could be preserved through mtigative design
measur es, then such restrictions will not be deened serious and w Il not
greatly affect the overall rating of a site. Wtland areas, for

i nstance, could be preserved by proper positioning of the plant on the
site to avoid them Simlarly, regulations or restrictions in conflict
with the devel opment of a site which could be easily changed or rel axed
within a reasonably short tine, either by variance or reclassification
of zoning, should not be deened serious obstacles. The resolution of a
regulatory conflict in this nmanner is terned "relaxation of
restriction.”

The rating specifications are

5--UWsage of the site for a CAES systemwoul d generally be
conpatible with both existing and proposed |and use patterns of
the area, there are no significant conflicts with regul atory
constraints, and any proposed changes in regul ati ons probably
woul d not change the rating of the site.

4- - Usage of the site for a CAES systemwoul d generally be
compati bl e with both existing and proposed |and use patterns,
except that mnor mtigative design nmeasures or a relaxation of
regulatory restrictions, which are considered feasible, would be
required.

3--Usage of the site for a CAES systemwoul d conflict with sone
existing or planned |and uses; however, conflict could be
mtigated by design changes or by relaxation of the regulatory
restrictions invol ved.

2--Usage of the site for a CAES systemwoul d be inconpatible or in
conflict wth inportant land use patterns, although they may not
be regul ated, and mtigative design neasures would general |y not
be feasible.



1--sage of the site for a CAES systemwould conflict with existing
land use regulations that are not likely to change within an

acceptable tine, and mtigative design neasures woul d generally
not be feasible.

6.6.3 COVWUN TY | MPACT
6.6.3.1 CRI TERI ONDEFIN TION
Many community el ements are a direct function of the proximty of

popul ati on concentrations. Thus, in determning the level of comunity
inpact that mght be associated with each candidate site, two el ements
are consi dered:
1 The popul ation |evels of incorporated comunities within a
50-m | e radius of each site, and
2. The presence of existing comunities in the proximty of each
site(10 mles).

It was assuned that the presence of |arger, established communities

Wi thin reasonabl e daily commting di stances would mnimze the conmunity
inpact of a CAES plant. The work force associated with the project
woul d then account for only a small share of each comunity's

popul ation. In addition, a large portion of the work force could be
drawn fromlocal communities wthout adversely inpacting the [ocal |abor
market or necessitating in-mgration of workers. Wen comunities

wi t hi n reasonabl e commuti ng di stance are snall, the incom ng- worker
househol ds woul d lead to a relatively major increase in community

residents which would in turn increase the demand for |ocal goods and
servi ces.

Locating a power plant close to existing communities would inpact these
communities. Not only would sone workers want to |ive there, but
congestion, conmercial activity, and the demand for public services
woul d accel erate. The greater the nunmber of communities surrounding the
site, the nore the inpact would be dispersed, w thout adversely
affecting one or two popul ation centers.



6.6.3.2 RATI NG SPECI FI CATI ONS
Rating specifications established on the basis of the previously-
menti oned fundanental assunptions are:
5-(8) Siteis within a 1-hour trip to many existing conmunities
wi th popul ations totaling nore than 250, 000, or
(b) There are a nunber of comunities (10+) within 10 mles of
the site.
4--(a) Site is withina 1-hour trip of communities with total
popul ati ons exceedi ng 250, 000, or
(b) There are several comunities (6 to 9) within 10 mles of
the site.
3-(a) Siteiswthina 1-hour trip of communities with total
popul ati ons exceedi ng 125, 000, or
(b) There are only a few (3 to 5) comunities within 10 mles
of the site.
2--(a) Site is withina 1-hour trip of comunities with
popul ations totaling 50,000 to 125, 000, or
(b) There are very few (0 to 2) communities closer than 10
mles to the site.
1 - Siteiswithina 1-hour trip of comunities with
popul ations totaling |less than 50,000, or

(b) There are very few (0 to 2) communities closer than 10
mles to the site.

6.6.4 RAIL ACCESSIBILITY
6.6.4.1 CRI TER ON DEFI NI TI ON
The extent of newrail lines required to service each of the proposed

sites was considered. It is assuned that rail wll be used to deliver
oil to the proposed CAES plant. The suitability of the candidate sites
was eval uated primarily on the basis of the relative | ength of newrail
line required to connect each of these sites to the nearest existing
rail line. The costs of constructing additional rail |ine were

consi dered: (1) the operating characteristics of the
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different railroads (i.e., their availability for client usage and
ability to' transport oil), and (2) any physical barriers that m ght

hi nder | ocating the proposed rail line spurs.
For each site, the required length of newrail I[ine was the distance
fromthe cl osest edge of the site to the nearest existing rail line

6.6.4.2  RATI NG SPEC FI CATI ONS
The rating specifications used to establish the suitability of each site
interns of rail accessibility were
5--Adass | rail line currently runs to the site
4--A dass | rail line runs close (0 to 2 mles) to the site and a
relatively insignificant length of newline would be required;
physical terrain would pose no problem or, a Qass | rail line
currently runs to the site, but is subject to pending or
potenti al abandonnent.
3--The nearest Class | rail line is located a short or internediate
distance (2+ to 6 mles) fromthe site and a short or
intermedi ate | ength of new [ine woul d be required; physica
terrain woul d pose no problem
2--The nearest G ass | rail line is located a short or internediate
di stance (2+ to 6 mles) fromthe site and a short or
intermediate length of new |ine would be required; definite
physical barriers are present.
1--The nearest Cass | rail line is located a relatively long dis-
tance (6+ mles) fromthe site and a long length of new |ine
woul d be required; or, major physical barriers are present.

Following is a list of the railroad conpanies involved and their
abbrevi ati ons:

Il1linois Central Gulf | GG
Burli ngton Northern BN
Norfol k and Western NW
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M ssouri Pacific MP

M | waukee Road M LW
Rock | sland R

At chi son, Topeka and Santa Fe ATSF
Louisville & Nashville LN
Tol edo, Peoria and Wstern TPW
Chicago & I'llinois Mdl and am
M ssouri Illinois M
Kankakee & Beaverville KBSR
Chi cago, Rock Island & Pacific CR &P
Chicago & North Western CNW
Chi cago, M| waukee, . Paul & Pacific C\VBPP
Central & Eastern lllinois CH
Baltinmore & Chio B &O

6.6.5 H GMAY ACCESSI BI LI TY
6.6.5.1 CRI TERI ON DEFI NI TI ON
Anal ysis of site suitability with respect to highway accessibility

invol ves two considerations. The primary considerationis proximty to
an existing state or federal highway. No distinction is made between
state and federal highways since both are capable of handling the traf-
fic predicted to be generated by the devel oprent.

The secondary considerationis the extent of new hi ghways and/ or service
roads that would be required to support proposed facilities at each
site. Both the existence and condition of secondary roads fromthe site
to a state/federal highway were considered in determ ning new hi ghway/
service roads requirenments. A hard-surfaced roadway is nore desirable
than an uninproved or graded roadway. It was assuned that anything
other than a hard-surfaced roadway froma site to a state/federal

hi ghway woul d require inprovenent. Economc or environnental factors
that may require relocating secondary access roads (i.e., service roads)
were not considered in this analysis.



6.6.5.2 RATING SPECIFICATIONS
The rating specifications employed to establish the suitability of each
of the sites in terms of highway accessibility are:
5--The site is adjacent to existing state or federal highways.
4--The site is relatively close (0.5 to 2 miles) to a state or
federal highway and is serviced by an existing hard- surfaced
road.
3--The site is relatively close (0.5 to 2 miles) to a state or
federal highway and is not serviced by a hard-surfaced road.
2--The site is not close (2+ miles) to a state or federal highway
but is serviced by a hard-surfaced road.
1--The site is not close (2+ miles) to a state or federal highway

and is not serviced by a hard-surfaced road.

The overall accessibility ratings for each site are a composite
(average) of the two criteria, rail accessibility and highway
accessibility. Where an average value was not a whole number, the value

was rounded to the nearest whole number.

6.6.6 ELECTRICAL TRANSMISSON ACCESSBILITY
6.6.6.1 CRITERION DEFINITION

The extent of transmission lines required to service each of the sites

is based on the routine of two 345-kV single circuit transmission lines
from the center of each specific site to the nearest 345-kV substation.
Both lines were terminated at the same substation when the substation
had two outgoing lines. Only straight transmission line distances
between the site and substation were considered.

It was assumed, for reliability and efficiency, that the electric power
output of the 20MW CAES plant integrates into the system by means of
two 345-kV single circuit transmission lines. These lines may consist
of lattice steel towers, suspension insulators, and a bundle of two
conductors per phase. The right-of-way width for each line was assumed
to be 150 feet.



6.6.6.2 RATI NG SPECI FI CATI ONS
The rating specifications enployed to establish the suitability of each
sitein terms of transmssion lines are defined as follows:
5--The nearest substation is located relatively close to the site,
with transmssion line | engths of 0 to 75 mles required.
4- - The nearest substation is located a short distance fromthe
site, with transmission line lengths of 76 to 150 mles
required.
3--The nearest substation is |located an internediate distance from
the site, with transmssion line lengths of 151 to 225 mles
required.
2--The nearest substation is located a relatively long distance
fromthe site, with transmssion line |engths of 226 to 300
mles required.
1--The nearest substation is located a long distance fromthe site,
with transmission line lengths of over 300 mles required.

6.6.7 | NTERNAL WEI GHTI NGS
Specific federal and state acts, and executive orders mandate the

protection of cultural and historic resources in lllinois. The presence
of such significant resources could restrict siting and |icensing of a
facility. Therefore, an inportance weighting of 5 was assigned to the
archaeol ogi cal criterion. Likew se, land use is controlled by state,
county and local zoning, thus this category was al so assigned a

wei ghting of 5. No specific laws or regul ations govern accessibility,
conmunity inpact and transm ssion; therefore, weights of 1, 1, and 2
wer e assigned respectively.

6.6.8 RESULTS
The results of the Stage III soci oecononics and |land use analysis are
presented in Table 6.8. Sites 11 and 3 were the two top ranked sites

within this environnental discipline. Site 27 was the |owest ranked
site.
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Tabl e 6-8. Inpact Ratings for Socioeconomic/Land Use

| npact Ratings Aver age
Land  Conmmunity  Accessi- Trans- Vi ght ed
Archeology Use | npact bility m ssion | npact Di scipline
Site (5)* (5)* (1)* (1) (2)* Rat ingt  Rankings**
1 3 4 4 5 2 3.43 10
2 4 3 5 5 1 3.36 8.5
3 5 1 5 4 1 2.93 2
5 3 4 4 5 3 3.57 12.5
6 3 3 5 3 4 3.29 6
7 3 3 4 3 4 3.21 4
8 3 4 3 3 3 3.36 8.5
9 3 4 4 4 4 3.64 15.5
10 3 3 5 3 4 3.29 6
11 3 1 4 5 4 2.64 1
14 3 3 3 5 4 3.29 6
15 3 3 3 3 4 3.14 3
16 4 3 5 5 4 3.79 17
17 3 3 5 5 5 3.57 12,5
18 4 3 4 5 5 3.86 18
19 3 4 2 5 4 3.57 12.5
20 3 4 2 5 4 3.57 12.5
21 4 4 3 5 4 4.0 20
22 3 4 3 5 4 3.64 15.5
25 4 4 5 5 5 4.29 21.5
26 3 4 5 5 5 3.93 19
27 4 5 4 5 5 4.57 23
28 3 5 5 5 5 4.29 21.5

* | nternal wei ghting for each consideration.

t Average weighted inpact rating = inpact ratings x internal weightings,
product then sunmed and divided by total internal weightings(ratings rounded
of f for presentation).
For tied average inpact ratings, half rankings were assigned for siting areas
tied 2 or 4 times; siting areas tied 3 or 5 tinmes were assigned the same
ranki ng.

Source: ESE, 1981



6.7 GEOTECHNICAL SUITABILITY RESULTS

Examination of the canditate siting areas utilizing more site- specific
geological information yielded 23 acceptable sites. These sites and the

anticipated target formation suitable for CAES cavern development are
listed in Table 6-9.

Five of the 28 candidate sites were considered to be unacceptable for
CAES development according to the criteria defined in Section 6.2.2.

These sites and the reasons for elimination follow.

Site 4, Ogle County. It is unlikely that qualified rock formations

could be located at the prescribed depth in this area. The
Cambrian- Precambrian contact is at a depth of about 2,700 feet.
Adding to this consideration that a significant portion of the
Precambrian surface may be weathered (weakened), the target horizon
is probably too deep to qualify as a prime site. Rock formations
that would probably be encountered in the 1,700- to 2,500-foot
depth range are Cambrian sandstones of the Cambrian System. While
it is possible that a sufficient thickness of acceptable Cambrian

strata could be located in this area, it is unlikely.

There also exists the possibility that the geology in this area is
affected by local structural features. The site is located close
to and approximately on strike from the Plum River Fault Zone. The
area is also about 15 miles north of the Sandwich Fault Zone.

Small extensions of either of these fault zones could be present in

the site area.

Site 12, Kankakee County-A. A nearby drill hole, which appears to

be approximately along a formation strike from this site,
encountered the top of the Lombard member at a depth of 2,800 feet.

This is deeper than the projected depth for the CAES cavern. It is
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Table 6-9. Target Rock Formations of Potentially Favorable Sites
Exam ned in Stage III Intermediate Anal ysis

Site County Target Formations

1 Jo Davi ess Precanbrian Ganite

2 St ephenson- A Precanbrian Ganite

3 St ephenson- B Precanbrian Granite

5 Wi t esi de Lonbard Menber of Eau daire Formation

6 Rock |sland-A Lonbard Menber of Eau d aire Formation

7 Rock | sland-B Lonbard Menber of Eau O aire Formation

8 Mer cer - A Lonbard Mermber of Eau daire Formation

9 Mer cer - B Lonbard Menber of Eau O aire Formation
10 Bur eau Lonbard Menber of Eau daire Formation
11 Put nam Lonbard Menber of Eau Claire Formation
14 Hender son Lonbard Menber of Eau d aire Formation
15 Hancock Lonbard Menber of Eau O aire Formation
16 | roquoi s Lonbard Menber of Eau G aire Formation
17 Mason Knox Dol om te Megagroup

18 Menard Knox Dol om te Megagroup

19 Adans Lonbard Menber of Eau Claire Formation
20 Pi ke- A Lonbard Menber of Eau daire Formation
21 Pi ke- B Lonbard Menber of Eau Caire Formation
22 Pi ke-C Lonbard Menber of Eau daire Formation or

Precanbrian G anite
25 dinton Hunton Li mest one Megagr oup
26 VWashi ngt on G tawa Li mest one Megagr oup
(possi bl e Hunton Li nestone Megagr oup)

27 S. dair O tawa Li mest one Megagr oup

28 Randol ph Knox Dol om te Megagroup

(possible COtawa Li mestone Megagroup)

Source: Feni x and Sci sson, 1981.
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likely that some minor structural disturbances have occurred in
this area. Small extensions of the Sandwich Fault Zone and minor

slump faults associated with the Kankakee Arch are possible.

Site 13, Kankakee-B. This site was eliminated for the same reasons

as Site 12. Although the depth to the top of the target formation
should be slightly less here than at Site 12, it should still be
close to or deeper than the established maximum cavern depth of
2,500 feet.

Site 23, Brown County. Two potential acceptable cavern formations

exist in the area: the Lombard Member of the Eau Claire Formation
and the Knox Dolomite Megagroup. However, the Lombard Member at
this site probably occurs below a depth of 2,500 feet and the Knox
Dolomite about 1,700 feet.

Site 24, Calhoun County. This site is located just to the south,

on the down-dip side, of a structural feature called the Cap au
Gres Faulted Flexure. This is a southerly dipping monocline which
is faulted, possibly as a result of slumping or wrenching. It is
likely that structural disturbances exist in the area of this

candidate site.

The five candidate sites not found to be acceptable were not considered
further in the siting analysis, including the weighting and ranking
described in Sections 6.3 through 6.6.



6.8. SITING AREA ENVI RONMENTAL SU TABI LI TY RANKI NG RESULTS

The results of the discipline rankings and overal | environnenta

rankings for each of the 23 siting areas(28 |ess 5 judged

geot echni cal | y unfavorable) are presented in Table 6-10. The maxi num
attai nabl e ranking val ue was 23, the total nunber of sites. To attain a
maxi mumranki ng of 23, a candidate siting area would have to be ranked
the highest for all disciplines exam ned.

The overal|l environnental rankings for the siting areas, ordered from
the highest to the |owest, are shown in Table 6-11. No siting area was
scored the hi ghest possible ranking (23) for all disciplines. The range
of suitability for the sites ranged fromSite 9 with an overall ranking
of 17.19 to Site 10 with a ranking of 5.62. Site 9 thus had the hi ghest
environnmental suitability for CAES, and Site 10 had the |owest.

A statistical analysis was applied to the nunerical rankings to provide
a level of confidence in interpreting the rankings. To determne if
there were significant differences between siting areas based on their
overal | environmental rankings, nonparanetric statistical tests of the
ranked siting areas were conducted. The analysis indicated that no one
group of sites was significantly different fromany other group of
siting areas. For significance to occur, ranking of the sites would
have to have been consistent between the disciplines.

The lack of significance for any group indicated that there was no
strong preference by the interdisciplinary siting teamfor any one site
or sites. The tests did indicate that the best site, Site 9 in Mercer
County, was significantly different (p > 90 percent) fromthe | owest
site, Site 10. The range of suitability rather than a cl unping of
simlarly suitable siting areas is not conpletely unexpected. One of
the goal s of the Stage II regional screening was to elimnate any areas



Table 6-10. Discipline Rankings and Overal |l Discipline Rankings for
Stage III Siting Areas*

DI SCI PLI NE
(Discipline Weight)
Air Wt er Socio-
Quality  Resources Ecology Economcs  OVERALL?
SITE (1) (8) (2) (10) RANKI NGS

1 10 19 2 10 12.67
2 18 9 16.5 8.5 9.9

3 18 9 13 2 6.48
5 12 13 10 12.5 12.43
6 7 19 16.5 6 12.0

7 7 19 20.: 4 11.43
8 18 19 1 8.5 12.24
9 18 19 18 15.5 17.19
10 2 9 19 6 5.62
11 3 13 7 1 6.24
14 10 19 13 6 11.81
15 18 19 7 3 10.19
16 18 5.5 22.5 17 13.19
17 18 2 22.°F 12.5 9.71
18 18 5.5 20.° 18 13.48
19 4.5 19 3 12.5 13.69
20 4.5 19 13 12.5 14.64
21 10 11 13 20 15.43
22 18 13 7 15.5 13.86
25 18 2 13 21.5 13.10
26 18 5.% 4 19 12.38
27 1 2 5 23 12.24
28 7 5.5 9 21.5 13.52

* The hi gher the ranking, the greater the environmental suitability
for CAES.

t Overall ranking = discipline rankings for each siting area times
overal | discipline weightings, summed and divided by total discipline
wei ghting.

Source: ESE, 1981.
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Table 6-11. Overall Environmental Ranking of the Siting Areas in
Descendi ng Order of Environmental Suitability

Envi r onnment al Siting Overal |
Suitability Area Ranki ng
Hi ghest 9%t 17.19
21t 15.43
20t 14 .64
22¢ 13.86
19¢ 13.69
28% 13.52
18t 13.48
16 13.19
25 13.10
1 12.67
5 12.43
26 12.38
27 12.24
8 12.24
6 12.0
14 11.81
7 11.43
6 10.19
2 9.90
17 9.71
3 6.48
11 6.24
Lowest 10 5.62

* Statistical significance (p > 90 percent) of the difference of this
siting area fromSite 10.

t Statistical significance (p > 75 percent) of the difference of these
siting areas fromSite 10.

Overal | Ranking = Discipline ranking for each candidate siting area
times overall discipline weightings, summed and divided by tota
di sci pli ne wei ghtings.

Source: ESE, 1981
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of gross environnental deficiencies fromfurther evaluation. The
favorabl e and potentially favorabl e categories should all contain sites
whi ch can be |icensed.

As originally stated, the goal of this stage of siting was to eval uate
and reduce the total nunber of sites under consideration for siting
Soyland's CAES plant. O the 28 original sites, 5 were elimnated due
to geotechnical unfavorability. The remaining sites spanned a continuum
of environnmental favorability, with no one site or group clearly
identifiable as being nore favorable. In order to reduce the nunber of
sites to a nore manageabl e group, a level of statistical confidence

(p > 75 percent) was chosen, splitting the top environnental |l y-ranked
sites fromthe |owest-ranked site(Table 6-11). This resulted in seven
sites (sites 9, 21, 20, 22, 19, 28, and 18) being identified. Wile
this was nore than the desired nunber of three sites(one preferred and
two alternatives), it did allowgreater flexibility in conducting the
fatal flaw analysis in the next stage.



6.9 SUMMARY

In summary, the internedi ate anal ysis acconplished the fol | ow ng:

1. Evaluated 28 sites based on geotechnical considerations,
elimnating 5 sites;

2. Environmentally wei ghed and ranked the 23 remaining sites
according to air quality, water resources, ecol ogy, and
soci oeconom cs; and

3. ldentified statistical differences in the ranked sites and
sel ected seven sites for the next siting step.

Seven candidate siting areas (Sites9, 21, 20, 22, 19, 28, and 18) were
carried into the next siting stage, the fatal flaw analysis. Siting
areas are shown in Figure 6-29.
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7.0 STACE | V-- FATAL FLAWANALYSI S
7.1 OBJECTI VE

The objective of the Stage IV fatal flaw analysis was to exam ne the
seven remai ning candidate sites in terms of their ultinmate |licensability
for a 220- MVCAES plant. This was done by conparing the existing

physi cal, natural, and human environments on the site to significant
site-specific environmental issues or regulations which could delay or
prevent CAES licensing and construction. The identification of such
fatal flaws(if they exist) and their inportance relative to other sites
woul d al so provide a neans of further reducing the nunber of sites under
consi deration.

The final goal was to identify one preferred and two alternative sites
suitable for nmore detail ed geotechnical analysis.



7.2 APPROACH AND METHODOLOGY

The licensing and construction of Soyland's proposed 220- MVCAES pl ant
will result in both positive and negative environnmental effects.

Regul atory guidelines at the federal, state, and local level will
presunably require studies, pernits, reviews and hearings (public and
agency), or other processes relating to environnental inpact issues.
This is all part of routine licensing activities for major energy

proj ects.

I f the design or operation of the CAES facility cannot be altered such
that mtigation of significant inpacts is possible, then long del ays,
costly studies, or even pernt denial can occur. Additionally, delay of
construction past a particular date may al so decrease the viability of
the project to Soyland.

Agencies may either tenmporarily or permanently deny a permt application
if there is a reasonable probability that such a facility cannot be
operated in conpliance with pollution control or other regulations.
Alteration of the design or operation of the plant necessary to assure
permt approval may be too costly, making alternative generation
facilities more viable. Public issues can also flaw licensing of a
proposed facility regardl ess of regulatory mandate. Additionally, a
fatal flawfor a site could consist of several issues which cunulatively
could effect a significant |icensing delay.

I n summary, four types of actions that could be regarded as fatal flaws
for the Soyland CAES were consi dered:
1. Long delays in licensing permt approval;
2. Lengthy and costly studies;
3. Extensive need for mitigation, design, or operationa
changes; and
4. Permt denial



The Stage |V fatal flaw analysis attenpted to identify such potenti al
events at each of the sites. As such, it was the final environnenta
evaluation in the siting process

The fatal flaw analysis was conducted for each of the four environnenta
disciplines: air quality, water resources, ecology, and soci oeconom cs
The anal ysis consisted of four steps:
1. Identification of site-specific environmental features rel evant
to siting and licensing a 220- MVCAES pl ant;
2. Listing of pertinent regulatory requirenents;
Listing anticipated environnental issues which may be potentia
fatal flaws; and
4. Evaluating possible mtigating nmeasures

The fatal flaw analysis was based on know edge of existing and
anticipated federal and state |laws, discussions wth appropriate agency
representatives, and site visits. Additionally, REA's Methodol ogy for

| dentifying Environnental Constraints in Power Plant Siting (Novenber
1979) and EPA's | nplenentation of Procedures an the Nationa
Environmental Policy Act (December 1979) were also incorporated into the

anal ysi s.

The follow ng chapters outline the critical features of the fatal flaw
anal ysis at each site
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7.3 FATAL FLAWANALYSI S

7.3.1 MERCER COUNTY
7.3.1.1 AR QUALITY
I nportant Environnental Features

Site 9 is located along the east side of the M ssissippi River adjoining
Kei thsburg, Illinois. The site starts at the Mercer-Henderson County
l'ine and extends north about 3 km past Pope O eek.

No sources that emt nore than 100 tons per year of any of the criteria
pollutants are located in Mercer County, Illinois. Oly mnor
particul ate sources may be found in Henderson County, Illinois, and in
adj oi ning portions of Louisa and Des Mines Counties, |owa.

Si gni fi cant Environmental Regul ations, Pernmts, and Revi ews
EPA--PSD permt, Conpliance with AAQS

Envi ronnental |ssues Evaluated for Potential Fatal Fl aws

Since no ngjor influencing sources exist within the inpact area of the
CAES plant at Site 9 and the contribution of air pollutant
concentrations to existing ambient levels is predicted to be at or bel ow
significant inpact |evels, inpact on AAQS and PSD increnent consunption
will be mninal

Possi bl e Mitigating Measures

Measures to mtigate the inpact of the CAES plant, if required, woul d
consi st of increasing stack height. This neasure al one should provide
adequat e protection of AAQS and PSD i ncrenents.

7.3.1.2 WATER RESOURCES
I nportant Environnental Features
The site is located along the Mssissippi River at Keithsburg. The

7-day, 10-year low flowon the Mssissippi Rver is 15,725 cfs. The
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specific conductivity ranges from350 to 500 umhos. The tenperature
ranges from33°rF to 87°F. Pope Oreek and Mad Run al so cross the site.
The Mark Twai n National WIdlife Refuge borders the site.

Significant Environnental Regulations, Permits, and Revi ews

Federal Permits/Studies:

El S Revi ew (National Environnental Polivy Act)

NPDES Permt; 316 Studies (Federal Water Pollution Control Act)
Section 404 Permt (Federal Water Pollution Control Act)
Section 10 Permt (Rivers and Harbors Act)

EIS/Review(Fl ood D saster Protection Act)
EIS/Review ( Executive Order 11988)

EIS/Review (Safe Drinking Water Act)

State Permt s/Studies:

Vater Supply

VWt er Pol | ution

Solid Waste

Adm ni strative Procedures
Canals and Vaterways

Drai nage

Roads and Bridges

Wells

Environnmental | ssues Evaluated for Potential Fatal Fl aws

The presence of the nearby Mark Twain National WIdlife Refuge places
restrictions on the siting of the CAES facility. Care nust be taken
with intake structures and outflow |ocation to mnimze inpacts.

Possi bl e Mtigating Measures

Siting the CAES facility away fromthe wildlife refuge would be
advi sable. The inflow and outflow structures should be |ocated to
mnimze the inpact on the wildlife refuge.

7.3.1.3 ECOLOGY
Envi ronnment al Feat ur es

Over 90 percent of the site is cultivated cropland. Sone scattered
woods are present, partcularly along the M ssissippi Rver and Pope
Creek. Hedgerows provide nuch of the available wildlife habitat. The



river is just off the site and the other streans (Pope Creek, Mad Run
Creek, and others) are small in size. Some floodplain |akes are
present. The heavily-wooded Mark Twai n National WIdlife Refuge, which
is adjacent to the site, supports wintering bald eagles and mgrating
peregrine fal cons.

Significant Environmental Regul ations, Pernits, and Revi ews

Federal Permt s/Studies:

Section 404 Pernit (Federal Water Pollution Control Act,
Executive Order 11990)

316b Study (Federal Water Pollution Act) may be required for water
i ntake structure

Section 7 Consul tation-Biol ogi cal Assessment (Endangered Species
Act)

State Permits/Studies:

Envi ronnental review by state agencies, especially the Illinois
Depart nent of Conservation

Potential Fatal Flaws and Possible Mtigation
Bal d eagl es (U.S. Endangered) winter on the Mark Twain National Wldlife
Ref uge, and peregrine fal cons (U.S. Endangered) have been known to occur

there during mgration. Mst real biological inpacts could probably be
mtigated by siting the CAES plant as far as possible fromthe refuge.
Public reaction to siting in the area may be nore critical than

bi ol ogi cal inpacts. A study of novenents and habitat use by bal d eagl es
woul d likely be required prior to construction of the plant.

7.3.1.4 SOCI CECONOM Cs
| nport ant Environmental Feat ures

Except for the Gty of Keithsburg(which is zoned for residential and
busi ness use) the site is zoned Agricultural, AG 1.

The Kei thsburg Division of the Mark Twai n Nati onal Wl dlife Refuge
(Louisa WIldlife Refuge) lies 500 feet west of the site, and the US
Fish and Wldlife Service intends to expand the boundaries sout hward.
No state nature preserves, areas of concern, or inventoried natural
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areas are within the siting area. The New Boston Rookery lies north of

New Boston, 3 to 4 mles northwest of the site. Big Rver State Park
lies just south of the site in Henderson County. Three archaeol ogi cal

resource areas have been identified within the siting area, and the
[11inois Departnent of Conservation estinmates that the area has a high

potential for archaeol ogi cal resources.

Al though no recent soil survey has been conpleted for Mercer County, the
US Soil Conservation Service (8CS) District Conservationist has
identified the siting area as having a | ow percentage of prine

farn and.

Significant Environnental Regul ations, Permts, and Revi ews

Federal Permits/Studies:

EIS/Review(National H storic Preservation Act)
EIS/Review (Archaeol ogical and H storic Preservation Act)
EIS/Review (Executive Order 11593, Protection and Enhancement of

the Qultural Environment)
EIS/Review (USDA Secretary's Menmorandum 1827 and CEQ's Menorandum

for Heads of Agencies)

State Permt s/Studies:

Environnmental review based on Illinois State Park and Nature
Preserves Act

County Permits/Studies:
County zoni ng ordi nances

Environnental |ssues Evaluated for Potential Fatal Fl aws
Possi bl e inpact to archaeol ogi cal resources and the site's proximty to
anational wildlife refuge, an Illinois state park, and a heron rookery

are likely to be of concern.

Possi bl e Mtigating Measures
Engi neering design and site facility location will be used to mnimze

the | oss of prime farnmand and archaeol ogi cal resources and nmaxi mze the

di stance of the facility fromthe wildlife refuge.




7.3.2 Pl KE COUNTY NEAR BARRY
7.3.21 A RQUALITY
| nportant Environnental Features

The Anerican Cyanamid Agricul tural Products plant (a fertilizer and
pesticide plant is located nore than 30 kmnorthwest of Site 21 near
Pal myra, Mssouri. A the same approxi mate di stance, only south of
Site 21, is the Hercules Chemcal Plant near Louisiana, Mssouri. The
site is approxi mately 25 km from Hanni bal, M ssouri, and about 40 km
fromQuincy, Illinois. A though both cities have sone industria
activity, nost em ssion sources are relatively snmall particulate
sources--the largest at 1,176 tons/year is in Quincy, Illinois. Few
maj or SO sources exist--the largest at 4,800 tons/year iS also
located in Quincy, Illinois.

Signi ficant Environnental Regul ations, Permits, and Revi ews

Federal Permits/Studies
EPA- PSD permt; Conpliance with AAQS

Envi ronnent al | ssues Eval uated for Potential Fatal Fl aws

No | arge major sources are |ocated close enough to Site 21 to have
warranted any detailed analysis. The on-site air quality inpacts from
the sources identified will be relatively insignificant since the
relatively | ow em ssions generated by these facilities and/or the |ong
di stances observed fromSite 21 govern the di spersion of emtted

pol lutants resulting in | ow anmbi ent concentrations.

Possi bl e Mtigating Measures

The low | evel of em ssions and correspondi ng i nsignificant ambient
inpact levels resulting fromoperation of a 220- MV CAES facility makes
the enpl oyment of any mtigating measures unnecessary. For simlar
facilities of larger capacity, the only mtigating measure that nay be
necessary in order to maintain the same level air quality inpact
(insignificant) would be to increase stack height.
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7.3.2.2 WATER RESOURCES
| mportant Environnental Features

The site is located in north-central Pike County at Barry. The

M ssissippi Rver lies 10 to 12 mles southwest of the site. Wter
woul d either have to be piped fromthe river or punped fromall uvial
groundwat er sources along the river. Wstewater woul d have to be
returned to the M ssissippi River or disposed of by underground
injection. The ground water available is in sand and gravel aquifers
with probable yields of 500 gpmor nore.

Significant Environnental Regul ations, Permts, and Revi ews

Federal Permits/Studies:

El S Revi ew (National Environnental Policy Act)

NPDES Permit; 316 Studies (Federal Water Pol | ution Control Act)
Section 404 Pernit (Federal Water Pollution Control Act)
Section 10 Pernit (Rivers and Harbors Act)

EIS/Review (Flood D saster Protection Act)

EIS/Review(Executive Oder 11988)

EIS/Review(Safe Drinking Water Act)

State Permits/Studies:

Vater Supply

VWt er Pol | ution

Solid Waste

Admi ni strative Procedures
Canal s and VWt erways

Dr ai nage

Roads and Bri dges

Vells

Environnmental | ssues Evaluated for Potential Fatal Fl aws

The major drawback to this site is related to the econom cs of punping
water a long distance fromthe river. The alternative, using ground
water, would involve drilling a well field system Treated wastewater
woul d still need to be punped to the river for disposal or disposed of
by under ground injection.



Possi bl e M tigating Measures

Further study woul d be needed to determne the best alternative, both
fromenvironnental and econom c standpoints.

7.3.2.3 ECOLOGY
Envi ronnent al Feat ures

About 80 percent of the site is cultivated cropland and nost of the
remai nder is forest or pasture. Hadley Creek is the only major aquatic
habitat on site, although nuch of the site is dissected by numerous
small intermttent streams. The Mssissippi Rver is about 8 mles

off site, and no designated natural areas or refuges are |ocated on
site. A nore intensive investigation of the site nay determ ne that

I ndiana or gray bats occur al ong Hadley O eek

Significant Environnental Regul ations, Permts, and Reviews

Federal Permits/Studies:

Section 404 Permt (Federal Water Pollution Control Act,
Executive Order 11990)

316b Study (Federal Water Pollution Act) may be required for water
i ntake structure

Section 7 Consul tation-Biological Assessnment (Endangered Species
Act)

State Permits/Studies:

Environnental review by state agencies, especially the Illinois
Departnent of Conservation

Potential Fatal Flaws and Possible Mtigation

I ndi ana and gray bats (U.S. Endangered) could potentially occur al ong
portions of Hadley Creek in summer. Siting away fromthe creek woul d
avoid any potential inpacts to the bats. |f construction is planned for
the creek and a field visit indicates suitable habitat is present, a
study of bat use of the creek mght be required.

7.3.2.4  SOCI CECONOM CS
| nportant Environnental Features

The site is zoned as Agricultural District with some Industrial District
along the north site border. The existing land use is mainly
agricul tural .
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No nature preserves, inventoried natural areas, or areas of concern are
located within the site. Several archaeol ogical sites have been
identified within the siting area, and the Illinois Departmnment of
Conservation estinates that the area has a high potential for

ar chaeol ogi cal resources.

Al though no recent soil survey has been conpleted for Pike County, the
US SCS State Soil Scientist has identified the siting area as having a

| ow percentage of prime farm and.

Significant Environnental Regul ations, Permts, and Revi ews

Federal Permits/Studies:

EIS/Review (National Hi storic Preservation Act)

EIS/Review(Archaeol ogi cal and Hstoric Preservation Act)

EIS/Review(Executive Oder 11593, Protection and Enhancenent of
the Qultural Environment)

EIS/Review (USDA Secretary's Menorandum 1827 and CEQ's Menorandum
for Heads of Agencies)

State Permt s/Studies:

Environnmental review based on Illinois State Park and Nature
Preserves Act

County Permits/Studies:
County Zoni ng Ordi nances

Envi ronnent al | ssues Evaluated for Potential Fatal Fl aws

Possi bl e inpacts to archaeol ogi cal resources are likely to be of
concern.

Possi bl e M tigati ng Measures

Engi neering design and site facility location will be used to mnimze
the loss of prinme farmand and archaeol ogi cal resources.



7.3.3 Pl KE COUNTY NEAR EAST HANNI BAL
7.3.31 AR QUALITY
| mportant Environnental Features

American Cyanamd's Agricultural Products plant is |ocated approximately
8 to 10 kmnorthwest of Site 20. Lehigh Portland Cement Conpany is

| ocated approximately 8 to 10 kmsouth of Site 20. Several smal

sources are located in Hannibal, Mssouri, 3 kmwest of the site.

Signi ficant Environmental Regul ations, Permts, and Revi ews

Federal Permits/Studies
EPA- PSD perm t; Conpliance wth AAQS

Envi ronnental |ssues Evaluated for Potential Fatal Fl aws

Em ssion inventories of both the Anerican Cyanamid plant and the Lehigh
Portland Cenent plant were reviewed and conpared to other simlar-size
sources for which dispersion nodeling had been perforned in order to
assess ambient air quality inpact potential. Predicted sulfur dioxide

i mpacts fromthese sources indicate relatively high concentration |evels
occurring within 2 kmof each plant that woul d, however, be bel ow AAQS
and drop off rapidly by the tine they would reach within 2 km of

Site 20. Since dispersion nodeling of the 220- MVCAES facility predicts
ambi ent sul fur di oxi de concentrations to be at or bel ow significant
inpact |levels, AAGSw ll, therefore, be met. Al so, since emssions from
both the American Cyanamid and Lehigh Portland Cenent plants are
included in the baseline air quality, increment consunption due to the
220- MVCAES facility will be m nimal

Possi bl e Mtigating Measures

Measures to mtigate the inpact of the proposed CAES plant, if required,
woul d include increasing stack height and siting the plant farther from
the two major influencing sources, but still within the siting area.



7.3.3.2 WATER RESQURCES

| mportant Environnent al Feat ures

The site is located al ong the M ssissippi R ver near East Hanni bal .

Bird Sl ough, Running Slough, and the Sny all cross the site. The 7-day,
10-year low flow on the Mssissippi is 16,170 cfs. The site is entirely
wi thin the 100-year fl oodpl ain.

Significant Environmental Regul ations, Permts, and Revi ews

Federal Permits/Studies:

El' S Revi ew(National Environmental Policy Act)

NPDES Perm t; 316 Studies(Federal Water Pollution Control Act)
Section 404 Permt (Federal Water Pollution Control Act)
Section 10 Permt (R vers and Harbors Act)

EIS/Review (Flood Disaster Protection Act)
EIS/Review(Executive Order 11988)

EIS/Review(Safe Drinking Water Act)

State Permits/Studies:

Vater Supply

VWt er Pol | ution

Solid Waste

Admi ni strative Procedures
Canal s and VWt er ways

Drai nage

Roads and Bri dges

Wells

Envi ronment al | ssues Eval uated for Potential Fatal Flaws

The only water resources issue on this site is the 100-year fl oodpl ain.
The CAES facility would be inside the 100-year floodplain level if it
were sited anywhere within this siting area. This issue is a potenti al

fatal flaw

Possi bl e Mtigating Measures
Engi neering design and site |ocation would need to mnimze flood

hazards to the facility and adjacent areas.
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7.3.3.3 ECOLOGY
Envi ronnent al Feat ures
Over 90 percent of the area is cultivated cropland. Sonme bottoniand

forests occur along the M ssissippi Rver, which borders the west side
of the site, and Sny Creek, which occurs within the site

The M ssissippi Rver and Sny Oreek provide a small amount of bottomn and
forest, which is potential habitat for wintering bald eagles. The

fl oodpl ai ns al so provi de extensive oxbow sl oughs and tenporary wetl ands,
whi ch provide diverse habitat for terrestrial as well as aquatic

organi sns. No natural areas occur on the site; however, Fall Creek
Gorge, a limestone cliff area, is located about 1 mle north of the
site. This area provides potential habitat for the |Indiana and gray

bat s.

Signi ficant Environnmental Regul ations, Permts, and Revi ews
Federal Permits/Studies:

Section 404 Permt (Federal Water Pollution Control Act,
Executive Order 11990)

316b Study (Federal Water Pollution Act) nmay be required for water
i ntake structure

Section 7 Consul tation-Biol ogi cal Assessnent (Endangered Speci es
Act)

State Permits/Studies:

Environnental review by state agencies, especially the Illinois
Department of Conservation

Potential Fatal Flaws and Possible Mtigation

No federally threatened or endangered species are known to occur on the
site. However, the site contains potential habitat for the bald eagle
(u.s. Endangered). These potential areas should be avoi ded by the CAES
pl ant.

Fal| Creek Gorge should not be affected by the CAES plant, since it is
| ocated of f site. There is a |low potential for the endangered nusse
Lanpsilis higginsi in the Mssissippi Rver. Any possible inpacts can




be reduced by avoi di ng disturbance of the sediments in the M ssissippi
R ver.

7.3.3.4 SOCI OECONOM CS
I nportant Environnental Features

This site is zoned Agricultural, A-1;, H ghway Business, B-2 at Sheppard,
and F-1, Flood Plain District. The entire site is designated as "Flood
Prone if Levee Breached.” The existing land use is agriculture.

No nature preserves, inventoried natural areas, or areas of concern are
located within the site. Several archaeol ogical sites have been
identified within the siting area, and the Illinois Departnent of
Conservation estimates that the area has a high potential for

ar chaeol ogi cal resources.

Al t hough no recent soil survey has been conpleted for Pi ke County, the
US SCS Area Conservationist has identified the siting area as having a

hi gh percentage of prinme farm and.

Significant Environnental Regul ations, Permts, and Reviews

Federal Permits/Studies:

EIS/Review (National Hi storic Preservation Act)

EIS/Review(Archaeol ogi cal and H storic Preservation Act)

EIS/Review (Executive Order 11593, Protection and Enhancenent of
the CQul tural Environnent)

EIS/Review (USDA secretary's Menorandum 1827 and CEQ's Meror andum
for Heads of Agencies)

State Permits/Studies:

Environnmental reviewbased on Illinois State Park and Nature
Preserve Act

County Permits/Studies:
County Zoni ng O di nance

Environnmental | ssues Evaluated for Potential Fatal Fl aws

Possi bl e inpacts to fl oodprone areas, prinme farniands, and
archaeol ogi cal resources are likely to be of concern



Possi bl e Mtigating Measures

Engi neering design and site facility location will be used to mnimze
the flood hazards, and loss of prine farmiand and archaeol ogi cal
resources. Since the siting area has such a high percentage of prinme
farm and, conplete mtigation of inmpact to farnland through site
facility location may be difficult. Opposition to the selection of this
site may arise if other alternative sites are shown to have | ess of an

i mpact on prime farniand.
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7.3.4 Pl KE COUNTY NEAR FLORENCE

7.3.4.1  AIR QUALITY
Important Environnental Features

Mer edosi a Power Plant (CIPS) is located about 25 kmnorth of the site,
and the Pearl Power Plant (WIPCO) is |ocated about 20 km south of the
site. Small particulate sources are located 15 kmto the north and west
of the site. The Peoria nonattainnent area is northeast of the site,
but the site is well outside of the inpact area.

Significant Environnental Regul ations, Permts, and Revi ews
EPA--PSD; Nonattai nment Review, conpliance with AAQS

Environnmental |ssues Evaluated for Potential Fatal Fl aws

D spersion nodel ing of the Meredosia and Pearl plant em ssions show
their inpact to be insignificant with respect to effects on AAQS. Al so,
PSD increnents are not affected by either of these sources since their
em ssions are included in the baseline air quality.

Possi ble Mtigating Measures

The insignificant |evel of em ssions and correspondi ng i npact on anbi ent
air quality resulting fromthe operation of the 220- MVCAES facility
should require no mtigating nmeasures to neet permtting requirenents.

7.3.4.2 WATER RESOURCES

tant ironmental eatures
The site lies between Mle 53 and Mle 59 on the Illinois R ver at
Florence. Little Blue Creek crosses the site. The Illinois Rver is a

US Arny Corps of Engineers-naintained navigation channel. The m ni mum
flowof record at the site is estimated at 1,740 cfs, while the 7-day,
10-year low flowis 3,541 cfs. The specific conductance val ues of the



river water during 1975-1977 ranged between 483 and 860 unhos per cné,
The tenperature of the river ranges from32°F to 89°F.

Signi ficant Environnental Regul ations, Permts, and Revi ews

Federal Permt s/Studies:

El' S Review(National Environmental Policy Act)

NPDES Permit; 316 Studies (Federal Water Pollution Control Act)
Section 404 Pernit (Federal Water Pollution Control Act)
Section 10 Permt (Rivers and Harbors Act)

EIS/Review (Flood Disaster Protection Act)

EIS/Review (Executive Order 11988)

EIS/Review(Safe Drinking Water Act)

State Permits/Studies:

Vater Supply

Vat er Pol | ution

Solid Waste

Admi ni strative Procedures
Canals and \aterways

Dr ai nage

Roads and Bri dges

Vel |'s

Environnental |ssues Evaluated for Potential Fatal Flaws
There are no potential significant environmental issues beyond general

siting considerations.

Possi bl e Mtigating Measures
No special mtigation wuld be required.

7.3.4.3 ECOLOGY

Envi ronnent al Feat ures

Over 80 percent of the site is cultivated and nost of the remainder is
mai ntai ned as forest or pasture. Little Blue Creek, a springfed stream

flows al ong the southern edge of the site to the lIllinois River, which
forns the site's eastern boundary. The majority of the site is out of
the river floodplain. No designated natural areas or refuges are on

site; however, the Pike County Conservation Area is north of the site.
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Bal d eagl es are known to winter near the site and within the
conservation area.

Si gni ficant Environnental Regul ations, Permits, and Reviews

Federal Permits/Studies:

Section 404 Pernit (Federal Water Pollution Control Act,
Executive O der 11990)

316b Study (Federal Water Pollution Act) may be required for water
i ntake structure

Section 7 Consultation-Biologi cal Assessment (Endangered Species
Act)

State Permits/Studies:

Environnental review by state agencies, especially the Illinois
Department of Conservation

Potential Fatal Flaws and Possible Mtigation

I ndi ana and gray bats nay feed along Little Blue Creek in sumer, and a
study of bats along the creek would be required if plant construction
will affect the creek. Eagles are known to winter along the Illinois
River at the site, and an assessnent of the inpacts(particularly noise)
fromthe CAES plant woul d have to be assessed.

Because the region has recently becone wel | -known as a wintering area
for bald eagles, public resistance to construction of the CAES plant may
override real biological concerns. The effect of the new hi ghway at
Valley Gty on the eagles nay be great enough to convince private

envi ronnment al groups and, perhaps, governnental agencies that added
impacts fromthe CAES facility would create inpacts to the wntering
eagl es.

7.3.4.4  SOC CECONOM CS
| nportant Environnental Features

The site is zoned Agricultural District, A and H ghway Business
District, B-2; by Florence. Existing land use is prinarily
agricul tural .
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No nature preserves, inventoried natural areas, or areas of concern are
located within the site. An archaeol ogi cal wal kover survey has been
conpl eted on approximately 1,200 acres of Site 22

Al though no recent soil survey has been conpleted for Pike County, the
US SCS State Soil Scientist has identified the siting area as having a

| ow percentage of prine farm and.

Signi ficant Environnental Regul ations, Permts, and Revi ews

Federal Pernits/Studies:

EIS/Review(National H storic Preservation Act)

EIS/Review (Archaeol ogical and Hi storic Preservation Act)

EIS/Review (Executive Oder 11593, Protection and Enhancenent of
the Qultural Environment)

EIS/Review (USDA Secretary's Menorandum 1827 and CEQ's Menorandum
for Heads of Agencies)

State Permt s/Studies:

Envi ronnental revi ew based on Illinois State Park and Nature
Preserves Act

County Permits/Studies:
County zoni ng ordi nance

Envi ronnent al |1 ssues Eval uated for Potential Fatal Fl aws

Possi bl e inpact to archaeol ogical resources are |likely to be of
concern.

Possi bl e Mtigati ng Measures

Engi neering design and site facility location will need to mnimze the
| oss of prime farm and and archaeol ogi cal resources.



7.3.5 ADAMS COUNTY
7.351 A RQUALITY
| mportant Environnmental Features

Site 19 is located along the east bank of the M ssissippi R ver near
Mar bl ehead, Illinois. The site is dissected diagonally by IIlinois
State Route 57.

The American Cyanamid plant is located across the river (Mississippi)
fromthe western border of the site(approximately 2 to 3 km). The

Lehi gh Portland Cement Conpany is |ocated approxi mately 18 km sout h of
the site. Qher snaller sources are located in Quincy, Illnois, about
22 kmnorth of the site, and in Hannibal, Mssouri, about 10 km south of
the site.

Significant Environnental Regul ations, Permits, and Revi ews
EPA--PSD permt; Conpliance with AAQS

Environnmental |ssues Evaluated for Potential Fatal Fl aws

Revi ew of the em ssions inventory of the two major influencing sources
(American Cyanamid and Lehi gh Portland Cement) reveal ed high annual

sul fur dioxide emssions. However, conparison of these em ssions wth
plants of simlar emssion potential for which dispersion nodeling has
been perforned shows that although high ground-|evel concentrations nay
occur periodically, these concentrations will be within AAQS and the
maxi mum i npact zone will occur within 2 kmof the source. Since
contribution of sulfur dioxide concentrations to anbient |evels fromthe
CAES facility is predicted to be at or bel ow significant inpact |evels,
AAQS at Site 19 will be net. Also, since the emssions fromall of the
sources in the inmpact area of Site 19 are included in the baseline air
qual ity, PSD increnment consunption wll be mninal.

Possi bl e Mtigati ng Measures
Measures to mtigate the inpact of the CAES plant, if required, would

i ncl ude increasing stack height and siting the plant farther (east) from
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the Cyanamid plant, but still within the siting area(east of State
Route 57).

7.3.5.2  WATER RESOURCES

| nportant Environnental Features

The site is located on the Mssissippi Rver at Marblehead. The Sny,
MIl Creek, Harness Creek, Austin Creek, and Fall Oreek all cross the
site. The Mssissippi Rver has a mninumflow at record of 5,000 cfs
at Keokuk, lowa. The 7-day, 10-year low flowis 16,170 cfs. The

M ssissippi Rver is controlled by |ocks and dans for navigational
purposes. The site is between Lock and Dam 21 at Quincy and Lock and
Dam 22 south of Hannibal. The specific conductance of the river ranges
from283 to 600 unhos.

Significant Environnental Regul ations, Permts, and Revi ews

Federal Permits/Studies:

El' S Revi ew (National Environnmental Policy Act)

NPDES Permit; 316 Studies (Federal Water Pollution Control Act)
Section 404 Permt (Federal Water Pollution Control Act)
Section 10 Permt (R vers and Harbors Act)

EIS/Review (Flood Disaster Protection Act)
EIS/Review(Executive Oder 11988)

EIS/Review(Safe Drinking Water Act)

State Permits/Studies:

Vater Supply

Water Pol | ution

Solid Waste

Admi ni strative Procedures
Canal s and Wt er ways

Dr ai nage

Roads and Bri dges

Vells

Environnental |ssues Eval uated for Potential Fatal Flaws
Part of the siting area lies within the 100-year floodplain. There are
wet | ands on the site which could be affected by the barge unl oadi ng

facility.
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Possi bl e Mtigating Measures

Engi neering design and facility location should be used to mtigate any
inpacts of the barge facility on wetlands. The facility should be
| ocated away fromthe floodplain.

7.3.5.3 ECOLOGY

The site is divided between the floodplain of the Illinois R ver and
upl and areas. Approxi mately 80 percent of the site is cultivated, and
there are equal areas of bottom and and upland forest. The M ssi ssi ppi
River flows along the western border of the site. Mich of the
floodplain area is drained by the Sny drainage system Relatively deep
canyons have been created by creeks draining fromthe uplands to the
river in the southwest corner of the site.

Ext ensi ve woods al ong the river create a high potential for occurrence
of bald eagles (U.S. Endangered) on site. Nearby Fall Creek Gorge

Nat ural Area has recently been purchased by the State of Illinois.

Significant Environnental Regul ations, Permts, and Revi ews

Federal Permits/Studies:

Section 404 Permt (Federal Water Pollution Control Act,
Executive O der 11990)

316b Study (Federal Water Pollution Act) may be required for water
i ntake structure

Section 7 Consul tation-Biological Assessment (Endangered Species
Act)

State Permits/Studies:

Environnental review by state agencies, especially the Illinois
Department of Conservation

Potential Fatal Fl aws and Possible Mtigation

If bald eagles or Indiana or gray bats are found on the site, the CAES
plant will have to be sited away fromtheir known habitat. The plant
will also need to be sited anay fromthe geol ogical area and the Fall
Oreek CGorge Nature Preserve.



7.3.5.4 SOCI CECONOM CS
| nportant Environnental Features

This site is not zoned, and the county does not have a zoning ordi nance.
The far west portion of the site is designated "Flood Prone"™ with the
remai ni ng west half "Fl ood Prone if Levee Breached."

Two inventoried natural areas are within the siting area. No nature
preserves or areas of concern are wthin the site. There are identified
ar chaeol ogi cal resource areas within the siting area, and the Illinois
Departnent of Conservation estinmates that the area has a potential for
ar chaeol ogi cal resources.

The Inmportant Farnml ands map for Adans County, published by the US SCS,
shows a high percentage of the land in Site 19 as either prine farm and
or designated farm and of state-w de inportance.

Si gni ficant Environnental Regulations, Permts, and Revi ews
Federal Permits/Studies:

EIS/Review (National Historic Preservation Act)

EIS/Review (Archaeol ogi cal and H storic Preservation Act)

EIS/Review (Executive Order 11593, Protection and Enhancenent of
the CQultural Environnent)

EIS/Review (USDA Secretary's Menorandum 1827 and CEQ's Menorandum
for Heads of Agencies)

State Permits/Studies:

Envi ronnental review based on Illinois State Park and Nature
Preserves Act

Environnental | ssues Eval uated for Potential Fatal Flaws

Possi bl e inpacts to floodprone and natural areas, prine farm ands,
farm ands of state-w de inportance, and archaeol ogi cal resources are
likely to be of concern

Possi bl e Mtigating Measures

Engi neering design and site facility locationwll be used to avoid
natural and floodprone areas, and loss of prine farniand, designated
farm and of state-w de inportance, and archaeol ogi cal resources. Since




the only areas in the site which do not qualify as inportant farm ands
are forested areas along steep bluffs, conmplete mtigation of inpacts to

farm and through site facility location may be difficult.
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7.3.6 RANDOLPH COUNTY
7361 ARQAITY
| nportant Environnental Features

[11inois Power Baldwin Power Plant is |ocated about 15 kmnorth of
Site 28, and Rush Island Power Pl ant (Union Electirc) is |ocated about
25 kmnorthwest. A large particul ate source (Mississippi Li me Conpany)
is located approxi mately 10 km sout hwest of the site. Several small
sources are located in Chester, 15 km southeast of the site.

Significant Environnmental Regul ations, Permts, and Revi ews
EPA--PSD permt, Conpliance with AAB

Envi ronnental |ssues Evaluated for Potential Fatal Fl aws

O the major air pollution sources described above, Illinois Power
Conpany' s Baldwin Station is the |argest, single, nost significant
source of inpact on the air quality of Site 28. However, dispersion
nodel i ng of the emssions fromthe Baldwin facility shows that anbi ent
air quality standards will not be exceeded at Site 28 by a consi derabl e
margin. Also, since the emssions fromthe Baldwin plant are included
inthe baseline air quality, PSD increnents are not affected by these
emssions. The predicted emssions fromthe 220- MVCAES facility are at
or below the significance |levels; therefore a mninal inpact wll be
observed relative to consunption of PSD increnents.

Possi bl e Mtigating Measures

Due to the insignificant nature of the CAES em ssions, no mtigating
measures W ll be required.

7.3.6.2 WATER RESCURCES
| nportant Envi ronnental Feat ures

The site is located on the Kaskaskia R ver, with the sout hern boundary
3 miles north of the Mississippi Rver. Nne Mle Oeek crosses the
site. The flow on the Kaskaskia Rver is controlled by the Shel byville
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and Carlyle reservoirs. The 100-year flood level is 394 feet above MSL,
whi | e the 500-year flood level is approximately 2 to 3 feet higher than
t he 100-year flood level. The 7-day, 10-year low flowis estinmated at
139 cfs just belowNne Mle Oreek. The river was recently channelized
for navigation by the US Corps of Engineers, and has a lock at the
mout h of the Kaskaskia R ver.

Significant Environnental Regul ations, Permts, and Reviews

Federal Permits/Studies:

El S Revi ew (National Environnental Policy Act)

NPDES Pernit; 316 Studi es (Federal Water Pol | ution Control Act)
Section 404 Pernit (Federal Water Pollution Control Act)
Section 10 Pernit (Rivers and Harbors Act)

EIS/Review (Flood Disaster Protection Act)

EIS/Review (Executive Order 11988)

EIS/Review(Safe Drinking Water Act)

State Permits/Studies:

Vater Supply

Vater Pol | ution

Solid Waste

Adm ni strative Procedures
Canals and \Waterways

Dr ai nage

Roads and Bri dges

Vel |'s

Environmental | ssues Eval uated for Potential Fatal Fl aws

A barge unloading facility on the river and its possible inpacts on
river traffic and wetlands may be an area of concern. Stipulations in
the contract may |limt wthdrawal s during drought conditions. The
design water-level conditions in the navigation channel at the |ock need
to be maintained at all tines. Water users who obtain contracts first
will have priority in receiving shares. Al potential water users may
not be able to satisfy future water needs fromthe river. In addition,
groundwat er supplies in the area are mninal.



Possi bl e M tigating Measures

No fatal flaws are expected; however, mtigation of environmental
concerns nentioned previously could include the follow ng prograns:

1. Engineer the unloading facility to mnimze inpact to
navi gation, wetlands, and need for maintenance dredging.

2. Obtain water supply frombelowthe |lock on the Kaskaskia R ver
or inthe Mssissippi Rver instead of the Kaskaskia Rver. No
wat er supply contract is needed for this design concept.

3. Decrease the water requirenments fromthe Kaskaskia River during
limted w thdrawal periods by providing surface water storage
areas on site.

4. Have discussions with the Illinois DOT, Division of Water
Resources, to define contract details; and attenpt to obtain
wat er supply contract for the life of the project.

7.3.6.3 ECOLOGY

Mbst of the site consists of cultivated cropland on the rolling hills
al ong the Kaskaskia R ver. About 15 percent of the site is wooded.
Nine Mle Creek, a neandering, wooded tributary to the Kaskaskia, is
al so located on site. No designated natural areas or refuges are on
site. Bald eagles are known to occur sporadically along the river
during winter, and NNne Mle Oeek has suitable feeding habitat for

I ndi ana bats.

Si gni ficant Environnental Regul ations, Permits, and Revi ews
Federal Permits/Studies:

Section 404 Permt (Federal Water Pollution Control Act,
Executive Order 11990)

316b Study (Federal Water Pollution Act) may be required for water
i ntake structure

Section 7 Consul tation-Biol ogi cal Assessment (Endangered Species
Act)

State Permits/Studies:

Envi ronmental review by state agencies, especially the Illinois
Departnent of Conservation



Potential Fatal Flaws and Possible Mtigation

Much of the land along the river is state-owned property which has been
designated for use as wildlife managenent |ands. Al though present
policy does not inhibit adjacent |and use, future |and-use plans al ong
the river may be nore restrictive. |f the CAES plant inpacts Nne Mle
Creek, a survey of bats along the creek would be required. Siting away
fromthe river and creek woul d reduce the potential for inpacts.

7.3.6.4 SOCI CECONOM Cs
I nportant Environnental Features

This site is not zoned and the county does not have a zoning ordi nance,
conpr ehensi ve plan, or land use plan.

No nature preserves, inventoried natural areas, or areas of concern are
located within the siting area. Several archaeol ogical sites have been
identified within the siting area, and the Illinois Departnent of
Conservation estimates that the area has a high potential for

ar chaeol ogi cal resources.

The US SCS District Conservationist has identified the siting area as
having a | ow percentage of prine farm and

Significant Environnental Regul ations, Permts, and Revi ews
Federal Permits/Studies:

EIS/Review (National Hi storic Preservation Act)

EIS/Review (Archaeological and H storic Preservation Act)

EIS/Review (Executive Order 11593, Protection and Enhancenent of
the Cultural Environnent)

EIS/Review (USDA Secretary's Menorandum 1827 and CEQ's Menorandum
for Heads of Agencies)

State Permits/Studies:

Envi ronnental review based on Illinois State Park and Nature
Preserves Act



Envi ronnental |ssues Eval uated for Potential Fatal Fl aws

Possi bl e inpacts to archaeol ogi cal resources are likely to be of
concern

Possi bl e M tigating Measures

Engi neering design and site facility location will be used to mnimze
the loss of prinme farmand and archaeol ogi cal resources.

Major new legislationrelated to prime farnlands and archaeol ogi ca
resources is not foreseen. However, greater enforcement and use of
policies and laws to protect prime farm ands and other unique lands is
expect ed.



7.3.7 MENARD COUNTY
7.3.7.1 ARQUALITY
Important Environnental Features

Site 18 is located south of Salt Creek al ong the Cass-Menard County |ine
near Oakford, Illinois, and is dissected diagonally along the western
third of the site by State Route 97.

[11inois Power Conpany's Havana Station is |ocated about 20 km nort hwest
of the site. Small particul ate sources are |located in Oakford and ot her
smal | conmunities surrounding the site at a distance of 5 to 10 km An
area extending 10 to 15 km surroundi ng Petersburg, Illinois, is

desi gnated as secondary nonattai nment for total suspended particul ates.

Si gni ficant Environnental Regul ations, Permts, and Revi ews
EPA--PSD pernit; Conpliance with AAQS

Envi ronment al | ssues Eval uated for Potential Fatal Fl aws

The secondary nonattai nment designation given the area around
Petersburg, Illinois, is sinply a result of the occurrence of severa
total suspended particul ates readi ngs above the secondary standard that
were influenced by agricultural activities. No najor particulate
sources exist in that area. The Illinois Power Havana plant, although a
| arge maj or source of sulfur dioxide and nitrogen oxi des em ssions, due
toits distance fromSite 18, will not result in any violations of AAQS
at the site. Since the contribution of sulfur dioxide concentrations to
ambient levels is predicted to be at or bel ow significant inpact |evels,
inmpacts on AA@GS will be mninal. Because, the enissions fromthe
[11inois Power Havana plant are included in the baseline air quality,
PSD i ncrenent consunption will be mnimal.

Possi bl e M tigating Measures
Measures to mtigate the inpact of the CAES plant, if required, woul d

consi st of increasing stack height. This neasure al one shoul d be
adequate to protect AAQ and to mnimze PSD increnent consunption.



7.3.7.2  \WATER RESOURCES
| nportant Environnental Features

The site is located on the Sangamon R ver near Oakford. The Sangamon
River is channelized, but a few oxbows renain along the forner river
nmeanders. The Sangamon River has a 7-day, 10-year |low flow of 206 cfs.
There are al so sand and gravel aquifers along the river yielding 100 to
500 or more gpmwhich could be used to supply the water for the CAES
facility. The specific conductance on the Sangamon R ver ranges from
433 to 883 unhos downstreamof the site (Chandlerville), and from400 to
1, 333 unhos upstream (Greenview) on Salt Oeek. These values are

hi gh, since the water quality standard for total dissolved solids is
1,000 mg/1.

Significant Environnental Regul ations, Permts, and Revi ews

Federal Permits/Studies:

El' S Revi ew(National Environnmental Policy Act)

NPDES Pernit; 316 Studi es (Federal Water Pollution Control Act)
Section 404 Permt (Federal Water Pollution Control Act)
Section 10 Permt (R vers and Harbors Act)

EIS/Review (Flood D saster Protection Act)

EIS/Review (Executive Order 11988)

EIS/Review (Safe Drinking Water Act)

State Permt s/Studies:

VWt er Supply

VWater Pol | ution

Solid Waste

Adm ni strative Procedures
Canals and Vterways

Dr ai nage

Roads and Bri dges

Vel |'s

Envi ronnent al | ssues Eval uated for Potential Fatal Fl aws

Since the Sangamon River is nuch snaller than the Illinois or

M ssi ssippi River, neeting the water quality standards nay require nore
mtigating design neasures. However, this should not be considered a
fatal flaw



Possi bl e Mtigating Measures

Engi neering design to mnimze inpacts of the wastewater streamin the
Kaskaskia R ver will be used.

7.3.7.3 ECOLOGY
Envi ronnment al Feat ures

Only about 6 percent of the site is nmaintained as forest or grassland;
the rest is cultivated cropland. The site extends fromthe floodpl ain
of the Sangamon R ver to gently rolling land to the south. The river
has been channel i zed and, consequently, several |arge sloughs and oxbow
| akes are present along the river channel. Mst of the tinber is in
scattered woodl ots, and no designated natural areas or refuges occur on
site. No federal threatened or endangered species are known on site.

Significant Environmental Regul ations, Permts, and Revi ews

Federal Permits/Studies:

Section 404 Permt (Federal Water Pollution Control Act,
Executive Order 11990)

316b Study (Federal Water Pollution Act) may be required for water
i ntake structure

Section 7 Consul tation-Biol ogi cal Assessnent (Endangered Species
Act)

State Permits/Studies:

Environnental review by state agencies, especially the Illinois
Departnent of Conservation

Potential Fatal Flaws and Possible Mtigation

No potential fatal flaws have been identified. Potential environmental
probl ems woul d nost |ikely be associated with the river and associ at ed
areas; therefore, location of the facility away fromthat area would
avoi d nost potential ecol ogical inpacts.

7.3.7.4  SOCI CECONOM CS

Important Environnental Features

The site is zoned Agricultural, A1l The Gty of Oakford which is found
within the site boundaries is zoned for business, B-2. Power plants and

simlar utilities are designated as suitable land uses anywhere in



Menard County. Existing land use within the site is agricultural
except for the Gty of Oakford.

No nature preserves, inventoried natural areas, or areas of concern are
located within the site. Two archaeol ogi cal sites have been identified
within the siting area, and the Illinois Departnent of Conservation
estimates that the area has a high potential for archaeol ogi ca

resour ces.

The I nportant Farnml ands map for Menard County, published by the
US SCS, shows a high percentage of the land in Site 18 as either prinme
farm and or designated farm and of state-w de inportance.

Significant Environnental Regul ations, Pernmts, and Revi ews
Federal Permits/Studies:

EIS/Reivew(National H storic Preservation Act)

EIS/Review (Archaeol ogical and H storic Preservation Act)

EIS/Review (Executive Order 11593, Protection and Enhancenment of
the CQultural Environment)

EIS/Review (USDA Secretary's Menorandum1827 and CEQ's Menorandum
for Heads of Agenci es)

State Permt s/Studies:

Envi ronnental review based on Illinois State Park and Nature
Preserves Act

Envi ronmental | ssues Eval uated for Potential Fatal Fl aws
Possi bl e inpacts to prine farm and, farm and of state-w de inportance,
and ar chaeol ogi cal resources are likely to be of concern

Possi bl e Mtigating Measures

Engi neering design and site facility location will be used to mnimze
the loss of prine farm and, designated farnland of state-w de

i mportance, and archaeol ogi cal resources. Only a few scattered areas
not designated as inportant farmand are found within the site, and
probably none are sufficiently large to permt conplete mtigation of
inpact to prinme farmand through site facility |ocation.



7.4 FATAL FLAWANALYSI S RESULTS

The interdisciplinary siting teameval uated each of the seven siting
areas based on the information summarized previously. Each was
eval uated for potential fatal flaws, as identified in Section 7.2.
Consequently, four of the sites were dropped fromfurther consideration
The following rational e was used for site elimnation

Site 9, Mercer County. A nunmber of factors conbined to decrease

the overall favorability of this site, and therefore could flaw any
licensing attenpt by Soyland. The nost critical feature was the
proximty of the Mark Twain National WIdlife Refuge, an area
frequented by both bald eagles and peregrine falcons. Less than

4 mles northwest of the site is the New Boston Rookery.
Qperational inpacts, whether of real or perceived biol ogica
consequence, could be a local issue requiring nodification of CAES
design or operation, or |engthy ecol ogical studies. Additionally,
while the total percent of prime farmtand is relatively | ow, much
of the site is cultivated agricultural |and.

Site 21, Pike County Near Barry. The ngjor critical feature of

this site was the distance fromthe M ssissippi Rver. Cooling
makeup water and cooling tower blowdown would have to be withdrawn
fromand discharged to the Mssissippi Rver, respectively. Wile
the engi neering and econom c requirenments are greater than a CAES
systemcloser to water, other environmental inpacts associated with
such a corridor may be more critical to licensing. Such a corridor
woul d require gaining easenent and crossing prinme agricultural |and
al ong the Mssissippi Rver and traversing an area with a high
potential for archaeol ogical resources. Additionally, Indiana or
gray bats may occur al ong Hadley Creek. Therefore, devel opnent of
the site may require extended studies or mtigation associated with
t hose agenci es overseeing prine farm and, and ecol ogi cal and

ar chaeol ogi cal resources.
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Site 20, Pike County near East Hannibal. The entire site is
designated as being flood prone if the | evees are breached;
therefore the site is within the 100-year floodplain. This would
prohibit any federal |oan guarantees if the Soyland CAES unit were
within the floodplain. Additionally, approximately 90 percent of
the site is cultivated prine farm and.

Site 28, Randol ph County. Several factors, mtigatable

i ndividual ly, conbined to reduce the viability of this site. The

nost inportant features are mnimal flowrequirenents on the
Kaskaskia R ver and potential water user charges. An alternative
wat er source is the Mssissippi River; however, such a systemwoul d
require a pipeline corridor, crossing both Mssissippi Rver

bottom ands and habitat frequented by bald eagles. Any devel opnent
along or near Nne Mle Creek would probably al so require studies

i nvestigating the presence and inportance of Indiana bats. The
Fort Kaskaskia historical district is also |ocated near the nouth
of the Kaskaskia River, and several archaeol ogical sites have been
identified within the siting area

The remaining three sites [Adams County near Quincy (Site 19), Menard
County near Oakford (Site 18), and Pi ke County near Florence (Site 22)]
were all judged to be qualified for CAES licensing. Wile there are
features at each site which nmay require some study, mtigation, or mnor
desi gn changes, these factors(or a conbination of factors) were not
viewed by the siting teamw th the sane level of concern.

Therefore, the three sites in Adans, Menard, and Pi ke Counties(see

Figure 7-1) were recomended for nore detail ed geol ogical investigation
inthe last part of the siting study.
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8.0 SITE SPEC FI C GEOLOG C | NVESTI GATI ONS
8.1 | NTRCDUCTI ON

Feni x & Scisson, Inc. was requested by ESE to performa geol ogic
investigationto evaluate the potential subsurface conditions at three
sites in central and west-central Illinois(Figures 8-1 and 8-2) in

sout hwest ern Adams, eastern Pike, and northwestern Menard Counties. The
investigation was to determne the potential suitability of the
underlying rock formations at each site for possible construction of a
213, 500- m M ned Conpressed Air Energy Storage Cavern and to rank the
three sites in order of potential favorability.

Data obtained in this geotechnical data search were used to estimate the
stratigraphic section present at each site. The individua

stratigraphic col ums were devel oped largely fromstructural contour and
i sopach maps of individual rock formations devel oped by the Illinois and
M ssouri Ceol ogi cal Surveys. These results were nodified to include the
results of previously drilled wells near each area, where applicable.
The resulting stratigraphic colums represent the best estinmates of the
stratigraphy at each site, given the current state of know edge and
based largely on regional data. However, it should be kept in mnd that
specific information bel ow about 1,000 feet deep is scarce and the
actual elevations at which the specific formations are found, as well as
their thicknesses, could vary significantly fromwhat is presented. A
detai | ed subsurface investigation program including core drilling,
woul d be required to provide nore exact information.

For this report, a tentative cavern search horizon of 1,700- to
2,500-foot depths was used. Drill cuttings sanples of rock formations
believed to be within that horizon at each site were examned in an
effort to formopinions as to the potential suitability to mning of
each formation.
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The hydrology of each site was examined based on water well completion

reports.

Each site was visited in the field and any exposed geology was

observed.



8.2 EHLOGY

The rocks of Illinois above the basement complex (the Precambrian rocks)
are dominantly marine or transitional marine sedimentary rocks. These
rocks, in cross-section, form a basin, with the deepest portion of that
basin being located in the southeast portion of Illinois (see

Figure 8-2). 1In general, all sedimentary rocks dip into the basin. The
three study sites, located in Adams, Pike, and Menard Counties, are all
located on the west-northwest side of the basin and therefore should dip
towards the east-southeast. All three sites are far from the deep
basin, in an area where this dip should be mild, on the order of 25 to

50 feet per mile.

Tectonic movements occurred in Illinois throughout the entire Paleozoic
Era, creating both folds and faults. All three study sites appear to be
free from the influence of any known faults, but some of the folding
(and small unknown faults associated with it) could have an influence

and will be considered individually.

The stratigraphy of each site was determined as closely as possible from
available structure and isopach maps of the formations involved, as well
as from information available on previously drilled test holes and

wells. They will also be discussed individually.

8.2.1 ADAMS QGONTY SITE
8.2.1.1 GENERAL

The Adams County site is located in west-central Illinois (see
Figure 8-1) in the "Dissected Till Plains™ physiographic province of
Illinois and Missouri. The site is in T.3S., R.8W. in the southwestern

part of Adams County (Figure 8-3).

Topographically, the surface elevations vary from a low of about 460

feet in the southwest where the site borders the Mississippi River, to a
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hi gh of about 720 feet on the eastern site border. The relief is
distinctly more mld in the southwest portion(southwest of Illinois

H ghway 57). This is probably due to the fact that Kinderhooki an shal es
and siltstones are the shallowest bedrock in the southwest, while the
more resistant |inestones of the Lower Val neyeran series are the
shal | owest bedrock formation in the northeastern area of the study

site.

Some of the Val neyeran rocks are exposed in road cuts and quarries, but
in general, all bedrock units are covered with from20 to 200 feet of
Cahokia al luvium and Kansan glacial till. This overburden should be
thickest in the southwest protion of the study site.

The area receives about 35 inches of rainfall per year, which should be
sufficient anmount to naintain a stable groundwater level. Based on
water well completion reports, the static water |evel should be from20
to 90 feet belowsurface. This would inply that a mninmmtheoretica
hydrostatic pressure of 698 psig woul d exist at the 1,700-foot depth
level [(1,700 ft. - 90 ft.) 0.4335 psi/ft. = 697.9 psig].

8.2.1.2  STRATI GRAPHY

Based on generalized geol ogic data and records of nearby drill holes
supplied by the Illinois Geol ogical Survey, the shallowest bedrock
formations present are those of the M ssissippian System There are two
maj or series of Mssissippian rock present in the area. As previously
mentioned, the shales of the Kinderhookian Series are the shal | owest
bedrock present in the southwest portion of the study site, and these
are overlain by a varying thickness of |inmestone of the Val meyeran
Series in the northeast portion of the study site. [Illinois H ghway 57
mar ks the approximate geologic contact in plain view The tota

M ssi ssi ppi an section should attain an average thickness of
approximately 170 feet in this area(see Figure 8-41, and it wll be
thickest in the northeast.
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Bel ow the M ssissippian strata, rocks belonging to the Devonian System
shoul d be encountered. Only the shales and |inestones of the Upper
Devoni an Series should be present, as the M ddle and Lower Series have
been eroded away. The Devoni an should attain a thickness of about 125
feet (Figure 841. Since the Silurian Systemhas probably al so been
eroded away in this area, Upper Devonian rocks unconfornmably overlie the
Ordovi ci an System

The marine sandstones, shales, and dolomtes of the Ordovician System
shoul d attain a total thickness of approximately 1,275 feet

(Figure 841. The depth to the base of the Ordovician should be about
1,700 feet, which would be the approximate top of the cavern search
hori zon (see Figures 84 and 8-5).

Bel ow the Ordovician System there should be about 1,250 feet of marine
and transitional marine strata belonging to the Canbrian System These
strata are domnantly massive or relatively thick-bedded dolonmites at
the top, becomng nore clastic at depth (Figure 8-4).

Beneath the Canbrian System lie the Precanbrian basenment rocks. The
top of the Precanbrian rocks should exist at an elevation of about
-2,250 feet or at a depth of approxinmately 2,820 feet (assumng an
average'' surface elevation of 570 feet--see Figure 841. This is
probably too deep to be a candidate for cavern construction, which is
unfortunate, since observed sanples of this igneous-textured rock appear
to have excellent engineering characteristics. It is possible that

| ocal topographic high points or hills exist on the Precanbrian surface
inthis area; however, this is not indicated on available information
and the state geol ogi cal surveys of both Mssouri and Illinois are in
agreenment with the results presented in Figure 8-4. The configuration
of the Precambrian surface is relatively unknown.
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8.2.1.3 ESTIMATION CF ROCK SUI TABI LI TY AT REQU RED DEPTH

Based on the current state of know edge, the foll ow ng Canbrian forma-
tions are believed to be within the 1,700- t~ 2,500-foot deep target
hori zon: Em nence, Potosi, Franconia, and Eau Gaire. As nentioned in
the introduction, the actual depths at which these formations wll be
found could vary significantly fromwhat is presented here, but only a
detailed feasibility study could provide exact information. Drill
cuttings sanples of these formations froma well in Section 15, T.4S.,
R.5W. in Pike County (about 16 mles east-southeast of the site) were
exam ned and, along with sone petrographic information fromthe Illinois
CGeol ogi cal Survey, were used to formulate the follow ng opinions on the
potential suitability of each formation for mned storage.

Em nence Formati on

This formati on seens to hold good potential for finding good quality
mning rock. It should be a thick to nedi umbedded dolomte, wth

vari abl e amounts of sand. On the negative side, some of the sanples
exam ned showed evi dence of alteration in the formof chert and iron
oxi des.

Pot osi Fornmati on

This formation seens to hold very good to excellent potential. Sanples
exam ned appeared to be froma pure to slightly argillaceous (like or
containing clay), massive, dense dolomte. On the negative side, there
was some chert present, but not nearly as much as the Em nence Formation
above.

Franconi a Formati on

This formation should hold good to excellent potential in its upper £300
feet. In this part of the formation, the sanpl es exam ned appeared very
simlar to the Potosi Formation above. The bottom150 feet probably
have poor to fair potential. Here the formation should be thin bedded,

poorly sorted sandstones and shal es; abundant alteration materials were
present.
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Eau Claire Formation

The potential in this formation is only fair. A sandy facies of the
Eau Claire Formation is present in this part of Illinois. It has
undergone some alteration and may have a high primary permeability. The
Lombard Dolomite Member, identified as a favorable unit in previous
regional evaluations, may hold good potential, but its position within
the formation could not be determined and it may exist below the
2,500-foot depth level.

8.2.1.4 SIRUCTURAL CONSIDERATIONS

Sinkholes and other solutioning features would have to be a major
consideration in a detailed feasibility study conducted in this area.
There are a few large (about 20-foot diameter) sinkholes present in the
northeastern part of the area. These may have a major influence in the
siting of the surface facilities and it may be desirable to locate the
plant in the southwestern portion of the study site. Solution features
at depth may also be encountered, as the record of a drill hole about 18
miles to the west reported a 5-foot '"gap" at the base of the Cambrian
System and a 10-foot "gap” in the Shakopee Formation. It could not be
definitely determined whether these gaps are solution features or merely

lapses in the drill cuttings sample record.

The area is located on the western flank of the Paysan Anticline
(Figures 8-2 and 8-51, but the effects of this feature should be very
small, if any. Outcrops observed near the study site were nearly flat,
but seemed to have a very mild dip toward the east (probably less than

50 feet per mile), which conforms to the overall regional geology.

8.2.2 PIKE GAONTY SITE
8.2.2.1 GEANERAL

The Pike County site is located in the west-central portion of Illinois
(Figure 8-1) in the " Galesburg Plain" physiographic province. The site
isinT.5S., R.2W. in the east-central part of Pike County (see

Figure 8-6).



11%f
ING53 o s(lnon/

o~

ging
statiog |

T o . L

TTpa12s pSES L 900 o cenmral ILLTNOLS *

‘ [PUBLIC SERVICE. ®.
I': N fi

RAY STA
Y ?R mohm

’1os§ 1052 ——

\
- LE
o 00
{05, Nedigcem
o a .
<0

May

PANHANDLE EASTERN |
PIPELINE CO.
J

%0 2226
»

Schuster &
v/ tor dn

e v L
. | LINE OF caoss-sscm A
' T J(FIG. 8-8) '

eT Hartord
) B B ] Time,

1 N
GEORGE W. CHADMI

u 10?5 ﬂh‘(

& Quarry
N

b
igin rg

_ SCALE IN MILES

7
NAME OF COMPANY

e DRILL HOLE LOCATION
TOTAL DEPTH

i A T [ o e

—t

Figure 8-6

PLAN MAP OF PIKE COUNTY SITE, SHOWING CAES
DRILL LOCATIONS AND LINE OF CROSS-SECTIONS SITE SELECTION STUDY

SOURCE: FENIX & SCISSON, INC., 1981.




Topogr aphically, the surface elevations vary froma |ow of about 440
feet in the east where the site borders the Illinois River, to a high of
about 675 feet near the southwestern site border. The weathering
patterns of small streams draining into the Illinois River are the

domi nant feature of the surface topography.

Sone rocks of the Lower Val neyeran Series are exposed in road cuts, but
in general, all bedrock units are covered with from10 to 140 feet of
Cahokia alluviumand Illinoian glacial till.

The area receives about 35 inches of rainfall per year, which should be
a sufficient amount to maintain a stable groundwater |evel. Based on
water wel| completion reports, the static water |evel should be fromb5
to 100 feet bel ow surface. This would inply that a mninumtheoretica
hydrostatic pressure of 694 psig would exist at the 1,700-foot depth
level [(1,700 ft.-100 ft.) 0.4335 psi/ft. = 693.6 psiq].

8.2.2.2  STRATI GRAPHY

Based on generalized geol ogic data and records of nearby drill holes
supplied by the Illinois Geol ogical Survey, the shallowest bedrock
formations present are those of the M ssissippian System The Keokuk
and Burlington |inestone formations of the Lower Val neyeran Series
shoul d be the shall owest bedrock units present in the area, and they
shoul d attain a thickness of about 115 feet. Belowthis are

Ki nder hooki an shal es whi ch should have a thickness of about 165 feet.
This makes the total anticipated thickness of M ssissippian strata
approxi mately 280 feet (Figure 87).

Bel ow the M ssissippian strata, rocks belonging to the Devoni an System
shoul d be encountered. Only the shale and |inestones of the Upper
Devoni an Series should be present, as the Mddle and Lower Series have
been eroded away. Below this, rocks of the Silurian Systemare
probably present; however, it was difficult to determ ne where the
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contact should be located fromavailable drill hole records. The total
t hi ckness of Devonian and Silurian strata shoul d be about 140 feet,
with the bottom50 to 70 feet being Silurian aged and unconfornably
overlying the Odovician System

The marine shal es, dolomtes, and sandstones of the Ordovician System
should attain a total thickness of approximately 1,405 feet. The

1, 700-foot depth |evel should be about 180 feet above the base of the
Ordovician Systemin the Oneota Formation, which would be the

approxi mate top of the cavern search horizon (Figures 8-7 and 8-8).

Bel ow t he Ordovician System there should be about 1,415 feet of narine
and transitional marine strata belonging to the Canbrian System These
strata are domnantly massive or relatively thick-bedded dol omtes at
the top of the Canbrian, becom ng nore clastic(containing fragnments of
ol der rocks) at depth.

Beneath the Canbrian Systemlie the Precanbri an basement rocks. The top
of the Precanbrian rocks should exist at an elevation of about -2,700
feet or at a depth of about 3,300 feet (assumng an "average" surface

el evation of 600 feet). As in Adans County, this is probably too deep
to be considered a candidate for cavern construction at this tine

Wiile there is a slightly higher possibility of finding |ocal

t opographic high points or hills on the Precanbrian surface in this area
than there is in Adams County, the chances are probably low There are
no indications found in available literature that Precanbrian hills
exist inthis area. The configuration of the Precanbrian surface is
relatively unknown.

8.2.2.3 ESTIMATION OF ROCK SU TABI LI TY AT REQUI RED DEPTH

Based on the current state of know edge, the follow ng formations are
believed to be within the 1,700- to 2,500-foot deep target horizon:
Oneota, Qunter, Em nence, Potosi, and Franconia. The Oneota and Gunter
are formations of the O dovician System while the Em nence, Potosi and
Franconia are formati ons of the Canbrian System

8-16
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Again, the actual depths at which these formations will be found coul d
vary significantly fromwhat is presented here, but a detailed
feasibility study woul d be necessary to provide nore exact stratigraphic
information. Drill cuttings sanples of these formations froma well in
Sections 21, T.5S., R.4W. in Pike County(about 11 mles west of the
site) were exam ned, and along with sone petrographic information from
the Il 1inois Geol ogi cal Survey, were used to formulate the fol |l ow ng

opi nions on the potential suitability of each formation for mned

st orage.

Oneot a Formati on

The potential for finding suitable mning quality rock is considered
fair to good in this formation. The formation appears to be a coarsely
crystalline, massive dolomte and for this reason potential is

consi dered good. Many of the sanples had up to 10 percent iron oxide
stained fragments, which could indicate extensive alteration. This
could be a localized feature fromanother part of Pike County and may
not occur at the study site.

Qunt er Formation

This formation is considered to hold poor potential for mning. It is a
thinly bedded, poorly sorted sandstone with a high clay content.

Em nence Formati on

As was the case for Adams County, this fornation seens to hold good
potential for finding good quality mning rock. It should be a thick to
medi um bedded dolomite, with variable amounts of sand. Sanpl es showed
evidence of alteration in the formof chert and some iron oxides.

Pot osi For mati on

This formation seens to hold very good to excellent potential. Sanples

exam ned appeared to be froma pure to slightly argillaceous, finely
crystalline, massive, dense dolomte. There was some chert present.



Franconia Formation

This formation should hold good to excellent potential in its upper £230
feet. In this part of the formation, the samples examined appeared
similar to the Potosi Formation. The bottom 130 or so feet probably
have poor to fair potential. Here the formation should be thin bedded,
poorly sorted sandstones and shales; abundant alteration materials were

present.

8.2.2.4 STRUCTURAL CONSIDERATIONS

While no sinkholes were observed, it would be necessary to fully
evaluate the possibility in a detailed feasibility study. Again,
solution features at depth may be encountered. The drill record
mentioned in the Adams County section, where a 5-foot "gap" at the base
of the Cambrian and a 10-foot "gap™ in the Shakopee Formation were
reported, was drilled about 11 miles west of the site. Again, these

"gaps” may simply be intervals for which samples were not taken.

The study area lies between the extended axes of the Fishhook and
Pittsfield Anticlines. The effects of these features within the study
area are unknown. Outcrops in the area are almost flat, but the dip
seems to fluctuate from very slightly east to very slightly west. The
possibility of effects due to local structure is considered higher here

than in the Adams County site.

8.2.3 MENARD GONTY SITE
8.2.3.1 GENERAL

The Menard County Site is located in the central portion of Illinois in

the " Springfield Plain" physiographic province. The site is in T.19N.,

R.7&8W. in the northwestern corner of Menard County (Figure 8-9).

Topographically, the surface elevations vary from a low of about 460
feet in the west, where the site borders the Sangamon River, to a high
of about 600 feet near the eastern site border. Throughout most of the

area the relief is very mild.
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No bedrock exposures were found, and based on old drilling records,
bedrock is,covered with from65 to 200 feet of Cahokia alluviumand
[l11inoian glacial till

The area receives about 35 inches of rainfall per year, which should be
a sufficient anount to maintain a stable groundwater |evel. Many
portions within the study site appear to be very danp and al nost swanpy,
and water well conpletion reports confirmthat the static water |eve
should be within 60 feet of the surface. This would inply that a

m ni mrumt heoretical hydrostatic pressure of 711 psig would exist at the
1,700-foot depth level [(1,700 ft.-60 ft.) 0.4335 psi/ft. = 710.9

psigl.

8.2.3.2  STRATI GRAPHY

Based on generalized geol ogi c data and records of nearby drill holes
supplied by the Illinois Geol ogical Survey, the shallowest bedrock
formations present are those of the Pennsylvanian System The
coal - bearing cal careous sandstones and sandy |imestones of the Kewanee
G oup, which includes the Carbondal e and Spoon Formations, will be the
shal | onest bedrock and attain a thickness of approximtely 160 feet.
Bel ow this there shoul d be about 60 feet of sandstones(possibly with
sone coal ) belonging to the Abbott Formation of the McCormick G oup
The total thickness of Pennsylvanian strata should be approximately 220
feet (Figure 8-10).

Bel ow this, rocks belonging to the M ssissippian Systemw || be
encountered. There should be about 460 feet of Val neyeran strata
underlain by about 140 feet of Ki nderhooki an shales giving the
M ssi ssi ppi an Systema total thickness of approximately 600 feet.

Bel ow the M ssissippian strata, rocks of the Devoni an System shoul d be
encountered. Only the shales of the Upper Devoni an Series should be
present, as the Mddle and Lower Series have been eroded away. Bel ow
this, rocks of the Silurian Systemare probably present; however, it was
difficult to deternmine where the contact should be |ocated from
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available drill hole records. The total conbined thickness of Devoni an
and Silurian strata should be about 195 feet, with the bottom100 to
125 feet being Silurian aged and unconformably overlying the Ordovician
System

The marine shal es, dolomtes, and sandstones of the O dovician System
should attain a total thickness of approximately 1,495 feet. The

1, 700-foot depth |evel should be about 565 feet below the top of the
Ordovician Systemin the S. Peter Formation, which would be the
approxi mate top of the cavern search horizon (Figures 8-10 and 8 11).
The 2,500-foot depth |evel should be encountered about 130 feet above
the base of the Ordovician System

Bel ow the Ordovician, there should be about 2,300 or nore feet of marine
and transitional marine strata of the Canbrian Systemon top of the
Precanbri an basenment rocks.

8.2.3.3 ESTINATION OF ROCK SUI TABI LI TY AT REQU RED DEPTH

Based on regional estimtes, the follow ng O dovician fornmations are
believed to be within the 1,700- to 2,500-foot deep target horizon:

St. Peter, Shakopee, New Ri chnond, and Oneota. As nentioned previously,
the actual depths at which these formations will be found could vary
significantly fromwhat is presented here, but only a detailed
feasibility study could provide exact information. Drill cuttings
sanples froma well in Section 21, T.58., R.4W, in Pike County (about 55
m | es southwest of the site) were examned and al ong with sone
petrographic information formthe I1linois Geol ogi cal survey, were used
to formulate the follow ng opinions on the potential suitability of each
formation for mned storage.

St. Peter Formation

Based on past experience, this formation has no potential to be a cavern
host rock. The St. Peter is a friable or weakly cenented quartz sand-
stone, normally with a high perneability. No sanples were exam ned.
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Shakopee Formation

Most samples appeared to be from a relatively dense dolomite; however,
other samples showed a high sand and/or shale content indicating the
formation may be thin bedded. There was also a high amount (about

10 percent) of alteration material in the form of clay, iron oxides, and
secondary quartz present in some samples. The cuttings sample record of
the hole examined included a 10-foot interval within the Shakopee labled
"gap" where no samples were found. The meaning of this is unknown, but
it could be a solution feature. The potential for finding a thick
interval of relatively pure dolomite where a cavern could be sited is

considered fair to good.

New Richmond Formation

The potential for finding strata suitable for mining is also fair to
good here. It is similar to the Shakopee, but may be slightly less

favorable due to an increased sand content.

Oneota Formation

This formation also appears to hold fair to good potential. This
formation appears to be a coarsely crystalline, massive dolomite and for
this reason potential is considered good. Many of the samples had up to
10 percent iron oxide stained fragments, which could indicate extensive
alteration. This could be a localized feature in the area the samples
were obtained (Pike County) and may not occur at the Menard County study

site.

8.2.3.4 SIRUCTURAL CONSIDERATIONS

Again, it would be necessary to evaluate the possibility of sinkhole
occurrences in the area as part of a detailed feasibility study. No
sinkholes were identified in the field; however, there are several
circular-shaped depressions on the topographic maps of the area. This
may be due to the poorly developed drainage system, which is natural to

this relatively flat area. Solution features at depth would also need



to be a consideration in a detailed feasibility report. One of the
"gaps" reported in the drilling record of a Pike County well occurred in
the Shakopee Formation, which is believed to be within the cavern target

horizon at this site.
This area appears to be void of any known structural features.
Based on Figure 8-11, the idealized geologic cross-section of the Menard

County site, the dip should be very mild (probably about 35 feet per

mile) toward the southeast into the deepest part of the Illinois Basin.



8.3 CONCLUSONS

The ranking of the three sites in decreasing order of inferred
favorability for mined storage construction in the 1,700- to 2,500-foot

depth range is:

1. Adams County Site
2. Pike County Site
3. Menard County Site

8.3.1 RESULTS
While the Adams and Pike County sites are considered very close in
potential, the Adams County site is considered slightly more favorable
because:
1. The depth to rock with good potential should be about 200 feet
shallower in Adams County.
2. There appears to be a greater chance for structural

irregularities being encountered at the Pike County site.

The Menard County site is considered last because it is least likely to

have suitable rock at the required depth.
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8.4 RECOMVENDATI ONS

It is recommended that a detailed feasibility study be performed on an

area of adequate size within the selected site, providing it is also

deened acceptable with respect to environmental and ot her non- geol ogic

considerations. The feasibility study programfor the site should

include the foll ow ng el enents:

1.

Initially drill one continuously cored test hole to an
approximate depth of 2,500 feet. Results of the first hole
wi || determ ne whether the site should be retained for

addi tional study, or abandoned.

If results of the first test hole are favorable, drill as nmany
additional test holes as necessary to prove or disprove the site
For proving a site large enough for the desired 213,500-M3
cavern, a mininmumof six total holes would be required. Al
holes after the first hole should be non-core drilled in the
upper parts and cored in the |ower parts to reduce cost.

Log all drill core in detail in accordance wth good

engi neering geol ogi ¢ practi ce.

Run drill hol e geophysical logs and tests as required:

a Self Potential--Resistivity,

b. Ganma Ray--Neutr 0n,

c. Deviation Survey, and

d. Hole-to-hole seismc tests.

Per f or m open- hol e hydrol ogi ¢ testing:

a Static-water level determnation, and

b. Injection pressure testing with straddl e packer assenbly.
Perform | aboratory testing of representative drill core sanples
to determ ne pertinent engineering properties:

a.  Vertical unconfined conpressive strength,

b. Pernmeability to air,
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c. Effective Porosity,
d. Specific Gavity, and
e. Deterioration in Vater
7. Evaluate test results and prepare final report.

8.4.1 DETAILED FEASIBI LI TY STUDY
The principal itens of a detailed subsurface investigation program

designed to determne the feasibility of constructing a mned conpressed
air energy storage cavern at the selected site were sunmarized earlier
in Section 8.4. Further discussion of the various tasks of the
suggested study are presented in the follow ng subsections. The sane
basic investigation programwould apply, with mnor changes, in the
event that either of the other two sites were chosen for follow up
study.

8.4.1.1 FIRST TEST HOLE

The first hole should be drilled, depending on available land, in a
position where it could provide both the greatest flexibility for siting
t he next hole and help define a cavern horizon. As nmentioned in
Section 8.4, the first hole should be continuously cored fromthe top of
bedrock to a total depth of about 2,500 feet. Drilling such a hole
woul d be carried out using a core rig with a depth capacity of +3,000
feet, and if possible, using water as a lubricating and circul ating

medi um(drilling nuds could close some of the rock's natura

permeability and give unreliable pressure test results). The hole

di aneter should decrease with depth and the hole should be about 3
inches in diameter, recovering an N.Q. or N.X. size (1 718-inch or

2 1/8-inch core diameter) core within the zone of interest for testing

purposes. A possible drilling procedure would be
e Drill a5 112-inch diameter hole through the overburden and a
few feet into bedrock using a tri-cane bit. Set casing to this
poi nt .

° HQ. core drill (3.762-inch hole dianeter and 2.5-inch core
dianmeter) to equal 100 feet. Set casing to this point.



° NQ core drill to the 2,500-foot total depth.
Performdrill hole hydrol ogic testing.

° Performgeophysical |ogging and surveying of the hole.

Attenpt to renove casing strings and plug hole w th neat cenent
grout.

8.4.1.2 ADDI TIONAL TEST HOLES

Aiter the first hole is conpleted it may be determned that it is not
necessary to core the shallower portions. It may be a significant
savings to drill the upper +1,500 feet with an air hamer or some ot her
type of non-coring drill rig and set casing. The core rig could then be
set up over the hole and the zone of interest cored. The geophysica

| ogs could assist in correlation of the shallower formnations.

8.4.1.3 COCRE LOGA NG
Al drill cores should be described in detail in accordance w th good
engi neering geol ogic practice. |Itens to be nmeasured, observed, and
recorded on the log include the follow ng:
° Percentage core recovery,
° Rock Quality Designation (RQD),
e Description and graphic plot of Iithol ogy, and
e Description of structural features including all
di scontinuities such as bedding, rock unit contacts, faults,
joints, fractures, veins and cavities.

8.4.1.4 GECPHYSI CAL LOGE NG AND TESTI NG

° Geophysical |ogs, such as a resistivity-spontaneous potentia
or a gamma ray-neutron log would be hel pful in evaluating
stratigraphy, especially if the entire hole were not cored.

° Some hol e-to-hole seismc tests may be desirable and woul d be
hel pful in evaluating the hazards of hidden solution features and
fault zones.

e A directional survey of the hole may be desirable to determ ne
hol e devi ation
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8.4.1.5 HYDROLOG C TESTI NG

Each hol e should be water injection pressure tested within the NQ size
interval of the hole. This could be acconplished by using a straddle
packer assenbly which is a standard Fenix & Scisson procedure on al

m ned storage feasibility studies. Pressure testing is one of the nost
useful and important procedures which can be used to eval uate rock
suitability for cavern construction since it identifies the nmagnitude of
total rock permeability, zone by zone. Total rock permeability includes
both primry and secondary (fracture) permeability. |Inpermeable or |ow
permeability rocks are desirable for conpressed air energy storage
cavern construction

8.4.1.6 LABORATORY TESTI NG
Sel ected core sanples should be tested in a reputable laboratory to
determ ne the engineering properties of the rock, such as:

° Vertical unconfined conpressive strength--This is one of the
most inportant engineering properties to be determined. The rock
strength is one major factor governing the cross-sectiona
di mensi ons at whi ch stabl e underground workings can be m ned.
Hi gh strength is desirable.

° Perneability to air--This lab test, while useful, generally
determines only primary perneability. Drill hole injection
pressure testing, on the other hand, identifies total
perneability.

° Effective Porosity--1In many sedimentary rocks an increase in
porosity is acconpanied by an increase in primry perneability.

° Specific Gavity

° Deterioration in water--CQbviously, rocks which are subject to
deterioration fromcontact wth water would be unsuitable for

m nes of conmpressed air storage caverns.

Inventories of drill hole records exam ned for the Pike County and
Menard County sites are given in Tables 8-2 and 8- 3, respectively.



Table 8-1. Inventory of Drill Hole Records Examined for Adams County
Site

Location (Section, Township,
Company Name & Range) & County (If other Total Depth (T.D.) &
Date Drilled than Adams) Formation at T.D.

Quincy Gas, Electric

and Fuel Co. 2, 28., 9W. 1,520

June 1912 Oneota

A.J. Clark 7, 3., 7W. 1,542
August 1904 Oneota
American Strawboard Co. 11, 28., 9W. 1,202
November 1890 Shakopee
Monroe Color & Chem. Co. 27, 18., 9W. 1,222

June 1919 Newv Richmond ?
0.A. Reed 19, 2s., 6W. 1,570
October 1941 Oneota
Charles J. Koch, Jr. 7, 358., O\ 1,010
August 1964 St. Peter
Ray F. Starr 24, 3., 5W. 905!

May 1962 St. Peter
C.E. Bowers 17, 38., 6N 967’
Date Not Recorded Platteville?
Ray F. Starr 15, 3s., 6W. 1,097
April 1962 Platteville?
Arnold Beach 7, 38., 6W. 929
1956 Platteville
Charles Koch, Jr. 5, 35., 6\, 985
March 1963 Galena
Pea Ridge Oil & Gas Co. 22, IN., 5W. 1,129

Date Not Recorded St. Peter



Table 8-1. Inventory Of Drill Hole Records Examined for Adams County
Site (continued, Page 2 of 2)

Location (Section, Township,

Company Nare & Range) & County (If other Total Depth (T.D.) &

Date Drilled than Adams) Formation at T.D.
H.H Paben 1, 3s., 6W. 820"
September 1961 Galena
Albojo 0il Company 3, 38., 6W. 845'
October 1962 Galena
E.F. Atkins & E.O. Hale 4, 35., 6W. 940'
April 1960 Platteville
Ray F. Starr 24, 3s., 5W. 972’
March 1962 St. Peter
Ohio 0i1 Company 23, 3S., 5W. 860"
September 1916 St. Peter
Donald W. Woltz 10, 3s., 5W. 982’
April 1964 St. Peter
Donald L. Wills 5, 3S8., 5W. 1,010’
September 1957 St. Peter
Ray F. Starr 3, 3s., 5w. 841’
February 1963 St. Peter
McGinley Brothers 2, 2S8., 9W. 1,000’
Date Not Recorded St. Peter?
Ray F. Starr 2, 2S8., 5W. 1,072
August 1961 St. Peter
The records for the drill holes were obtained from the Illinois
Geological Survey, located in Urbana, Illinois. The drill holes are

listed under the site for which they were utilized.
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Table 8-2. Inventory of Drill Hole Records Exam ned for Pike County

Site
Locati on(Sect ion, Township,
Conpany Name & Range) & County (If ot her Total Depth (T.D.) &
Date Drilled t han Pi ke) Formation at T.D.

Her ndon Drilling Co. 15, 4S., 5W, 3, 207
April 1944 Precanbri an
Panhandl e Eastern
Pi pel i ne Co. 21, 5S., 4W. 2, 226
January 1948 Precanbri an
John E. Carl son 35, 58., 2W. 1, 010
August 1973 St. Peter
CGeorge W Chadwi ck 7, 6S., 4W. 1, 025
Dat e Not Recorded St. Peter
Cecil Dorris &
Ral ph C Lucht 31, 6S., 3W. 1, 100'
January 1958 Platteville?
Ray F. Starr 1, 4S., 5W. 1,018’
Novenber 1958 Platteville
Ray F. Starr 8, 4S., 4W. 1, 052'
April 1959 St. Peter
Ray F. Starr 7, 45., 4W. 1, 055
June 1958 St. Peter
The Di cki nson G |
Conmpany, Inc. 4, 3S8., 3W. 1, 000
Decenber 1959 Platteville
Fairmount G| Co. S, 38., 4W. 1, 020!
1938 St. Peter
V.A Sandel 8, 3., 2W. 890
June 1957 Gl ena?
Ray F. Starr 32, 3s5., 4W. 1,128

May 1958 St. Peter



Table 8-2. Inventory of Drill Hole Records Examined for Pike County
Site (Continued, Page 2 of 2)

Location (section, Township,

Company Narme & Range) & County (If other Total Depth (T.D.) &
Date Drilled than Pike) Formation at T.D.
Central Illinois Public
Service Co. 2, 4S8., 4W. 1,056’
June 1968 St. Peter
S&S Oil Company 3, 4S., 4W. 1,130
July 1956 St. Peter
Pike County Gas Assoc. 4, 4S., 4W. 1,212’
May 1957 St. Peter?
A.L. Bedell 27, 13N., 13W. 1,050’
March 1941 Scott County St. Peter
Texas Company 2, 15N., 13W. 1,245
March 1930 Scott County St. Peter
Edgar White 17, 13N., 2W. 935!
August 1940 Scott County Galena?
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Table 8-3. Inventory of Drill Hole Records Examined for Menard
County Site

Location (Section, Township,

Company Name & Range) & County (If other Total Depth (T.D.) &
Date Drilled than Menard) Formation at T.D.

Shawnee Petroleum Company 23, 19N., AWV 1,845’
February 1959 St. Peter
Cantine & Haley 24, 19N., 5W. 1,560
November 1950 Silurian
E.V. Richardson 23, 19N., 5W. 1,500'
November 1965 Silurian
Ed Duvall et al. 24, 19N., BW. 2,156'
1938 St. Peter
M.F. Solliday & C.F.

Bertinetti 4, 17N., 6. 1,230’
September 1959 Silurian
Ernest Zink 8, 17N., 7W. 1,215
October 1952 Devonian
Lynn McElroy 22, 17N., 7W. 1,659
September 1960 Galena
Thomas W. Pannell 19, 17N., 6W. 1,331
September 1962 Silurian
Ernest Zink 32, 18N., 7W. 1,238’
November 1952 Silurian
Dwight Beckham 13, 19N., 5W. 1,597
December 1957 Silurian
[1lini Oil Company 30, 19N., 5W. 1,510
February 1963 Maguoket a
Marvin T. Pritchett 25, 19N., BN 1,880’
November 1956 Galena
Lowell & Leon Hagen 26, 20N., 9w. 1,048
February 1966 Mason County Galena
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Table 8-3. Inventory of Drill Hole Records Examined for Menard
County Site. (Continued, Page 2 of 2)

Location (section, Township,

Company Nare & Range) & County (If other Total Depth (T.D.) &

Date Drilled then Menard) Formation at T.D.
Jacob L. Pinkston 3, 19N., 10W. 1,051
June 1950 Mason County Galena
Jacob L. Pinkston 15, 19N., 10W. 1,685’
June 1950 Mason County Shakopee?
FW. Engelke 1, 20N., 9W. 1,400
June 1959 Mason County Platteville?
Kenneth L. Hagen 9, 21IN., AW 1,000
August 1966 Mason County Devonian
EW. Hayes 19, 22N., 6WN 1,401'
May 1943 Mason County Galena
J.H. White & Sons 31, 22N., 8. 1,437
Date Not Recorded Mason County St. Peter
Niagara Oil Comapny 21, 20N., 8W\. 1,167
August 1959 Mason County Galena
FW. Engelke &
M. Engelke 9, 22N., 7W. 1,400
June 1958 Mason County Platteville?
Perry Fulk 30, 18N., 8W\. 1,450’

August 1960

Cass County

Maquoket a
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