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09-04-1962: letter to nps from cave research foundation regarding report on groundwater problems

CAVA RESEARCH FOUNDATION

o
of & .
OFPICE OF THE PJ‘"‘.I“ 2900 ADAMS MILL ROAD, N W

WASHINGTON ®. B €
e

September 4, 1367

Jr, Paul Miller
Nationsl Park Service
Weshington DO

Dear Psul:

As I indiceted in our phone conversstion :fter
our August 28 meeting 1 em forwerding e report on
groundweier problems in Flint Ridze, dammoth lave
Netional Park. This report contains inforsation glesned
from our experiences in the study of the Flint Ridge
Oave Systeme

You will note thet we sre very pessimistic abou:z
prospocte for either collection of water from the Big
0lifty and Soleonda or froz the base level. '*nile the
desp well et Bransford Spring might seez to indlcate that
we have considerably under estimated that potential from
base level, we fesl that this particular well has been
fortutitous, Additionel wells ne=rby would not necesserily
bs so productive, judging from whet we wnow about tne
geclogy and ceve develop:ent,

I amﬁmding coples of tnis repert to Ri-hmend snd

te Supt. #rown. Murther, we are forwarding it to
Robert Juasnman of the U338 in Louisville,

b

Philip M. Sultn
Preaident

cot Perry X, Brown
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GROUNDWATER PROBLEMS IN FLINT RIDGE

Roger ¥W. Brucker
Secretary, Cave Research Foundation

A sharply ineressed need for water in Memsoth Oave Natlional
Park hgs foocused sttention on Flint Ridge as a potential water
source. Flint Ridge cannot supply the present water needs

of Mammoth Oave, and no amount of water supply devslopaent
could assure an adequate supply for future requirements. Thie
fact rests on the nature of the geology of the Flint Ridge
ksrst and on the dreinage characteristiocs umderground. The
only adeguate water supply for Mammoth Cave is the Green River.

INTRODUOTION

Oaves in limestone are essentially high-speed squifers with
rapid ocharging rates end almost equslly repid dl-ohnr‘i.n"rltol.
Unliks gravels end sandstomes, limestone beds have virtually no
interstices between graine. Vater flow in limeetone is restriced
to well-developed joint controlled channels that fill and empty im
e matter of hours., The holding time inherent in lasrge reservolr
grevels and sands i3 not present in limestone cave sreas. For thig
reascn no substentiel reservoir exists in Flint Ridge. During the
Maroh 1962 flood the Green River rose almost 60 feei, flooding the
lowermost cave passeges to the same depth, Despite the feot that
the Flint Ridge dreinage passsges are smell ocompered with the bed
of the Green River, the Flint Ridge caves emptied ss rupidly ae

the river fell,
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Liierature concerning karet dreinage is sither quite general
or sconcerns npa'- ic areas; for tnis resson it e »f minimm help
in considering Flint ft2ge, This dlscuseion is therefors directed
i levai)l st the suitability of Flint Ridge as a source of water
for ‘gmoth Cave. The two relsted rfacts stated ebove; viz.,

1} ¥ater draine rapidly from Flint Ridge caves, and 2) Tlint Ridge
caves nave virtusily no reservolr capacity are the basis for the
conclusion Plint Ridge could never provide a satisfactory water
supply for Maamoth Cave. The cnly adequste source for the long

tearu naede 16 the Qres: iver,

RUNOFF AND GROUNDWATER IN THE GOLCONDA AND 2IG OLIFTY

For purposes of widerstanding Flint Ridge drsinage s line
mey be drswn at the bsse of the Big Clifty sandstone, and the
récks above and below considered as separate problems. The
reason for this division is that totally different groundwater
problems exist above end below, and the prcblems below the sandstons
cen only be understood in relation to each other when the character-
ieties of the drsinage above the eandstone are understood,

Yhile it le convenisant to think of runoff versus groundwater
in considering the effects of rainfall, these terms must be exsmined
carefully in deeling with nm@ Ridge. The runoff componeat of
rainfall is nil during most of the yeer on Flint Ridge., While
the earth atop the ridge msy become saturated during hesvy rains
of sevefal inches in a few hours, the runoff stresms thue formed
are quiokly diverted underground once they descend from the
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sandstone margins. The only exception to the rule ie during certaim
rare times in the epring when heavy rain falls on frosen growmd,

At this time- and only this time- buried oollector charmels in

the Girldn are essentially blocked by ioce. On these infrequemnt
ocoasions the brasnches of Three Sisters Hollow have beem observed
flowing u.l free uurfaoo. streams that discharge into the Greem River,

A fow small free surfsce streams emerge as springs at the
base of the Goloonda and flow on the top of the Big Clifty for a
hundred feet or more. At the bese of the Big Clifty they sink
through the Girldn collector channels into the underground drainage
system, An excellent example of sueh a stream is to be found at the
head of the reentrant immediately morth east of the jumction of
the Oryestel Cave road and the Northtown-Masmmoth Cave rosad, This
end other examples of this sort have been gaged by the Groundwater
Brench, USGS.

Before considering the movement of groundwater, it should be
understood that any plen to impound surface nmoff is doomed to
failure becsuse for practical purposes there is no oconcentrated
rumoff from Flint Ridge., To reiterate, the only exception to the
statement is that runoff is foumd for a few hours at twe or three-
year intervals when spring reins descend on firmly fresen ground,

Rainfall on Flint Ridge booo-o‘ groundwater, The permeability
of the overburdm varies from place to place on the ridge, from
nearly impervieows arees as found in the clays sealing the bottoms
of the seasonal swurface marshes, to areas of high permeabdility as
found in mest of Mint Ridge., The marshes serve % hold wp grewnd-
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water percolatiom, but are not perennial (except for a few man-mede
pondl) beceuse of dreinsge snd evaporation,

Elsewhere on the ridge top water einks easily through the
overburden to the remnsnt limestones of the Hardinsburg, and inte
the Golconda,

Much evidence suggests thet the Golconda's 40 foot bed s

cavernous on Flint Ridge. One may see a cave in the Goloonda on the
west wall of a reentrant immedistely east of the 8 ocurve in the Orystal
Osve road, The entrance passage 1s 18 inches high and 3 feet wide,
A dreft of air issues from the entrance indicating the pressnce of
an extensive cave. No investigation has been made of this perched
Golconda karst, henoe beyond the faoct that it does exist, 1little is
known, However, certain generalized karst relationships are nseful
in speculating sbout the dreinsge through the Goloonda,

hint ﬁsd'gQ cave passages are partially joint controlled ‘snd
partlally controlled by fsctors still unknown, Pesseges in oaves in
the Golconda should be similerly controlled. The significsnoe is that
water flow ie concentrated slong solution-enlerged passeges and
carmot be tapped elsewhere, Thus the groundwater which ﬂon through
the beds above the Pig Clifty after rains end in the spring thaw is
diffioult to find in any quantity sufficlently useful for water
supply p\;rpo-n.

For this reason wells sunk 1m..o ths overburdem or into the
Goloonda cannot be very productive since the overbruden is well-draimed

by the Golconda pessages. Drilling into a mein passage in the Goleomda
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would require a high order of luck., Even if one were found thare
ie no essurence that such a channel would continue to be productive
since ohange in watercourse is the rule rather then the exception
in underground drainage,

Between the Golconda and the Big Olifty is e sone of impervious
sheles that locally serves as the bottom of the Goloonda karst.

Where present in umbresched form, it permits the Oolcn:dl karst
drsins to discharge to the surfece, Three Springs, Brensford
Opring, and the spring et the old 000 ocamp are good examples,
Typically these springs emerge, trickle dowmn the Rig Gliﬁ, surface
end sink abruptly into the surface.

It is wnlikely that these springs represent even s small
fractiom of the upper formation's groundwater, This ie because ﬂl;
shale confining the perched karst is truncated by the slope d.ua‘ a
3gpe rather than a sharp line, and it thus cennot be tapped as a
metal roof is drained by a gutter, The reasom for this some of
freoturing rather then a line ie that relatively more weathering
takes place at the edges of the ridge where the top beds are thinmest.
A similar sone exists at ths edge of the Big Clifty as well., The sone
of fraocturing mey extend a hundred or more feet towsrd the ridge orest
from the sandstone edge; therefore, it is likely that the fractured
sone’of the Golconda basal shale extends a similer distance towmrd
the ridge crest.

During the summer drought the springs at the bese of the Goloonda
diminish since there is reletively little reservoir capacity im
either the overburdem or the Goloonda karst. Low flows further are
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more likely to be sdequately drained by the fractures at the
beginning of the head of the front some. At the time whan
Memmoth Cave moet needs water, thers is not only the least amount
of groundwater in the Golconde, but it is most likely to be
channeled downwerd before reaching the surface,

On Plint Ridge the Big C1.fty sandstone is largely protected
from watsr infiltration by the shale sbove, exoept at the sone of
frecturs., As & result of this ocappirg ted, springs that dischargs
at the base of the Biz Clifty are geaarzlly fed by inputs 200 or
300 feet awny at the moat, the! is only ss far baek along the
slepe ag the shela is etripped cway cver ths sandstons, (820 fractare
zone of Fiyure 1) The granular structurs of tne sandstone might well -
permit it ¢ finction as s homogenecus equifer (end thus as a well
supply), if 1t ware not fcr the faot that very litile gromdwater
hre the uppertunity tw cuaarge ths ded,

Thers L8 scme evitence, but not at i convineing, that updip
saxposures ¢f the Big T1ifty sendatone may permit some infiltrationm.

A set of abtanioned vortical shafts sbout 1500 feet from an updip
exposure 28y iniicate one such occurrence in the past. The sketchinees
of this evildence leade o the conclusion that whatever the capebllilies
of the 2ig Jlifty might te, it ie simply not s lacge source of

watar worth developing on Flin% Ridge,

At the base of th= Big Clifty 1s a greenieh-gray shale member
that loeslly confines the sme)]l amount of groundwater in the sandetons,
As has been stated, this ehals has been brasched along a zens reuther
then a line, a feature thet menifests itself underground as a some

slong which ective vertical shafts are sbundant,
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In sunmary, the formstions above the Big Olifty bese are mot
useful for water supply development. Their holding time is short
compared with water-rich sands and gravels, although they have
longer holding time than the Giridn and Ste. Genevieve beds beneath,
¥hile there is some surface spring discharge, most of the groundwater
dreinage is downward into ths sandstone slong a zone 200 or 300
feet wide rumning slong the edges of the sandstone aliffs,

From the water supply standpoint, the problem is that welle
drilled into the overburden will produce only a few gallons a minute
at best. Wells drilled into the Uoloonda sre likely to produce
only slightly more water unlese by ohance they strike enlarged
dreinage channels, Even if this were to bappen, the Goloonda draimage
channels are likely to supply only e few tens of gallons per minute
because of the rapid discharge rate and thenonly seasonally, VYells
drilled into the Big Olifty in the center of the ridge ars likely !o
be of low seasonal yield, At the edge of the bed s Big Olifty wall
is not likely to be very productibde becsuse the main dreinage routes
here are already established dovnward rather than laterally,

TRUNK DRAINAGRE OF GROUNDWATER IN THE GIRKIN AND STE. GRNEVIEVE

‘ A great desl of information is aveilable in deseribing the
undergrouwnd drsinege in the Girkin and Ste. Genevieve, since it is in
these limestone beds that the major cave passages mre developed,

Rainfall that descends into the Girkin sinks immediately downward
and into colleotor ochannels leading to vertical shefts, These
collectors extend back under the basal Big Olifty shale member for

a8 much as 300 feet, or wherever the first fractures mark the
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begiming of the zone, Oollector channels are enlarged parily

along joints. Where vertical joints interseot, or at other areas

of grester weakness along joints, water descends enlarging vertical
shaft wellsy At the bottom of the verticel shaft water flows out

a drain, Vertical sheft drain passages combine, as twigs joim
branches, in a dendritic pattern, Followed downstream these ‘
watearcourses lead to major passages which sot as trnk drains, reschiag
local bsse level near the Green River, The dentritic pattern is
pertly controlled by the orientation of the jointe alomg which the
pessages are developed,

The trunk drajinsge pessages in Flint Ridge are 10 to 20 feet
wide and 6 to 10 fest high, For most of the year the drainage
is sn impsrceptable trickle in streams averaging one to two feet wide
and an inoh deep, In other words, wells tapping Flini Ridge trumk
dreins oould hardly be expscted to produce a better ylsld tham the
present well st Orystal Cave— which penstrates s trmk drain,

Degp valls that do not intercept trunk drsinage will be evem
Lese protactlve, Lo ths 5ot ¥aga molution dues out pioduoce
very wide bedding plane openings, hence thasre is no possibility ef
tapping underground "lakes”, Buch lakes do mot exist,

In view of this observation, Echo River in lammoth Oave requirse
eiplapatiom, The passage lavel imown s River Hall in Memmoth Cave
appears to ocorrespond with Pohl Avenus in Flinl Ridge in 1ts rélation~
ship with other cave passages but probably not im slevation, A alight
disparity in elevstion can be expleined by regional uplift. The
passsge ocoupied by Echo River in Mammoth is flooded while ite
comterpart dm the Flint Ridge Cave System~ Oolumblen Avenue- ig dry,
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This suggests that the lowest level of both cave systems
heve been resubmerged and that the present water levels are not
the lowest that once preveiled, Evidence for this view is provided
by three observationss 1) up to 30 feet of f£il1 lies betweem the
Green River's p!’.llt;t bodlnnd its bed rock bed, 2) SOUBA divers
report two flat-oeilinged borizontal cave passeges 30 feet balow
water level at Pike Spring. 5) The Btownsville Dem raised the
water level six feet at Mammoth Oave,

The question is raised as to how exteneive flooded trumk
passages might be in Flint Ridge, No snewer can be given with
certeinty because of the impossibility of exploring submerged passages
for long distences, OQuly one undargroumd locatica in Flint Ridge
.offers acoess % a mmall flooded tmmk, This is at a point adewd
300 feet south of Pike Spring in an srea known as the Golden Triengle.
Little 1s Imown about the configuration of ths passage below the
wvater at this point other than that it is a shannel for part of
the water vhich 1s collected out of Piks Spring. The probebilily
of drilling by chance into flooded trunks of the size kmown is
very low, BSueh trunke would be near the Green River in all
probebility, and wells drilled into them might produce most of
their water through recharge from the Green River, For example,

a well drilled to the Golden Trisngle siphon would produce water
primerily drawn up-channel from the Green River 300 feet away,

The two exoepiional underground streems known are the onmss
extending from Hidden River Oave to the Green River and the
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Mill Bole=Cedar Sink-Tumrmnhole Bend atreems. No such stream

has been located in Flint Riags,

CCROLUSION

The geclogy of Flint Ridge is wuoh thst retention time of
ground water is very short, and there is nu lmown adequats reservoir

oeprolty in any of the formetioms,
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Superintendent April 13, 1962

Park Engineer

Report On Well Drilling and Testing, Flint Ridge

The four shallow wells have now been drilled by M. L. Dillingham
of Glasgow. The U, S. Geological Survey kept complete notes and
will make a report. They will send us a copy of that repart,

The logs of the \nlin are attached,

Omuge recorders have been installed in these wells and will be
ocbserved, and then later in the season pumping tests will be made.
1 contacted the Farmers REA in Glasgew and mede provisions for
Rhe use of their equipment for these tests, The USGS asserts
that these wells add materially to their growing satorehouse of
information of the area.

The locations of the wells which were drilled are as follows:

ell No. 1, located about 500 feet to the left of the Onyx Cave
ma. about 1000 feet toward Onyx Cave from the Bransford Spring
road intersection. Depth of well - 62 feet,

Well No, 2, located about 75 feet to the right of the Onyx Cave
road and about 500 feet toward Onyx Cave from the Bransford Spring
rosd intersection. Depth of well - 62 feet.

Well No. 3, located on left of Flint Ridge road (traveling toward
tal Cave) just past Mammoth Cave Church and cemetery, Depth
of well - 123 feet,

Well No. 4, located about 1500 feet to the left of the Onyx Cave
road and about 1000 feet toward Onyx Cave from the Bransford
Spring road intersection. Depth of well - 57 feet.

The U. S. Geologiral Survey has agreed to finance the drilling of
Well No, 3,

Some of the wells will produce water but it is not yet known in
Just what amounts. The recorders and later testing will give us
this information, -

Mr, Dillingham moved his "rig” in and began setting up on Nonday,
April 9, at the Crystal Cave well, He drilled the well in late 1948
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of early 1949, and a Fairbanks-Morse pusp was installed in 1949,
The sise of the drilled hole was 8" and a 6-7/8" casing vas in-
stalled to a depth bellieved to be sbout 100 feet. Mr. Dillingham
says that a log of the well was kept when it was drilled and was
turned over to the owmers, In checking, we find it is not now
available. We have investigated as thoroughly as possible and the
s¥ailable information is quite skimpy. When we tried to begin the
thak, ve found that a 4-7/8" casing had been inserted insids the
§-7/8" casing. Further investigation (contact with people who
were partially familiar with the well) revedled that no 4-7/8"
casing was in the well vhen the pum was installed. No one seemsd
to know why the 4-7/8" casing was inatalled,

As you know, it was decided that we should aptempt to pull the
4-7/8" casing because we wera not able to get adequate tests other-
wise.

On Saturday, April 14, an attempt was made to pull the 4-7/8"
casing, but we were unable to bridge it. We attempted to lower

it by letting loose the clamps, etc., and also, we tried several
'Jerkd on the casing but it wvas very solid, There was not
sufficient room between the 3" I.D. suction pipe and the 4-7/8"
casing to insert any measuring devices for recording of the drav-
down, rete of recovery, etc, Thersfore, it was necessary to place
the bottom of the suction pipe at several depths in order to get
any usable information. Also, we required the contractor to spend
a considerable amount of time doing investigative type work to de-
termine just what was in the well and some of this time is included.

On Monday, April 16, it was decided to insert drilling tools inside
the 4-7/8" casing to drill out the obstruction which we encountered
at a depth of 388 feet., A depth of about 6 feet wag drilled. WVhen
the drilling was done, it was discovered that the 388 foot obstruction
was actually the bottom of the well, This was quite a surprise, since
we had believed, from information gathered, that the well wvas approxi-
mately 448 feet deep.

A brief summary is ms follows: In 1948 or 1949 a well was drilled to

a depth of sbout 388 feet, a 6-7/8" casing was installed to a depth of
sbout 100 feet, and not too long thereafter a pump was installed.

At some unknown date, = 4-7/8" casing wasz installed inside the 6-7/8"

casing and believed to be set to the bottom of the well. The pumping

tests show that the well will produce 5 gallons of water per minute.

Although the well did not produce the quantity of water we had hoped
for, we do now have much informetion that we did not have before and
which was needsd. The well is probably not at all suffieient for
the faeilities planned as part of the long range program, but will
serve for the present time.

Glenn C. Farrar
Park Engineer

Attachment
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From

0 ft.
5 fe.
20 ft.
24 ft.

31 f¢.
38 ft.
40 fe.
45 ft,
49 ft,
52 ft.
60 ft,

0 ft.
7 ft.
12 ft‘
16 ft.
2n f+t.
24 ¢,
28 ft.
33 ft.
37 £+,
40 ft,
44 ft,
48 ft.

6@ ft.

ft,
ft,

34 ft.
40 ft.
45 ft.
75 f+.
105 ft.
110 ft.
114 ft,
120 ft.

10C OF WELLS DRILLED IN THE FLINT RIDGE AREA
By
M. L. Dillingham, Glasgow, Ky.

April 1962
Well No, 1
th To Depth Formation
5 ft. Surface (soil)
20 ft, Yellow =&nd
24 ft, Brown and yellow sand
28 fe, Cave
31 f¢, Oray )ime (hard)
35 ft, Oray lime
40 fe. Oray lime
45 ft. Gray 1ime
49 fy, Nray lime (47 ft. - watar)
52 ft. Soft tlack shale
R0 ft, Silty shale
62 f¢. Gray sandstone FRS,
Vell No, 2
7 £, Surfece (moil)
12 ft. Red samd~
16 ft, Med sand:
20 f+. Red sand:
24 ft, Red wand:
28 T+, Red wand:
33 e, Yellow sand (Eardinsburg)
7 4. Yellow sand (Mardinshurg) (28' - 40' = water)
a0 ft, Gray lime
44 fx, Gray lime
48 ft, Line (Jolconda)
52 ft, Lime (Goleonda)
60 ft. 1ime (Golconda)
62 ft, Jark, soft shale
' Well lio, 3
5 ft. Surface (soil)
20 fe. Pottsville Conglomerate in red clay
4 ft, Pottsville Conglomerate
40 f<. Lime - water at 40 feet
45 ft, Sand Soap (socapstone)
75 ft. Sandstone
108 ft. Gray lime - hard
110 ft. Gray lime - hard (darker)
114 ft, Gray lime (darker)
120 fs. Gray lime - soft

123 fe, Dark limestone with some shale
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0 fe, 3 ft.
3 fe. 10 f+.
10 fs. 15 f<,
15 fe. 20 fs.
20 fe. 23 ft.
25 ft. M fe.
3 fs. 45 ft.
45 f¢. S84 fe,
54 ft, 57 ft.

Other Supporting Information

Well No. 4
Formation

Surface (soil)
Sandstone

Sandstons

Send, yellow

Yellow sand (water)
Lime (hard)

Gray lime

Lime and sand

Black lime and shale
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Form 1C-174

UNITED STAT  EPARTMENT RIOR - rk Order No.
(oune 1962) I .+-ONAL PAREKN se?zfnmﬁ T 135-21171L
Fund Symbol
FACE SHEET FOR COMPLETION REPORT 1 X 1035
Park Region Year Progrommed
Mammoth Cave National Park Southeast 1968
Location in Pork State(s) PCP No.
MACA U=98
Mammoth Cave Ridge Kentucky Mastor Plan No.

County or Counties

Master Plan Corrected By

E Contract and/or U Day Labor nsen As Buillgé)é:vbiagl By
Work Order Title Date Started
Water System Improvements, 500,000 Gal, Concrete Reservoir June 28, 1968
Pipe Line and Fence. (Contract No, 14=10~7-981-69 and Date Completed

Contract No, 1L=10-7=981~76Y%

October 16, 1968

DESCRIPTION OF FIXED ASSETS
(For completion by employee in chorge of project)

j\‘ 03
TOTAL COSTS

(For completion by FFQ)~

230 Utili stem 89,672.45 104,020.04
1. 1,83 miles of 6" Cast Iron Water Line and
325 1lin . ft. 7 foot Chain-link fence,
(Contract--§l,732,L5)
500,000 Gal Concrete Reservoir
(Contract=--$hl,910,00)
TOTAL $ 104,020,04
DISTRIBUTION THE FIXED ASSET DESCRIBED ABOVE HAS BEEN COMPLETED IN ACCORDANCE WITH APPROVED
Ne To DRAWINGS, SPECIFICATIONS, AND AUTHORIZED CHANGES
Ass 't Dir DGk mine. 7 P //( Tith Dot
Cont.OF., PiGy o2 M e Givil ngineer _Bémm_zs._;%s
Chief"mcc,PL ppro::? ?Aﬁ‘&[- Title; L
?-‘ﬁoog‘) e ROBert .~ Bendt ?uperintendenf. Octobg_x_-__??i 1968
[MACA COSTS VERIFIED / Title: Dato:
8
BY J}l }“ o J BAER Regional Accountant Nov %2 i

LW . &/'s < 5‘/42(/ ‘7’7"7’/"7

l!?ll
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Form 10-174A UNITED STA"  EPARTMENT OF THE INTERIOR W Ordor Number
(June 1962) NATIONAL PARK SERVICE 211714
COMPOSITION OF COST FOR COMPLETION REPORT Find: Symbal
14X1035
Park Region Year Programmed
Mammoth Cave National Park SERO 1968

Location in Park
Mammoth Cave Ridge

Work Order Title  water System Improvements, 500,000 Gal. Concrete Reservoir, Pipe
Line and Fence. (Contract No, 14-10-7-981-69 and Contract No, 14-10-7-981-76)

COMPOSITICN OF COST
COSTS CHARGED TO FUNDS ALLOTTED TO FIELD FINANCE OFFICE

(1) Personal Services...ccineeireriansissssninssmsnensssssesussrsassssasrinnsansnnes | $
{2 Travelsssussasaniinvenissuscovevissvisvsnvnsssinssiaasssinissaunassanasseniasmmie
(3) Contract Work .ciueeiuiieiireniiestionrsrenssrsesessssiorsssansssssssensssensonsssnn 72,4
(4) Supplies and Materials..ccciieiiicniiinniinininiiniiieninnnisseisaienni.
(5) Other Direct EXpensosasiussssssvivassiassinsassiossssssessvaeiioasisessssssssn

(6) Operation of EQUIPMent..cc.iciiiieirsincsisrsrsncsisnssisesssssisississassiassine

(7) Depreciation of Equipment............. ST sisERTaeE T e T
(8) Purchase of Construction EQUIPMeNnt......cccevieeeeirmirerereeireeneianeenas -
(9) Purchase of Other Accountable Equipment ......ccccuvevennenes SRR
(10) Other Costs:
(11) TOTAL COST CHARGED TO FFO FUNDS sssaveeureensurenesanans XXXXXXXXXXX $ 89.672.45

OTHER COSTS:

(12) PS&S, AP, and/or Facilitating Services ¢ 16 Tovessseneneennns | § 14.347,59

—_— N e e

(13) Inventory and Other Non-Fund Costs ..ccceceniiiinniiniininniisrininanianinns 14,347.59

(14) GROSS WORK ORDER COSTS ceveesressansernns R SRR XXXXXXXXXXX $ 020
LESS:
(15) Residual Value of Construction Equipment on Line 8..c.cccveviniivnncens | $

(16) (Other Crodits .iusesissisissinisninsnsiuasivisisssssiinssssisss isdssssasivassrisasmss

(17) NET COST OF FIXED ASSETS veveveveesrevassoearssansionnsssmenssneaen XXXXXXXXXXX $ 104, 020,04

Identify other costs and other crofm by line item entry, on an attached schedule, or explain in narrative.

1lJel




00-00-0000: narrative report: contract no. 14-10-7-981-69

NARRATIVE REPORT

Contract No, 1l-10-7-981-69

Date of Bid Invitation (IFB No. D&C-L9-E-68) April 15, 1968
Date of Bid Opening: May 7, 1968
Number of Bids Received: One (1)
Low Bid: $lk,59L0+00
Date Contract Awarded: May 31, 1968
Amount of Original Contract: $lli,9L0,00
Final Contract Amount: $hl,940,00
Prime Contractor: The Crom Corporation
212 S,E, First Street
Gainesville, Florida 32601
Subcontractor: Walter F. Davis
General Contractor
Brownsville, Kentucky L2210
Preconstruction Conference Date: July 9, 1968
In Attendance: Mr. R, Bruce Simpson, The Crom Corporation
Mr, Lamar Cornelius, The Crom Corporation
Mr, fhomas E, Barton, Project Supervisor, Mammoth Cave
Mr. Walter F, Davis, Subcontractor
Mr, Carl W, Lawler, Chief of Maintenance, Marmoth Cave
Mr, Glendon Miller, Gen, Sup. SpecCe, Mammoth Cave
Date of Notice to Proceed: June 25, 1968
Beginning Date: June 28, 1968
Actual Beginning Date: July 9, 1968
Contract Completion Date: September 25, 1968
Actual Completion Date: August 30, 1968
Date of Final Inspection: September 18, 1968
In Attendance: Mr., Lamar Cornelius, The Crom Corporation
Mr, Walter F. Davis, Subcontractor
Mr, William E, Edwards Jr., Acting Supt. Mammoth Cave
Mre Carl W, Lawler, Chief of Maintenance, Mammoth Cave
Mr. Thomas E, Barton, Project Supervisor, Mammoth Cave

(Job accepted without a punch list)
Date of Final Acceptance: September 19, 1968
Date of Release of Claims: September 23, 1968
Date of Final Estimate: September 26, 1968
Stop Orders: None
Resume Work Orders: None




00-00-0000: composition of cost for completion report, page 2

Change Orders: None
Monthly Estimatess

1. Dated August 5, 196800O0"'00"lc0."00.'I'l'..t.o.$22’078.03
2, Dated Sept@ﬂbel' 3, 1968000-.'oqooont--ooono-ov.---a 20‘.61)4@97
3+ Dated Septelﬂber 26, 1968 (Final)oo-otocoeoo-.oc--no 2,2L47.00

Total Contract Amounteecee QM’ 9]:0.00

Scope of the Work:

This project consisted of the construction of one 500,000 gallen
Prestressed Concrete Water Reservoir with the Necessary piping for
£i1ling and draining, including two 6" Gate Valves with balve boxes.

(See sttached Pictures)

. ,’,v' , "
C/A’/??"-- rcp Z&‘z Z:*——
Thomas E, Barton
Civil Engineer




00-00-0000: narrative report: contract no. 14-10-7-981-76

NARRATIVE REPORT

Conbract No, 1li-10-7-981-76

Date of Bid Invitation: (IFB No. D&C-55-E=-68) May 15, 1968
Date of Bid Opening: June 6, 1968
Number of Bids Received: Four (L)
Low Bid: $hh,5§0055
Date Contract Awarded: June 18, 1968
Amount of Original Contract: $llk,550,55
Final Contract Amount: $Lh,732,L5
Prime Contractor: Walter F, Davis
General Contractor
Brownsville, Kentucky 42210
Subcontractors: None
Preconstruction Conference Date: July 12, 1968
In Attendance: Mr. Walter F, Davis, Contractor
Mr. Thomas E. Barton, Project Supervisor, Mammoth Cave
Mr, Glendon Miller, Gen. Sup. Spec., Mammoth Cave
Mr. Carl W, Lawler, Chief of Maintenance, Mammoth Cave

Date of Notice to Proceed: July 12, 1968

Beginning Date: July 19, 1968

Actual Beginning Date: July 19, 1968

Contract Completion Date: November 15, 1968

Actual Completion Date: October 8, 1968

Date of Final Inspection: October 15, 1968

In Attendance: MNr. Carl W, Lawler, Chief of Maintenance, Mammoth Cave

Mr. Thomas E, Barton, Project Supervisor, Mammoth Cave
Mr, Walter F, Davis, Contractor
Mr. Gordon Moody, With the Contractor

Date of Final Acceptance: October 16, 1968
Date of Release Of Claims: wcfeber 25, /749
Date of Final Estimate: October 17, 1968
Stop Order: None

Resume Work Order; None
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Change Orderss No, 1

Furnish all labor, equipment and materials for the installation
of Ome (1) additional l-inch gate valve with box (Bid Item No. 3); and
an additional 50 linear feet of l-inch galvanized ateel, schedule L0,
drain line (Bid Item No. 1),

Bid Item No. 3: 1-1" Gate Valve with Box @ $115,90 =$115,90
Bid Item No, 1: 50 lin ft 1" Galv, Steel Pipe @$l,32= 66,00
TOTAL $181.50

Monthly Estimates:

1. Dated AuguSt 6, 1968........'.‘..l..........‘..l....$18,536.56
2, Dated Septmn'ber h, 1968-.---4-|cac--.-u.oo--ooo-oo-. 11,66)4.00
3. Dated October 17, 1968 (Final)oooo.ov.a.o.oonocooluc

14,531.89
Total Contract Amount FLL, 732,45

Scope of The Works

This project consisted of installing 5,800 lin, ft, of New 6"
Cast Iron Water Line; replacing 3,860 lin, ft. of 4" A,C, Water line
with new 6" Cast Iron water line; 1’1-6“ Gate Valves with valve boxes;
3 = 1" Gate Valves with valve boxes; 3 - %" Air Relief Valves with
valve boxes; 25 Utility line markers, and 325 lin.ft. of 7 foot
galvanized steel chain-link fence with one galvanized steel chain-link
double gate, 12 foot opening, Also installed was 250 lin, ft. of 1 inch
drain line,

\/i/k’;)—ac f ,ﬁ:—;—’
Thomas E, Barton
Civil Engineer




00-00-0000: water docket check list

WATER DOCKET CHECK LIST

BREA ) gmmaeecaZts  Laiiel Sl fBsce
NAME OF WATER SYSTEM 75 o0 2o/ . Flur Fodze (Dree

PRIORITY DATE oy NO. OF WATER:SYSTEMS pPrry
[“4

WATER DOCKET INCLUDES THE FOLLOWING:

PART I (INVESTIGATION)

1. Water resources investigations made by qualified geologists:
(a) U.S.G.S. y (b) State Agency (¢) Consultant, other

2, Quantity of water used from water sources in park.and quantity needed to meet
future visitation .. eccvevccieisrsetssonsintsstttrtiosteren st arersaraanas

3. Application of well drillers certificAte ......ceivsecncccccosocrocsarsecanees

4. Record of well and well drillers log..wvss 4% . Al SL6 i vieiinnieines o~

5. Pump test data ...uceeicecncioccrsnroanscinssesattotnsrersasaseasorraonrenanes

6. Chemical analysis of water Samples ,...ceecosescecsasscsscnssnssvsossssnsnnsnas

7. Completion rePOrt....ceeesessesaseesesssrassasasssarsenssssostnasssssssssnsnss

8. Narrative repPort..cccececoscesrsossossssosccssasatsnssssassssssassasnnsosssosnns

9. Photographs of water SYSTemM suieesessssocsssssosnssrssssssssusssncscssssnssnsnss

10. Sketch showing '"as constructed” water SYStemM.....eeveesesessasssssroscsrsnsnns

11 Other:

PART 11 (WATER RIGHTS)

1 Application for water rights from state concerned.....cceasvevssvesassssnssone
2., Alien Water Rights — USe Permit.....ceeesessescersssasassosnssnonssnsossorenes
3. Deed for any tract of land in park which refers to water in any form (Copies

of deeds in WASO,.ueecsaseesescovsasnssesssssnsnsnssssssnssosssesssssssnesns
4. Other:

REMARKS

1. Sources of Informgtion:

(a) Statement prepared by Water Resources Engineer or Park Engineer giving
brief history of water sources available in general park area. (Usually
obtained from park employees who have been working at the park for many
yeara or local people 1iVING In Aref..cscsscsssoasvossesssssasasnissssns

(b) ~Files checked:

Docket Information

Number of Documents in Docket 23
Documents Dated from 4/15/1962 to 9/4/1962

Docket Compiled: 4/27/2011
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