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~ TRI-STATE SYNFUELS COMPANY FLUOR ENGINEERS AND CONSTRUCTORS, INC,” ~
{ndirect Cosl Liquefaction Plant S ) Contract 835504
Wastarn Kentucky
APPENDIX D

Permit Applications from U. S. Axmy
Corps of Engineerxs
- Barge facility design sketches
-« Pipeline design sketches
- Water Intake design sketches
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Owen D. Adams
Manager-Project Engineering October 6, 1981

Mr. John W. Kruse

Fluor Engineers & Constructors, Inc.

Advanced Technology Division ot
P. 0. Box Cl1944 A
Santa Ana, California 92711 & *@

% [ 4
Re: Tri-State Synfuels Project QQ‘ »
Barge Facility
Ref. No. THFI-0046 *»

Dear John:

At our September 15, 1981 meeting in Irvine, John Shipp of Fluor requested
exampies of the type of information necessary to obtain permits from the

U. S. Army Corps of Engineers for the barge facility. The attached informa-
tion is provided to assist you in the development of the necessary information:

1. Publication EP 1145-2-1 November 1977 - "U. S. Army

Corps of Engineers Permit Program, A Guide for
Applicants”

2. ENG Form 4345, October 1977 - "Application for a
Department of the Army Permit™

3. Public Notice ORLOP-FP 78-IN-121A, Indianapolis Power

and Light Company, Patriot Generating Station

4. Public Notice ORLOP-FP 80-IN-149, Southern Indiana

Gas and Electric Company, A. B. Brown Generating
Station.

The drawings associated with the Patriot Generating Station were cit
the Corps as the best example of the type of information which shoul

e, 285,

Latlann < > §

>
42 an

[
support permit applications. =]
IEL_';SI(\R
At a September 30, 1981 meeting, the Corps advised that they desire a]
facilities over which they have jurisdiction be permitted simultaneou$ly
« This would include the barge facility (Fluor responsibility), pipeli
(Tri-State responsibility), water intake (Fluor responsibility) and
L!ummtvmuu
ua.mum:m-n
BETICE PAGE AT THE FRUNT OF Thiis REMORT

P.O. ROX 2521 MHOUSTON, TEXAS 7T700; (713) 799-S409
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Mr. John W. Kruse
October 6, 1881
Page Two

conveyors (Fluor responsibility). It is our current interpretation that
the permit must be applied for prior to January 1, 1983, and that the
pemmit must also be applied for in conjunction with the project’s EIS
process.

Please advise if further discussion is necessary.

Siffere1y, p
2 e e

ODA:psj
Attachments

xC: -H. F. Holland w/attachments
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The Depersment of the Army pemait program is suthorized by Sectien 10 of the

ond
’ Lu-mumw:dr.t.u-m. These laws require permits authorizing strucases wok in or affecting nevigable
( tors of the United Srates, the discharge of dredged or fil

wredged material for the purpose of dusping it it ocesn watera, Infonnetion prows

the applicstion for 8 pemit. mmhmqﬂml.-mlmduﬂlcmmm

Disciosure of the information requestsd is wiuntary; however, the dits requested Sre NECesatry in erder 15 CommuNIcNte with the

applicant and % evelyats the permit applicatien. 1t necessary Information [e not provided. the pemnit spplication carmot be gro—
-

g
i
a
(8 3

cesaed aar Can 8 pansit be i saned,
Mudmmmmuwwuocpmﬁomumumaumﬂu@q

be attached 10 Wis application (see sample drawings and checkiist] and be aubmitied © the Diswrict Enginesr heving jwrisdiction
over e locution of the propossd activity. An application that is not completed in full will be reaumad. bt
ication manber (Jo be [57 b XS use .
Do . .
4. Nome snd adidresa of applicant. ) 6. Name, ackireas and title of avthorized agant.
Telephone no, during business hours Telephone no. during business hows
aA/C { ) AC ( )
A/C { ) aC | )

€. Describe im detail the proposed activity, its purpose and intended use (private, public. commarcial or ether) incliuding deserip—
tion of the type of structures, if any to be erscted on fills, or pile or flor—aupported platfonns. the typs, Compusition and
mdmdlnhﬁwwwﬂmodmmm“umdd“uﬁll“d. "
additional apace is needed. use Block 14.

e umm.dulwm-l-q&nimmmlmmmmd.*ﬁm.

&. Lecstion whers proposed activity exista or will scour,

Adivuss: i . Tax Assessers Deseription: {I¢ imown)
‘Tirest. foad of other descriptive locstion Map Ne. Sbdv. Ns. Lot No.
h-f-dwu-n Ssc, Tem. fpe.

i County Rame - By Cade
{ Yame of waterway 8t ocution of he sctivity,

NG Fonn £346. 1 OCT 77 Tilltian of 1 Apr 74 in cbaniote.
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LOUISVILLE DISTR.IT

DEPARTMENT OF THE ARMY
CCGRPS OF ENGINEERS

P C EOX 2D

LOUSVILLE ®KENTUCKY 40201

PUBLIC WOTICE

TO WHOM IT MAY CONCERN:

29 December 1980

This notice announces an application submitted for a Department of the Arny
(DA) perait subject to Section 10 of the Rivers and Harbors Act of 1899 and
Section 404 of the Clean Water Act (CHA).

APPLICANT: The Indfanapolis Power & Light Company

P.0. Box 15958
Indianapolis, IN 46206

This proposal was originally
aunocunced in Public Notice Ro. 78-IK~-121, datad 11 July 1578.

A public hearing
- on this proposal was held on 10 Auguet 1978.

LOCATION: Ohio River, rvight bank, 516.0 miles below Pittsburgh, Peonsylvania,

near Patriot, Switrerland County, Indian=.

PURPOSE : To conmstruct and maintain facilities in connection with a proposed

coal fueled electric generating plant.

The facilities within the

Corps permitting jurisdiction would consist of the following: dce
protection dolphins, mooring dolphing, a water intake ptructure, an
squipment unloading slip, a storm drain cutfall, a discharge
blovdown structure, and material unloading support cells.

DESCRIPTION OF WORK:

the operation. The breskdown by structure is listed below.

The applicant has estimsted 130,000 cubic yards of
excavation and dredging and 145,000 cubic yards of £ill would be required for

Only the

quantities below elevation 456.8, the permit jurisdiction limits at this

locstion, are listed.

Ice Protection
Dolphins (7)

Intake Structure &
Piping

Equipaent Tnloading
$lip

Mooring Dolphins (12)

Stora Drain Outfall

Discharge Structure

Excavated
(Cu. Tds.)

600
42,000

200
300

Dradged
{Cu. ¥ds.)

28,800
7,900

14,100
$,960
200
2,200

Backfill - Riprap
(Cu. Yds.) (Cu. Yds.)

42,700 —

7,000 - 900

1,000 200

9,920 —

100 200

1,200 800
USE 08 DISCLOSURE CF REPONY DATR
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ORLOP-TP 29 Decesmbder 1980
Public Reotice 78-IN-121A

Barge Unloader Support
. Cell (4) -— 4,710 9,900 —
Levae Fill (below OHW) — — 9,600 13,400
Mooring Cells (32) — 18,000 30,600 2,600
Equipment Support
Cells (5) — 4,700 10,900 3,900

TOTALS 43,100 86,570 122,920 22,000

All suitable excavated and dredged materials would be used as eabaskment
construction above elevation 456.8. All unsuitable materials would be placed
in a contained ares as shown on the attached eheet 6 of 10 and covered with
topscil. The maximum riverward projection of any facility iato the rTiver would

be 370 feet fror shore st normal pool. The breakdown by structure is listed
below.

Zlevation
Projection from Difference
facre at Rormal Pool froma Normal Pool
435.0' MSL
in Yeet in Teet

Ice Protection Dolphins 370 © +10.0
Intake Structure & Piping 220 -29.0
Equipment Unloading Slip 20 +5.3
Fleeting Area 340 MAX +29.8
Stora Drain Outfall 21 +3.0
Discharge Structure 90 -20.0
Limestone Unloading Area 150 +55.0
Cosl Unloading Area 170 +55.0

The proposal would require 23 various sized cells as described below. All the
cells would be filled with clean gramular £11] and capped with comcrete. The
ice protection dolphins would be seven 40-foot diameter steel shestpile cells
ou 60-foot centers. The intak: structure would comsist of four 24-inch pipes
sach with a 6-foot long, 48-inch dismeter perforated inlet pipe as shown on the
attached sheet 4 of 10. The equipment unloading slip would be comstructed dy
using steel sheetpiling to erect vertical walls. The two fleeting aress would
congist of twenty-twe 21~ to 26~foot dismeter steel sheetpile cells with
centerlines between 40 feet and 60 feet from shore. The maximum ausber of
barges moored or docked at any oue time would be 61. The stora drain outfall
would be & 6~foot pipe. The outfall would open oo a 40-foot area which would
be protected from srosion by Tiprap as shown on the attached sheet 7 of 10. The
discharge outfall would De a 24—inch pipe, bDackfilled with sand and gravel.

USE OR D.SCLISURE OF RTPORT BaIR
2 TS SUBJCT 13 TWE RESIMCTION 6% THE
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ORLOP-FP 29 Decexder 1980
Pudlic Rofice Ko. 78-IK-121A

The beckfill would be protected from erosion dy riprap as shown on the attached
sheet 8 of 10. The material unloading area would be used primarily to unload
‘coil. The unloading area would consist of two 40-foot diameter c¢ells on the
4nboard side and two 26-foot diameter cells on the outboard side as shown on
the attached sheet 9 of 1C. The conveyor systems in the unloading sres would
be covered.

A DA permit, if issued, would be conditioned such that the Federal mooring
buoys located at the proposed eapty barge fleeting area would be relocated
prior to the comeuncement of any work in the river which eould interfere with
thelr use. The relocation would bde coordinated with the Louisville District,
Corps of Engineers. £11 mavigation interests on the District navigstion
matling list will be informed of any impending changes concerning these buoys.

The DA permit, if issued, would include a 10-~year maintepance dredging
provision to maintain the unloading and fleeting areas. Maintenance dredging
would Tequire advance notice which would state where the material would be

‘placed.

A DA permit cannot be issued if any legally required Federal, State or local
authorization or certification is denied. A DA perait, if otherwvise warranted,
will pot bDe issued until g Water Quality Certification or waiver is on fiie at
this office. Certification is the responsibility of the Indians Stresm
Pollution Control Board.

The proposed work could have a significant impact on the hman envirooaeat.
Therefore, an Environmental Impact Statement (EIS) has been prepared as
reguired by the National Eavirommental Policy Act. The fioal EIS was sent to
the U.S. Environmental Protection Agency on 8 December 1980, and notification
of this £iling was racorded in the Pederal Register on 19 December 1980.

Copies of the f£inal EIS and the permit application have been placed on file and
are availadle for public review.

Copies of this notice are pent to the appropriate Federal and State Fish and
Wildlife Services. Their vievws and comments are solicitated in accordence with
the Pish and Wildlife Coordination Act of 1956. However, there are mo known
facts that indicate the proposed work would destroy o~ endanger cay kmown
critical haditat of a threatened or endangered species as identifled under the
Endangered Species Act of 1973. Therefore, unless warracted by later develop-
ments; no formal consultation specific to Section 7 of that Act will be initi~
ated with the U.S. Pish and Wildlife Service.

The National Register of Historic Places has been consulted and it as beea
deternined that the “Merit-Tandy Farastead™ is within the project boundary and

USE OR DizCLOSURE F REPORT DATA
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ORLOP-PP 29 Decemder 1980
Public Notice No. 78-IR-121A

is currently listed on the Register. This property is discussed in the EIS.
. The applicant is pursuing mitigative measures with the advisory Couwmeil on
Ristoric Preservation. Any residual impacts on the property will be evaluated
and considired in making the final decision. With respect to other sites not
currently listed on the Rsgieter, if we are made awvare, as a Tesult of comments
received in response to this notice or by other means, of apecific archaeolo~
gical, scientific, prehistoric, or historical sites or structures which might
be affected by the proposed work, the District Engineer will fmmediately motify
the Secretary of thc Interior so that me may accomplish necessary investigs-
tions prusuant to Section 4 of Public Law $3-291.

The decision whether to issue & permit will be based on an evaluation of the
probable impact of the proposed activity en the pudlic fnterest. Thar decision
will reflect the mational concern for both protection and rtilization of impor~
tant resources. The benefits which reasonably may be expected to accrue from
the proposal must be balanced against its reasonadbly foreseesble detriments.
All factors which msy be relevant to the proposal will be considered; among
those are conservation, ecounoaics, sesthetics, general environmental concerns,
historic wvalues, fish snd wildlife wvalues, flood dsmage prevention, land use,
mavigation, recreation, water supply, water quality, energy seeds, safety, food
production, and in general, the needs and welfare of the people. 1n addition,
the evaluation of the impact of the activity on the public interest will in-
clude application of the guidelines promulgated by the Adajnistrator, Baviron-

mentsl Protection Agency, under authority of Section 404(D) of the FUPCA (40
CIR Part 230).

¥o pernit will be granted unless its issuance {8 found to be in the pudlic
interesc. Written statements received in this office on or before 28 January 1961
wlll become s part of the official record, as such will be avail-
able for public examination, a3d will be considered in the determination. Any
objections which are received duriang this period may be forwarded to the appli-
cant for possible resolution before the determimation 1s made vhether to issue

or deny the requested DA permit.
cv) évﬁ

» Operations Divisice

POR THE DISTRICT EWCINEER:
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NOTE: ALL ELEVATIONS BASED ON
OHIO RIVER DATUM

TO CONVERT OMI0 RIVER DATUM
TO THE USC & GS DATUM OF
W22, SUOTRALT OB FEET

Troced from USGS Rising Sun Quedrongle
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LOCATION MAP

SITE PLAN

PROPOSED PATRIOT GENERATING STATION
ATMILE 516 ON OHID RIVER
REAR PATRIOT, SWITZERLAND COUNTY,INDIANA
Application by
INDIANAPOLIS POWER & LIGHT COMPANY

REV. MAY 1380
SFEET Y OF 10 MAR. 1978




NOTES:
ALL ELEVATIONS BASED ON
OMI0 MVER DATUM
FEDERAL MOORING BUOYS
TO BE RELOCATED

SPOIL AREA (630'127S")

AREA 3 PLAN

PROPOSED PATRIOT GENERATING STATION

AT MILE S8 ON OMIO RIVER
NEAR PATRIOT, SWITZERLAND COUNTY, INDIANA

Application by
INDIANAPOLIS POWER & LIGHT COMPANY

REV. MAY. 1980

SHEET 2 OF 10 MAR. WTS
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PROPOSED PATRIOT GENERATING STATION
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¥ Application by .
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REV MAY 1960
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EQUIPMENT UNLOADING SLIP

AND BARGE FLEETING AREA
PROPOSED PATRIOT GENERATING STATION

AT MILE S16 ON OMID RIVER
NEAR PATRIOT ,SWITZEALAND COUNTY , INDIANA

Application by
INDIANAPOLIS POWER E LIGHT COMPANY

REV. MaY 980
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PROPOSED PATRIOT GENERATING STATION
AT MILE 816 ON ONIO RIVER
NEAR PATRIOT, SWITZERLAND COUNTY, INOIANA

Application by
INDIANAPOLIS POWER € LIGHY COMPANY
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PROPOSED PATRIOT GENERATING STATION
AT MILE 816 ON OHIO RIVER
NEAR PATRIOT, SWITZERLAND COUNTY, INDIANA
Application by
INDIANAPOLIS POWER & LIiGHT COMPANY
REV. MAY. 1980
SHEET 7 OF 10 MAR. 1978
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COAL BARGE UNLOADING FACILITY

PROPOSED PATRIOT GENERATING STATION
AT MILE Si6 ON OMIO RIVER
MEAR PATRIOT, SWITZERLAND COUNTY, MODIANA
Applicotion by
INDIANAPOLIS POWER E LIGHT COMPANY

REV. NOV. 1980
SHEET 9 OF 10 MAR. 1978
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ORL.PD-R,

DEPARTMENT OF THE ARMY
LOUISVILLE DISTRKT CORPS OF ENGINEERS
P. ©. BOX 80
LOUISVILLE XENTUCKY 40201

20 Mareh 1981

PUBLIC MOTICE

T0 WHOM IT MAY CONCTRN:

This notice anncunces an application submitted for a Department of the Army
(DA) permit subject to Section 10 of the Rivers and Harbors Act of 1899 a.nd
Section 404 of the Clean Baur Act (CHA).

* APPLICANT: Soutbcra Indiana Gas & Klectric Company
20~-24 Northwest Pourth StTest T .
Evansville, Indiana 47741 ) .

LOCATION: Obioc River, right bank, Mile 817, mear West Franklin,
Posey County, Indians

PUREOSE: To construct a water intaske and barge unloading facility in
connection with the expansion of the A. B. Brown Electric
. : Cenerating Station. This expansion iacludes Units 2 & 3.

LEAD AGENCY: The Corps has assuned respoosibility as lead !edenl agency
since the Corps is the only Federal agency vith an environmental
revieu responsibility for this project under the National
Rovironnental Policy Act. As lead agency, the Corps is
zesponsible for making the decision as to whether the counstruc-
tion of the expanded facility is in the overall public interest.
Pursuant to that Tesponsibility, a draf: Environmental Impact
Statement (EIS) has Deen prepared ss requirsd by the Naticnal
Environmental Policy Act. The draft KIS was forwarded to the
U.S. Invironnental Protection Agency for placing official noti-_
fication in the Federal Tegister. Copies of the draft EIS have
slao been sent to the following lidraries:

Benderson Coamnity (:oncge = Henderson, Keatucky
Bepderson Public Library — Henderson, Kentucky
Owensboro~Daviess County Public Iibrary - Owensboro, !ntncky
Newv Earmony Public Librgry = Nev Harmony, Iandiana
Mount Vernon Public iLibrary = Mount Vernon, Indiana
Evansville Public Library - Rvansville, Indisns.
Evangville Willard Public Library = Evansville, Indisna

- University of Evansville-Main Library - Bvansville, Indianma
Indiana State University-Evansville-Main ‘u.bl:a:y -

Rvansvillie, Indisns

: Copies of the Draft KIS ny'bc obtained by writing to above
addreess, ATIN: ORLFD-R.

USE OR D15CLOSURE OF REPRAT DATA
. . - 1S SUBJECT T0 THE RESTRIZTION 0N THE

NOTICE PACE AT THE FRONT OF THIS REPORT
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80-IN-149 —

DESCRIPTIOE OF WORK: The rivervard work consists of installing & water intake
structure, six mocring dolphins and an unloading cell to support a clamshell

bucket. Attendant festures to be constructed above Ordivary Bigh Hater would .
ioclude & punp house, access haul roads, and a target hopper.

The water intake would cousist of two 36-inch pipes Jacked into place and
supported by steel piles, 60-inch dismeter intake screens would be attached to
the ends. The intakes would have a 28,000 gallon per minute withdrawal
capacity. The average intake velocity is 1/2 foot per second. The intake
would be 17 feet below normal pool. .

The mooring dolphins would be 20 feet diameter cells backfilled with elean
gravel and capped with concrste. Two fleets of nine barges sach (maximum 3
wide) would be positiocned on either side of the ealoading cell. The unloading
cell would be 40-foot in diameter and would have a crane with clamshell bucket
®ermanently affized to the top of the cell. The utiloading cell snd

dolphins would require the placesent of 22,000 cubdbic yards of crushed stones as
base material. The installation would require 22,000 cubic yzrds of excavation
which would be used as core fill material in the access roads. ‘

The unloading system would bave a capacity of 4,000 tons per day. The clam
shell which would have a 10 cubic yard bucket, would rewove material from the
barge to the target hopper located on shore. Trucks would convey material from
the target hopper to the plant site. The facility would de used to unloed
coal, lime, sods ash, and other bulk ~ommodities necaessary for the constructiom
and operation of the plant. Outlosdicg from shore to barge is mot anticipsted.

A DA permit camnot be issued if any legally required Federal, State or loeal
authorization or certification is denied. A DA permit, if othervise wearranted,
will not be issued until & Hater Quality Cartification or waiver is ou file at

this office. Certification is the Tesponsidility of Indisna Stream Pollution
Contrel Board. :

Copies of this notice are sent to the appropriate Federal and State Pish and
Wildlife Services. Their views and comments are solicited in sccordance with
the Fish and Wildlife Coordinmation Act (amended 1958) snd the Endangered
Species Act of 1973, as amended by the Endangered Species Amendment Act of
1978. TBowever, there are no known facts that indicate the proposed work would
destroy or endanger any known eritical habditat of a threatesed or sndangered
species listed or proposed. Therefore, wnless warraated by later developments,
R0 formal consultation specific to Section T of the 1973 Act, ss samended, will
be initiated with the U.S. Fish and Wildlife Service.

Any person may request, in writing, withia the comment period specified in this
totice, that a public hearing be held to cousider this application. A request
for & public hearing sust state the specific interest which might be dasaged by
issuance of the DA permit.

2 . USE % CCCLISURS OF REPORT Bata
I3 SURIMCT 1 THE RESTAICTION € Tig
SETCE PACE AT Yt FASET G Ties Rrvent




ORLOP-¥P : : 20 March 1981
80-IN-149 )

The Wational Register of Historic Places has been consulted and it has been
dateruined that there are no properties currently listed on the Register which
would be directly affected by the work. If we are made =vare, as a rssult of
comments received in reapcnse to this notice or by other means, of specific
archasoclogical, scientific, prehistorical, or historical sites or structures
which night be affected by the propored work, the District Enginear will
{mnediately notify the Secretary of the Interior so that he may accomplish the
necessary surveys, investigations and recovery activities pursuant to Section 4
of Public lawv 93-291. _ .

The decision whether to issue a permit will be based on an evaluation of the
probable impast of the proposed activity on the pudlic interest. Thst decision

. will zeflect the nationsl concern for both protection and utilization of

iwportant resources. The benefits which reascnadly may be expscted to accrue
from the activity must be balanced against {ts reasonabdly foreseeable detri-
ments. All factors which asy be relevant to the proposal will de considered;
among those are counservation, econouic i{mpact, aesthetic values, general
snvircmaental concerns, historic values, fish and wildlife values, flood damage
prevention, land use, navigation, recreation, water supply, water quality,
energy nseds, safety, food production, and in general, the needs and welfare of
the people. In addition, the evaluation of the impact of the activity on the
public interest will include application of the guidelines (40 CFR Part 230)
promulgated by the Adninistrator, Enviromaental Protection Agency, under
authority of Section 404(b) of the CHA.

No perait will be granted unless its issuance is found to de in the public
interest. Written statements received in this office on or before 20 April 1981
will become a part of the official record and will de considered in the
deternination. Any objsctions which are receivad during this period may be
forvarded to the applicant for possidle resclution before the determination is
made whether to issue or deay the requested DA permit. All information
pertaining to this application is available for public sxamination. Address

8ll comments or inguiries to the above address, ATTN: ORLOP-FP, or call

¥Mr. D. Bavkins (502) S$82-5607. .

FOR THE DISTRICT ENGINEER:

KENNETH MATHEWS
Chief, Operations Division

USE OB DizcLosuRe of REPORT DATA
35 SUBICY 10 Iz RESTRIZTION O TRE
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NOTES
1 CAPACITY K000 G.FM.@LESS THAN O.D5 FT/SEC . AYERAGE
THROLGH SLOT VELOCITY, 28,000 G.AM. FOR EMERGENCY
CONDITIONS DURING SHUTDOWN OF SECOND LATERAL
2 62.5% SCREEN OPEN AREA
B, HYPROSTATC COLLAPSE STEMATH IN EXCESS OF IOFT OF WATER
4. MATERIAL AlS! GRADE BC4 STAINLESS 51:7&:.
5. JOHNSON INTAKE ScReEN Ne.125 (0.125 | SLoT
5. PIPE AND SCREENS TO BE SUPPORTED BY DEIVEN PILES,
DEPENDING UWPON GEOLOGICAL EXPLORATION

PIVER INTAKE PETAILS
PEOPOSED RIVER FACILITIES
FOR A.B, BROWN STATION
P —— APPLICATION 8Y SOUTHERN
et o RSN 63 THE INDIANA GAS AND ELECTRIC CO.
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TRI-STATE SYNFUELS COMPANY

indirect Coal Liquefaction Plent

Western Kentucky

APPENDIX E

Ranney Water System - Preliminary
Design Criteria and Budget Cost Estimates

FLUOR ENGINEERS AND CONSTRUCTORS, INC.

Contract 835804
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K RECEIVED
"MAY 1 7 1882
THE RANNEY COMPANY . o rracts DEer,

DIVISION orLa:ylle-u:w YORK COMPANY. INC.

v

2 NORTH STATE STREET P 0. Box 72 - WESTERVILLE. OrIO 42081+ {614) 882-3104

May 12, 1982

Fluor Engineers and Constructors, Inc.
Advanced Technology Division

Post Office Box C11944 13 STt 10 HE RSP O e
Santa Ana, California 82711 WOTICE PASE &Y THE mmumts:mu

Attention: Mr. W. Jack Buckamier
Senior Contracts Engineer

REFERENCE: PRELIMINARY REPORT
DETAILED PUMP TESTING
FLUOR CONTRACT NO. 835504-0-K004

Gentlemen:

The test pumping procedures at Site 6 have been completed and some preliminary
_observations presented herein. The survey area tested indicated a very good
potential for ground water development and Site 6, in particular, indicated a
higher yield under test conditions than most sites along the Ohio River.

In order to develop the preliminary design for a Collector well system in the
study area to produce long term reliable yields of 12,000 or 18,000 gallons
per minute (gpm), the yield determinations were based on anticipated minimum
conditions of low river stage, water temperature and took into account the
effect that well interference would have in the system. Utilizing minimum
condition values is critical to ensure that the minimum yield requirements can
be satisfied at all times. '

Under test conditions, the yield from a Collector well at Site 6 would approx-
imate 6,000 gpm. However, under minimum conditions, this yield would be reduced
somewhat. The anticipated yields from Collector wells located at the other
sites can only be approximated at this time, and are estimated to be slightly
less than 6,000 gpm. These yields will be more closely determined following
test pumping at each site as comstruction plans progress.

Based upon these determinations, it appears that a yield of 12,000 gpm can be
developed from a system of three Ranney Collector wells. Correspondingly, it
appears that a yield of 18,000 gpm can be obtained from a series of five Collec-
tor wells. As further testing at the individual sites is accomplished, there
exists a possibility that each of these systems can be reduced by one Collector

RANNEY COLLECTORS INTAKE PUMP STATIONS HYDROLOGIC EVALUATION
POIC=a&80S SYSTERMS LLRGE BIaMETER ~AISSQONS
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Fluor Engineers and Constructors, Inc.
Mr. W. Jack Buckamier 2- May 12, 1982 '

well, as results dictate. For the purpose of system cost comparison, three
and five Collector wells should be used and prospective sites (in order of
preference) would be: Sites 6, 2, 5, 1 and 4.

The estimated cost to design and construct a system to produce 18,056 gpm con-
sisting of five Ranney Collector wells is about $6,200,000.00, and for a system
to produce 12,000 gpm from three Ranney Collector wells, is about $3,720,000.00.

Detailed test pumping at prospective Collector sites is estimated to cost
$65,000.00 per site.

In our previous correspondence of December 18, 1981, we outlined the preliminary
design for an intake to produce 18,056 gpm. From present indications, there
appears to be sufficient river water depth in the vicinity of Site 3 to retain
that site as the tentative Intake location. The estimated cost to design and

construct a Ranney Surface Water Intake to produce up to 18,500 gpm is about
$2,200,000.00.

Please find attached copies of the water quality analyses from the samples col-
lected during the recent test pumping procedures. More detailed comments per-
taining to these analyses and the anticipated water quality from a Collector
well system will be provided in the final report. It is anticipated, from past
experiences, that the water produced from a Collector well system can be of a

more consistent temperature and quality, potentially resulting in a more simpli-
fied water treatment design.

Should you have any questions in this regard, please do not hesitate to contact
us. We hope that the information supplied is sufficient for your project plan-

ning at this point. More detailed determinations will be included in the final
report.

Thank you for this opportunity to be of service.

Very truly yours,

THE RANNEY COMPANY

16,056 : 4,200,000 + r(éf,rﬁf) < 2 528000

HCH/b1w

Enclosures §
12,pm . 3,720,000 t+ 2(scor0) = 3,9i5,002

To7AL PROTECT CosT = [.1 TImES eansTRUZTAY €oCT
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AQUA ASSOCIATES INC.
Z% Aralyucal Chermsiy anc Bacternlogy
4 1275 Bloomfield Avenue
Building 1
P.O. Box 1251

Fairfield. N.J. 07006
{201) 227-0422

—

The Ranney Co.
P.O. Box 72

Westerville, 43081

Ohio

L:ttn: Eenry Hunt

PH 7.1 Units
Color 0 Units
Turbidicy 10 Onits
Conductivity 642 Micromhos/

Total Dissolved Solids 513.6 mg/l

Total Alkalinity, 324 mg/l

CacCon .

Carbonate Alkalinity’ 0 mg/1
CaCo4 .

Bicarbonate Alkalinity 324 ng/l
CaCo3

Hydroxide Alkalinity ] =g/l
CaCoj3

Chloride, as Cl & mg/l

Sulfate, as SO, 54 ng/l

Fluoride as F 0.22 ng/l

Phosphate, as PO, 0.21 ng/1l

N.J. DEP. CERTIFIED LABORATORY #07066

ANALYSIS REPORT:

Date _5/5/B2

Laboratory No. B1592W

Date Sampled _4/27/82
Location Tri State Synfuels

Henderson,

Kentucky

Source
74 hours puumping

Pumping well after

Total Hardness, 360 mg/l
CaC03
Caleium Hardness 244 ng/l
CaCO 3
Magnesium Hardness 116 mg/1l
CaCO4
Iron, as Fe 0.56 mg/l
Manganese, as Mn €0.01 mg/l
Copper, as Cu 0.16 mg/l
Silica, as 8Si0s 1l.3 mg/l
Nitrate, as N 0.9 mng/l
Saturation Index 30.12
LSE OR DISCLOSURE ©F REPCRT DATA
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AQUA ASSOCIATES INC.
Anylywcs! Chemsiy ang Bacteroiogy

1275 Bloomfield Avenue
Building 1
P.O. Box 1251
Fairfield. N.J. 07006
(201) 227-0422

The Rannsy Co.
P.0. Box 72

Westerville, Ohio 43081
l_attn: Henxry Hunt _J

PH 7.3  pnits

Color o Dnits

Turbidity 11 Units

Conductivity 640 Mjicromhos/

cm.

Total Dissolved Solids 512 mng/1

Total Alkalinity, 164 mg/1

cacos .

Carbonate Alkalinity =~ O s 5/1
cacCco )

Bicarbonate Alkalinity 164 rng/1
CacCoOj;

Hydroxide Alkalinity 0 mg/l
Cacoj,

Chloride, as Cl1 12 mg/1

Sulfate, as 50, 44 ag/l

Fluosride as F 0.15 mg/1

Phosphate, as PO, 0.26 mg/1

N.J. DEP. CERTIFIED LABORATORY #07086

ANALYSIS REPORT:
Date 5/6/82
Laboratory No.
Date Sampled
Location __Tri State Synfuels

Henderson, Kentucky

81611w
4/24/82

Source _Pumping Well @ 1 Hour

Total Hardness, 298 =g/l
ClCO:

Calcium Hardness 170 ng/l
CaCD3

Magnesium Hardness 128 mg/l
CaCOj3

Izon, as Fe 1.24 =g/}

Manganese, as Mn <€0.01 mg/1

Copper, as Cu 0.2 m=mg/l

Silica, as SioOo, 8.4 =g/}

Nitrate, as N ' 2.3 mng/l

USE OR 0.ICLISURE C REPCRT BRTA
1S JURIECT 10 THE RCSTRICTION 60 THE
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AQUA ASSOCIATES INC.

/. Anaiytical Chemstry and Bacieroiogy
A 1275 Bloomtield Avenue N.J. DEP. CERTIFIED LABORATORY #0706¢
Building 1 -
P.0. Box 1251
Fairdield, N.J. 07006 ANALYSIS REPORT:
{201) 227-0422
(201) Date __5/6/82
- Laboratory No. B1594A
I— The Ranney Co. | Date Sampled 4/24/82
P.0O. Box 72 i . s
.
Westerville, Ohioc 43081 Location _Tri State Synfuels
Benderson, Kentucky
Attn: Henry Hunt s .
l_ Y _I Source _ORio River @ 1 hour
PE 7.3 Units Total Hardness, 150 mg/l
CaC03
Coloxr 35 Units Calcium Hardness 80 mg/l
caco,
Turbidity 54 Units Magnesium Hardness 70 ng/l
CacCoy
Conductivity 331 Micromhos/ Iron, as Fe 0.12 mg/1
cm.
Manganese, as Mn 0.3 mng/l
Total Dissolved Solids 265 mg/l
Copperx, as Cu 0.1%5 mg/1
Total Alkalinity, 120 mg/1l
Caco3 . Silica, as $ioj 6.3 mg/1
Carbonate Alkalinity . 0 mg/l
CaCo,4 Nitrate, as N 3.4 mg/1
Bicarbonate Alkalinity 120 mg/l '
Cacoy
Hydroxide Alkalinity 0 mg /L
CacoO3
Chloride, as Cl 22z mg/l
Sulfate, as 50, 65 ng/1
Fluoride as ¥ Q.05 ng/l
Phosphate, as PO4 0.26 mg/l
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THE RANNEY COMPANY

DIVISION orLa‘yﬂe-usw YORX COMPANY, INZ.

2 NORTH STATE STREET- P O. BOX 72 - WESTERVILLE. Or10 4308 - (614) 882-3104
December 18, 1981

Fluor Engineers and Constructbrs. Inc. (ATD) J::::ﬁ::::::::::;

Post Office Box C11944 ‘ ITICE PRGE A1 TuE secuT o Yors mcreny
Santa Ana, California 92711

Attention: Mr. John Shipp

REFERENCE: RANNEY HYDROGEQLOGICAL SURVEY AT GENEVA, KENTLCKY
FLUOR CONTRACT NO. 835504-~0-K004

Dear Mr. Shipp:

As per your request we have provided some preliminary design criteria and bud-
gev cost estimates for the proposed Collector well system and Surface Water In-
take at the proposed Tri-State Synfuels site near Geneva, Kentucky. We have
also enclosed general plan and section view sketches of typical Collector well
and Intake designs that could be utilized at this site.

The preliminary design criteria that were utilized in developing the budget
costs are based upcn initial field observations made during the test drilling
phase. As further testing (test pumping, aquifer analysis} is conducted at

each prospective site, final design criteria can be determined and more firm
cost estimates prepared. The budget costs for a Collector well system are

based on the preliminary data obtained in the vicinity of Test Well No. 6, where
the first program of test pumping is being conducted. The preliminary design
and budget costs for the Surface Water Intake were prepared based upon location
of the Intake Structure in the vicinity of Test Well No. 3.

SURFACE WATER INTAKE

The Surface Water Intake, located in the vicinity of TW-3, should fundamentally
consist of a concrete caisson located on shore with two intake lines extending
out to fixed screen assemblies, located approximately 200 feet offshore, as
shown in Attachment A. .

The caisson will be 24-feet inside diameter, constructed of reinforced concrete
with a bottom sealing plug, 2 top floor slab and an intermediate, valve control
floor. The approximate elevations of the top floor slab and caisson bottom are
380.0 and 297.0 feet, M.S.L., respectively. The caisson structure will be lo-
cated within 100 feet inland from the Ohio River at normal pool stage.

RANNEY COLLECTORS INTAKE PUMP STATIONS HYDROLOGIC EVALUATION
RECHARGE SYSTEMS LARGE DIAMETER CAISSONS



lqglﬁa;mghgﬁneers and Constructors, Inc.

Mr. John Shipp -2- _ December 18, 1981

The intake 1ines will be 30-inches in diameter and will extend from the caisson
approximately 30D0-feet out to the river screen assemblies. The screens will be
mounted on piling supports at a center-line elevation of about 313.0 feet, M.S.L.

The estimated cost to des1gn and construct a raw water intake, as described above,
to produce 18,056 gpm is about $2,200,000.00.

COLLECTOR HELL SYSTEM

From our preliminary indications, it appears that the desired quantity of water
can be obtained from a system consisting of three Ranney Collector wells. As
further testing is analyzed, it may indicate that this quantity of water can be
developed from two Collector wells or that four Collectors may be required.

A Collector well to produce approximately 6,020 gallons per minute, located in
the vicinity of TW-6, should fundamentally consist of a concrete caisson with
Tateral screens radiating out from near the bottom of the caisson at elevations
to be further determined following testing procedures.

The caisson will be 16-feet inside diameter, constructed of reinforced concrete
with a bottom sealing plug, a top floor slab and an intermediate valve control
floor. The top floor slab will be at approximate elevation 380.0 feet, M.S.L.;
about 4 feet above the reported 100 year flood elevation. The elevations of the
caisson bottom and of the Tateral screens will be determined following testing.
It is estimated that approximately 1,070 lineal feet of 16-inch diameter carbon-
steel lateral screen will be required to produce 6,020 gpm under current design
criteria.

The estimated cost to design and construct a system to produce 18,056 gpm con-
sisting of three Ranney Collector wells s1m11ar in design to that described above
is about $4,800,000.00.

It is anticipated that water produced from a Collector well system will be more
constant in temperature and quality and of a somewhat better quality; reaquiring
less treatment than that produced from a River Intake, which is subject to sea-
sonal fluctuations in temperature and slugs of contaminated water or water of
varying auality.

These budget prices are based upcn the preliminary designs outlined and do not
include pumps, mechanical piping, pump houses, site access roads, temporary
electrical service for construction equipment and any applicable State and Local
Taxes. As further testing procedures are -completed, adjustments to the above de-
signs and cost estimates will be made as warranted.

As we discussed, preliminary findings at the site of TW-6 have indicated that
several additional observation wells beyond the original scope, will be required
to facilitate proper analysis of the site. The installation of these additional
wells have extended our time schedule for the study.

Our current scheduling for completion of the detailed test pumping at the site
of TW-6 is as follows:

a. Installation of observation wells and test pumping procedures to be
completed by January 22, 1982.

b. Test analysis and presentation of rough draft of hydrogeological sur-

USE 08 DiICCLOSURE OF REPORT DATA
I3 SUBJECT 70 THE RESTAICTION &% THE
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Fluor Engineers and Constructors, Inc. ‘ ‘

Mr. John Shipp -3- December 18, 1981

vey report - February 15, 1982.

A copy of » laboratory analysis of a water sample obtained at the site of TW-6
will be forwarded to you as received by our office. More representative water
samples will be obtained and analyzed during the test pumping prccedures and

will be included in the rough draft report. This information should be available
within the next week.

Should you have any questions regarding this information. please let us know. We
regret having to extend the time of completion for the test pumping procedures,
however, we feel that the additional work will be necessary for proper evaluation.

Please let us know if there is any further information you may require ahead of
this schedule.

Thank you for your patience in this matter.

Very truly yours,

THE RANNEY COMPANY

)éZ«yCﬁL—«f

Henry C. Hunt

HCH/blw
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THE RANNEY COMPANY
wWestervillie Ohio

Page One of Two

WELL LOG
Client: FLUOR CORPORATION 3J0B WO RLM-5493
Location: GENEVA, KENTUCKY Well No.SITE 6 - 12" P.M.
Date December 4, 1981
Well Dia. 12" Total Depth 120 ft. pPrill Method Cable-Tool
Screen: From 87.5' To 117.5° Casing Steel From +3.0 To 87.5

Elevation: Top of Casing
(Log in feet from ground level)

Static 12 feet X

Ground_Approx. 320.0 feet, M.S.L.

From Ground

FROM ___TO MATERTAL REMARKS
0 23.0 |Brown CLAY.
23.0 | 38.0 |Medium-firm gray CLAY (plastic).
38.0 | 48.0 |Fine-coarse gray SAND, 25% fine GRAVEL - 3/8 inch
maximum diameter. Heavy gray Silt.
48.0 | 58.0 |Fine-medium gray SAND, scattered fine GRAVEL. Heavy gray Silt.
58.0 | 62.0 |Fine-medium gray SAND. 10% birdseye and fine
GRAVEL, 3/8"maximum diameter. Medium gray Silt.
62.0 | 66.0 | Fine-coarse-brownish gray SAND, 25% fine-medium
GRAVEL, 1/2" maximum diameter. Medium gray Silt.
66.0 | 80.0 | Fine-coarse brownish gray SAND, 40% fine-medium
GRAVEL, 3/4" maximum diameter. Light-medium gray Silt.
80.0 | 87.0| Fine-coarse brownish gray SAND, 50% fine-coarse
GRAVEL, 5% 2" diameter GRAVEL, 5" COBBLE at 80 feet. '| Light-medium gray Silt.
87.0 §8.5 Fine-coarse greenish-gray SAND, 25% fine~-medium
GRAVEL, cemented clayballs 2 - 4" diameter.
Bailed tight. Medium gray Silt.
88.5| 91.0| Fine-coarse brownish gray SAND, 15% fine-medium
GRAVEL. Light Silt.
91.0} 105.0 | Fine-coarse brownish gray SAND, 30% fine-medium

GRAVEL. 1" diameter

Light gray Silt.

USE OR DuSCLASURE CF REPZAT CATA
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T.iw RANNEY COMPANY
Westerville Ohio

Page Two of Two

WELL LOG
Client: FLUOR CORPORATION JoB No. RLM-5493
Location: GENEVA, KENTUCKY Well No.SITE 6 - 12" P.M.
pate December 4, 1981
Well Dia. Total Depth Drill Method
Sczeen: From To Casing From To
Elevation: Top of Casing Ground
(Log in feet from ground level) ' Static From
FROM TO MATERTAL REMARKS

105.6 | 106.0 | Fine-coarse brownish gray SAND, 50% fine-coarse

GRAVEL 2 - 3" diameter with small cobbles. Light gray Silt.
106.0 | 108.5| Stiff gray CLAY and GRAVEL mixed. Drilled out.
108.5 | 114.0 | Fine-coarse whitish 1ight-gray SAND, 30% fine-medium

GRAVEL. Heavy gray Silt.
114.0 | 118.0 | Fine-coarse brownish-gray SAND, 40% fine-medium

GRAVEL. Medium gray Silt.
118.0 | 119.0| Coal - (Drilled open hole). Black Water
119.0 | 120.0| Firm gray CLAY - hole stopped.
I
L.
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THE RANNEY COMPANY
Westerville Ohio

"WELL LOG
Client, FLUOR CORPORATION - GENEVA, KENTUCKY JOB NO. RLM-5493
Location: 75 ft. upstream from PMW 12 §n Well No. Site 6, P-1
Date HNovember 18, 1981

Well Dia. 6" Total Depth 112 ft. Drill Method Cable Tool
Screen: PVC From 107.0 To_112.0 Casing Steel From 0 To 108.0
Elevation: Top of Casing 3 Tt. above ground Ground Approx. 320.0 feet, M.S.L.
(Log in feet from ground level) i static 11.83 feet  gpon Ground

FROM T0 MATERTAL REMARKS

A 22.0] Firm brown clay

22.0 38.0 | Plastic medium grey clay

38.0 48.0| Fine - medium grey sand edium-heavy silt

30% Tine-medium gravel (Si1t % not accurate (due to jsoft clay in pipe)

43.0 62.0| Fine - medium grey sand - trace of gravel, medium grey silt

62.0 68.0| Fine ~ coarse grey sand, 25% fine

Medium gravel 1/2" dia. Medium grey silt

68.0 80.0| Fine - coarse grey sand, 40% fine

Medium gravel 1" dia. Medium grey silt

80.0 95.0{ Fine -~ coarse grey sand, 40% fine

Coarse gravel, scattered 3" dia. rock Light grey silt
95.0 | 100.0! Fine - coarse light greenish-grey sand Very light silt

30% Tine-medium gravel to 1" dia., scattered 3" dia. rock

100.0] 104.0f Fine - coarse 1ight grey sand

10% Tine gravel 3/8" dia. Light silt

104.0{ 107.5| Fine - coarse grey sand, 50% fine

Coarse gravel 2 1/2" dia.

107.5] 108.5] Rock - Pipe stopped - Drilled 1 ft. out of pipe

108.5] 112.0] Fine - medium grey sand, 10% fine gravel, Light siit

Hole stopped.

*Extra samples taken each 5 ft. from 80'-110" for sieve analysis
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THE RANNEY COMPANY 4

DIVISION crb_p!-u:w YORK COMPANY, INC.

2 NORTH STATE STREET- P. O.Box 7z - WESTERVILLE, OriO 4308!t. (E19) 882-3104

November 3, 1981

Fluor Engineers and Comstructors, Inc.

Advanced Technology Division uv::-:':::numun
Post Office Box C11944 " FLETRICTION 00 THE
Santa Ana, California 92711 JIIICH PAGE AT THC FRORT OF TS SCTORT

Attention: Mr. W. Jack Buckamier
Sr. Contracts Engineer

RE: PRELIMINARY REPORT
HYDROGEOLOGICAL SURVEY
FLUOR CONTRACT NO. 835504-0-K003

Gentlemen:

Please find enclosed general location plans and data pertaining to the prelimi-
nary phases of the geophysical evaluation and exploratory test hole drilling for
the above-referenced contract. The preliminary geophysical evaluation phase has
been completed, and at this time, four of the six test/sampling holes have been
compieted. The test study area extends approximately 25,000 feet downstream
along the Ohio River bank (to approximate river mile 811.5) from the upstream
property line of the Henderson County Riverport Authority.

The geophysical evaluation consisted of a field survey conducted by a Ranney geo-
physical crew along the banks of the Ohio River near Geneva, Kentucky, as shown

in Figure 1. At each of the resistivity stations, subsurface information was ob-
tained by the surface electrical resistivity method. Electrical resistivity
soundings were made to depths up to 200 feet at 29 stations shown on Figure 1,

and denoted alphabetically (A-Z) and numerically (1-3) for future reference. Pro-
spective sites for the location of the exploratory test holes were selected on

the hasis of the results of these electrical resistivity soundings. Detailed

prot« Zures and results of this evaluation are included in Appendix A of this report.

The exploratory test/sampling holes are currently being installed at locations
selected during the geophysical evaluation. At the time of this writing, four of
the six exploratory test holes have been completed and are located as shown on
Figure 2. The fifth test hole is currently being drilled and it is anticipated
that the sixth test hole will be completed by November 6th. The depths of these
test wells, denoted as TW-1 through 4, are 131, 126, 102 and 115 feet, respectively,
and_confirm the presence of relative‘l* clean sand and gravel deposits. Detailed
well Jog descriptions of each test hole are included in Appendix B of this report.

RANNEY COLLECTORS INTAKE PUMP STATIONS HYDROLOGIC EVALUATION
RECHARGE SYSTEMS LARGE DIAMETER CAISSONS
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Fluor Engineers and Constructors, Inc.
Mr. W. Jack Buckamier -2~ November 3, 1981

Results of the geophysical evaluation and initial exploratcry test holes have
indicated that Ranney Collector wells are indeed a feasible approach in providing
a water supply for the proposed synfuels facility at Geneva. Determinations of
anticipated yields that can be obtained from the study area and the number of
Ranney Collectors that will be required to produce the necessary quantity of
water cannot be made until sufficient test pumping has been accomplished. As
previously discussed, test pumping procedures will be required at each Ranney
Co]l:c;or well site to determine the anticipated yield and to develop design
criteria.

Data obtained during the geophysical evaluation indicated that the subsurface
materials in the study area along the downstream section, river mile 810 to 811.5,
were more favorable for the development of a ground water supply than those mate-
rials upstream to the Riverport; i.e. to the north and east of Geneva. Geologic
data obtained during the installation of TW-1 and TW-2 supported these determi-
nations, and on this basis it was decided to concentrate our immediate efforts

and exploration in the downstream portion of the study area. The upstream portion
of the study area exhibits some potential for ground water development, but limi-
tations on available 1and preclude development of the fuil supply from this area
alone. The upstream area can be further tested if needed.

The results of test drilling have indicated that the downstream portion of the \{Jzoif
study area probably has adequate room to locate the required number of Ranney Coi- ‘
Tector wells, using proper well spacing as well as more promising sands and grave]sl

and saturated thickness of the aquifer.

Based upon the results of the geophysical evaluation and the exploratory test
drilling, there appears to be adequate sand and gravel deposits which are hydrau-
lically connected with the Ohio River to develop the »equired ground water supply. ;
It is recommended that each prospective Ranriey Collector site be test pumped in a'n;ﬁ..c
order to determine anticipated well yield and develop final design criteria. ! 3

L NV

Following the completion of TW-5 and TW-6, the additional geologic information
will be evaluated and final selections of test pumping sites will be made. Any
additional comments will be offered at that time as pertain to the system feasi-
bility and the selection of test pumping sites.

Should you have any questions regarding this report, please do not hesitate to
contact us.

Thank you for this opportunity to be of service.
Respectfully submitted,
THE RANNEY COMPANY

,54.-1:%4—«9‘-

Henry C% Hunt

HCH/blw
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TRI-STATE SYNFUELS COMPANY
Indirect Coa! Liquefaction Plant
Western Kentucky

APPENDIX F

Rough order of magnitude estimate of installed and
operating costs of raw water treatment system versus
ground water treatment system.

FLUOR ENGINEERS AND CUNS | HUCTUNS, ING.

Contract 835504
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" TRI-STATE SYNFUELS COMPANY

FLLUOR ENGINEERS AND CONSTRUCTORS, INC,

Indirect Coa! Liquefaction Plant Contract B35504
Western Kentucky

1)
2)
3)
4}
5)
6)

7

APPENDIX F

Table of Contents

Block flow diagram for water management using intake structure.
Block flow diagram for water management using Ranney Well System.
Calculations for Ranney well water system versus intake structure.
Cost estimate - intake structure requiring 19,000 GPM raw water

Cost estimate ~ Ranney Well System reguiring 19,000 GPM ground water.
Cost estimate - intake structure reguiring 11,000 GPM raw water.

Cost estimate - Ranney Well System requring 11,000 GPM ground watexr.
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- - . YRI-STATE SYNFUELS COMPANY FLUOR E\ .INEERS AND CONSTRUCTORS, INC. .

Indirect Coal Liquefaction Plant Contract 835504
Western Kentucky
( May 19, 1981

STRUCTURAL ENGINEERING STUDY

RANNEY WATER SYSTEM VERSUS INTAKE STRUCTURE

1.0 GENERAL

This study will provide a comparison of a Ranney Water System versus
an alternate surface water intake structure.

2.0 WORK DEFINITION

2.1 The Ranney Water System shall be one of the following:

2.1.1 Radial Collectors: Horizontal screens radiate from a
central caisson collecting water from the surrounding
strata, utilizing either induced infiltration or ground
water storage as the source of supply.

2.1.2 Raw Water Intakes: The onshore pumping station and
caisson is gravity fed through one or more intake lines
which are supplied by one or more intake screens located
in the surface water source.

2.1.3 Infiltration Galleries: Permeable horizontal or inclined
conduits are constructed below the water table in an area
where the permeablility of the natural soil is sufficient
to transmit this quantity of water to the gallery underxr
the existing head conditions.

The optimum Ranney Water System will be selected and an
estimated construction cost provided as part of the Ranney
Hydrogeological Survey, Fluor Inquire NO. k003-0-835504-7JB.

2.2 Alternate surface water intake structures to be evaluated by Fluor
shall be the following:

2.2.1 Onshore pump-house with deep shaft and tunnel under river
to intake structure projecting up thru the river bottom to :
a velocity cap. i

2.2.2 Onshore pump-house with shallow shaft and tunnel through
the side of the river bank, and above the river bottom,
with intake screens.

2.2.2 BAbove water trestle and pump platform with submerged
pumps suspended in the river.

The optimum alternate surface water intake structure will
. be selected and a cost comparison made with the optimum
( Ranney Water System. Final recommendation will be based on
C‘,‘ total cost of the raw water.
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‘- TRI-STATE SYNFUELS COMPAWY
. Indirect Coal Liquefaction Plant

C

Id
FLUOR E\\ {NEERS AND CONSTRUCTORS, INC.
Conrtract 835504

Western Kentucky

STROCTURAL ENGINEERING STUDY (Continued)

3.0

DELIVERABLE TO TRI-STATE

A formal report that contains the following:

3.1 Capital coét estimates.

3.2 Operating cost estimates

3.3 General descriptions of proposed intake structure.

SCHEDULE

It is estimated that the proposed work will be completed as follows:

4.1 Ranney Water System: 3 months after award of contract (NO. k003-
0=-835504~-7JB) .

4.2 Altermate Surface water intake structures: 4 months after auvth-
orization to proceed.
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