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TRISTATE SYNFUELS GOMPANY 
Indirect Cmd Liquefaction Plant 
We:ram Kentucky 

FLUOR ENGINEERS AND.CONSTRUCTORS, INC. 
Contact 835504 

Ranney Water 5~,stem Versus Intake Structure 

1.0 Introduction 

2.0 

The purpose of this study is to evaluate two types of ~ t e r  supply 
systems which could be used for the project. One type is a surface 
(raw) water intake system, and the second type is a Ranney Collector 
well (ground) water system. This system could be ei ther redial 
collectors or I n f i l t r a t i o n  Galleries, see Appendix I .  Fluor has 
completed a construction cost estimte for a surface (raw) water 
intake system. A similar estimate is provided by the Ranney ComDan.v 
for their systems. 

Summary 

I t  is determined that  the Ranney col lector  well (ground) water system 
is the most economical system for  the project. This conclusion holds 
for  a required flow rate of ei ther 19,000 or 11,000 gallons per minute 
(g~ ) -  

3.0 Design Basis 

A comparison is made between the two water supply systems and the i r  
respective treatment wocesses necessary fo r  supplying boi ler  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 I I I  fo r  water analysis reports. 

The p.~mary differences beWeen the ~ o  treatment processes is in the 
c la r i f i ca t ion  and demineralization treatment requirements. Raw water 
requires c la r i f i ca t ion  due to a high suspended solids content, ground 
water does not require c la r i f i ca t ion .  Raw water requires less detain- 
erization treatment than ground water due to higher dissolved solids 
content in ground water. For additional information, see appendix I I .  

4.0 Cost Estimate 

A cost comparison between a surface (raw) water intake system and a 
Ranney col lector well (ground) water system is presented in Tables 1 
and 2 for  two water ~owrate requirements. These cost estimates do 
not include units common to both treatment processes unless there is 
a difference in sizes. Table 3 l i s t s  the units included in each 
process treatment and Table 4 summarizies those units that are included. 
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5.0 Recommendation 

I t  is detemined that  the est imted cost of the Ranney col lector  ~11 
(ground) water system and process treatment is $55.3 !~ fo r  a required 
f l o ~ a t e  of 19 M gpm; wtthtn the l imi ta t ion  defined tn the cost esttmate 
above. Slmilary the estimated cost of an alternate surface (raw) water 
intake system is $69.9 F1H. For a required flmmate of 11 M gpm the 
respective estimated cost are $35.4 !~ and $45.6 MM. On the basis of 
relative cost Fluor recommends the use of the Ranney col lector  well 
(ground) w~.ter system,, fo r  ~hls p.-o~ect. 

t ~ ' l a  PaG[ a]  lnN N C m  ~ ~ l s  ~ N m '  



~ I  

l e 

RIVER I I ~ I I I I ~ " ° / ~  I • 

POg"AI~I.K ~ 5LOO6t5 

51"OR4¢~ti 

To po~'A~e 
WAteR t~Eg~ 

$LUO~E 

5 L U D ~  

5LUng ?0 
DISPOSAl. 

~ ~F 

t/Y/zt?Y //#0 V.~g,~5 

'- ~ ~OOUH6 ?O~ER MACg'dP 

1 

~r~-,~ _ I , ~ u o ~ r ~ l  ] _ I r.~r~,~ I I ..... I 
EOHOgI,I~M'~ ~ /'11)¢~D ($~O~"':""'~[(.t:W'~',¢.~?"~ [''""I~OE.~$,~AT'IO, q I~= " 

so~,. I i . ~ . ' , . ~ 1 - ~ o e ~  

TO ~lO gRgAl"N~,~lr ~ I f t .~l t  J 
i i i i  i i 

ORUIV/ 

HO?'E ; /, US/N~ /~V;,'AK,~ ~fRU¢7"U,¢6 -RA~ ~'Ar6~ ~u~,,.* F/6.A 7"R/.bTAT~ 

rt.OM O/A~rAAf 

~g,~-oo.e-~ooo p 
•i 

¢ ~IIW~A 

a:~mp 
• 

N~/g 
i i 

..J 
. ,  " , : , "  



n 

I 

_ ~_ 

I ~ 1 1 1  

i | I  

i 

• Aw k/ATgR 

W~ct 

FN.I'IMT'IOM 
( AC rll~ T~r o 
CAR~OAI, I 

ptArlt~ I 
sro~,e I 

1 
TO POrABL~ 
W~r~  I~E~5 

11111 

dAHO 
FI ~. TRA 1"!~ 

m .  i i i 

_ _ ~ I  FItT~uCED 
W4 T~ R 

TNI£I~HING 

l ~ 4 t l ,  qtc~t¢., 
Sf~AH 

POU~HgR 

51.UIX,6 1"0 
DeS POSA t 

5UMP 

,VOTE: I. I./5tt,16 l¢4tvl~y wdru. .dROUHO ,J~tro4 

FIRE I#A'Ft'R 

, Z/F/L/TY / / t O / J s l ~ s  

COOl./NO 7Z~glt 144~# t ip 

TREAI"IO 
~o#OE~/SAfl 

1"ORA~ 

d ~_mrt I - -T-  

O I , ~ I T / O N  

5TdjIM 
;T£.4H/'0 P/.4/,/T 

B.O 

,"?..'i5 H 
ORuM 

I I-~.u~"~ r,6 e rl,.~TAnr 

83550/-00"Z-900/ 



M 

I' 
ii 

C/N~? 

" ~',4,'3~ ' /  

R4114 WA'I'R',~ dl.,AN#d/JR 
d&ARI#IIO MA?IR R#~ 

~ACKIVA~# 5UPfR/*/ATA~/? 
~, OC l ~ t ? l ~ H  .4 U,'4 P 

B # ' M  I"I(¢A?PflN? I. 

TO?AI. , 

ro r.~¢ P/eo./¢c r ¢o ~ ?¢~¢) , /. ~ l  (oPc) 
TO?,'Z, A,V##A~ c o n t d , . )  
fVACUAT~'D AIVAlUAt. ¢057 (I~4C) . 

7"OTA~. ~O~T e ~ ~'~'Ad P IM1"Agg 

. . . . .  i i  ii 

eosr,~ co~r.l cosr,~ cosr,~ $ cosr.~ cosr.i co~r,~ co~r,¢ 
TOTAl. . .  

- -  ~.~4o, ooo 
5/ ,~0 ~¢,too - -  - -  

~,?.4~.~0o 9 , t ,~4 ,~  ~ ,~oo  - -  

/~ .00o /oo, mo  ~ , ~ 0  - -  

~,4~o 

~q 

5 

I I I I I I I  i i , , , , , ,  

9 /~oo t4joo 
/,5/5.~oo 6o/o,~oo 
4.q45.6oo ¢,,~r6/,roo 
~ ,40o 158.q00 

8. ,~ ~6 mo to.t,o~ loo 

/9, ~ ,  ~00  
~7.9o~,me 

N - -  

;]I~,97.0 104,qO0 
48,q00 
11,440 

~ 7 , 9 ~  - -  

B,800 

~ , ~ o  

FLUOR 
• i ' "  

, vo/v~ 
i I i i i 

4~¢.o~4ot 

c:os r ~s - r /MArg  
"l'A/~c~. 1 

gg  o..oo.e. ooe[ ", 



II 
~ r  . . . .  

l /NIT 

m,l'glegO II~0 ~r~RVOl~ 

r o r ~  o ~ ¢ r  mEta~ ~oaf'(p~ 

~,~¢ vm'go ¢vAfu~¢ tO~T (lAOe~t J 

"FA~J¢~t R 
/#AN/Vz~" caocurc~'oR ~/occ (,~ou, vso) I , / A ~  .~Ya ~'O4 

i i  i i i  

co~r  I c o ~ r t  ca~r  # c o s t  tl t 

is?,¢oo 

~#~oao 

4 qo4, #. ~0 

l¢lqOq~t~4 

court c ,~ l  coati a,ar/ 

4,W~/,~ ~ / / ~  ~ , ~  

/t,'I/8. ,oo 

7,,o~ooo o~4,o#o 

a.,t.eo 

3~,4$qpl~ 

3,/oT4. / a o t ¢ u  J, u o w , , r u  nedr,~rtq4or uN, rs  ~avt Afar o a o  [ . ~ . .  r,,-sr, r t  

~ , ,  , , . ~ , ,  ~ , , ,  0 , .  , ,  , o , , ~ , ~ , o ,  , o r ,  ~ ,  I Y r . M . ~ . m  7 " .  ........ ~ ' ~ "  . 



i~c.~r~Ts S~FuELS com,a,Y 
Indlm=t Cod L ; q u w f ~  Iqmt 
W ~ n  Kentucky 

FLUOR ENGINEERS AND GONS'I'FIUCTORS, INC. 
Conzrz~t 

Units Lists, 

Units 

Raw water potable H20 clarifier 

Sand Filter (Potable) 

A.C. Filter (Potable) 

Potable H20 Storage 

Table 3 

Raw Water I n t a k e  Versus Ground Water System 

Ground Water 
.... S~stem 

Raw Water Clarifier 

Sand Filter 

Sludge Thickener 

Sludge Colle~ion 

Sludge Dewater ing  

Backwash S u p e r n a t a n t  C o l l e c t i o n  Sump 

Clarified H20 Revservior 

Filtered H20 Reservior 

A.C. Filter 

Demineralizer 

PL~xed Bed Polisher 

BFW Storage Tank 

¢~zz~l.ez'z.~a, t e  )',Lixe~ Bed ~ o l i s h e r  

T~eated Condensate Sto~age Tank 

Neutralizing S~ 

Steam Generator 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

*Unit sizes differ between t h e  two systems 

Raw Water 
;Intake 

X 

X 

X 

X 

X 

X * 

X 

X 

x 

X 

X * 

X 

X 

X 

X 

X 

X 

X 

X 



IR I - I ' rATE $YNFUEi.~ COMPANY 
Ind i r l~  Coil Uqul f lcbon l i t e r  
W~am. I¢~muzky 

FI.UOR ENGINEERS AND C O N S T R U C T ~  INC. 
Contract 831804 

Table 4 

Units :T.ncludecl I n  Cos'c Zsl: ima%e 

Cost e s t i m a t e  for: 

Ranney Well 

Intake Structure 

Raw Water Clarifier 

Sand Filter (Diff. Sizes) 

Back Wash Supezna~ant Collec~ion Sum~ 

Clarified Water Reservior 

Filtered Water Reservior 

Potable Water Clarifier 

BFW Treatment 

Cost estimates for units is provided for two flowzates: 

19,000 GPM - Raw Water Required 

ll,000 GPM - Raw Water Required 

~ M Ikl~m,lA~oU, IIg~ NPWlN' ~ ! 

~ IL~IGI~ R ~ F N  W ~ aENM ~ lJ 
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TRI-~i'ATE SYNFUELS COMPANY 
Indir~-~ Coal I..iquef~m~ Plan~ 
Wesmm K~ucky 

F L U O R  ENGINEERS AND CONSTRUCTORS, INC .  
Contract 835504 

APPENDIX "r 

Water Supply systems 
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Radial Collectors 
Proven by hundredal of Mltellallons around the 
world, the Renney Radial Collector le the 
outstanding engineering development of mod- 
ern daly ground water acquisition. Horizontal 
screens radiate from the central oelseon col- 
leclM9 water from the surrounding iitrele, utlilz- 
Jag either Induced Inllltrailon or ground water 
storage as the source of supply. Yields from 
exlel~g Iniiteitaltlone range from 700 gpm to 
20,000 gpm, dupe,ldlng upon the alqolfior chaw- 
acterlsllce. 

A single unit exceeds the yield of several 
conven/Ional retie@el wells. This Improvise 
pumping efficiency .and mqulrn., tees matinee- 
nalnce, pumpmg mqulpmalnt, pipeline alno overmi 
land I~qulalitlon. Rsnney'e me ihodl of oonelr.uc- 
lion ~ tlexlblllty 04 deiilgn nave medo ate 
type el Ineteltetion superior In aH environmental 
apldiCMIonl, 

Ranney Collectors develop 8 supply of waller 
from it given site, of a quality and qusntlly..oflen 
not economlciilty obtelMble by oonven,onm 
methods. 

I I  ~ R ~  I I I  I l t l l J l~ f i011  041 

I m K I r  IMIN M I t  l l l e l l l  I f  I l l  I ~ l l  

.q, qN.e) ,  
Raw Water Intakes 

"In this meaner large quanlltlau of wMer may 
be handhld at whet may be Imballantla.y less 
cyst alnd greeter tilth proteotlon Ofiectlvenese 
than prmmntly uucl ounvantlomll e,,ueene". 

kndidm o . o l l l e ,  very frcm ~f f,w_hund_red, 
gel]on, per mln.M.ie to m m _ , m  . . . .  m v ~ m , o ,  
l i m a  pe r mmuie, TiMI ifdlW olfaro low 
~ _ i i  ~ tow ol.w_Nlng co, t, mx~num de- 

O( opurMion, its wan as ~elng anvtronmalnumy 
oomnd. 

Infiltration Galleries 
Where 0round Water and SUdalGe water sources 
Ire notfeasible due to quality or qualntlty limits- 
tide5 RANMY intlliralllon Galleries have proven 
moil directive. 

These Infiltration galleries are permeable, 
horilonild or inclined condulte Into ~ 1 ~  water 
cam Inflllfalte from en ovmtylng or edlalcent 
eowce. They are conetmctedbelow the woter 
talble In an area where there le sufficient re- 
oharge to ofieel the pumping rate, and whore 
the perme.alblllty of the natural soils le oMiictent 
tO t ralnlmll this quantity of Wilier tO the galllery 
uncler the existing bead COndltlOM. 

The Ranney Raw Water Intake Ioaturee aln 
onshore pumping elation, utilizing Rnnney'e 
proven callstmn design. The onshore calamon ial 
gravity-lad through one or m r s  Intake. I!nee 
which am oupplled by one or more mtuo 
scream IocM(kJ In the eurtece water source. 
Except for the pumping laolllty, this complete 
inteke system hoe NOMOVING PARTS, 

The intake ecceene can be equipped with an 
air or water beckwmh alyetem, If necesawy, end 
the eereene can be am oily repI.K~. Therefore 
the amount of required mal,ntanence to a 
Ralnney unit le negligible. 

The Environmental Protection Agency III lie The geifely canaille of a .tYllplcal .Rim .l~y 
"Oevelol~enl do~ment for .bell lechnolo4W caisson with m or more tsfgo o!srneter 
available for the location, dul!gfl, constmonon iiCnllne located benea~ th(.l.i.~oant walter 
and copeoHy of coolMg walter Intake etnJotwoe source. Need f~  fullller flllraltlon, in .re.el cs.see, 
for minimizing aldveree eovlroflmantel Impeot", lal ellmlnalted re a~lng in high, capital eav_lflOe 
dated Apdl, tiff'O, pegs 77, describes this type end lower OINIrattOfHU e x ..iNm~t. uraui, The 

ney gallery mqulreal amy I.ill~iu Mea l . , .  ira- 
of "llxs~-screen intake" me follows: C:m°rtenlkletelkldln orowdadfor ooly__induetrhila frim41on.Cente~'aaln°of _eoetC°nof 

~ l l o n a l l  sand fHtfaltlon p.lilntO, .l?ann_eyl 

i Major Wilier daveloF, mern programs. 
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.TRI-STATE SYNFUELS COMPANY 
Indirect Coal Lique~act;o.~ Plant 
Western Kentucky 

FLUOR ENGINEERS AND CONSTRUCTORS. INC 
C o n ~  83S50~ 

NaY 19 ,  1981 

1 . 0  G3~ERAL 

STRDCTURAL ]~qGINEERING STUDY 

RANNEY h~ATER SYSTEM VERSOS ~TTAKE 

Th~s  s t u d y  ~ 1 1  p r c ~ i d e  • ~ s :  o f  a Z a n n e y  W a t e r  S y s t e :  v e r s u s  
a n  a l t e r n a t e  s u r f a c e  w a t e r  $ n ~ k e  s t r u c t u r e .  

2 . 0  WORK DEFINITION 

2.1 The Ranney M a t e r  S y s U e ~  shall be one of the follo~ing: 

2.1.1 RadAa/ C o l l e c t o r s :  H o r i z o ~ t a /  a c ~ n s  r e . L a t e  f r o m  a 
c e n t r a l  c a i s s o n  c o l l e = t i n g  r a t e r  f : o m  t h e  m = T m m d i n g  s ~ z a t a ,  
utilizing either i ~ l u c e d  infi1~ration or ground va~-r 
s t o r a g e  a s  T~e  s o u r c e  o f  s u p p l y .  

2.1.2 Raw Water Intakes: The onshore ~ing sUa~Lon and 
caisson is 9~avity fed ~hzou~h one o r  more intake lines 
~hich sure su~l£e~ ~ ~ e  o r  more in~ake s~eens Z~at~ An 
the surface water s~urce. 

2.1.3 Znfiltra~/o~ Galleries: Permeable hoziz~T~l o: inclined 
c c n d n i t s  a~e constructed belo~ ~ water table An an az~a 
w h e r e  t h e  permeablility of the na~al soil is s~ff~cle~t 

t~ansnAt t h i s  qc~m~. t ty  o f  water t o  t h e  gal ] .ex-y under  

The optAn~ I ~  Water ~s~m will be selec~ and an 
estimate~ co~s~z~cti~ cost pr~v.Ade~ as part of the 
HM~lr~eo1~gical Survey, Fluff Inquire 10. M003-0-835504-73B. 

2.2 Alter.ate surface water intake structures t o  b e  e v a l u a ~ : e d  b y  FI~ 
shall be T~e following: 

2 . 2 . 1  Onshore p~p-hanue wi~h deep mhaft and ~nnel under river 
An~ske s~ruc~ure p~jecniag =p thru ~be r£v~r ~ 

a ~eloci~ cap. 

2 . 2 . 2  Onshore pm~-house wi~h shallow shaft am4 t~mel 
sAde  o f  ~be  raver b a n k ,  8 ~ i  a b o v e  t h e  = A ve r  b o s o m ,  

w i t h  i n ~ k e  s c r e e n s .  

2.2.3 Above water tTessel and pump platfoz~ vAth su~ezge~ 
~mps suspended in.he ri~. 

The c g t i m u m  a l ~ e r n a t e  s ~ . - £ a c e  w a t e r  ~ n t a k e  s t r u c t u r e  w i l l  
be nelec~ed and a c~s~ c~azi~ ~ vAth the 
Rmmey Wa~ S y s t e a .  Final r e c m o e n d a t i o n  wiXl be based em 
total ~ t  a n d  quaXAty o f  t h e  w a t e r .  

1 
L.,W ~ olm,mlf~ W o~I' w~ 

I Iusma.'iI ~ 8~mlmlmB ~ ~ 
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TRI-STATE SYNFUELS COMPANY 
Indirect Coal Liquefaczion Plant 
Western Kentucky 

FLUOR ENGINEERS AND CONSTRUCTORS, INC. 
Comra~ 835504 

STR~'~YRAD ENGINEERING STUDY (Continue~) 

3 . 0  DELIVERABLE TO TRZ-STATE 

A f o z = a l  repo=¢  Cha t  c o n t a i n s  t h e  f o l l o w i n g :  

3 .1  C a p i t a l  c o s t  e s t i m a t e s .  

3 .2  O p e r a t i n g  c o s t  es lL imates 

3 . 3  G e n e r a l  a e s = r i p t i e n s  o f  p roposed  i n t a k e  s t z u c C u r e .  

4 . 0  SCHEDOLE 

Z t  is estimate5 that ~he propose~ work will be ccmplete~ as follows: 

4.1 Ranney Water System: 3 months after award of contract (N0. k003- 
0-835504-7JB). 

4.2 Alternate Surface water intake structures: 4 months after auth- 
orization t o  proceed. 

i 
,,, 
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Surface CRaw) Water and Ranney Collector Well 
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WATER, C~IALITY 

DuHng the in t t i a l  constant rate test  in January, 1982, two water samples 

were taken from the pumping well (PW), one af ter  3 hours and one af ter  24 

hours of pumping, and sent to an independent ]aboratory for analysis. In 

addition, a Water sample was obtained from observation wells instal led above 

the clay separating layer (R-2 shallow) and below the clay (R-2 deep), to 

observe any differences in water qual i ty .  In general, the water above 

this clay layer appeared to be of  a s l i gh t l y  better qual i ty  with regard 

to Total Dissolved Solids and, par t icu lar ly  the iron and manganese concen- 

trat ions. For th is reason, and others previously discussed, i t  was decided 

to re- insta l l  the observation wells ~nd pumping well above the clay layer 

and perform a second test  of the aquifer. 

During the ~econd constant rate test ,  in Apr i l ,  1982, three ~ t e r  samples 

were taken from the pumping well at one hour, th i r ty-one hours and seventy- 

four hours af ter  pumping began. These s~ples and one obtained .from the 

Ohio River were submitted to an independent testing laboratory f o r  analysis. 

The results of ~.~P-se analyses and those conducted during the f i r s t  test  pump- 

ing are included in Appendix T for reference. The water qual i ty  appears of 

the calcium-magnesium-bicarbonate type ~ i c h  is f a i r l y  typical of ground 

water along the Ohio River ~ t h  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-tem 

pumping at increased pumping rates i t  is anticipated that concentrations of  

- 3 3 -  ,, 
I i 

4 

t 



- i i  

some const i tuents,  such as Hardness and Dissolved Solids, can be expected 

to decrease as increased i n f i l t r a t i o n  is  induced from the Ohio River. 

Oevelopment o f  a ground water system has tony advantages over a surface 

ra ter  supply, some o f  which include: 

1. More uniform physical and chemical water quality v i t h  time 

causing less variance in treatment procedures. 

2. Very low in  suspended sol ids general ly requir ing no f i l t r a -  

t ion  or c l a r i f i c a t i o n .  

3. Wanner water temperature in winter possibly leading to less 

problems wi th water l i ne  breakages. 

4. Cooler water temperatures in the summer. 

,.I 
"4 

5. A ,ore  protected supply, less susceptible to pol luzion or  

contamination. 

6. Very low or no harafful bacter ial  levels in ground water. 

- I  

I 

( 

. Because of  the adsorptive, ion exchange capacit ies and slow 

f i l t r a t i o n  character is t ics  of the aqui fer ,  levels o f  organic 

chemicals are general ly  less in ground water than in surface 

wa t e r .  

l'llUGl~l= I l i d  I I I W l l l l  im ~ 

i ~  gmOf J leg P~qf aB I R  B o i l  



Constder|ng al l  of the ramifications, a ground water supply appears to be 

more advantageous especially from an overall quali ty aspect for  the proposed 

plant. I t  appears that the ground water supply my requtre s l igh t  addition- 

al softening 1:o reduce hardness, however t t  is anticipated that continued 

pumping at higher pumping rates may reduce the levels of hardness and several 

other constituents observed here. Although less softening may be requtred 

in treal~nent of the surface water, extensive c la r i f i ca t ion  processes w i l l  

be required., especially during periods of high ~ow in the r iver  with great- 

er sediment loads. 

-35-  
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OHIO RIVER 
WATER QUALITY AT SELECTE D LOCATIONS 

SITE . . . . . . . . . . . . . . .  A B C D 

SAMPLE DAT£ . . . .  10/26/79 10/9/81 2/5/81 3/3/78 

E F G 

11/6/78 6/79 6/1/78 

:a lcu la tedCO 2 13 6 

~henol A l k a l i n i t y  as CaCO 3 0 0 

Total A l k a l i n i t y  as CaCO 3 60 90 

Total  Hardness as CaCO 3 166 156 

Carbonate " " " 60 go 

Non-Carbonate" " " 106 66 

Calcium Hardness as CaCO 3 106 lO0 

:alcium as Ca 42 40 

~gnesium Hardness as CaCO 3 124 56 

.qagnesium as Hg 36 16 

Chlorides as C1 23 56 

Total Iron as Fe 4.36 .17 

Manganese as Hn 0.11 

~ a t e s  as SO 4 205 95 

Z,.,~ as Zn .03 

Total  D~ssolved Solids 318 

~H 6.87 7.4 

Carbonate as CO 3 0 

i ca rbona te  as HCO 3 90 

H3droxides as OH 0 

Spec i f ic  Conductance 
(umhos/cm) 360 

SCability Index 3 . 1 4  6.81 

1 10 3 19 12 

0 0 0 0 

38 94 82 84 75 

216 420 210 220 135 

38 94 82 84 

178 326 128 136 

110 160 138 lO0 

44 64 55 40 

106 260 72 120 

30 75 21 35 

28 55. 36 27 20.5 

2.85 2.30 .11 2.24 

.b'7 0.0 .03 

85 

204 

7.67 7.21 7.69 6.88 

0 0 

38 84 

0 0 

345 

7.16 

( • 
( 
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T H E  R A N N E Y  C O M P A N Y  
D I V I S I O N  O F p - N r ' W  Y O R K  C:OMFmANYo I N ( : -  

NOV I 8 1981 

g .gz,,,,, 

2 N O R T H  STATE S T R E E T -  P- O. B O X  7 2  - W E S T E R V I L L E .  O H I O  4 3 0 8 1  - (614) 8 8 2 " 3 1 0 4  

r¢ovember 13, 1981 

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

Attent ion: Mr. John Shipp 

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

! 

Dear dohn: 

We have listed below the results of a water analysis on a sa.mple taken from. the 
O~hio River in the vic ini ty of Hend~rsor~ We are in the process oY having a wate~ 
sample analyzed that was taken from ll~-5 at the test dr i l l ing  site. More repre- 
sentative samples of the local ground water wi l l  be obtained, and analyzed during 
the test pumping procedures. The sable was taken dune, 197g. 

PARAMETER OHIO RIVER 
39, J Calculated CO~ 

Phenol Alkalii~ity as CaCO~ O. 
Total Alkal inity as CaCO~- 84. 
Caustic A l ka l i n i t y  as CaC03 0.O 

0. Carbonate as CO~ 
Bicarbonate as RCO~ 84. 
Hydroxide as OH " O. 
Total Hardness as CaC0~ 220. 
Carbonate Hardness as CaC0~ 84-. 
Non-Carbonate Hardness asCaCO 3 136. ~ 
Calcium Hardness as CaC03 10O. 
Calcium as Ca 40.-" 
Magnesium Hardness as CaC03 120~-. 
Magnesium as Mg 35. 
Chlorides as C1 
Total Iron as Fe 2.24 
Manganese as Mn 0.03 
pH Value 6.8B 

U~ Oil ~SCL0~JRr ~ RE~nr DATA | 
~; ~J¢"~¢~ lm TH£ mte.slrRIc].mo~ (IN 'l~l[ i NInl4~ PA~.~ ~ I l l [  F~.riT ~ THiS REFos'r 

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

I hope th is  information is  helpfu l .  We w i l l  have more representative samples 
analyzed as they become avai lable.  

R A N N E Y  C O L L E C T O R S  I N T A K  *=" P U M P  S T A T I O N S  H Y D R O L O G I C  EVALUATION 

R E C H A R G E  S Y S T E M S  L A R G E  D IAk I [~ 'FER C A I S S O N S  



Fluor Engineers and Constructors, 1n¢. 
I r v ine ,  Cal i forn ia  
Mr. Oohn Shipp -2-  November 13, 1981 

Please l e t  us know t t  ~ you have any fu r ther  questions or require any addit ional 
inforu~tion. 

Very t r u l y  yours, 

THE RANNEY COMPANY 

HCH/blw 

. 

~I14E OI m ~ m m 
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TRI-,TTATE SYNFUELS COMPANY 
Indirect CoaJ Liquef~"tJon Plant 
Western Kemuclcy 

FLUOR ENGINEERS AND CONSTRUCTORS, INC. 
Contmc:: B35504 

RANNEY COLLECTOR ~ ((mRODI,~) 
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T H E  R A N N E Y  C O H P A N Y  
D,v,s,o. o r ~ w e . . = w  ~o .x  CO.*A.~. ,.C- 

R E C E I V E D  

1 T 

ATD C O N ~  DI~T. 

::~ N O R T H  S T A T E  S T R E E T  - R O.  B O X  7 2  - W E S T E R V I L L E ,  O H I O  4 3 0 8 ,  • ( 6 1 4 ]  8 8 2 - 3 1 0 4  

Hay 12, 1982 

Fluor Engineers and Constructors, Inc. 
Advanced Technology Divis ion 
Post Office Box Cl1944 
Santa Aria, Ca l i fo rn ia  92711 

At tent ion:  Mr. W. aack Buckamier 
Senior Contracts Engineer 

II $1PMKCi II IlK InUll¢l l l l  I I  glE 

iii 

REFERENCE: PRELIMINARY REPORT 
DETAILED PUMP TESTING 
FLU0R CONTRACT NO. 835504-0-K004 

Gentlemen: 

The tes t  pumping procedures at Site 6 have been completed and some prel iminary 
observations presented herein. The survey area tested indicated a very good 
potent ia l  for  ground water development and Site 6. in par t i cu la r ,  indicated • 
higher y ie ld  under test  condit ions than most s i tes along the Ohio River. 

In order to develop the prel iminary design fo r  a Col lector  ~11 system in the 
study area to produce long ten.  re l i ab le  y ie lds  of  12,000 or 18,000 gallons 
per minute (gpm), the y i e ld  determinations were based on anticipated minimum 
conditions oi = low r i ve r  stage, water temperature and took into account the 
e f fec t  that well interference would have in the system. U t i l i z i ng  minimum 
condit ion values is  c r i t i c a l  to ensure that the minimum y ie ld  requirements can 
be satisfied at ali times. 

Under test  condit ions, the y le ld  from a Col lector well at  Site 6 ~ould approx- 
Imate 6,000 gpm. However, under ~n iaun  condit ions, th i s  3~eld would be reduced 
somewhat. The anticlpo1~d 3fields from Col lector wel ls located at the other 
s i tes  can only be approximated at th is  time, and are es t tmted to be s l i g h t l y  
less than 5,000 gpm. These y ie lds w i l l  be more c lose ly  determined fol lowing 
l ~s t  pumping at each s i te  as construction plans progress. 

Based upon these determinations, i t  appears that  a y te ld  of  12,000 gm can be 
developed from a system o f  three Ranney Col lector  wel ls .  Correspondingly, i t  
appears that a 3rie]d of 18,000 gpm can be obtained from a series of  f i ve  Col lec- 
1mr wel ls.  As fu r the r  l~s t ing  at the ind iv idual  s i tes is  accomltshed, there 
ex is ts  a p o s s i b i l i t y  that  each of l~ese systems can be reduced by one Col lector 

R A N N ~ ' Y  ~ O L I . [ C T C ) R S  I N T A K [  P U M P  S T A T I O N S  N Y D m O I . O O l C  ~ V & L U & T I O N  

R E C . ~ A R G I [  S Y S T [ M S  L A R G E  D I A M ~ T [ m  C A I S S O N S  



Floor Engineers and Constructors, Inc. 
Hr. W. Jack Buckamier -2- l~y 12, 1982 

wall,  as results dictate.  For the purpose of system cost comparison, three 
and f ive Collector wells should be used and prospective si tes (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 gp~ con- 
| s i s t i n g  of f ive Ranney Collector wells is about $6,200,000.00, and for a system 

~ | t o  produce 12,000 gpm fromthree Ranney Collector wells, is about $3,720,000.00. 
|Detai led test  pumping at prospective Collector sites is estimated to cost 
L$65,000.00 per s i te .  

In our previous correspondence of December 18, lgB1, 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 sit=_ as the tentat ive Intake location. The estimated cost to design and 
construct a Ranney Surface Water Intake to produce up to 18,500 gpm fs about 
$2,200,000.00. 

Please f ind attached copies of the water qual i ty 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 suf f ic ient  for  your pro~ect plan- 
ning at this point. More detailed determinations will be included in the final 
report. 

Thank you for thi~ opportunity to be of service. 

Very t ru l y  yours, 

TIlE RANNEY COMPANY 

HCH/blw 

Enclosures 

Te"/~L 

Henry C. ~-Iunt 

..V/.. , 'z,,m ; 3, ~.,, ~ "~ ~ ( ~ " , , ' , )  ~ ,  ?t.r,  o ~  

Pdr..p ~ 7  = /.r. (. c , , , ~ . ~ ' )  = z/c,,to, ooo 
- t.~- ( 6 , ' r z ' ~ ' ° )  = 7 ,  ~¢;o, ooo 
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~ A Q U A  ASSOCIATES INC. 
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Faidield. N.J. 07006 
(201) 227-0422 

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

[ A~tn: Henry Runt 
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N.J. DEP. CERTIFIED LABORATORY 1107066 

ANALYSIS REPORT: 

Laborato~No.  81S92W 

DMeSampied 4 / 2 7 / 8 2  

Location Tri S t a t e  S ~ n £ u a l s  

Henderson, Xent~ck~ 

Source Pumping yell after 

74 h o u r s  p u m p i n g  

pH 7.1 Units 

Color 0 Units 

Turbidity i0 Units 

Conductivity 642.....Microllhos/ 
Cm. 

Total Dissolved Solids 513.6 mg/1 

Total Alkalinity, 
CaCO 3 
Carbonate Alkalinity 

CaCO 3 
licarbonate Alkalinity 324 

CAC03 
Hydroxide Alkalinity 0 

CaCO 3 

324 mg/l 

mg/1 

mg/l 

ng/l 

Chloride, as Cl 6 mg/l 

Sulfate, as SO 4 5 4  m g / 1  

F l u o ~ : i d e  a s  F 0 . 2 2  m g / 1  

P h o s p h a t e ,  a s  PO 4 0 . 2 1  = g / 1  

T o t e 1  H a r d n e s s ,  
CACO 3 

C a l c i u m  H A r d n e s s  
CaCO 3 

M a g n e s i u m  H a r d n e s s  
CaCO 3 

Z r o n ,  As Fe 

M a n g a n e s e ,  As Mn 

C o p p e r ,  as Cu 

S i l i c a ,  a s  S£0 2 

N i t r a t e ,  As N 

S a t u r a t i o n  I n d e x  

T ~ . - / -  . ~ " ~ . . = 5  - - ' .  

3 6 o  n g / Z  

24__4._..4 - 9 / 1  

116 r i g / 1  

o . s ~  s g / 1  

< o.o..._~_~ s v / 1  

o. l__.fs s v / z  

1 1 . ~  n g / 1  

0 . 9  m g / 1  

÷ 0 . 1 2  

l 

imu~ItNm m I 

ml~u ~ al M lll~II Ires I 
Hi l 



b • 

( , , ~ p e A Q U A  ASSOCIATES INC. 

1275 Bloomfield Avenue 
uilding 1 
.O. Box 1251 

Fairfield, N.J. 07006 
(201) 227-0422 

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

~ A~n: Henry Hun~ 

43081 

-7 

_J 

N.J. DEP. CERTIFIED lABORATORY #07066 

Date 

A N A L Y S I S  REPORT:  
5 / 8 / 8 2  

Labomtow No. 81611W 

Date Sampled 4 / 2 4 / 8 2  

L0ca~0n Tr£ Sta~e Synfuels 

~enderson, Kentucky 

Source Pumping Well @ 1 Hour 

pH 7.3 U n S t s  

Color 0 Units 

Turbidity Ii Units 

Conductivity 640 M£cromhos/ 
Cm. 

Total Dissolved Solids 512 mg/l 

ToPaZ Alkalinity, 164 mg/l 
CaCO 3 
Carbonate Alkalinity 0 mg/l 

CaC03 .. 
Biqarbona~e Alkalinity 164 mg/l 

CaCO 3 
Hydroxlae Alkalinity 0 mg/l 

| , ,i 

CaCO 3 

ChZozide, as Cl 12 mg/l 

Sulfate, as S04 44 mg/l 

Fluoride as r 0.15 mg/Z 

Phosphate, as ~04 _0.25 mg/l 

Total Hardness, 
CaC03 

Cal=lum Hardness 
CaCO 3 

Magnesium Hardness 
CaCO 3 

Z r o n ,  as Fe 

Manganese, as Mn 

Copper, as Cu 

S~lica, as SiO 2 

Nitrate, as N 

J 9 8  rag/1 

170 r i g / 1  

z28 ,,.g/l 
1 . 2 4  rag/1 

~ 0 . 0 1  , , g / !  

0 . 2  rag/1 

2.3 mg/l 

I USE R B~E."S~RE OF l~pOlllr DaTa | 
IS ~UWE~ TO 1"14':" RESTIt~"I~N ~q TME 

t~GEM THE f ~ T G F  THIS REFc~r' 

~rect~ 



~AQUA ASSOCIATES INC. 

I " \ \ \  J E l l "  / / / / 1275  Si~mtield Avenue 
I 

Fairfield, N.J. 07006 
(20~) 227-0422 

~-- The Ranney Co. 
P.O. Box 72 
Westerville, Ohio 

L At~n: Henry Hunt 

43081 

- ]  

/ 

N,J. DEP. CERTLFIEO LABORATORY 807066 

Da*.e 

ANALYSIS  REPORT: 
$ / 6 / 8 2  

Labormo~ No. 81594& 

DsteSam~ed 4 / 2 4 / 8 2  

Loca~on T r i  S ~ & t e  S y n £ u e l ~  

H e n d e r s o n ,  K e n t u c k y  

Sour~  Ohio River e I h o u r  

pH .7.3 Units 

35 Units 

54 Dnits 

Color 

Tuz~Idi~y 

C o n d u c t i v i t y  3 3 1  M i c r o m h o s /  
C m .  

To~al Dissolved Solids 265 mg/l 

Total Alkalini~y, 
CaCO 3 
Carbonate Alkalinity 0 

CaCO 3 
Bicarbonate Alkalini~y 120 

CaCO 3 
RTdroxide Alkalinity O 

CaCO 3 

1 2 0 m g / 1  

n g l l  

r i g / 1  

r i g / 1  

C h l o r i d e ,  a s  C1 

S u l f a t e ,  a s  SO 4 

F l u o r i d e  a s  F 

P h o I p h a ~ e ,  a s  PO 4 

~ n g / 1  

65 m y / 1  

J I . J l . ~ . _ n g / 1  

~ n g / 1  

T o ~ a l  H H r d n e s s ,  1 5 0  m g / 1  
CaCO 3 

C a l c i u m  H a r d n e s s  H 0 m g / 1  
CaCO 3 

M a g n e s i n m  H a r d n e s s  ? 0  ~ g / 1  
CaCO 3 

~ = o n ,  a s  Fe  0.1._.~2 r i g / 1  

M a n g a n e s e ,  a s  Mn 0 . 3  m g / 1  

C o p p e r ,  a s  Cu 0 . 1 9  m g / 1  

5 i l i ¢ 8 ,  as S iO 2 6 . 3  mg/1  

N i t r a t e ,  as N 3 . 4  mg/1  

i 

~k*qCtOr 



AQUA ASSOCIATES INC. 
AJ'Mllyttcdl ~hemmstty or~ B&lCtet~4~y 

1275 Bloomfield Avenue 
uilding 1 

" ~ , ~ / / ~  P.O. Box 1251 
Fairfield. N.J. 07006 
(201) 227-0422 

n 

I 
The Ranney Co. 
P.O. Box 72 
Wes~erville, Ohio 

L A~tn: Henry Hunt 

43081 

- ]  

_J 

N.J. DEP. CERTiFIED,LABORATORY #07066 

A N A L Y S I S  R E P O R T :  

Date 5 / 5 / 8 2  

Laboratory No. 81593w 

Date Sampled ~ ~ / 25 / 82 

Location T r ~  -: te l :e__Syn f u e  ! s  

Henderson Kentucky 

Source Pumping Well ~ 31 Hrs 

7 : 0 0  pm 

p~ 7.1 Units 

0 Units 

II Units 

Color 

Turbidity 

Conductivity 634..._Micromhos/ 
cm° 

Total Dissolved Solids 507 ng/l 

T o t a l  Alkalinity, 332 mg/l 
CaCO 3 
Ca=bcna~e Alkalini~y 0 mg/l 

CaCO 3 . .  
Bicarbonate Alkalinity 332 mg/l 

CaCO 3 
Hydroxide Alkalin£~y 0 mg/l 

CeCO 3 

Chloride, as Cl 

S=Ifa~e, as SO 4 

Fluoride es F 

10 mg/l 
iL 

SO : g l l  

O. 22 m g / l  

Phosphate, a s  PC 4 O .  34 = g l l  

To~al Hardness, 
CaCO 3 

Calcium Hardness 

CaCO 3 
Magnesium Hardness 

CaCO 3 
Zron, as F e  

Manganese, as Mn 

Copper, as Cu 

Silica, a s  S~O 2 

Nitrate, as N 

3";6 ~n~'/l 

232 m g / l  

144 rag/1 

0 . 3  , . g / 1  

< O .  01 :g/l 

<0.01 mg/l 

i0 mg/l 

1.0 mg/l 

l I lUSt' IIg OIS~JD~IIIE I~  WEllClr I~T& 

I~ ~ ' B . K ~  " l lvnn[  I i 1ESl l t~ ' l~  (~11 lrNE 

11~¢~. P A ~  &T TN£ FROWr Ol: ¢MLS Ir~'lFg~ 

D~rector 
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T H E  R A N N E Y  C O M P A N Y  
DIVImlON o I r ~ - N E W  YOIWlK GOMI~k l I~  ~, IN(=, 

~- N O R T H  STATE: S T R E E T -  R O.  B O X  7 2  • WESTERV,LLr. OHiO ~ 3 0 8 1 -  (6~4)  8 8 2 - 3 1 0 4  

Parch 8, 1982 

Fluor Engineers and Constructors, Inc. 
Advanced TechnologLy Division 
Post Off ice Box Cl1944 
Santa Ana, California 92711 

Attent ion:  Mr. John Shipp 

~ccci,~.d 

" " "  I .- iS~1 
• J .  #" 

REFERENCE: GROUND WATER AND RZl/ER WATER (~UALITY 
TRI-STATE SYNFUELS PLANT 
GENEVA, KENTUCKY 
FLUOR CONTRACT NO. 835504-0-K004 

Dear Mr. Shipp: 
( I 

L'l em Ib~CLgE~Jel[ iF lIOeal I~t~ 
I SUlfa 1~ IrK IKilmalm IR I1~ 

~ I~G[ A! line limit I f  II1~ 11mw 
I 

Please find enclosed graphs regarding water qual i ty trends at locations along 
the Ohio and Mississippi Rivers as requested, lle have also enclosed tnformt ion 
regarding Ohio River quali ty at seven locations along the 0hto (tmltcated as A-G 
on the enclosecl map) a price l i s t  and analysis schedule from Aqua Associates, 
Inc.,  and a schedule of required constituents (Exhibit A) for testing. 

The enclosed graphs (Attachments 1-4) i l l us t ra te  the water qual i ty trends for  a 
Collector well and a test pumping well along the Hississippi River and a series 
of seven Collector wells along the Ohio Rtver. These graphs depict changes tn 
the ground Water quali ty and the trends indicate that the ground Water qualtty 
approaches that observed tn the ad~jacenl; Aver  with time. 

The water quali ty analyses show, tn the table as Attachmnt 5 were obtained from 
the sites indicated on the location mp (Attachment 6), and indicate variations 
in concentrations of certain parameters; even between stations ~htch are f a i r l y  
close together. You mentioned that the r iver  rater quality data obtained by your 
Process Department had indicated some variations at simpltng stations, both season- 
a l l y  and other~rise. As we discussed, fluctuations tn r iver  water qual i ty have 
indicated that ground water source can often provide a supply of more consistent 
qual i ty ,  f ac i l i t a t i ng  a more fixed treatment system, t_t is anticipated t~at levels 
of tu rb id i ty  and color observed during preliminary testing r i l l  be inch lower or 
eliminated in the f inal  tns1~llat:ton. 

From the enclosed price l i s t ,  (Attachment 7) the cost to conduct the complete l i s t  

RANNE~I  ' COI . I . I I 'C ' I 'O IRS  I N T & K  Ir P U M P  S T A T I O N S  H Y D R O L O G I C  I [ V & I . U & T I O N  

F t E ¢ I - I A I R G E  S ~ I ' S T E : M S  L A R G E  D I & I 4 E T r l q  C A I S S O N S  



Fluor Engineers and Constructors, Inc. 
Mr. John Shipp -2- )(arch 8, 1982 

" t  

I 

of analyses l is ted on Fluor Exhibit  A would be in excess of $400.00. The param- 
eter analyzed on the samples collected during the previous tes t  pumping are ident- 
I f ied  on the price l i s t  as the "Complete Test Package" for  $45.00. These param- 
eters are those generally tested in water sample analyses durtnfl s imi lar  hydro- 
geological surveys, and any addit ional required parameters would be considered an 
extra to the or ig inal  contract. Our current schedule fo r  obtaining water samples 
during the f ina l  test  pumping is  to co l lect  a pumped water sample one hour, twenty- 
four hours and seventy-two hours a f te r  pumping began. One r i ve r  water sample w i l l  
also be col lected; makieg a to ta l  of four samples to be collected and tested dur- 
ing the f ina l  test .  Should you desire addit ional samples to be col lected during 
the tes t ,  please advise. We would expect to add a standard f i f teen  percent mark- 
up on the cost of  addit ional required analyses to cover ourhandl lng costs. 

Please let us know i f  you have any questions in th is  regard, and please notify 
us which analyses you would l i ke  included during our f i na l  test ing. We ant ic ipate / star t ing the f ina l  tes t  on or before )larch 17, 1982, s i te  conditions permit t ing, 
and completion of f i e l d  test ing procedures by March 26, 1982. 

We hope that  the weather and r i ve r  conditions in the next several weeks w i l l  be 
favorable and permit us to complete the f i e l d  procedures on schedule. We are 
anxious to complete th is  phase and prepare our analyses. 

~ank you for  your assistance in th is matter. 

Very truly you r s ,  

THE RANNEY COMPANY 

t{CWblw 

Enclosures (Attachments 1-7) 

Henry C. ~unt 

mlmcl ~ ~ ~ t lmT ¢F !~¢~ I~Pmt 
i 
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TRI-STATE SYNFUE~ COMPANY 
Indimct Co#@ Li¢lu~mction Plant 
Wutem Kantucky 

FLUOR ENGINEERS ~ CONSTRUCII)ML I N ~  
Coammt gaM04 

AT~ACMG~TTS 5 & 6 

See "Sur face  (raw) Ware: 

A n a l y s i s  R e p o r t s "  
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.~quat . ,~880C~&T.o8, J,,n¢. 
P.O. Box 1251 
West Caldve11,  New J e r s e y  07006 

ANALYSES AND PRICE LT.ST 

C0~LETE TEST PaCkAGE (~45) 

Total Disso lved  Sol£ds~ 
To~al Alkallnlty, as CaC0~ 
Ca.Tbonat:e Alkallnlty, as  ~CO.~ 
Bicarbona te  A l k a l i n i t y ,  as  CaC03 
Hyd~o~des ,  a s  Oil 
.Chlo=ide, as  Cl  
S u l f a t e ,  aS SO/. v- 
Fluoride, as F~ 
Phospha1:e, as P04 
pH 

Tota l  Hardness ,  as  CaCO~ 
Calc£~:  lh=dmtss ,  a s  CaCO~ 
Masnesium Hacdness,  as CaC0~ 
Conduct:l.viCy " 
l~on,  as  Fe 
Mansaneee,as 
Coppe~., as  Cu 
S£1£c&, as S£0 2 
Color ,  I~CS 
Turb td i tT ,  NTU 

Alum2n~n 
An~mony 
Arsenic 
Beryllium 
Bari~n 
Cadmlmn 
Calc£~ 
ChzcEL~n 
~obalt 
Lead 
Masneslum. 
Mercury 
Molybdenum 
Nickel 
Plat/n~n 
Pot,aeetum 
Seleni~n 
S i l v e r  
Sod:Lure 
Tin 
TunEsten 
Zinc 

ADDITIONAL ANALYSES AVAILABLE 

CHEMICAl, 

P ' c t t e  p ~  

10.00 
10.00 
1.5.00 
10.00 
lO.OO 
10.00 
10.00 ,-" 
10.00 
10.00 
10.00 
10.00 "" 
20-00 
10. O0 
10.00 
20.00 
10.00 
20.00 
l o .  O0 
10.00 ,/" 
10.00 
15.00 
1.0.00 

( a l l  ~ e t a l  a n a l y s e s  p a ~ o z ~ e d  by  Ato~© 
AbsorptLon S p a c t r o p h o ~ t r y . )  

L 

l 
° ~ °  



.AquL ,Associates, Inc .  
P.O. Box i251 
West Caldwel l ,  New ,;e=oeT 07006 

'C ~ 8 i c a l  and Inorsr, antc 

Satu~atlon Index 
Sa1~n£ty 
*,'td.l.Cy 
~ .  om:Lde 
Chloz4.ne Demm'Ld 
Cyanide 
Nit:cosen, ,fmaonJ.i 
Nttxostn,  O~8az~Lc 
N i t r i t e  
Disso lTed  O:Tgen 
Phospha1:e, To~.al 
Phosphorous ,  T o t a l  
SulfJ.de 
Sulfide 

- 2 -  

Or~snic 

Grease and 011 
O=gar~Lc Vol, a r . t l e  Ac£d 
BOD (Bio,-..hem£©al Oxysen Demand) 
COD (Cbem:tc~1 oxygeu D~m.,.~l,) 
Phenol 
SurfacCan~ (I)etergenl:) 
T0C {Tota l  Organic Can-bon) 

(20Z) 

l~J.ce pet" 
~ z y . . i , ,  (.)) 

1.5.00 
5.00 
S.00 

10.00 
1.5.00 
15.00 
10.00 
1.5.00 
10.00 
10.00 
10.00 
15.00 
10.00 
10.00 

20.00 
20.00 
15.00 
15.00 
15.00 
15.00 
20.00 

227-0422 

oz-de:r fo~ ~ ldSt iona/  m ~ l y e u  - - -  $30.00 
(',,'Lthcn.~t ~,~3.00 Pseicase k.zalTa.~s) 

i I-"m t mscumau ~ m i ) 
Is m s l ~ ' ~  INE l 4m IIM 

I P~I' *" I~/qlNw 0F mlS IIEFNr 



T H E  R  , INEY C O M P A N Y  
o , v , . . , o , ,  = o , , , , , . v .  , , ¢ .  

NORTH STATE STRC'ET o P. O. B O X  7 ~  - WESYERVILLE,  O H I O  4 3 0 8 1  - (614) B ~ 2 - 3 1 0 ~  

FebPuaw 4, 1982 

Fluor Engineers znd Constructors, Inc. 
Advanced Technology D~vtsion 
Post Office Box (:11944 
S~nta Ana, California 92711 

Attention: Hr. aohn Shipp 

Dear Mr. Shipp: 

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

l i~ l i~ ~J~E & l  THE F ~ T  ~ ; H I S  ~ f ~ i [  

Since we are now delayed in the completion of our work by high r iver  conditions, 
we be]ieve th is  is an appropriate point to summarize our work to date. 

To date, we have constructed one observation wel] (R-3) at Site 4 and six obser- 
vation wel]s at Site 6 p]us the conversion of the original tes t  well to an ob- 
servation well. The pumping we]] at Site 6 has been instal led and a step test  
and a 24-hour constant rate ¢.~st run. The si te and area appear encouraging from 
a quant i ty and qual i ty standpoint, however, the pump test  data to date is too 
inconclusive to accurately compute anticipated well ~r~e]d at Site 6 (or the other 
si tes) or to f ina l i ze  design of a Co]lector well at the s i te .  

The cause of the problem is a geological sequence not previously ~dentified in 
available investigative reports for  the area; wherebj~ the aquifer, ~hile appear- 
ing continuous in many holes, is apparent]y sp l i t  by a clay layer i~to ~ o  zones. 
The lower zone, from 106 feet below grade ¢o bedrock, appears less productive and 
s l i gh t l y  rare ~dneralized, .part icular ly v i th  respect to iren and manganese, than 
the upper zone, which extends from 60 to 98 feet. 

This condition fi~t became apparent as a clay layer observed in logging the test  
well (R-3) at Site 4. Hoping that  the clay layer was s i te  speci f ic ,  we moved the 
test  ¢o Site 6 and af ter  the ins ta l la t ion of two observation wells realized that 
stmtlar geologtc conditions existed at th is s i te .  Subsequently, f ive observation 
wells and a test  pumping well were instal led in the lower zone, while a sixth ob- 
servatton well was instal led tn the upper zone to observe water level d i f ferent ia ls  
between the two zones. Pumping tests were conducted and indicated a d i f ferent ia l  
of  over 3 feet  between the upper and lower zones. The prel i ,dna~j indications are 
that the lower aquifer is of  su f f i c ien t l y  low capacity and qual i ty  that i t  should 

RA.~N [Y  COL.I .ECTORS INTAK ¢" P U M P  S T A T I O N S  HYDROLOGIC [ V A L U A T I O N  

R E C H A R G E  S Y S T [ M S  I . ~ R O E  DIAME"I "ER C A I S S O N S  



Fluor Engineers and Coostructors, Inc. 
1~. 3ohn Shipp -2- February 4, 1982 

not be u t i l i zed  tn the f ina l  ~estgn. 

Consequentl3, th i s  means that  the observation and test  pumping wells must be re- 
set In the upper zone of  materials and a second pump test  conducted. Me had 
In i t i a ted  these procedures when high r i ve r  conditions flooded the work st te and 
delayed our work. Me are prepared to resume the test ing procedu,-es as r i ve r  con- 
dtt tons permit. Me should corn]ere the second test app,-oximately two weeks a f te r  
we can return to the st te and we w i l l  prepare a pre]iminary l e t t e r  report one 
week a f te r  test ing ts complete and a f ina l  report three weeks fo l lov ing.  Me are 
fol-loving r i ve r  conditioms dai l~ and wI11 res tar t  as soon as the st te begins to 
dra|n. At th is  w i r i n g ,  the approximate r i ve r  elevetton at Stte 6 is  358 feet ,  
HSL and r is ing  (average st te ground elevation is 356.0). Current forecasts by 
the National Meather Service in that  area predict the ~istng r i ve r  to crest on 
or about February 7, 1982. Me r i l l  keep you advised of conditions and updated 
scheduling in th is  regard. 

Me are enclosing ra ter  analyses collected during the i n i t i a l  pumping test .  Me 
ape sorry about the delay, but feel the steps taken have been necessary to pro- 
vide a thorough, competent, and professional analysts tn view of the unexpected, 
changed st te condit ions. Me a~e confident that th is  ts the approach you contem- 
plated when the project ms awarded and the qua l i ty  of  analysis necessary fo r  your 
project design. Except fo r  a few days break over the Christmas holidays, work at  
the project has been continuous; including some double s h i f t  and weekend overtime 
scheduling during the project in an attempt to avoid the high r i ve r  conditions. 

Thank you fo r  your assistance and patience in th is matter. Me feel that the modi- 
f icat ions made during th is  survey, based upon our f i e l d  f indings,  vri11 f a c i l i t a t e  
a more accurate and comprehensive analysis at the selected s i te  to be u t i l i zed  in 
your system planning. 

Please l e t  us know i f  you have any questions in th is  regard or i f  we can be of 
addit ional assistance pr io r  to submittal of  our reports. 

Very t r u l y  yours, 

THE RANNEY CORPANY 

HCWblw 

Enclosure 

| . 
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Aqua . Associa tes ,  . . . .  inc. 

d Ill 

P. O. Box 1251, West CeldwoH, New Jersey 07096 [201} 227-0422 
Complete Water SampUng and Anatysk 

Jhe Ranney Co. 
~-O- Box 72 • 
~esCerv£11e, Ohio 

Sample Taken Fro== . . . . .  

43081 

Xv. 

Source:  Wall p2 D~e~ O t h e E  , 

NEW JERSEY STATE DEPT. HEALTH APPROVED LABORATORY 
Licensed: Water Supply System Opemlom (W-l) 

Water T~atm~nt PLant Operators (T-l) ~ / "  
Sews~eTrutment Plant Opemtora (S-1) 

D=t .~ :  1/27/8~ 
= 

~OE&~o~y No. 81522W 

WATER ANALYSES REPORT 

m 

Da~.e Simple Taken: 1120/82 
e 

P~ .... 

C o l ~  

~urb£d£~y 

Conduc~%~l ~:y 

T o t a l  Disso lved  S o l i d s  

ToCal A l k a l t n i t ' y ,  CaC0 3 

~bona1:e A l k a l i n i t y ,  CaC0 3 

~£¢Lrbona~:e A l k a l t n t l . 7 ,  CaC0 3 

I.lydr=x£de alkal£ni~y, CaCO 3 

~ o r l d e ,  as Cl 

Sulfate, as SO 4 

) r luor lde  as  ¥ 

PhosphaCe, as PO 4 

?. 3 

2O 

30 

591 

473 

72 

0 

72 

0 

0 

6 

0-69 

0.2 

|],, 

U n i t s  

U n i t s  

Un£ts 
~tc:o~hoe/ cm. 

:g/L 

:~IL • 
=g/L 

:g/L 
=g/L 

:glL 
:glL 

ToEal Hardness, CaCO 3 312 

Ca1¢i~ l~ardness,  CaCO 3 196 

Magnesium I~=dness, CaCO 3 ,11~ 

Iron, as Fe 3-2S 

Manganese, .as F~ 0.5 

Copp~.r as Cu 0.0h 

Silica, as St02 1.7 

Nitrate as N 0 8 

mglL 

=glL 

mgl L 

mglL 

mglL 

=glL 
mg/L 

Andrew Pappachen, D£rento= 

I ] 



e ,  

Aqua Associates, Inc. 
( 

C0mpkta Water Saunprq end Analysis 

The Ranney Co. 
P.O. Box 72 
W e s l : e = v i l  l e ,  ".Oh ~o 4 3 0 8 1  

P. 0. Box 12Sl. West CddmL Now J~nmy 8N06 Ira1) 2D'-IM~ 
NEW JERSEY STATE DEPT. HEALTH APPROVED LABORATORY 
Uumed: Water Sup~  Sptem Opera*ore (W.1) 

Wader TrlmMI4ml Plant OINNMWl; (T*I) 
SewageTmelment Pleat OIMeuim8 ($-1) 

~ : .  1 / 2 7 / 8 2  

WATER ANALOGS I~PORT 

Sample Taken From: 
,,4. ~ n d e r s o n .  XV, 

O l ~ e ~  i 

Dace Skeqpla Taken:  

pH . .  - .  

C o l o r  

7uzbLdIL7 

Conduc r.:LvlCy 

To~al  D~saolved So18d8 

1 f~o/R? 

2oCal A l k a l i n i t T ,  CaC03 

r l~naCe  A l k a l i n i t y ,  CaCO 3 

~ t c L r b o n a t e  A~ical in~ty,  CmC03 

Uydrmc£de £1kalLn£tT,  CaCO 3 0 

~3hlor'/.de, a8 Cl 4 

S u l f a t e ,  88 S04 11 

YluorLde an F 0 .  '7 

P h o s p h a t e ,  a s  P0& 0 . 1  

7 .  "]I q 

3.0,, 
2 3 . 5  

5 7 0  
4 5 6  

8 4  

0 

64  

Un£¢m 

Un£tm 

t,'n£¢o 
m.'L=omhod e.m. 

mr,/L 
= IL 
mr./L 
~/:I.. 
~ / I .  

 roc l cac03 _ £JL__ns/L 
C a l c l ~  Rardne81,  CICO 3 184  Iq r~L  

Masnesiun /bzcb'le|e, CaCO 3 .124 q / L  

I r o n ,  a8 Fe 1 . 2 1  ~ L  

Y ~ . g ,  . .  Hn o .  16 mz/L 

Copper 8e Cu 0 . 0 1  nq~L 

S i l i c a ,  aa  S£02 . 1 " 8  n~/L  

N~t:re~.e an N 0 ,~ nq~/L 

( ,m, 

.indz.ev Pappachen, DLzoclr..oz- 

m ~ ° ' m  



qua Associates, Inc. , .  o . , , o ,  m, .  w,,,+, = . . . , .  Now Je.ey 07006 [201) 227 22 
E , ~ ,  ' , ' * ' ' - " .... ' " ' ' ,,, 

Com~et~ Water Samplin$ and Ana lys is  NEW JERSEY STATE DEPT. HEALTH APPROVED LABORATORY 
Licensed: Water Supply SXetea, Opemtom ~N-1} 

Water Treatment P~fd Opemtom ~-1) 
Sewage Treatment Plant Operllora (S-1) 

The Ranney .Co. 
~.0. Box 72- 
Wes~e~v£ lle, Ohio 43081 . 

~.D=wq~. ~vL 

D ~ t ~ :  1/27/82 

La~raCary No. ~ z s  2.0w 

WATER ANALYSES .REPORT 

,u rce :  Wel l  .. _ x 

, , , , m  , , , , , ,  , 

Ee S~le Taken: ~ ./~/R? 

:~lor 

O~e~. 1=, 
[ 

~_ 9 Un~t~ 

.io ,,, On£te  

~ r b i d £ ~ y  

-~nduc tlvlt'y 

, 'Ell ~issolved Solids 

ul Alkalinity, • CaCO 3 

wbona~e Alk&lln~ty, CaC03 

12 Urg es  
m,'t.erc,m.hos/ ram. 

4ms , ,~IL 

__6 8 mg/'L 

o ms/l. 

2 3  mg/L 

o .22 mSIL 

ica.TbonaCe Alkalln~Ty, CaCO 3 --68. 

+drox tde  J L l k a l i n i t y ,  CaCO 3 

. h l o r l d e :  a s  Cl  2 

~dfa~e, as SO 4 

' l .~ toz ' tde  as F 

'ho:;phaCe, a s  PO 4 

T o t a l  -~-r-dness, CaC03 ~mg/L 
CalcStnn H~Tdness, C~CO 3 2 16 mg/L 

M a E n e s i ~  P.a~duess ,  CaCO 3 104 mgJL 

Z¢on, as Fe 0 . 8 6  mg/L 

MLngane6e, .as 1~ . 0 . 0 7  mg/L 

Copper  a s  Cu < 0. oi , , g / L  

S i l i c a s  as S402 2 . 2  =~,IL 

NiEl'aCe am N 0.2 m~fL 

i 

l l ~ ; £  R S z K  I ~ m m s  a F  T m S  i ~ l ~ m r  
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. ,4qua A s s o c i a t e s ,  Inc .  
m 

Complete Water Samprmg and Andys~ 

4 3 0 8 1  

T b o  R ~ n n e y  Co .  
P . o .  Box ~2  
W e s t e : v ~ l Z e ~  Oh£o 

P. 0. Box 1;51. Wed CiklwdL New ~ I g l i  Oil)  3 F / 4 ~  
New JEns~r 8~¢Te mmv. ,~.~34 ~pnovm ~ o O J ~ x W  
Ucen**~. WatmSuplWSpmmOImotonr (W*~) 

Waw Tsmdmcmt Plmit OINJmtom (1'-1) 
S*wqW Tnmm*nt tqmd Otx~Sem (S.*.) 

Dst:s:., z / 2 ~ / 8 2  

zddx~,~tat7  No. 81S21W 

WATER ANALYSES REP(r~ 

Sample Taken F=om: ,Hgnd~rsoFt,  ~v .  

, ,  ,, ,, i 

Source :  ~8 !1  X Ocbe~ 

Da~e Skmple Taken= ~ / ~ / ~  

pH . . .  7_o~  U n l t 8  

C o l o r  0 U n i t s  

1 :  l b~_  2~1  Wml :~ .4=  q ,~ , tm l - J ' i  ~e~  

Total  Hiz-dineas, CaCO 3 

Calc£tm P.mrdnsu, C~:O 3 

~ruzbidi . t? L 7 - 9 T~tt t8 
u~tczcmbow/ 

Conducr.tv~ L'~ 61 S c : .  

T o ~ l  D isso lved  So1£d8 4 9 2  a S / L  

To~tl  A l k a l i s 7 ,  Ctco  3 ~ n s / L  

~bou~t;e Ji~kal:Ln£~v, CaCO 3 0 ~ r  L 

B i c a ~ b ~ a ~ e  JLI.kal~.L'~7, CaCO 3 6Q mK/L 

n y d : ~ e  , , ~ :L~ ,_ -y ,  caco 3 o .nMz. 

I:~l~$o~-JLde, as C1 5 aSlL 

.,~zl~a'r..e, as SO 4 21 :q~rL 

Fluor ide  as F 0 . 7 1  a S l L  

~ s p h ~ c e ,  as eO 4 o .  o 9 u S / L  
o ~  

332 as3:. 
216 aS/ ] ,  

z16 asrL 
o . v 8  .wrJL 

o .  l s  a s / L  

< O- 0 z ns /L  
; ; .  1 n l / L  

1:2 as/L 

l~tKneo£um Ha~drmoe, CaCO 3 

T.t-on, as ¥e 

HsnSanase, .as Hn 

Coppe= u Cu 

S £ l i c & ,  as S£02 

N i t . a t e  as N 

II I It 

Jndz.ev Psppachen, D l z l c t o ~  

ii 

IS m e 1  W h i e  n o n  1glK 
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T H E  R A N N E Y  C O M P A N Y  
mv, mON OF~.~If//e-NEW YORK COMPANY, INC. 

2 N O R T H  STATE S T R E E T .  I =. O .  B O X  7 2  • W E S T E R V I L L E .  O H I O  4 3 0 8 m  • {614}  8 8 2 - 3 m 0 4  

December 31, 19Bl 

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

Attention: Mr. 0ohn Shipp 

, I 

REFERENCE: WATER QUALITY ANALYSIS: SITE 6 

Dear Mr. Shipp: 

Please f ind 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 ofT H-6. 

As we discussed, several of the parameters shown; i .e .  color and tu rb id i ty ,  as 
shown, may be somewhat misleading t o y  our process department. I t  is anticipated 
that these two values were recorded a r t i f i c i a l l y  high due to iron oxidizing in 
the water sample pr ior to testing (the sab le  was reportedly clear when collected). 
Water samples from Collector well instal lat ions have indicated that color and 
turbidity values are typically negligible. 

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

I I hope th is information is useful to your process department. More representative H 
! /  

samplesvil l  be obtained and analyzed during the test  pumping procedures. This (/ information wi l l  be contained in our f inal report under Fluor Contract No. 835504- 
O-K004. 

Please le t  us know i f  you have any questions in th is  regard or desire any fur ther 
information at this time. 

Very t ru ly  yours, # 

THE P, ANNEY COMPANY | 
! 

~ ~U 8J(Cr  To T~ E; ~ . ~ r i ~ T ~ N  ~ q  l m  E 

HCH/blw 
Encl osures 

RANNEY COLLECTORS 
R E C H A R G E  S Y S T E M S  

Henry L;. -Hunt ........... 

I N T A K E  P U M P  S ' r A ' r l O N S  HYOROL.OGIC  £ V A L U A T I O N  

LARGE;  D I A M E T E R  C A I S S O N S  
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" Aqua_ _ _ _  ,,Associates, I n c . . .  , .  , .  , .  ,m.  w -  , .  , . ,  m ' 

U m w d :  W~erSvp~S~mmOeemtem Iq~)  
W m 4 r T m m e ~ O w N e ~  fr-1) 
Sk.,~,  Tmatuuent Iqmt O~mmem IS-~) 

The Ranney Co.  
) . O . ) o x  72 
W e s t e r v i l l e ,  Oh£o 4308~  

!)s1~ :. ~ ~ / ~  ~/11~ * 

; ~ ~ w  Xo- ._J . l JJUnL__  
ANAbY~| 

h a p l t  ~ l k t l t  ]~'l:la= ~ r ~  S t : 1 ~ .  S v n  ~ . . , 1  R e n d e r - o n .  ! [ ~ .  

a l  I i i a m  u l l  

S ~ c e :  ~ :e l l  x OtJbuu: 
4 

m l  i i  . i 

1~1~ Simp]Le Taken: 1 2 / 2 1 / 8 1  

pR - - 7_ ; Drifts 

Color- 10 Ol~tLt~ 

2'~zbLd£t7 6 0 ~ULto 
r . .~aducr~vltT s 4 s ~ t ~ s l  

T~'r.~l Dlooolved So~tde _ .44 . , .~8 /L  

~b~mate ~ l i n J . t 3 ' ,  CaCO 3 n i l ] .  

! " c , : b o ~ , ~  x l k . ~ . . ~ ,  c ,co]  66 , ~ I .  

, ~ o , ~ d ,  ~ ~ ,  c , c o  3 o , ~ i .  

(~Lm- tda,  u C1 

& s l ~ & t t ,  aa SO 4 

l ~ p : ' , d e  an F 

: t , ~ l ~ t , ,  , .  m 4 
j - .  

4.~ nV,/L 

_.D...t~mS/L 

Total k r d n o s e .  C8C03 : x o  ms/L 

catcsm u,z~km~, caco 3 _.,iJI2. us/1. 
Ns&nootm Hszdnewo, CaC~ ~ m S / L  

1z'm, am re  S. • , ~ / L  

~ , , e ,  . u  Mn o . I = ~ L  

coFix= as Ca o . l s ~ J L  

sl lsr .a,  u slo 2 = . 8  uS/1. 
I ~ L t ~ e  u II o .  ~, q / L  

( 
| 

° . 

• ° ,  . °  

I 
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rime, in WEEKS 

dUNE 19BO JULY AUO, SEPT, 
I B 18 2~  • 2 9  6 13 :~0 2 T  3 I 0  IT 2 4  31 "/' 

TOO , . . . . . . . . . . . . . . .  

! 

! 

|gil 't 

t; 

e O 0  

8 0 0  , 

4 0 0  

llOO 

. \ 
% 

O = 200 pm 

~ . 1 ~ , ~  dROIJN~.WArEI (PWJ Quln~ippl IEond 

(.=40q_=~ _ i  ~ ' ' ' ~ ' ' ' ~  ' ~  

~-'~NH' Y C0.L,~EC~3R ~ . . . . . .  ~, 
Central Fibre Prpducfs 

19501 ~ "~ *=" ~ 

I0( 

Fig, 16 : RI~/ER/ GROUND-WATER 
CORRELATION, 
C l f y  o f  O u l n c y ,  Z l l l n o l B  

HARDNESS 

m m l u l m  B i m m N t m l l  
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TRI-STATE $YNFUELS COMPANY 
Indirect Coal Liquefaction Plant 
W ~ r n  Kentucky 

FLUOR ENGINEERS AND CONSTRUCTORS, INC. 
Contract 835504 

S~Tuctural Development Study Number I0 

Ranney Water System Versus InT~ke Structure 

Support Material - Table of Contents 

A p ~  A 

Appendix B 

Appendix C 

Ap~d~ D 

Appendix E 

Appendix F 

Intake Structure Designed h~ Fluo= including request for 
Cost Estimate 

Cost Estimate for Intake Structure designed by Fluor 

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

Permit Applications from U. S- Army Coz, s of Engineers 

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

Ranney Water System - Preliminary Design Criteria and Budget 
Cost Estimates 

Ro~h Order of Magnitude Estimate of Installed and Operating 
cosh on Raw Water Treatment System versus Ground Water 
Treat~_nt System 
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TRI-STATE SYNFUELS COMPANY 
Indirw't Co~ l.;queflcdon Pllnt 
Wemm Kentucky 

FLUOR ENGINEERS AND COIi~'I"RUC1ON$, INC. 
Comra~ 83n04 

A ~ P ~  A 

Intake S'~ '~c l :~e  Designed By Fluor 
including Request for Cost Estimate 
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"" " . . . . .  ,Y~5 ~ ' ~  

To: MIKE ~ORMAN 

Location: A T 2 - D I - ~  

I' .OR 
INTEROFFICE CORRESPONDENCE 

Date: J u l y  28,  1981 

Reference: 835504-SO 

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

Location: AT2-DI-EI2 • SubS, or: WATER ZNTAKE &-x~=-~u~E 
C0ST ESTIMATE 

Please pzovlde a cost est/mate for the atta¢h~water intake structure and 
summary as follows: 

2TEM DESCRIPTION VOLEME COST C~/TERIA 

Pump House - 

Concrete 
Cassion 

6'  D£am. 

J a c k e d  Pipe 

/ 
Buiitop roof 

Steel Reiuf. 
# 8 

# S 

27.2 CY 
1659 

1890 lb. 
1350 lb. 
900 S.F. 
,u, S.F 

2808 L.G. 
1404_L.F. 

341.3 CY 
465.4 CY 

Structure Above 
Eleveation 381 ' 

--Concrete 
Excavation 
Steel Reinf. 

#9 31,862 L.F. 

From Elev. 381' 
to Elev. 305" 
20' O.D. W/COnC. 
Plug inhotTmm 

~' Diam Concrete 
Pipe 

ExcavaTion 
370 D.F  
387 .5  CY 

Materials Z~ Jack 
th=ough (Le,~h-370') 
1. Little 

R e s i s t a n c e  
2.  Modezal=e 

Resistance 
3. Firm 

Resist ' .ance 

TOTAL COST 

[ U ~  C~ UGC&g~llU ~ REI'~T OaT& 

I ~ l C [  p ~  AT 'THE FRONT G~ '~ IS REFOEI' 
i I!IlIW G - 4 ~  I q ' t ~ %  ; r . r76  

N I I k I T [ O  I N  tJI.S, JL. 

l 



+ R.UO. 
I N T E R O F F I C E  C ; O I ~ F . S P O N D E N C : E  C O N T I N U A T I O N  

DESCRZPTION VOLUME 

3Uly  28, 1981 

C0ST CZtT?ERIA TOTa~ C0ST 

.25" Screen 

Velocity 12' -O Sc/(uLTe BOX 
Cap ~ 1~/ver aOttOB 

1. Construct/o~ 
Cost of Coffer 

2. CoSt of 

m 

Electrical See It=am A 

Pumps & ~-See It*-B 
Motors 

17.3 CT 
'144 S.F. 

2 unilus e $136.807 each 

To~.al Cost o f  w a t e r  I n t a k e  S~.--uctuz~ 

Z f l r~z~u~ve any ques t i ons  p lease  c~= l~c t  Be oc~ ex~. S097 
Please a r r a n g e  1=o r e t - u . r n  estimate]~y August 28, 1981. 
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