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TRI-STATE SYNFUELS COMPANY

1.0

FLUOR ENGINEERS AND CONSTRUCTORS, ING.
Indirect Coal Liquefaction Plant Contract 835504
Western Kentucky

Ranney Water Sjystem Versus Intake Structure

Introduction

The purpose of this study is to evaluate two types of water supply
systems which could be used for the project. QOne type is a surface
(raw) water intake system, and the second type is a Ranney Collector
well (ground) water system. This system could be either radial
collectors or Infiltration Galleries, see Appendix 1. Fluor has
completed a construction cost estimate for a surface (raw) water
intake system. A similar estimate is provided by the Ranney Company
for their systems.

2.0 Summary

3.0

4.0

It is determined that the Ranney collector well (ground) water system

is the most economical system for the project. This conclusion holds

i("or ? required flow rate of either 19,000 or 11,000 galions per minute
apm).

Design Basis

A comparison is made between the two water supply systems and their

respective treatment processes necessary for supplying boiler feed-

water makeup to the steam plant. See Figures A or B for respective

treatment of raw water from an intake structure or ground water from
a Ranney Well. See appendix III for water amalysis reports.

The primary differences between the two treatment processes is in the
clarification and demineralization treatment requirements. Raw water
requires clarification due to a high suspended solids content, ground
water does not require clarification. Raw water requires less demin-
erization treatment than ground water due to higher dissolved solids

content in ground water. For additional information, see appendix II.

Cost Estimate

A cost comparison between a surface (raw) water intake system and a
Ranney collector well {ground) water system is presented in Tables 1
and 2 for two water flowrate requirements. These cost estimates do

not include units common to both treatment processes unless there is

a difference in sizes. Table 3 1ists the units included in each
process treatment and Table 4 summarizies those units that are included.
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5.0 Recommendation

It is determined that the estimated cost of the Ranney collector well
(ground) water system and process treatment is $55.3 MM for a required
flowrate of 19 M gpm; within the limitation defined in the cost estimate
above. Similary the estimated cost of an alternate surface (raw) water
intake system is $69.9 MM. For a required flowrate of 11 M gpm the
respective estimated cost are $35.4 MM and $45.6 M. On the basis of

relative cost Fluor recommends the use of the Ranney collector well
{ground) water system for this project.
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TABLE /[

IATE :_ SURIACE LRAK) WATER WTAKE 5Y'5

_SUOWENTE 2 /3000 GF/M LLOWRATE = 1/000 6#M
UNIT j&wx//mm LABOR  FOWER CHEMKAL TOTAL EQUIPMENT LABOR  FOLIER CHEMICAL TOTAL .
cost,$  cosT. B cosTd  cosT.d B cosT. 4 coST.# cosT.8 cosT, 3 %
SURIACE KpO INTAKE STRUCTURE —_— —_ — — 2,640000 — — _— — 204000
POTABLE K20 CLARIFIER 51340  3Mgoo —_— —_ 2/200 w0 — —
RAW WATER CLARIFIIR 200000 1600000 LOOOO 181820 1518500 10/0300 391,920 (04,900
CLARIFIED NATER R85 7247500 9644300 88600 —_ 1945600 6,50/100 48,400 —
SANG PRLTER w0  tNTo 4200 — 290400 /58900 11,440 —_
PITERBO WATER RESERVOIR 8350,700 4464700 474 760 — 2,0L0400 2,741,700 261960 —_
BACKIWASH SUPERNATANT spo00 100,000 3,520 —_ 150000 100000 8,600 —_
COLLECTION SUMP
8NN TREATMENT — — — 98420 —_ — — 54,070
ro1AL, § 19583140 16096,900 1240,060 75,240 8.931,100 [0GOkiO0 8,520 158,990
TOTAL DIRECT FrELLD CoST(DFCE) 1953200
TOTAL PROJECT COST(RC) 3 1 M(DFC) 27,9%02/46
TOTAL ANNUAL COST (AC) 152/, 820 872510
EVALUATED ANNUAL COST (EAC) * 8,778,016 8065292
5774¢)
TOTAL COST v PL +8AC ¢ INTAKE “8961,294 45¢0540/
NOTE: | BOIER FEEDWATER TREATMENT UMITS HAVE NOT BEGN f"‘”m“:“ TX/-STATE
INCLUDED IN COST SUMMARIES FOR EQUIFMENT, LABOR O “( ey cosT esTimMATE
Pose 88cAUSS Ty WL 82 qunALzNT For ot e | VB FLUOR 2 e o
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BUREACE (WAK) MATER INTAKE SYSTEM AND TNE KANNEY

TASLE 2
EVALUATED COST ESTIMATE: RANNBY (OLLECTOR WBLL (GROUND) WATER 5Y5TEM
FPLOWRATE : 19,000 GFM
wIT CANPMENT  LABOR FOWNER (HEMIAL TOTAL | BQUIMENT (LABOR FOWKE CNO/TKCAL TOTAL
cosT §  cosrd cosTd  cosT 4 4 wsrd  cosrd wsrd osr |
RANNEY WELL STRUCTURE 7830,000 49800
SAND mILTER 1I98800 765300 40000 114820 WESOO  4T900 881920  (o2EO
BILTERED N0 RESSRYOIR 7241500 944900 1714.5€0 LNEC0  4891)00 FIE 160
BFW TREATMENT 187,200 9,080
voTALS, § 8,200200 10899500 682520 274080 5460,%0 705000 894080 /57280
TOTAL OMsCT FIELP COST (DA 18,779 600 12718900
TOTAL PRO/ECT :osr{re)t?g‘# 0498812 24674 b
TOTAL ANNUAL COST (A¢) 4904220 1,051,960
EVALVATED ANNUAL :osr(ad-% 14989224 wobl, 347
TOTAL LOST ¢ PC +8AC + NELL 55,eezasJ 3543901
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TRI-STATE SYNFUELS COMPANY
Indirect Coal Liqusfaction Plant
Wastarn Kentueky

Table 3

Units Lists: Raw Water Intake Versus Ground Water System

Units

Raw watexr potable xzo clarifier
Sand Filter (Fotable)

A.C. Filter (Potable)

Potabdle nzo Storage

Raw Water Clarifier

Sand Filter

Sludge Thickener

Sludge Collection Sumn

Sludge Dewatering

Backwash Supernatant Collection Sump
Clarified 320 Revservior
Filtered BZO Resexvior

A.C. Filter

Demineralizer

Mixed Bed Polishex

BFW Storage Tank

Condensate Mixed Bed Polisher
Treated Condensate Storage Tank
Neutralizing Sump

Steam Generator

*Unit sizes differ between the two systems

FLUOR ENGINEERS AND CONSTRUCTORS, INC.

Contract 835504

Ground Water Raw Water

System Intake
X
X X
X X
X X
X

X X *
X X.
X X
X X
X

X’ X *
X X
X X
X X
X X
X X
X X
X X
X . X
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TRI-STATE SYNFUELS COMPANY

indirect Coal Liquefaction Plant
Western Kentucky

Cost

Table 4
Units Included In Cost Sstimate
estimate for:

Ranney Well

Intake Structure

Raw Water Clarifier

Sand Filter (Diff. sizes)

Back Wash Supernatant Collection Sumr
Clarified Water Reservior

Filtered Water Resexvior

Potable Water Clarifier

BFW Treatment

estimates for units is provided for two flowrates:

19,000 GPM - Raw Water Required
11,000 GPM ~ Raw Water Required

FLUOR ENGINEERS AND CONSTRUCTORS, INC.

Centrect 835504
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TRI-STATE SYNFUELS COMPANY

Indirsct Coal Ligqusfaction Plant
Wastern Kentueky

APPENDIX I

Watexr Supply Systems

FLUOR ENGINEERS AND CONSTRUCTORS, INC. '
Contract 835504
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RANNEY

Radial Collectors

Proven by hundreds of installations around the
world, the Ranney Radlal Collector Is the
ovistanding englnnrlng development ol mod-
orn day ground water acquisition. Horlzontal
screens radiale from the central caisson cot-
lecting water from the surrounding strats, utiliz-
ing elther induced inllitration or ground waler
storage as the source of supply. Yields from
existing Instalistions range from 700 gpm lo
20,000 gpm, depending upon the aquifier char-
acleristics.

A nln?lo unit exceeds the yleld of several
conventional vertical welis. This improves
pumping efficlency and requires less mainte-

nance, pumping equipment, pipeline and overall .

land acquisition. Ranney's methods of consiruc-
tion flexibility ol design have made this
type of instsiiation supsrlor ln alt environmental
spplications.

Aanney Collectors develop a supply of water
from a given site, ol a qualily and quaniity oflen
notm%%momlcllly obtainable by convenlional
methods.
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FRANNEY

Raw Water Intakes

The Ranney Raw Water intake features an
onshore pumping station, utllizing Ranney's
proven caisson design. The onshore calsson le
gravity-ted lhlouﬂh one or more Inlake linoe
which are supplled by one or more Inlake
screens |oce in the surlace water source.
Excepl for the pumpln’, tacilily, this complete
intake system has NO MOVING PARTS,

The intake screens can be equipped with an
alr or water backwash system, i necessary, and
the screens can be easlly replaced. Therefore
the amounl ol required maintenance lo a
Ranney unit Is negligible.

The Environmental Protection Agency in s
“Development document for best technology
avaliable for the locallon, design, construction
and capachly of cooling water intake structures
for minimizing sdverse environmental impact”,
dated April, 1976, ?ago 77, describes this type
of “fixed-screen inlake" as follows:

"In this menner large quaniities of water may

be handied at whal may be substantinily less

cost and grealer {ish protection effeclivenass

than presently used conventional screens”.

intake capacities vary from a few hundred
mmwmntommamma
capit Iood.lm'm“' -T&mn L Ol do.
Ll ow Oper cost, maximum de-
pandablilty and securlty, esse and convenience
mmm as wsll as being environmentally

FPANNEY

Infiltration Galleries

Where qtound waler and surface water sources

are not feasible dus to quallty or quantity limita-
tions, Ranney Infiliration Galleries have proven
most ellective. ’

These infiliration galteries are permeable,
horizonlal or inclinsd conduits Inlo which water
can inflitrate from an oveilying or acjacent
source. They are constructed below the water
table In an area where there Is sufficient re-
charge fo offsel the pumping rate, and where
the permeabliity of the natural solis is sullicient
to ransmit this quantity of waler to the galtery
under the existing head conditions.

The gallery consists of a typical Ranney
cealsson with one or more large dliameter
screene focaled beneath the cent waler
source. Nesd for further filiration, in most cases,
Is eliminated ruumn? in high cepital savings
and lower operational expendiiures. The Ran-

gallery requires only limited ares . . . im-
riant In crowded Industrist centers, and cen
instaiied for only a fraction of the cost of
conventional sand flitration plants, Ranney's
gallery was enginesred (o mest special natura!
condifions and compleie Ranney's facilities for
all major water development programe.

-
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" TRI-STATE SYNFUELS COMPANY FLUOR ENGINEEHS ANL CUNS 1 HUL IUND, IV,
Indirsct Cosl Liquafaction Plant Contract 835504
Waestern Kentucky

APPENDIX IX

Structural Engineering Study
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TRI-STATE SYNFUELS COMPANY

FLUOR ENGINEERS 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

2.0

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

WORK DEFINITION

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

2-1.1

2.1.2

2.1.3

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

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.

Infiltration Galleries: Pexmeable horizontal or inclined
conduits are constructed below the water table in an area
where the permeablility of the natural scil is sufficient
tc transmit this quantity of water to the gallery under
the axisting head conditions.

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

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

2.2.1

2.2.2

2.2.3

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

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

Above water tressel and pump platform with submerged
pumps suspended in the river.

The optimum alternate si-face water intake structure will
be selected and a cost comparison made with the optimum
Ranney Water System. Final recommendation will be based on
total cost and guality of the water.
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TRI-STATE SYNFUELS COMPANY FLUOR ENGINEERS AND CONSTRUCTORS, INC.
Indirect Coal Liquefaction Plant Contract 835504
Western Kentucky

STRUCTURAL ENGINEERING STUDY (Continued)

3.0 DELIVERABLE TCO TRI-STATE

A formal report that contains the following:

3.1 Capital cost estimates.

3.2 Operating cost estimates

3.3 General descriptions of proposed intake structure.

4.0 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 Alternate Surface water intake structures: 4 months after auth-
orization to proceed.
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TRI-STATE SYNFUELS COMPANY

Indirsct Cosl Liquefaction Plant

Viestern Kentucky

APPENDIX III

Surface (Raw) Water and Ranney Collector Well
{(Ground) Water Analysis Reports

FLUOR ENGINEERS AND CONSTRUCTORS, INC.

Contract 536804

DR e+




WATER QUALITY

During the initial constant rate test in January, 1982, two water samples
were taken from the pumping well (PW), one after 3 hours and one after 24
hours of pumping, and sent to an independent laboratory for analysis. In
addition, a water sample was obtained from observation wells instalied above
the clay separating layer (R-2 shallow) and below the clay (R-2 deep), to
obsgrve any differences in water quality. In general, the water above

this clay layer appeared to be of a slightly better quality with regard
to_Tota1 Dissolved Solids and, particularly the iron and manganese concen-
trations. For this reason, and others previously discussed, it was decided
to re-install the observation wells and pumping well above the clay layer

and perform a second test of the aquifer.

During the s2cond constant rate test, in April, 1982, three water samples
were taken from the pumping well at one hour, thirty-one hours and seventy-
four hours after pumping began. These samples and one obtained from the
Ohio River were submitted to an indzpendent testing laboratory for analysis.
The results of *uese analyses and those conducted during the first test pump-
ing are included in Appendix L for reference. The water quality appears of
the calcium-magnesium-bicarbonate type which is fairly typical of ground
water along the Ohio River with moderate amounts of iron and manganese. The
saturation index of +0.12 indicates a tendency for the water to deposit cal-
cium carbonate, rather than be corrosive. This is further indicated by a
generally neutral pH. Past experience has indicated that.under long-term

pumping at increased pumping rates it is anticipated that concentrations of

USE OR DISCLESUAE OF REPONY DATA
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some constituents, such as Hardness and Dissolved Solids, can be expected

to decrease as increased infiltration is induced from the Ohio River.

Development of a grouind water system has many advantiges over a surface

water supply, some of which include:

1.

More uniform physical and chemical water quality with time

causing less variance in treatment procedures.

Very low in suspended solids generally requiring no filtra-

tion or clarification.

Warmer water temperature in winter possibly leading to less

problems with water 1line breakages.
Cooler water temperatures in the summer.

A more protected supply, less susceptible to pollution or

contamination.
Very low or no harmful bacterial levels in ground water.

Because of the adsorptive, ion exchange capacities and slow
filtration characteristics of the aquifer, levels of organic
chemicals are generally less in ground water than in surface

water.
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Considering all of the ramifications, a ground water supply appears to be
more advantageous espec‘iaﬂy from an overall quality aspect for the proposed
Plant. It appears that the ground water supply may require slight addition-
al softening to reduce hardness, however it is anticipated that continued
pumping at higher pumping rates may reduce the levels of hardness and several
other constituents observed here. Although 'léss softening may be required
in treatment of the surface water, extensive clarification processes will

be required, especially during periods of high flow in the river with great-

er sediment loads.
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TRI-STATE MFWB COMPANY FLUOR ENGINEERS AND CONSTRUCTORS, INC.
Indirect Coal Liquefaction Plant Contract $35804

Western Kentucky .

SURFACE (RAW) WATER

ANATYSIS REPORTS
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At chimst £

OHI0 RIVER
WATER QUALITY AT SELECTED LOCATIONS

SITE....... essence A B C D E F G

SAMPLE .DATE. ...10/26/79 10/9/81 2/5/81 3/3/78 11/6/78 6/79 6/1/78
:a'lt:u'latecl'co2 13 6 1 10 3 19 12
>henol Alkalinity as CaC03 0 o 0 0 0 0
Total Hardness as CaC04 166 156 216 420 210 220 135
Carbonate " " " 60 90 38 94 82 84
Non-~Carbonate® * u 106 66 178 326 128 136
Calcium Hardness as Ca(:()3 106 100 110 160 138 100
-alcium as Ca a2 40 44 64 55 40
Yagnesium Hardness as (:at:o3 124 56 106 260 72 120
Magnesium as Mg 36 16 30 75 21 35
Chlorides as C1 23 . 56 28 55, 36 27 20.5
Total Iron as Fe 4.36 .17 2.85 2.30 1 2.24
Manganese as Mn 0.711 0.0
;. fates as SO, 205 95 85
2. as In .03
Total Dissolved Solids 318 204
H 6.87 7.4 7.67 7.21 7.69 6.88
Carbonate as CO3 0 0 0
"jcarbonate as HCO3 Q0 38 84
Hydroxides as OH 0 0 0
Specific Conductance
{umhos/cm) 360 345
Stability Index 7.14 6.81 7.16

lMMé A AoteZeds

P ?W KMW\? Aee R‘MJ?
Cndliln well (Semers ) Wad
' anadpi Rpnt 2ol Irwsch &, 1962
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$Keceived
NGV 1 8 1981 -
| THE RANNEY COMPANY o, - o

DIVISION or@n-nzw YORK COMPANY, INC.

2 NoRTH STATE STrReeT« P 0. Box 72 - WESTERVILLE. OHIO 4308 - (614) 882-3104
November 13, 1981 '

Fluor Engineers and Constructors, Inc.
3333 Michelson Drive
Irvine. California 92730

Attention: Mr. John Shipp

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

Dear John:

We have 1isted below the results of a water analysis on a sample taken from the
Ohio River in the vicinity of Henderson. We are 7 the process of having a water
sample analyzed that was taken from TW-5 at the test drilling site. More repre-
sentative samples of the local ground water will be obtained.and analyzed during

. . the test pumping procedures. The sample was taken June, 1979.
PARAMETER OHIO RIVER
Calculated CO 19. «
Phenol Alkalifiity as CaC0 0.
Total Alkalinity as CaCO -
Caustic Alkalinity as Cal0y 0.0
Carbonate as CO 0.
Bicarbonate as ﬂco3 84.
Hydroxide as OH C.
Total Hardness as CaCO 220.
ﬁarbgnagg Hardgeis as Eacoe 0 132'3" :::.:::ﬁiﬁ::.::’;‘:
on-Carbonate Hardness as CaC . HE RESTRY €
Calcium Hardness as CaCOs ® jo0. I T et
Calcium as Ca 40:
Magnesium Hardness as CaC03 126
Magnesium as Mg 35.
Chlorides as Cl -27
Total Iron as Fe 2.24
Manganese as Mn 0.03
pH Value 6.88

The above results are expressed as mg/1 except pH.

I hope this information is helpful. We will have more representative samples
( analyzed as they become available.

i,

RANNEY COLLECTORS INTAKE PUMP STATIONS HYDROLOGIC EVALUATION
RECHARGE SYSTEMS LARGE DIAMETER CAISSONS
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Fluor Engineers and Constructors, Inc.

Irvine, California
Mr. John Shipp

-2-

November 13, 1981

Please let us know if you have any further questions or require any additional

information.

HCH/blw

Very truly yours,
THE RANNEY COMPANY

c.wg{«d'

Henry C./Hunt

UBE Ok OiSCLOSURE CF BEFCAT BDATR
I SUBNCT 1 R°E BESIRICIHON 0 WG
SORICE PRCE AS Tt FRDNT OF NS ACORE




TRI-STATE -SYNFUELS COMPANY FLUOR ENGINEERS AND CONSTRUCTORS, INC.

Indirect Cos! Liquefaction Plant
Wastern Kentucky

RANNEY COLLECTOR WELL (GROUND)

WATER ANALYSIS REPORTS

Cantract B35504

USE OR D:SCLISURE CF REPSRT DATA
¥S SUBJECT TO THE RESTRICTION OM THE
NOTICE PACE AT THE FRONT OF THIS REPORT




RECEIVED

s MAY 1 7 1982 .
THE RANNEY COMPANY . \TRACTS DEPL.

DIVISION OFL{W'N:W YORK COMPANY. INC.

2 NORTH STATE STREET-P. 0. Box 72 - WESTERVILLE, Or10 4308, - (614) 882-3104a

May 12, 1982
Fluor Engineers and Constructors, Inc. USK oR DISCLOSURS OF REPORT BATA
Advanced Technology Division B SUAXCT 10 THE SEETRICTION 008 T
Post Office Box C11944 WSTICE PAGE AL TNE FRORT GF TIES PSRV

Santa Ana, California 92711

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 jow 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 2t 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 construction 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
RECHARGE SYSTEMS LARGE DIAMETER CAISSONS .




. Fluor Engineers and Constructors, Inc.
Mr. W. Jack Buckamier -Pa

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 $3,720,000.09.

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 2 more simpli-

fied water treatment desiagn.

Should you have any questions in this regard, please do not hesitate to contact
. t 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

:3224~Jt4¢,(f.:3¥:‘4:t:

Henry C. fHunt

HCH/blw r—

Enclosures 3
1to0° 3,30,0p * 3(6500)

ToAL PRoIELT casT = I-z ( Z,200, 000)
' e 2 (L¢5,:n237¢->)

= t2 (2,95000)

-

W66 = ¢, 200000 + S(45,000) = ¢ £e, 000

L, 915, eoo

Z, é40, 000
7, 830,000
4,698 000

USE Ok DISCLOSURE ©F REPCKT DATA
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AQUA ASSOCIATES INC.

Analynca! Chermisiry and BactensologQy

. 1275 Bloomfieid Avenue
! Building 1

L P.O. Box 1251

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

The Ranney Co.
P.0. Box 72

Westerville, Dhio 43081

i_Attn: Benry Hunt —]
PH 7.1 Units
Color 0 Units
Turbidity 10 Units

Conduectivity 642 Micromhos/

cm.

Total Dissolved Sclids 513.6 mg/1

Total Alkalinity, 324 mg/1

C&CO3

Carbonate Alkalinity 0 mng/l
CQCO3 .

Bicarbonate Alkalinity 324 mg/l
CaCoO3

Hydroxide Alkalinity 0 mg/l
CaCO3

Chloride, as Cl 6 ng/l

Sulfate, as SO, 54 mg/1l

Fluoride as F D.22 ng/l

Phosphate, as PO, 0.21 mg/1l

N.J. DEP. CERTIFIED LABORATORY #07086

ANALYSIS REPORT:
Date _S/5/82
Laboratory No. B1592W

Date Sampled _4/27/82
Location __Txi State Synfuels
Henderson, Xentucky

Source Pumping well after

74 bhours pumping

Total Hardness, 360 mng/1
CCCOB

Calcium Hardness 244 ng/1
CCCOB

Magnesium Hardness 116 ng/l
caCojy

Iron, as Fe 0.56 wmg/1

Manganese, as Mn €0.01 mg/l

Copper, as Cu 0.16 mg/1

Silica, as S$iO3 11.3 mg/2

Nitrate, as N 0.9 mg/l

Saturation Index +0.12

USE BN DSCIOSURE OF REPORT DATA
3 SURKEET T8 THE RESTRICTING €3 e
WENCE PAGE AT THE FRONY OF TIns AZPERT
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AQUA ASSOCIATES INC.
Analyncal Chemistry ang Bacteriology

1275 Bloomtieid Avenue N.J. DEP. CERTIFIED LABORATORY #070656
Building 1

P.O. Box 1257 .

Fairfietd, N.J. 07006 ANALYSIS REPORT:
(201) 227-0422 Date 5/6/82

Laboratory No. __81611W

]—Th Rannev Co —I Date Sampied 4/24/82
P ;- ;03 ¥2 . Location . Txi State Synfuels
Wegterville, Ohio 43081 Benderson, Kentucky
L_bttn: Henry Hunt _J Source Pumping Well @ 1 Hour
PH 7.3 Units Tot:lcga:dness. 298  mg/l
a
3
Color o Onits Calcium Hardness 170 mg/1
CaCO3
Turbidity i1 Units Magnesium Hardness 128  mng/l
' CaCoj3
Conductivity 640 Micromhos/ Iron, as Fe 1.24 mg/l1
em.
) Manganese, as Mn <0.01 mg/1
! Total Dissolved Solids 512 ng/l
Copper, as Cu 0.2 mg/l
Total Alkalinity, 164 mg/1
CaCo, Silica, as Si0Oj 8.4 mg/l
Carbonate Alkalinity G mg/l .
CaCO4 . Nitrate, as N 2.3 mg/l
Bicarbonate Alkalinity 164 mg/1
Cacogy
Hydroxide Alkalinity 0 mg/l
Cacog3
Chloride, as Cl 12 mg/1
Sulfate, as SO, 44 mg/l
Fluoride as r 0.15 wmg/1
Phosphate, as PO, 0.26 mg/1

USE OR DiSCLOSURE OF REPORT DATA
18 SURIECT TO THE RESTRICTION 08 THE
WOTICE PAGE AT THE FRONT GF THIS REPORT

Py

. oot oo T Director
. v

abe. L] L @ e i 88 & IV Pamimaccinal




AQUA ASSOCIATES INC.

Z Anatyncal C. y ang 8screriogy
p 1275 Bloomfield Avenue
Building 1
P.O. Box 1251
Fairfield. N.J. 07006
(201) 227-0422

r— The Ranney Co. j

P.O. Box 72

Westerville, Ohie 43081
L_ Attn: Henry Hunt _I
PHE 7.3 _Units
Color 3s Units
Turbidity 54 Units
Conductivity 33) Micromhos/
cnm.
Total Dissolved Solids 265 mg/l
Total Alkalinity, 120 mg/1
ClCOa
Carbonate XRlkalinity 0 ng/1
CaC03
Bicarbonate Alkalinity 120 mng/)
CaCo3y
Hydroxide Alkalinity D ng/1
CaCQg
Chkloride, as Cl 22 ng/l
Sulfate, as SO, ES =g/l
Fluoride as F p.as __ mg/l
Phosphate, as PO, D.26 mng/1

N.J. DEP. CERTIFIED LABORATORY #07086

ANALYSIS REPORT:

Date $/6/82
Laboratory No. 81l594A
Date Sampied 4/24/82

Location _Txi State Synfyuels
Henderson, Kentucky

Ohio River @ ] hour

Source

Total Hardness, 150 mg/l
Caco
Calcium Eardness 80 mg/1
CCCDS
Magnesium Hardness 70 rg/1
CaCO3
iron, as Fe 0.12 =mg/1l
Manganese, as Mn 0.3 ag/1l
Copper, as Cu 0.19 mg/1
Silica, as S5i0O» 6.3 mg/1
Nitcrate, as N 3.4 ng/1
T 88 DIICLOSIRL &7 RIVONT DATA
1S WAKCT 10 THE MTRCION 08 INE
GOTCE PAGL AT TNE SANNT CF TIIS REPERT
0 Dwector

Andren Papoachen. M €  “memintrvl M & (Bvit Facmasrine:




AQUA ASSOCIATES INC.

Analyrncal Chemistry ang Bactenvlogy

1275 Bloomfield Avenue
Building 1

P.O. Box 1251
Fairfietd. N.J. 07006
{201) 227-0422

The Ranney Co.
P.0. Box 72

Westerville, Ohio 43081
L__Attn: Henry Hunt
pH 7.1 Units
Coloer 0 Units
Turbidity 1l Units

Conducetivity

cm.
. Total Dissolved Seclids 507 =mg/l

Total Alkalinity, 332 mg/1

CaCog

Carbonate Alkalinity 0 mg/l
le°3 .

Bicarbonate Alkalinity 332 mg/l
CaCQos ‘

Hydroxide Alkalinity D mg/l
CaCia

Chloride, as Cl 10 ng/l

Sulfate, as SO, 50 _ =g/l

Fluoride as F 0.22 =mg/l

Phosphate, as PO, 0.34 wmg/l

634 Micromhos/

-

N.J. DEP. CERTIFIED LABORATORY #07066

ANALYSIS REPORT:
D.te 5/5/82

Laberatory No. 81593W
1 Date Sampied .. </25/82

Location _TXi rtate Svnfuels

Henderson Xentucky

_l Source

Pug?ing Well @ 31 Hrs

7:00 pm

Total Hardness, 376 mg/1
CBCDB

Calcium Hardness 232 mg/l
CaCD3

Magnesium Hardness 144 mg/1
CaCOgy

Iron, as Fe 0.3 =mg/1

£0.0) mgya
<°.°l mg’ll

Manganese, as Mn

Copper, as Cu

Silica, as Si0p 10 mg/l
Nitrate, as N 1.0 =mg/a

USE 8R OISOOSURE GF REPEAT DATA
IS SUBIECT T3 THE RESTRICTION ON THE
WITICE PALE AT THE FRONT OF THLS REPORT

g
& — Dvrector

. o - e & ceme




THE RANNEY COMPANY

DIVISION orl{”-u:w YORMK COMPANY. ING.

2 NORTH STATE STREET- P O. BOXx 72 - WESTERVILLE. OHIO 43081- (6i4) 8B82-3104

March 3, 1982
WKeccived
Fluor Engineers and Constructors, Inc. SR R 13-
Advanced Technology Division T :
Post Office Box C11544 s
Santa Ana, California 92711 : -
Attention: Mr. John Shipp
REFERENCE: GROUND WATER AND RIVER WATER QUALITY
TRI-STATE SYNFUELS PLANT
GENEVA‘ KENTUCKY USE SR DiSCLOSURE CF ATPCRT PATA

FLUOR CONTRACT NO. 835504-0-K004 1% SUEAC T THE SLETRICTINN OB THE

STICE PAGL AT Teg FRONT OF TING ALTORT

Dear Mr. Shipp:

Please find enclosed graphs regarding water quality trends at locations along
the Ohio and Mississippi Rivers as requested. We have also enclosed information
regarding Ohio River quality at seven locations along the Ohfo (indicated as A-6
on the enclosed map) a price list and analysis schedule from Aqua Associates,
Inc., and a schedule of required constituents (Exhibit A) for testing.

The enclosed graphs (Attachments 1-4) illustrate the water quality trends for a
Collector well and a test pumping well along the Mississippi River and a series
of seven Collector wells along the ODhio River. These graphs depict changes in
the ground water quality and the trends indicate that the ground water quality
approaches that observed in the adjacent river with time.

The water quality analyses shown in the table as Attachment 5 were obtained from
the sites indicated on the location map (Attachment 6), and indicate variations

in concentrations of certain parameters; even between stations which are fairly
close together. You mentioned that the river water quality data obtained by your
Process Department had indicated some variations at sampling stations, both season-
ally and otherwise. As we discussed, fluctuations in river water quality have
indicated that ground water source can often provide a supply of more consistent
quality, facilitating a more fixed treatment system. 1t is anticipated that levels
of turbidity and color observed during preliminary testing will be much lower or
eliminated in the final installation.

From the enclosed price 1ist, (Attachment 7) the cost to conduct the complete list

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




Fluor Engineers and Constructors, Inc.
Mr. John Shipp ~2- March 8, 1982

of analyses listed on Fluor Exhibit A would be in excess of $300.00. The param-
eter analyzed on the samples collected during the previous test pumping are fident-
ified on the price list as the "Complete Test Package" for $45.00. These param-
eters are those generally tested in water sample analyses during similar hydro-
geological surveys, and any additional required parameters would be considered an
extra to the original contract. Qur current schedule for obtaining water samples
during the final test pumping is to collect a pumped water sample one hour, twenty-
four hours and seventy~-two hours after pumping began. One river water samplie will
21s0 be collecteds making a total of four samples to be collected and tested dur-
ing the final test. Should you desire additional samples to be collected during
the test, please advise. We would expect to add a standard fifteen percent mark-
up on the cost of additional required analyses to cover our handiing costs.

us which analyses you would 1ike included during our final testing. We anticipate
starting the final test on or before March 17, 1982, site conditions permitting,

Please 1et us know if you have any questions in this regard, and please notify I
and completion of field testing procedures by March 26, 1982.

We hope that the weather and river conditions in the next several weeks will be
favorable and permit us to complete the field procedures on schedule. We are
anxious to complete this phase and prepare our analyses.
Thank you for your assistance in this matter.

Very truly yours,

THE RANNEY COMPARY

C.W

Henry C. €unt

HCH/blw

Enclosures (Attachments 1-7)

ST WK DNSCIOEURE F RTPORT DATA
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TRI-STATE SYNFUELS COMPANY
indirect Coal Liquafaction Plant
Waestern Kentucky

See

FLUOR ENGINEERS AXD CONSTRUCTORS, INC.

Contract 835504
ATTACHMENTS 5 & 6
“Surface (raw) Water
Analysis Reports"™
C3E 0 DiSCLOBURE 07 REPIET BAla

1S SUSNICT T5 THE RESYRICTON 88 THE
WOTICE PAGE AT 1L FRONT OF TINS ATPERT




P.0. Box 1251

Agua SSOCLATES, .IncC.

West Caldwell, New Jersey 07006

Total Dissolved Solids.:

ANALYSES AND PRICE LIST
(s45)

COMPLETE TEST PACKAGE

&L I=UGLL

%&chm«d 7

W&oy

Total Hardness, as CaCO
Calcium Hardness, as Caao

Total Alkalinity, as CaC0
Carbonate Alkalinity, as aaco Magnesium Hardness, as Caéo3
Bicarbonate Alkalinity, as Caaos Cenductivity
Bydroxides, as OH Iron, as Fe
.Chloride, as C1l v Manganese,as Mo
Sulfate, as SOA v Copper, as Cu
Fluoride, as F Silica, as Si.O2
Phosphate, as POA Color, ECS
pH Turbidity, NIU
ADDITIONAL ANALYSES AVATLABLE
CHEMICAL

Price per
Heavy Metals Analysie ($)
Aluminum 10.00
Antimony 10.00
Argenic 15.00
Beryllium 10.00
Barium 10.00
Cadmium 10.00
Calcium 10.00
Chromium 10.00
cObalt 10.00
Magnesium 10.00 «
Mereury 20.00
Molybdenum 10.00
Nickel 10.00
Platinum 20.00
Potassium 10.00
Selenium 20.00
Silver 10.00
Sodium 10.00 v~
Tin 10.00
Tungsten 15.00

(All metal analyses paxrformed by Atomic
Absorption Spectrophotometry.)
USE OB DiSCIOSURE CF REPORT DATA

IS SURIECS TO THE RTSTRICTION ON THE
SITICE PACE AT THE FRONT OF THIS REPORT




-Aqua Associates, Inc.
P.0. Box 1251 ’
West Caldwell, New Jersey 07006

Physical and Inorganic

Saturation Index o
Salinity

Acidity

Bromide

Chlorine Demand
Cyanide

Nitrogen, Ammonia
Nitrogen, Organic °
Nitrite

Dissolved Oxygen
Phosphate, Total
Phosphorous, Total
Sulfide

Sulfite

Organic

Grease and 01l

Organic Volatile Acid

BOD (Biochemical Oxygen Demand)
CoD (Chemical Oxygen Demand)
Phenol

Surfactant (Detergent)

TOC (Total Organic Carbon)

(201) 227-0422

Price per

Analysis ($)

15.00
5.00
5.00

10.00

15.00

15.00

10.00

15.00

10.00

10.00

10.00

15.00

10.00

10.00

Minimun order for additional analyses —— $30.00

(Without $45.00 Package Analyses)

UIE er DISCLASURS F AEPORT DAl
5 SURNCT TO THE BIRIRICTION Ox Mer
WIRICE PAGE AT THE FRONT OF TING REAOET
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THE RANNEY COMPANY

DIVISION OFBW-NKW YORAR COMPANY, INC.

2 NORTH STATE STRZET- P O. Box 72 - WESTERVILLE, OHIO 43081- (614) 882-3104

February 4, 1982

Fluor Engineers and Constructors, Inc. i
Advanced Technology Division

Post Office Box C11544 [ L SRl
Santa Ana, California 92711 P '
Attention: Mr. John Shipp getn G Sar

REFERENCE: DETAILED TEST PUMPING
GENEVA, KENTUCKY
FLUOR CONTRACT NO. 835504-0-K004
PROGRESS REPORT

USE 02 DiSCLOSURE CF REPSRT DATA
18 SUBIECT TO THE RESTRICTION ONM THE

Dear Mr. Shipp: WOTICE PAGE AT THE FRONT OF THIS REPOSY

Since we are now delayed in the completion of our work by high river conditionms,
we believe this is an appropriate point to summarize our work to date.

To date, we have constructed one observation well (R-3) at Site 4 and six obser-
vation wells at Site 6 plus the conversion of the original test well to an ob-
servation well. The pumping well at Site 6 has been installed and a step test
and a 24~-hour constant rate tast run. The site and area appear encouraging from
2 quantity and quality standzoint, however, the pump test data to date is too
inconclusive to accurately compute anticipated well yield at Site 6 (or the other
sites) or to finalize design of a Collector well at the site.

The cause of the problem is a geological sequence not previously identified in
available investigative reports for the area; whereby the aquifer, while appear-
ing continuous in many holes, is apparently split by a clay layer irto two zones.
The lower zone, from 106 feet below grade to bedrock, appears less productive and
slightly more mineralized, particularly with respect to iron and manganese, than
the upper zone, which extends from 60 to 98 feet.

This condition first became apparent as a clay layer observed in logging the test
well (R-3) at Site 4. Hoping that the clay layer was site specific, we moved the
test to Site 6 and after the installation of two observation wells realized that
similar geologic conditions existed at this site. Subsequently, five observation
wells and a test pumping well were installed in the lower zone, while a sixth ob-
servation well was installed in the upper zone to observe water level differentials
between the two zones. Pumping tests were conducted and indicated a differential
of over 3 feet between the upper and lower zones. The preliminary indications are
that the lower aquifer is of sufficiently low capacity and quality that it should

RANNEY COLLECTORS INTAKE PUMP STATIONS HYDROLOGIC EVALUATION
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Fluor Engineers and Constructors, Inc. .

Mr. John Shipp -2~ February 4, 1982

not be utilized in the final desigr.

Consequently, this means that the observation and test pumping wells must be re-
set in the upper zone of materials and a second pump test conducted. We had
initiated these procedures when high river conditions flooded the work site and
delayed our work. Ne are prepared to resume the testing procedures as river con-
ditions permit. We should complete the second test approximately two weeks after
we can return to the site and we will prepare a preliminary letter report one
week after testing is complete and a final report three weeks following. We are
following river conditions daily and will restart as soon as the site begins to
drain. At this writing, the approximate river elevation at Site 6 is 358 feet,
MSL and rising (average site ground elevation is 356.0). Current forecasts by
the National Weather Service in that area predict the rising river to crest on
or about February 7, 1982. We will keep you advised of conditions and updated
scheduling in this regard.

We are enclosing water analyses collected during the initial pumping test. We
are sorry about the delay, but feel the steps taken have been necessary to pro-
vide a thorough, competent, and professional analysis in view of the unexpected,
changed site conditions. We are confident that this is the approach you contem-
plated when the project was awarded and the quality of amalysis necessary for your
project design. Except for a few days break over the Christmas holidays, work at
the project has been continuous; including some double shift and weekend overtime
scheduling during the project in an attempt to avoid the high river conditions.

Thank you for your assistance and patience in this matter. We feel that the modi-
fications made during this survey, based upon our field findings, will facilitate .
a more accurate and comprehensive analysis at the selected site to be utilized in

Your system planning.

Please Tet us know if you have any guestions in this regard or if we can be of
additional assistance prior to submittal of our reports.

Very truly yours,
THE RANNEY COMPANY

,QL:VE?’ c ﬁ?‘aoc)"
Henry €. Hunt

HCH/b1w
Enclosure
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" Aqua Associates, Inc.

P. 0. Box 1251, Vest Caldwell, New Jarsay 07006 (201} 227-0422

Complate Water Sampling and Analysis

NEW JERSEY STATE DEPT, HEALTH APPROVED LABORATORY

Licensod: Water Supply System Oparaters  (W-1) .
Watar Treatmant Plant Operators  (T-1) 1/
Sewage Treatment Plani Operators  (S-1)

~he Ranney Co. N .

?.0. Box 72 . Date: 1/07/p>

Westerville, Ohio 43081 Laboratory No. R1522w

. WATER ANALYSES REPORT
Sample Taken From: Hendercon, Xv. ,
Source: Well R2 _Deep Other .
<
Date Skmple Taken:_ 3/20/82
<) : 7.3 Units Total Bardness, CaCO3 312 ng/L
Color 20 Unite Calciun Hardness, Cac03 196 mg/L
Turbidity 30 Units Magnesium Hardness, Ca003 1l mg/L
micromhos/ 3.25
Conductivity §91 cm. Iron, as Fe - mg/L
Total Dissolved Solids 473 mgfL Manganese, as Mn 0.5 mg/L
Total Alkalinity, Cac63 72 mg/L Copper as Cu 0.01 mg/L
xbonate Alkalinity, Ca003 0 mg/L . Silica, as S:I.(J2 1.7 mafL

oicarbonate Alkalinity, caco3 72 ng/L Nitrate as N 0-8 mgfL
Rydroxide alkalinity, CaC03 0 mg/L
Chloride, as Cl 0 mg/L
Sulfate, as SD4 ' 6  mgiL
Fluoride as F . 0.69 mg/L .
Phosphate, as IE’!)4 0.2 mg/L

-

M@@W .

Andrew Pappacien, Director
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Complets Water Sampling and Analysis

The Ranney Co.
P.0. Box 72
Westerville, .Ohio

Sample T_:ken From: Henderson, Xv.

43081

" AQUa ASSOCIates, INC. .o sex 1. wes cowen, how sy s ) mrac2

NEW JERSEY STATE DEPT. HEALTH APPROVED LABORATORY

Licansed: Water Supply System (W.1)

Water Treatment Plant Operators  (T-1)
Sowage Tresiment Plant Operators  (3-1)

Date:_1/27/82

Laboratory No. 81523w
WATER ANALYSES REPORT

Source:

Well po srarliaw Other

Date Simple Taken:

1/20/R2

PR i 7.15 Units Total Hardness, C:QC:O3 308 mg/L
Color 10 Units Calciun Hardness, CaCO, 184 mg/L
Turbidity 23.5 Units Magnesium Hardness, c.co3 124 ng/L
Conductivity 579  micEgubos/ Iron, as Fe 1.21 mg/L
Total Dissolved Solids 456  perL Manzanese, as Mn 0.16 mg/L
Total Alkalinity, CaCOy 64  mglL Copper as Cu 0.01 mg/L

rbonate Alkalinity, (.‘.AC(J3 1] mg/L Silica, as 3102 1-8 mg/L
sicarbonate Alkalinity, c.co3 64 mg/L Nitrate as N 0 g mg/L
Bydroxide Alkalinity, CacO, 0 mg/L
Chloride, as Cl 4 mg/L
Sulfate, as SO‘ 11 mg/L
Fluoride as F 0.7 mg/L .
Phosphate, as PO‘. 0.1 mg/L

Acheo ppe b

Andrev Pappachen, Dirsctor
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qua Associates, Inc.

P. 0. Box 1251, West Caldwell, New Jersay 07005 [201) 227-0322

Complete Water Sampling and Analysis

The Ranney Co.

NEW JERSEY STATE DEPT. HEALTH APPROVED LABORATORY
Licensed; WaterSupply Systerr Operators  (W-1)

Water Treatment Plari Operatoss (¥-1)

Sswage Treatment Plant Opsrators  (5-1)

Date: 1/27/82
Laboratory No. g1520W

P.0. Box 72-
Westerville, Ohioc 4308B1. WATER ANALYSES REPORT
mple Taken From: ¥eneyson, Xv -
uarce: Well B Other » y_ afsor 3 Bon-o pumping
: .
e S?:}nple Taken: 1,18 /82
1 — g.9 Units Total Srvdness, CaCO3 3zg mg/L
slor 10 Units Calcium Hardness, CaCO, 216 npory,
arbidicy 12 Units Magnesium Hardness, Ca003 204 wmgfL
snductivicy micagghoul Iron, as Fe 0.86 mg/L
zal Dissolved Solids 488 oL Manganese, as Mn 0.07 mg/L
. tal Alkalinity, -Cacc;3 68 mgfL Copper as Cu <0.01 nig/ L
Tbonate Alkalinity, (:aCf:-3 c mg/L Silica, as S:I.Oz 2 : 2 s/l
icarbonate Alkalinity, Cac03 68 mg/L Nitrate as R 0.2 mg/L
“droxide Alkalinity, CaCO, 0  mg/L
hloride, as Cl 2 mg/L
alfate, as 504 23 mg/L
'Luoride as ¥ ‘. 0.71 mgfL -

‘hosphate, as ?04

0.22 mgfL

, A\o&u‘) %bhzc.l\zm

Andrew Pappachen, Director
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' _Agqua Associates,

h

P. 0. Box 1251, West Csldwell, New Jersey 07008 (201) 227-0422

Complete Watsr Sampling and Anslysis

The Ranney Co.
P.O. Box 72
Westerville, Ohio 43081

Sarple '.l‘_a_ken From:

Hendexso

NEW JEHS&Y STATE DEPT. HSAU‘DII »rugfn LABORATORY
Licensect: ater Supply System tors )
M“ﬁoﬂ

(3 |
Sewspe Trealment Plant Operators (‘;-!;
Data: 1/27/82
Laboratory No. B81521w
WATER ANALYSES REPORT

Y

Source: Well ¥

Other _p y 24 Bnnzs.pnnainc

-~
Date Sf:nple Taken: 1 /19/R2

pH ce . _2.05 Units
Color 0 Units
Turbidity Unite
Conductivity 615 micggubos/
Total Dissolved Solids 492 mgfL
[ Total Alkalinity, CaCo, cp _ mg/L
. rbonate Alkalinity, CaCO, 0 mg/L
Bicarbonate Alkalinity, CaCOq 6g mg/L
Hydroxide Alkalinity, CaCOg 0 pg/L
Chloride, as Cl 5 mg/L
Sulfate, as SO, : 21 mg/L
Fluoride as F 0.71 mg/L
Phosphate, as PO“ 0.09 mg/L

.-

Total Hardness, CACO3 332 m=g/lL
Calcium Hardness, (:.CO3 216 mg/L
Magnesium Hardness, CaCO, 116 mg/L
Iron, as Fe 0.78 mg/L
Manganese, as Mn 0.15 mg/L
Copper as Cu €0.01 mg/L
Si{lica, as szoz 2.1 mg/L
Nitrate as N 1.2 mg/L

Andrev Pappachen, Director




THE RANNEY COMPANY

DIVISION or@l‘l&-u:w YORK GOMPANY, INC.

2 NORTH STATE STREET - P O. Box 72 - WeESTERVILLE, OHIO 43081 (6149) 882-3104
December 31, 1981

Fluor Engineers & Constructors, Inc. (ATD)
Post Office Box C11944
Santa Ana, California 92711

Attention: Mr. John Shipp
REFERENCE: WATER QUALITY ANALYSIS: SITE 6
Dear Mr. Shipp:

Please find attached copy of water analysis for a sample obtained from Site 6,
as Attachment A. This sample was obtained using a construction pump in the tem-
porary pumping well installed at site of TH-6.

As we discussed, several of the parameters shown; i.e. color and turbidity, as
shown, may be somewhat misleading to your process department. It is anticipated
that these two values were recorded artificially high due to iron oxidizing in
the water sample prior to testing (the sample was reportedly clear when collected).
Water samples from Collector well installations have indicated that color and
turbidity values are typically negligible.

It is also anticipated that the concentrations of several other parameters (e.g.
jron, hardness) may approach the levels observed in the Ohio River, as the percent-
age of water induced from the river increases with time. An example of this is
shown as Attachment B, which outlines a declining hardness trend with time from a
vertical well (PW) and a Ranney Collector well located along the Mississippi River.

I hope this information is useful to your process department. More representative
samples will be obtained and analyzed during the test pumping procedures. This
Bn;gsgat1on will be contained in our final report under Fluor Contract No. 8355048

Please let us know if you have any questions in this regard or desire any further
information at this time.

Very truly yours,

USE OR DiSCLISURE CF REPCAT DATR

THE RANNEY COMPANY IS SUBIECT T THE RLSTRICTION O THE

WOTICE PAGE AT THE FRONT OF THIS REPOST

Henry L. -Hurnt

HCH/blw
Enclosures

RANNEY COLLECTORS INTAKE PUMP STATIONS HYDROLOGIC EVALUATION
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‘Aqua Associates; 'DC. #. 0. Box 1251, West c-ldml. ln JM am 2ree '

“Completa Watsr Sampling and Analysis NEW JERSEY STATE DEPY. HEALTH APPROVES LABORATORY
o . Liconsed: Water Supply System O w-1)

Water Trestment Plant -1)

Sswage Treasiment Plant Operaters (8-
The Ranney Co. ) Date:__ 15/21/83 ->
P.0.Box 72 _ -
Westerville, Ohic 43081 wsboratory No. _plgaggy

Sanple Taken From: rri State Svn Tus) Hendexrson, Kv.

Seurce: %ell % Othar

Date Simple Taken: 12/21/81

pH .- 2.3 Units Total Hardness, l:al:o3 . 110 _w™g/L
Color 10 Unite Calcium Hardness, CaCO, 182 mg/L
TJuzbidity 60 Unite Magnesiunm Hardness, c.co3 128 _=g/L
Conductivity 54 micggmhos/ Iron, as Fe 5.4 mg/L
. Total Dissolved Solids 43-.5-"8/L Manganese, as Mn 0.120:8/L
Total Alkalinity, c.cd3 f5__mg/L Copper as Cu 0.15mg/L
scbonate Alkalinity, I.‘.at:o3 a mg/L Bilica, as 8102 2.8 ng/L
“carbonate Alkalinity, CaCO 66 mg/L Nitrate as N 0.5 _mg/L
Mydroxide Alkalinity, CaCO, 0 ng/L
Chloride, as Ci 1.9 mg/L
Sclfate, as so, 4.9 m=g/L
Flupride as F 1. 02 mg/L .
Phosphate, as 1'06 0.41m8/L

-

5
1
:

Srmmcumesr 3 .
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TRI-STATE SYNFUELS COMPANY
Indirect Cos! Liquetaction Plam
Western Kentucky

SUPPORT MATERIAL

FLUOR ENGINEERS AND CONSTRUCTORS, INC.
Contract 835804
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TRI-STATE SYNFUELS COMPANY FLUOR ENGINEERS AND CONSTRUCTORS, INC,
indirect Coal Liguefaction Plant Contract 835504
Western Kentucky

Structural Development Study Number 10
Ranney Water System Versus Intake Structure

Support Material -~ Table of Contents

Appendix A Intake Structure Designed by Fluor including request for
Cost Estimate

Appendix B Cost Estimate for Intake Structure designed by Fluor

Appendix C River Stage Data and U. S. Army Corps of Engineers Ohio

River Profiles
Appendix D Permit Applications from U. S. Army Corps of Engineers

. Barge Facility design sketches
. Pipeline design sketches
. Water Intake design sketches

Appendix E Ranney Water System - Preliminary Design Criteria and Budget
Cost Estimates

Appendix F Rough Order of Magnitude Estimate of Installed and Operating
Cost on Raw Water Treatment System versus Ground Water
Treatment System
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TRI-STATE SYNFUELS COMPANY

Indirsct Coal Liquefaction Plant

Waestern Kentucky

APPENDIX A

Intake Structure Designed By Fluor
Including Reguest for Cost Estimate

FLUOR ENGINEERS AND CONSTRUCTORS, INC.

Contract 835604
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FATER & LRl

¥ FLUOR
INTEROFFICE CORRESPONDENCE

To: MIKE NORMAN Date: July 28, 1981

Location: AT2-D1-V9 Reference: 835504-S0

From: J. G. SHIPP Client: Tri-State

Location: AT2-~-D1-El2 _Subject: WATER INTAKE STRUCTURE

COST ESTIMATE

Please provide a cost estimate for the attached water intake structure and
summary as follows:

JTEM DESCRIPTION VOLUME COST CRITERIA TOTAL COST
“Concrete 27.2 CY
Concrete Block 1659 .
Roof
WBx21 1890 1b.
wex1s 1350 1b.
Deck 900 S.F.
Buiitop roof 707 S.F
Steel Reinf.
# 8 2808 L.G.

# 5 1404 _L.F.

Pump House — Structure Above
| Eleveation 381°

Concrete 341.3 CY
Excavation 4€5.4 CY
Steel Reinf.
#9 31,862 L.F.
Concrete From Elev. 381°

Cassion i to Elev. 305°

20' Q.D. W/Conc.

Plug in bottom

6' Diam Concrete

Pipe 370 L.

o

R

Excavation 387.5

6' Diam. _| Materials to Jack

Jacked Pipe | through (Length=370")
l. Little

Resistance
2. Moderate

Resistance
3. Pirm

Regsistance

b

. USE OR 0:5CLOSURE OF REPORT DATA
85 SUBKCT T0 THE RESTRITION ON THE
WONICE PAGE AT THE FRONT GF THIS REPORT

™M G-a9 WME . 276
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¥ FLUOR
INTEROFFICE CORRESPONDENCE CONT INUATION

July 28, 1981

IN

ITEM " DESCRIPTION VOLUME COST CRITERIA
rcOncrote 17.3 CY
25" Screen ‘144 S.F.

Velocity __{12' -0 Square Box

Cap on River Bottom

1. Construction

Cost of Coffer

2. Cost of
Structure
i

Electrical See Item A 134.000
Pups & See Item B 2 units @ $136.807 each 273,614
Motors
Total Cost of water Intake Structure
If you have any questions please contact me on ext. 5097
Please arrange to return estimate by August 28, 1981.

J. G. Shipp
JGs/pp
attachzents
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cMorley,.. e g LETTER OF TRANSITTAL
() “Associates.. o DEET

( CONSULTING ENGINEERS/LAND SURVEYORS e ~OB NS
5 5.E. SEVENTH STREET/EVANSVILLE. INDIANA 47713/(812) 484-9585 February 20, 1982 82~-584-1
ATTENTION
.0 . Fluor Engineers and Constructors, Inc. | Mr. Jack Buckamier
_RE
P.O. Box C11944 - | Iri-state Synfuels, Henderson County, KY

Santa Ana, CA 52711

GENTLEMEN: _
WE ARE SENDING YOU [ Attached [0 Under separate cover via the following items:
- {3 Shop drawings O Prints % Plans 3 Sampies O specifications
[ Copy of letter {J Change order fm}
COPIES OATE NO DLB:CRIP‘I‘IQN
1 (9/22/76 1l Corps of Engineers, Iouisville District - Daily Chio River Bulletin
1 |1972 2 Ohio River Profile - Mile 780 to Mile 810
1 (1972 3 Ohio River Profile - Mile 810 to Mile B40
1 jloel 4 USGS Topographic Map (partial) Keceived
1l |l9s1 5 USGS Topographic Map (partial) o o
( . _ FEB 2 5 1981
. | Job G S

THESE ARE TRANSMITTED as chacked below:

O For approval [3 Approved as submitted 3 Resubmit copies for approval
[ For your use D Approved as noted 3 Submit —copies for distribution

- [ 3
3 As requested 1 Returned for corrections 3 Return corrected orints

{J For review and comment [

REMARKS

This is the data which I was telling you about in our telephone conversation
yesterday. The river stage given on our weekly work schedule is based on Evansville
gage. To obtain water elevation, add river stage to 329.18 (zero gage) and then
subtract 0.48 feet t© convert from Ohio River Datum to USGS datum. R2ll river gages
and river stages are based on Ohio River Datum (ORD) and most topographic mpas are
based on United States Geological Survey Datum (USGS). To determine inundation on the
topo maps, it is necessary to convert over to USGS. This will allow you to determine
when your observation wells will be accessible or inundated.

EX2MPLE: 2Zero Gage = 329.)18 ORD

River Stage = +31‘ 2 ORD USE OR DiSCLOSURE, CF REPCRT DATA

{ — 1S SURIECT TD THE RESTRISTION ON THE

{ ORD to 360‘22 CRD 'WATICE PAGE AT THE FRENT CF THIS REPORT

3 | ’ss = -

' 356.90 USGS

If we can be 8f further assistance, feel free to contact us. ”/
. corvTo___ B8 m““’-é‘&-énmﬁ——w%m Cletten (De)
It anciosurss are not a3 moted. kindly notity us at once, A - dan,

S
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