NATIONAL
PARK

-

Docket No: 22
WELL. LOOK ROCK DEVELOPED AREA
Preliminary Docket Information
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SEE GREAT SMOKY MOUNTAIN DOCKET NO. 1 FOR MAP
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WATER SOURCES WITHIN THE PARK.




00-00-0000: water rights docket cover sheet

WATER RIGHTS DOCKET
Look Rock Developed Area, Foothills Parkway

Great Smoky Mountains National Park




00-00-0000: look rock campground and picnic area water system: index

FOOTHILLS PARKWAY
Docket # 1

Look Rock Campground and Picnic Area Water System

PART I - INVESTIGATION

1. Letter to Mr. Alfred Vick, Water Resources Engineer, National Park
Service, from Mr. J. L. Poole, District Geologist, U. S. Geological
Survey, Nashville, Tennessee, dated April 24, 1962,

2. Electric Log - Well No. 1.

3. Electric Log - Well No. 2.

4, Lithologic Log - Well No. 1

5. Lithologic Log - Well No. 2.

6. Water Analysis - Well No. 1.

7. Water Analysis - Well No. 2.

8. Plot of Water-Level Drawdown Versus Pumping Rate for Well No. 2.

9. Geologic Map and Section Through Well No. 1.

10. Report of Water Resources Study at Look Rock Campground, Tennessee,
by Gerald K. Moore and Roy H. Bingham, U. S. Geological Survey.

11, Letter to Mr., Alfred Vick, National Park Service, from Mr. J. H.
Criner, U. S, Geological Survey, Nashville, Tennessee, dated
February 6, 1963,

12, Letter to Mr. Elbert Cox, Regional Director, Southeast Region,
National Park Service, from J. H. Criner, U. S. Geological Survey,
Nashville, Tennessee, dated October 18, 1963,

13, Memorandum to Regional Director, Southeast Region, from Acting
Superintendent, Great Smoky Mountains National Park, dated
October 23, 1963,

14, Completion Report for Water System.




00-00-0000: look rock campground and picnic area water system: index, page 2

PART I1 - WATER RIGHT

Supporting Hydro Data




02-08-1971: meter reading - 1969-1970 operating season

B. Consumption:

METER READING

- 1969 OPERATING SEASON

Breakdown according to usages:

Month (Consumption in 1,000 gal.) Jan Feb
Campers....... cererecenes semeenan -- bt
BLenheloensin o o o » 0 o wovsess s w6 0 s wimimson o v g =5
Miscellaneous & Unaccounted...... g2z
TOTALS! « « wrvvorv s o3 ¢ 5 wisswyore 5.5 8 » 3 8 wovsme == ==

*80,000 gallons wasted at end of season;

“.em e e- a- 72 34 8
- e - 4 5 8 3 8
= == 130 81 36 _20 (13) =z
-~ -- 130 85 41 100 24 16

50,000 used by local seeding contractor in

had limited season during 1969. Campground not opened until August 1.

{ETER_READING

- 1970 OPERATING SEASON

Breakdown according to usages:
Month (Consumption in 1,000 gal.) an Feb

Campers..... Ceriete e aeas -- --

PLetdeRetr Sy ¢ 5 55 smme s 5§ S o e

Miscellaneous & Unaccounted..

TOTALS. . .citiiviirinnnnnnn. P -- -

Tank and system filled in May and pumping was

the season., The campground was closed on September 26.

of season.

Mar Apr May June July Aug Sept Oc

e - 10 61 92 92 22 His
. i 7 17 24 15 10 i

o0 G G e 09

-- -- 147 73 105 73 13 2

(Look Rock Developed Area, Foothills Parkway - Addendum No. 2) (2/8/71)

Nov

June.

114
28
AS_[;_*

396

Area

TOTALS

277
73

61

411

done on intermittent basis by manual control, through

Approximately 50,000 gallons wasted at end




00-00-0000: location - reference to permanent landmark

NAME OF SYSTEM: Look Rock LOCATION: Route 8G - Foothills
Parkway
LOCATION: STATE: Tennessee COUNTY: Blount
A. Source of Supply Location - Reference to Permanent Landmark Coordinates
1. Deep Well Well is located at the south end of Lat. N 35038'22"
campground at a point 1,740 feet north of Long. W 83955'53"

the underpass on the Foothills Parkway
and 600 feet east of the Parkway.

This system consists of a deep well (8" diameter) drilled to a depth of

88 feet. The pumping equipment includes a "Package Turbine" pump manufactured
by Jacuzzi (Pump Model 5M4-6-5). The actual pumping unit is a Universal,

14 stage, Hyper Turbine water lubricated pump. Water is pumped through a

Stover (Model No. IANF-36) neutralizing water filter capable of raising the

pH of the well water (6.0) to a new pH of 7.2 at a flow rate of 25 gallons

per minute, The pumphouse also includes a Wallace & Tiernan Hypochlorinator -
Model A-747-F which is not utilized,as supply is considered satisfactory without
chlorination treatment at this time. Water is pumped through 2,600

lineal feet of 4" and 6" C.I. pipe line to a 100,000 gallon prestressed concrete
{above ground) water reservoir. The reservoir is located with a mean elevation
of 2,668 feet (bottom is 2,661 feet) and provides the area with a pressure differeantial

of 15-80 psi, depending on location of facility utilizing the water.

(Leck Rock Developed Area, Foothills Parkway - Addendum No. 1)




00-00-0000: location - reference to permanent landmark, page 2

B. Consumption:

Maximum daily - 12,500 gallons Maximum monthly - 283,000 gallons Maximum annual - 963,400 gallons

Breakdown according to usages METER READINGS - 1966 OPERATING SEASON

Month (Consumption in 1,000 gallons) Jan Feb Mar Apr May June July Avg Sept Oct Nov Dec Totals

g, Rls

Campers (24,318). . . . .. . . . . == == == == 19 78 183 169 32 5 - -- 485
Picnickers (32,337) . . o v o ¢« o . == == == -- 18 21 40 29 13 8§ - -- 129
Wasted & Unaccounted + & + &+ &« & & » _== i == -- 42 32 60 _82 16 115 == -- 347
TOtalsS o o o o « o o o o s o o o o o == == == == 79 131 283 280 61 128 -- - 962
Breakdown according to usages METER READINGS - 1967 OPERATING SEASON

fonth (Consumption in 1,000 galldns) Jan Feb Mar Apr May June July Aug Sept Oct Nov Dac Totals

Campers (21,430) ¢ « ¢ . v o v v v o == == -- S 5 75 139 155 41 16 -- S 429
Picnickers (15,245). . . . . o o o o == == == == 5 10 15 12 13 & == oEs 59
Viasted & Unaccounted . . « o o o & o _== _=-= _=- _=-- 130% 29 _-29 =-14 _-28 ~-17 _=-- _-- _71
Tobals : w v w ¢ v w w5 s oo m wow g 55 -- == == 140% 114 125 153 26 1 == e 559

*Wasted approximately 100,000 gallons blowing off lines and washing down.

(Look Rock Developed Area, Foothills Parkway - Addendum No, 1)




00-00-0000: location - reference to permanent landmark, page 3

B. Consumption: (Continued)

Breakdown according to usages

METER READINGS - 1968 OPERATING SEASON

Month (Consumption in 1,000 gallons) Jan Feb Mar Apr May June

Campers (13,498) . o . . . ..

Pienickers (5,835) « « » «
Wasted & Unaccounted . . . .

TOEALS o o o @ o o ww o o« @

C. Distribution Mains & Laterals:

12

July

39

Aug

Sept

Type

Cast Iron

Cast Iron

Galvanized

Galvanized

== -- - 2
-- -- -= 2
-- - -- 4

Length

1,936 Lineal
3,970 Lineal
908 Lineal
294 Lineal

TOTAL 7,108 Lineal

(Look Rock Developed Area, Foothills Parkway - Addendum No. 1)

Feet

Feet

Feet

Feet

Feet

Totals
270

25




00-00-0000: location - reference to permanent landmark, page 4 - photos

Left:

100,000 Gallon Prestressed
Concrete Reservoir at
Look Rock Campground

Right:
Pumphouse at Look Rock
Campground

(5/1969)
(Look Rock Developed Area, Foothills Parkway =- Addendum No, 1)




00-00-0000: location - reference to permanent landmark, page 5

General Operational Information:

During the period from 4/14/66 through 10/15/66, we pumped a total of 963,400 gallons of water, using
2168 KWH at a cost of $26.03 for power. Pump appears to be operating at approximately 367% efficiency,
according to a well test conducted in October, 1966. Readjustments to the pump should improve this

efficiency to approximately 50%-55%.

Proposed Improvements:

Presently this development contains 92 campground sites and 80 picnic sites. Ultimately, this
area is to be expanded to have a total of 250 campsites and 150 picnic sites. The existing

water system will be extended to handle the entire development.

Ultimate Annual Consumption:

The ultimate development will result in a daily demand of 25,000 gallons and an annual consumption

of 3,500,000 gallons.




00-00-0000: location - reference to permanent landmark, page 6 - water analysis

UN D STATES DEPARTMENT OF THE IN" 10R
GEOLOGICAL SURVEY

WATER ANALYSIS

BLlJ-2

Location __Near Mary.tlie, Teynescee,(B mi.ICE), 40)Pu0:0-1,300 County Blount
Source __nrilied -el: Depth (ft) Diam (in) 8
Casedto (ft) _4¥ _ Datedrilled Jun. 1923 Point of coll. ' ;
Owner _tutlipal Ful
Treatment : 5 Use _Taat wedl. .
WBF _peba Cuanrtiite (51 WL #2.U8(7) el L.G. Yield 11 gn pump, meis.
Temp ('F) Appear. when coll. _u..ALdy
Collected Ionunry 21, 1963 By . K. Ma0TE
Remarks
ppm epm ppm epm
_Silica (Si02) 3.9 . Bicarbonate (HCOj) b 0.10
Aluminum (Al) L - Carbonate (CO3) 9 »00
Iron (Fe) P - B
Mangsnese (Ma) . 22 | _Sulfate (SOa4) 0.0 0,00
| Chloride (C1) Q.5 .01
| _Fluoride (F) 0.1 9.00
Calcium (Ca) 05 0.02
Magnesium (Mg) 0.5 ' 9,09 | Nitrate (NOj) 0.3 0.00
Sodium (Na) 0.4 j R="4
Potassium (K) 1.1 0.03
Total 0.71 | Total V.1l
ppm
Specific conductance
{micromhos at 25° C) 15
Dissolved solids:
Calculoted Jo pH 600
Residue on evaporation at 180°C i0
Color e
Hardness as CaCO; 3
Noncarbonate fe]
T ]

Lab. No. 31473 Field No. 815 J -2 Projec® Tean. oW




00-00-0000: location - reference to permanent landmark, page 7

UNITER STATES DEPARTMENT OF THE INTERIOR

26w
GEOLOGICAL SURVEY dt o J“"_ /
WATER ANALYSIS ¢
Location _ et Maryville, Tennesace, (8 m...8E) 4539CON : 2600 J0OE County Plount _
Source Driiled well i Depth éh) 37 - Digm (n.) ; [
Cased to (1) 30 Date drilledN2veDec. 1952 point of coll. Puinp ditchuurgs 7' from well
Owner _Butionu | Purk Sorvice, Grtiinburg, Tenn.

Use Tegt wel
uaﬂ?mem A 135" WL _Flovli o '+ gpm (est);Yield 12 KpU: pu:p rness.
Temp (°F) 3T Appear. when coll. __Clear
Collected __Junuary :8, 19¢3 By 3. K. Meore
Remarks

ppm ' epm ppm cpm
Silica (SiO2) 3.9 Bicarbonate (HCOa) 6 0.3 _
Aluminum (Al) Carbonate (CO3) . -00
Iron (Fe) -36
Mnngunese {Mn) .01 | | sulfate (SOa) 0.0 | 000
|
Chloride (Cl) i 0.5 .01
i TR n— - e
1 l !
§ Fluoride (F) ! o2 | .01
—_— | e -
| ;
Calcium (Ca) 62 ;| ool 1
_Magnesium (Mg) 0.5 . 004 | Nitrate (NO;) 0.0 0.00
- ' :
. ! i
Sodium (Na) eq . o2y |
| :
Potassium (K) 30 , 003 !
' L L
T
Total . 0.0 | Total 0.2
ppm
Specific conductance -
—_— | (micromhos at 25° C) 15
Dissolved solids:
Caolculoted i 10-_ B pH 5.7
Residue on eveporation st 180°C i - ]
Color 2
Hardness as CaCO; 2
Noncarbonate | o,;ﬂ
Lab. No. 31472 Field No. B :J-’ Project  2.n. GW




00-00-0000: plot of water level drawdown vs. pumping rate
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00-00-0000: electric log

1
LOG No. ene WELL No.___Bt:Jl23 .
Instrument no. PRG=101 EL ECTR'C LO G CountyBlount Stotd'_ar.;"
Run no one Locaton no 48L2M; 261432
Dote 1-21-83 Time: _1530 UNITED STATES GEOLOGICAL SURVEY Location: 94 mis SA of Park .
_ogged by 3. K. Moore & R. H. in co-operation with entrance. |
— D3ingham TENNESSEE DIVISION OF GEOLOGY e o !
“luid in hole:__Water and Dotum __land aurface
“luid level, below datum: —4.18 __ | TENNESSEE DIVISION CF WATER RESOURCES Altitude of dotum _2350 |
. i
uid re == - ° :_ 82  dig 87
AR e il National Park Service Cepth, hcle dia 87 &
'.lufd density___====__pourds/gal{ opoccs e a— Depth, casing _ 4L gc . 1 '
uid  scosity === sec ==~ °F ORILLER Jack Terry Log begins 32 f1. ends _8.2._'i
e .. . lacORESS___ Sevierville, Temnessee | . :
SPONTANEQOUS POTENTIAL DEPTH RESISTANCE
Millivolts (feet) Ohms m2/m
‘ : | : 1 ]f ! P T ete cateses odEiE Foete 'wtolit & _Tto= L‘; i
. ' L'—-lw-‘--j ‘ - Jatart 7 1o @0 S S
e e I i o =
- , - T
t : , : -~
T et Sl S B ety e .
i g - Fe
SN ——— . |
I "8 P e B - N k. :
] - 1 x = =78
e TN Mt \K S IS SRS SR s
| S A | > , .
, £~ = ==
‘ r — — )‘— - - b - — - m
| d i I i S S SR S :




02-06-1963: letter to nps from geological survey regarding results of pumping tests, current-meter surveys, and geophysical and lit

e e e AMREPLY REFER TOs
REGION ONIZ

UNITED STATES 7 /1963
DEPARTMENT OF THE INTERIOR A U —
GEOLOGICAL SURVEY i Ersed A5 el W
90 White Bridge Road ‘fﬁ?ﬁ::;:?ﬁ7?§§5

Nashville 5, Tennessee

|
February 6, 19
'/

Mr. Alfred Vick 4ZZCZ
National Park Service A%/ZV
P. 0. Box 10008
Richmond 40, Va.

Dear Al:

Results of our pumping tests, current-meter surveys, and geophysical

and lithologic logging of the two wells at Look Rock Campground in the
Great Smokies are encouraging, even after considering the last minute
revision of the drilling specifications which doubled the desired

amount of water to be obtained. However, there is yet one unknown which
cannot be determined until experienced and that is yield of wells during
the dry season of the year. The following statements will help you to
decide your future course of action at Look Rock.

Well No. 1 (Bt:J-1), 139 feet deep, water enters well at about 88
feet depth. Well flows 4 gpm continuously, may be pumped at 15
gpm continuously or greater amounts for short periods.

Well No. 2 (Bt:J-2), 88 feet deep, water enters well at 70 to 75
feet depth, static water level about 5 feet below land surface,
Well will supply slightly more than 50 gpm for 2 hours and
probably 35 gpm continuously,

Both wells are developed in Nebo quartzite and water is probably obtained
from crevices, fractures, and solution channels but may come from porus
sandstone voids; tests would not definitely determine which,

It is probable that the wells together will supply the desired 50 gpm
continuously under weather conditions similar to those at the time of our
tests. It is possible but not probable that more than 50 gpm could be
obtained continuously during normal summer and fall seasons. The fact
that the ground was frozen during and for sometime before our tests may
have prevented development of the wells to produce a greater amount of
water. On the other hand, it is probable that the well yields will be
less in the summer and fall - very rough estimate; 35 gpm.

o>




02-06-1963: letter to nps from geological survey regarding results of pumping tests, current-meter surveys, and geophysical and lit

It is suggested that you do nothing more than to make temporary pump
installations in the wells until we can conduct further tests this summer
or during a long dry period. This should require no more than one day.

We regret that at present we cannot be more definite about the water
supply at Look Rock, Our pumping tests were not entirely satisfactory

and they are not typical of any we are familiar with but most nearly
resemble tests in limestone aquifers,

We will send you the quality of water analysis statements as soon as
they are received from our QW lab in Little Rock, Arkansas. Our field
check of the water from both wells indicated soft, acid, and relatively
high iron water.
Please contact this office if you wish to discuss the work at Look Rock
in greater detail or for additional information and to inform us of your
plans for further work at Look Rock.
Yours sincerely,
«
(Z;GyAAA14 ~\ (P

VZV1’Chief, Tennessee District, WRD

cc: NPS Headquarters, Gatlinburg, Tenn.

Chief, GW Br. Code: 4053 0001
Washington, D. C.

Lo, LA
e — Calill Vs :?f s e B J) J<~;1X1u~ *SNLLQD- &1/“0,

LWWJ M‘u« [SVS-] okww 0“"/\/\- Jn aLC./.,\a-,(,mﬂ“aw
(”ﬁ*‘ LT \AALTT AJ— Horaiaudros~ riqﬂfv.f£&¢~“““1“c’ ada —

Soon |




02-06-1963: electric log

OGNo.____one |
‘sirument no._PRG-101 |
wnno___on® |
iote: 1-17-83 Time:1830 |
agged by G« K. Moors &
R. H. Bingham

uid in hole: Water |
Tuid level, below datum:{lowinz |

TENNESSEE DIVISION OF WATER RES

ELECTRIC LOG

UNITED STATES GEOLOGICAL SURVEY
in co-operation with
TENNESSEE DIVISION OF GEQLOGY
and

luid resistivity_===__qt_ === °F

National Part Sarvica

WELL No _Bb:id-l
County: Blount  StateTenz
Locaton no 4639N_: 26083E
Lacation: _ 727 mla S of Park
entrance, S

Dowum _land surface
Attude of corum _2RTQ .
Depn

ath, hale:__139. _dia .87

OWNER
g sity__= pounds/asl AnoRESS
luid viscosity _ === cec === | ORILLER

Gatlinburz, Tannaases

Jack Terry

Millivolts

s s —HDQR—.ES;S.W%M%T_—
SPONTANEOUS POTENTIAL

RESISTANCE

Depih, casing 56' ___ g ‘HB_
i.6g cegrs 36 _ft encs 138 __ f1

- 7 T T
! : 1 1

R
L .

DEPTH
(teet) Snms m2/m
= & 7= T
i
! : L «2=100---4 L
4 -4 —~

i
-
I

138

T.D.




02-06-1963: look rock

LOOK ROCK
On Flat Creek Near Exit From Parkway

Weir No, 1 (Lower)

Weir Opening - 24" wide

Date Gal,. /Min,
5/22/61 101
6/26/61 101
7/6/61 73
8/24/61 48
9/8/61 48
9/20/61 48
10/18/61 48

On Flat Creek About % Mile Below the Production Well Site

Weir No. 2 (Upper)

90° Notch Weir

Date Gal, /Min,
8/31/61 14,2
9/8/61 14
9/20/61 14
10/18/61 10.6

Other Supporting Information




00-00-0000: proposed sites for water resources investigation

PROPOSED SITES FOR WATER RESOURCES INVESTIGATION

1. Park Headquarters
2. Green Mountain (Foothills Parkway)
3. Newfound Gap
4, Cades Cove
5. Deep Creek
6. Smokemont
7. Abrams Creek
8. Twin Creeks
9. Collins Creek
10. Metcalf Bottoms
11, Cataloochee
12. Elkmont
13. Cosby
14. Chimneys
15. Rocky Mountain (Foothills Parkway)
16. Webb Mountain (Foothills Parkway)
17. Little Greenbrier
13. Greenbrier
19. Sinks
20. Towstring
21. 1Indian Camp Creek
22. Tremont Ranger Station
23. Round Bottom Campground
24. Balsam Mountain Campground
25. Main Oconaluftee Residential Area
26. 0ld Oconaluftee Residence Area (Ravensford)
27. Big Creek Ranger Station
28. Cataloochee Ranger Station
29. Cataloochee Maintenance Area
30. Twentymile Ranger Station
31. cCherokee Orchard
32. Sugarlands

(09/28/67)




09-07-1967: memorandum to chief of maintenance from usgs regarding summary of work plans for study of water resources

i :.r..A }:s.,\ .‘_R\ME.\'T

I/t emorandin

7o ! Gerald Rowe, Chief enance
Great Smoky Mountains Nationzl Park
Catlinsurg, Tennessee 37738

FROM

SUBJECT: Summary of woerk plans for study of water resources of Great Smoky Mounal
National Park, North Carolira and

T RvEl

el
Tennessee District

As I zromised you on August 11, I am sending you our

of waser resources of Great Smoky Mounteins Naticnal

been medified as a rasult of a meeting tetween Norta Carclina and

w ] i o . & - 7z AL
Tannassee U. 3. Geological Survey perscnnel July 6-7, 1507.

3‘\)

7 Y

W. M. McMaszer
HydroclogisT

Texnn.

Buy U.S. Sa:%:v: Zonds Reonlarly an the Payrell §.

+lni Plan

5010=i08




09-07-1967: memorandum to chief of maintenance from usgs regarding summary of work plans for study of water resources, page

Summary oI work plans for stuly of water rescurces of Greas Smoky Ycunteinsg

and Tennessee Districis

Norzh

in bioth digwsrists gaekls e
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0e respecnsible Ior surizce weler la-

o

MmO Mo

D

"ok
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09-07-1967: memorandum to chief of maintenance from usgs regarding summary of work plans for study of water resources, page

Consideration will be given to popular-iype brochure for distributicn to
Park vi ors, &.scribing and illustrating the occurrence of water in the
w 2ad 1ts role in :thaping the mountains.

Test driliing and reportving will contizue to e handiled by toe District
in which <ze site is located.

inal report by May 1969 for trans-
mission through final review —.-i7 ication. However, if insufficlent
cpoortunities to collect '.iw-...4 measur s occurs during the remaining
time through November 1968, it is hoped that supplementary funds will be
available from NPS to make additional measure:.:itz during the following
P& -

Plans ares Tc ccmplete woe text of




09-14-1965: memorandum to superintendent from acting assistant regional director regarding water resources investigations

R e A

——
/
L34 SER (OL¥) SEP 1 4 1965 7%;_;{_
L
Memorandum
To: Superintendent, Grest Smoky Mountains
From: Acting Assistant Regional Directar, Operations,

Southeast Region

Subject: Water Reseurces Investigations, Great Smoky Mountains
National Park

We will be glad to sssist you in developing a detailed water
resources study at Great Smoky Mountains National Park during the
1966 fiscal year as requested in your memorandum ef August 23.
The results produced from such a study should previde us with the
basis fer a full and meost effective development of 31l water
resources located within the Park boundaries. It is evident that
new sources of water are needed te meet the demands of future
and existing Park facilities.

We believe the investigative work should include the following:
(1) The first and most pressing problem involves the need to
expand several water supply systems in erder te provide more water
to take care of a grester number of Park visitaors and increased
Park uses. This requires an evaluation of the probable capacity
ofi the present sources of supply and the locating of possible new
sources of water supply ef acceptable quality for incressed
demands of the future and (2) The second phase of the project
(extending over a period of several years) would be to conduct
surface ,and ground water studies throughout the Park in order to
obtain a general knewledge of all water resources. With such
information at hand, the Park staff will be able to plan
efficiently for new or expanded developments.

An over—ceiling item was included in the 1966 F.Y. Regional Water
Rescurces Program in the amount of $26,000 to initiate a study

of domestic water supply needs and test well drilling work at the
Park, Mr, E. W, Reed, Chief, Water Resources, has recently advised
that at present the Washington Office reserve contains sufficient
funds to finance this study.




09-14-1965: memorandum to superintendent from acting assistant regional director regarding water resources investigations, page

We sgree a meeting and field reconnaissance ghould be held at the
Park between representatives of the U, 8, Geological Survey,

the Regicnal Office and the Park staff to properly formulate a
logical spproach to this water resources project, In esrly
October, We will take the necessary actiom to firm up a satis—
factory date for the meeting with all those concerned.

SiaNED,

—_—

W, Mikell

ee: P
ctor, w/c¢ of imnc..
Chief, EOPC (2), w/c of inc,




08-23-1965: memorandum to regional director from superintendent regarding water resources investigations

————————————
‘ “EAST REGION

UNITED STATES AUG 2 61865
DEPARTMENT OF THE INTERIOR
NATIONAL PARK SERVICE Regional D(rm‘:a?,
Great Smoky Mountains National Park Asst. Ren. Dir., (A)
v REFER TO1 Gatlinburg, Tennessee 37738 || Aset. Rox. Dir., (GA),
Asst, to Reg. Dir. (PA
L54 Asst. to Reg. Dir. (D)
e AUEUSC 23) 1965 | Resource Studiss Aut.
Memorandum 7( (—W ‘/' J"r
e
To: Regional Director, Southeast Region
From: Superintendent, Great Smoky Mountains Asrt Cifl’éz’

Subject: Water Resources Investigations, Great Smoky Mountains
National Park

Over the past couple of years, continued increases in demands on
the numerous surface water supplies have gradually developed into
a problem that needs immediate attention. While it is recognized
that in the past we have shown little or no interest in water
resources investigations, it now appears that well supplies may
not only be a desirability but a necessity. During periods of
prolonged drouth such as we are now experiencing in the Park,

the surface supplies diminish to the point of nearly drying up,
and supplemental supplies of low quality water are heavily treated
and pumped intc. the supply lines.

During USPHS Engineer Henderson's recent trip to the Park, we
had occasion to closely observe several of our major supplies.
For example, we found that the Ash Hopper Branch gravity supply
that ordinarily supplies headquarters was providing 19 galloms
per minute (actual meter readings) over a period of a week. The
consumption at this time was metered at 35,000 to 37,000 gallons
per day and so, needless to say, we had to pump a supplemental
supply out of a branch of Fighting Creek which runs through the
residential area. We actually were only able to obtain a maxi-
mum of 15 gallons per minute from this supply. Incidentally,
this creek pumping station is only a couple of hundred feet from
the first domestic user and less than 1,000 feet from our major
development area which definitely does not allow the desired
chlorine retention time for safe water treatment.- Also, when you
realize that our actual usage exceeded an average of 25 gallons
per minute and all available water in the system amounted to

34 gallons per minute, it is easy to see there is little margin
for any emergency whether it be a leak in the line, any type of
fire drawdown or allowance for any consideration of lawn sprink-
ling. If either of these supplies decrease further, we do have
several alternatives in order to retain a minimum supply on hand.
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By metering, we have determined that we are wasting 13,000 gallons
per - day through our Visitor Center dehumidifier system. This is
quite a luxury and one that needs some study as to the possibility
of re-circulation of this water. If our present supply should
decrease any further, we would of course have to shut down the
dehumidifier system which would have rather detrimental effects

on artifacts storage as well as causing. the Visitor Center to be

rather uncomfortable.

Further checks on other major supplies in the Park showed similar
conditions but none as critical as that that exists in the
lleadquarters area. 1If at all possible, and if it can be worked
into your Water Resources Investigation program as an emergency
measure, we would like to suggest the programming of an explora-
tory well for this fall. While we have little information on the
characteristics of wells in this area, Mr. Henderson felt that a
well programmed for 100-foot depth with rotary drill method
(possible heavy river boulder sub-surface) should provide a
plentiful supply for the area. On this basis, it appears that
funds in the construction amount of $2,500 would be needed to
drill, case and test the well.

In an August 19 telephone conversation between Hydraulic Engineer

Vick of your office and Chief of Maintenance Rowe, Mr. Vick had
mentioned that he had put an over-ceiling item in his 1966 F.Y.

Water Resources budget in the amount of $24,000 to initiate a

study of Park domestic water supply needs. We support this program /
whole-heartedly and hope that a necessary field inspection involving
personnel from the USGS, the Regional Office, and the Park can be

set up for the month of November.

As suggested to Mr. Vick in the abovementioned telephone call,
the following listing is a tentative priority list of well inves-
tigations which we would like to see programmed:

Headquarters -- As soon as possible.

Green Mountain Picnic Area, Foothills Parkway -- 1967 F.Y.
Cades Cove -- 1967 F.Y.

Cataloochee -- 1967 F.Y,

Rocky Mountain -- 1967 F,Y.

Chilhowee, Foothills Parkway -- 1968 F.Y.

W
.
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7. Cades Cove -- 1968 F.Y.

8. Deep Creek -- 1968 F.Y.

9. Smokemont -- 1968 F.Y.

10. Chimneys -- 1969 F.Y.

11. Elkmont -- 1969 F.Y,

12, Cosby -- 1969 F.Y. .

13. Webb Mountain, Foothills Parkway -- 1969 F.Y.

g B P

George W. Fry
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UNITED STATES
DEPARTMENT OF THE INTERIOR
NATIONAL PARK SERVICE 0CT 253

SGUTHEAST REGION

Great Smoky Mountains National Park [ ez, Tivectcr
Gatlinburg, Tennessee 37738 | Assi, R, Dir, (GilJ

. (2] Asst. Reg. Dic. (Adwm)
ary tudies _AML T RebinRue T o
__J/ ,_L[éfﬁ F* | Asst. (o Beg. Dir, 5
Plenuing Ssivice I
| Proposcd Arcas

October 23, 1963

Memorandum ’ ;
To: Regional Director, Southeast Region
From: Acting Superintendent, Great Smoky Mountains

S
Subject: Water Resource Study, Look Rock Campground

As requested by Mr. Butterfield's memorandum of March 22, 1963,
and Mr. O'Neil's memorandum of October 1, 1963, we have recently
conducted a pumping test on the second site, upper valley, of
the Look Rock test wells,

The second test well, in the upper valley, was selected for the
pumping test as the results from the drilling and test pumping
contract of December, 1962, indicated that pumping would produce
35 to 50 g.p.m. The well at the lower site produced about

15 g.p.m. on contract test pumping.

On contacting the Nashville office of the Geological Survey in
regards to the well test, Mr. Criner advised us their pumping
equipment would only produce about 15 gallons per minute. Thus,
it was necessary for this office to rent pumping equipment that
would produce 50 to 100 gallons per minute.

Our approximate expenses for this requested well test consists

of Personal Services at $145, Supplies and Rental of 3-phase
generator and a submersible pump at $132, and Equipment Operation
and Depreciation at $73, for a total cost of approximately $350.

We request an allotment of funds in the amount of $350 from the
Water Resgurces funds to cover this expenditure, which is not a
maintenance item,

We have received a copy of Mr. Criner's report, dated October 18,
1963, on the pumping test of this well. The quality and quantity
of water exceeds the pre-drilling expectations, and the well
appears to be adequate for the proposed campground and picnic
ground developments. Therefore, we recommend that EODC proceed
with plans and specifications for thefook Rock Development.
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IN REPLY REFER TO:

UNITED STATES

DEPARTMENT OF THE INTERIOR SUUTHEAST REGICH
GEOLOGICAL SURVEY
401 U S Court House 23 m'\

i Nashville 3, Tennessee

Reg. Diredtor
October 18, 19H3 Asst. Rew. Dir. 'U)
Asst. Keyt, U'e, (Adin.)

Ante to Lot Dit.

W

Mr. Elbert Cox
Regional Director
National Park Service

Richmond 40, Virginia Vo
9,
Gﬁb 1,
Dear Mr. Cox:

We have concluded testing the wells at Look Rock Campsite this week and
the results are indeed favorable.

e

You may recall that a pumping test of well Bt:J-2 last winter, during
extremely cold weather when the ground was frozen, was not entirely
satisfactory. It is believed that the frozen ground tended to make the
water-bearing formation a "tight artesian aquifer" and a hot and dry
weather test was recommended. This week, after 6 weeks without rain,

a pumping test was conducted which indicated that well Bt:J-2 will supply
more water than earlier tests indicated. The well was pumped at an
average rate of 66 gpm (gallons per minute) for 3 hours and the water
level recovered to essentially static level in about 5 hours. Transmiss=
ibility was computed to be about 5,000 gallons per day per foot for the
best value and about 1,000 gpd per ft, the poorest. When the water level
had declined to 32 feet below land surface the well, under "drouth con-

ditions", yielded 56 gpm rather constantly with no further decline in
water level.

It is believed that the well (Bt:J-2)will supply 50 gpm continuously,

even during the severest drouth conditions such as we have experienced
during the past 10 years. It will probably supply 75 gpm during normal
seasons and more than 100 gpm for short periods of time; for instance for
an emergency such as a fire. It is recommended that a pump (submersible
or other type) capable of pumping 35 to 50 gpm at a 50-foot water level

be installed in the well with the water intake at 60 feet below land
surface. The construction should be such that water level can be measured
readily by Park Personnel or Geological Survey when desired.

Two samples of the water from well Bt:;J-2 were collected and field
analysed this week, one at the beginning of the pumping test and one near
the end. Both samples gave identical results, indicating no change in
chemical quality within the 3 hour period of pumping. The water was clear,

58°F., pH of 6, contained less than 17 ppm hardness, and less than 0.1 ppm
of iron.

s
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In conclusion it may be well to point out a few things that may be of
use to you in planning for future use. During the winter or when the
ground is frozen there is limited recharge to the formation and well
Bt:J-2 may not yield more than 35 gpm continuously. It is now evident
that the water-bearing formation is "artesian'" during cold weather and
water table during the periods of normal use, which means that you have
a better well in summer than winter. Should a larger pump than the one
recommended above be installed, it should have controlled discharge in
order to throttle the discharge to 35 to 50 gpm except during periods
of emergency use; although a larger pump might be used in the well to
1ift the water directly to an elevated storage tank.

We hope the above information is satisfactory and if not please call on
this office again.

Very truly yours,

£ A <
A daren
J. H. Criner

For:; District Hydrologist
Water Resources Division

cc: Superintendent
Great Smoky Mountains Natiomal Park
J. L. Poole
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. INBEPLY REFERTO:
REGION ONE e

UNITED STATES 2//7 1963
DEPARTMENT OF THE INTERIOR

GEOLOGICAL SURVEY
90 White Bridge Road
Nashville 5, Tennessee

[ S

I

» February 6, 19

s T dios ]
Lands
=2 nds

L & Llanning Sepys
Mr. Alfred Vick 4/[7 mac:fe
National Park Service ,2///

P. 0. Box 10008
Richmond 40, Va,

Dear Al:

Results of our pumping tests, current-meter surveys, and geophysical
and lithologic logging of the two wells at Look Rock Campground in the
Great Smokies are encouraging, even after considering the last minute
revision of the drilling specifications which doubled the desired

amount of water to be obtained. However, there is yet one unknown which
cannot be determined until experienced and that is yield of wells during
the dry season of the year. The following statements will help you to
decide your future course of action at Look Rock.

Well No, 1 (Bt:J-1), 139 feet deep, water enters well at about 88
feet depth., Well flows 4 gpm continuously, may be pumped at 15
gpm continuously or greater amounts for short periods.

Well No. 2 (Bt:J-2), 88 feet deep, water enters well at 70 to 75
feet depth, static water level about 5 feet below land surface.
Well will supply slightly more than 50 gpm for 2 hours and
probably 35 gpm continuously.

Both wells are developed in Nebo quartzite and water is probably obtained
from crevices, fractures, and solution channels but may come from porus
sandstone voids; tests would not definitely determine which.

It is probable that the wells together will supply the desired 50 gpm
continuously udder weather conditions similar to those at the time of our
tests, It is possible but not probable that more than 50 gpm could be
obtained continuously during normal summer and fall seasons., The fact
that the ground was frozen during and for sometime before our tests may
have prevented development of the wells to produce a greater amount of
water. On the other hand, it is probable that the well yields will be
less in the summer and fall - very rough estimate; 35 gpm.

o
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It is suggested that you do nothing more than to make temporary pump
installations in the wells until we can conduct further tests this summer
or during a long dry period. This should require no more than one day.

We regret that at present we cannot be more definite about the water
supply at Look Rock. Our pumping tests were not entirely satisfactory
and they are not typical of any we are familiar with but most nearly
resemble tests in limestone aquifers.
We will send you the quality of water analysis statements as soon as
they are received from our QW lab in Little Rock, Arkansas. Our field
check of the water from beth wells indicated soft, acid;“and relatively
high iron water. *
Please contact this office if you wish to discuss the work at Look Rock
in greater detail or for additional information and to inform us of your
plans for further work at Look Rock.

Yours sincerely,

¢
Q;()\ ANASA e)-\\. nviinans
i/"/l’chief, Tennessee District, WRD

cc: NPS Headquarters, Gatlinburg, Tenn.

Chief, GW Br. Code: 4053 0001
Washington, D. C.

. . | 5
WL — call s .% o B ) Jw’/uw W t(;,/Qw,
' i ' oy S Tk
ArD u"’r‘/‘) -L-.'-Jvuﬂ\b\ sk, gk\_«‘_n./(\\o 0’*(4-’\/\' \/n C&«L/vkai/b\'/w(#“’“ y
TR, Q.ﬁi&»-\w\u.(y Fo ssrmcunlres nl—fj\kf‘,‘mm acle _

oo
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REPOKI OF WAYER RESOURCES STUDY
AT LOOK ROCK CAMP GROUHDS, TEMNESSKE

By Gerald K. Moore and Roy H. Bingham
INTRODUCTION

The U, §, Geological Survey, in cooperation with the National Park
Bervice, investigated the ground-water resources near the proposed Look Reck
Camp Bite, southeast of Maryville, Tennessee from November 1962 through
February, 1963. This report summarizes the results of.thh study. The drillimg
of two test wells and one pumping test were paid for by ths Park Service. The
U. 8. Gaslegical Burvey collected and described the drill cuttings, remn elec-
trieal logs, ram vertical-flow current meter surveys, supervised the pumping
test and made additional pumping tests, analyzed the test data, and snalyzed
two water samples for chemical content.

The two wells drilled by the Park Service are termed BtiJ-1 and Bt:J-2
im this report. The first two letters are an abbreviaztiom of Blount Coumty.
Ths Bleckhouse Quadramgle upon which the wells are located is indicated by the
letter J. The last item is n‘m-bct indicating the order in which the wells
are drilled.

The locations of Bt:J-1 and 2 are shown on ths emclosed topographic map.

Geology

The Look Rock srea i{s underlaim by the Hesss Quartxita, the Murrsy Shals,
the Webo Quartrite, mmd the Nichols Shale, all of Canbrxian sge. Thase rocks
are for the wost part cowposed of tight shale amnd silica-cemsmted sandstoms of
extremmly low permeability., Littls opportunity sxists for water to move through

them except along jolnt and fault surfaces,
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A tracing of part of the "Geology of the Blockhouse Quadrsmgle, Temnessee™,
by R. B, Keuman and R. L. Wilson (Map CQ-131, 1960) is enclosed, snd the limits
of the tracing are shown om the topographic map (enclosed). A geologic section
across this area and passing through Bt:J-1 is alsc enclosed, The rock strata
dip about 30° to the southeast in the outcrop area along the crest of Chilhowes
Mountain but this dip decreases rapidly to the southeast.

Both wells are in the Murray Shale at land surface (just below the soil
mantle) but penetrate the Nebo Quartzite at a shallow depth, All of the water
zomes are in the Nebo. Descriptions of tha drill cuttings and electric logs
of the wells are enclosed., No evidence of permeable water-bearing zones ware
detected either in the drill cuttings or on the electric logs, which indicates
that wvater flows to the wells through crevices, fractures or solution chanmsls.

Occurrence and Depth to Water Zomes

Analysis of the pumping test data om Bt:J-1 and Bt:J-2 further indicates
that the water in these wells comes from joints or crevices in the Hebo Quartzitas.
This water is under artesian pressure and rose above the point at which it was

foumd by drilling. Well Bt:J-1 was flowing at the tims of testing.
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The driller reported finding a small smount of water im wall Bt:J-1 at
a depth of 65 feet and an additional stream of water at 135 feet. Im am effert
to check these depths, the Geological Survey ram & curremt meter survay on the
well on Jan. 17, 1963 under conditions of natural flow and ran amother swrvey
on Jan. 18, while pumping the well at about 11 gpm (galloms per mimute).
The results of both surveys were poor as the amount of water moving up the wall
was insufficient to coumteract the variatiom in readings caused by amall
variations in well diameter. The current-mster surveys suggest a possible water
sows batween 71 and 79 feet but show that most of the water is coming frem belew
88 feet. At the time of the suxveys, thers appeared to bs mo water coming frem
& depth of 65 fset., Consistemt rsadings could mot be obtained below 88 feet amd
the 135-foot zoms reportsd by the driller could met be checked.

In well Bt:J-2, the driller reported findimg water at a depth of betwesnm
70 and 75 fest. A current-mster survey was made om this well om Jan. 21, 1963
while pumping the wall at about 11 gpm. The curremt meter quickly becams
clogged with mmd amd drill cuttings, however, and ws imdicative readimgs ware
obtained. The depth of the water zome reported by the driller is probably
fairly accurate, howevar.

Pumping Tests

On Jan. 8, 1963 a bailing test was made by the driller om well Bt:J-1.
While builing at a rate of sbeut 15 gpm, the water level was drmm dewn te sbout
130 fest.




00-00-0000: report of water resources study at look rock camp grounds, page 4 - pumping tests

On Jan. 18, 1963, the Geological Survey submersible pump was installed
in well Bt:J-1. The well was flowing about 4 gpm at this time. While pumping
at 11.3 gpm, the water level dropped to 6.14 feet after 10 minutes, to 14.09
feet after 30 minutes, and to 19.14 feet after 1 hour and 15 minutes. At this
time the portable generator started operating erratically, the discharge
dropped off to about 9 gul_lons per minute and the water level began rising.

In 29 minutes under these conditions the water level recovered to 12,72 feet.
The pump was then turned off and the well began flowing again in 6 minutes.

The specific capacity of well Bt:J-1 after 1.33 hours of pumping 1is
about 1.7 gpm/foot drawdown.

Semi-log plots of drawdown and recovery of water level in well Bt:J-1
versus time, in the manner normally used to determine the transmissibility amd
storage characteristics of an aquifer, gave no consistent or logical valuas
for these characteristics,

On Jan, 21, 1963, the Geological Survey submersible pump was installed in
well Bt:J-2, The static water level was 4.18 feet below the top of the casing
at this time, While pumping at 10.7 gpm, the water level dropped to 10.16 feat
after 75 minutes of pumping. The water then becama very muddy and the water
level began rising. This was probably a result of well development. Mud was
pulled from the water-bearing crevice and the well yield improved. After 2
hours of pumping, the water level recovered to 5.52 feet and after 3 hours and 35
minutes of pumping was at 5.62 feet., The pump was then turmed off and the water

level recovered to 4.61 feet after 1 hour and 15 minutes.
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On Feb. 1, 1963 the driller's submersible pump was used to test well
Bt:J-2. After two hours of pumping at about 350 gpw the water leval was at
61.97 feat below the top of the casing. As the pusp was sat at this depth and
began to brmak suction, discharge was reduced to 37 gpm. After pumping 37 gpm
for 23 minutes and 33 gpm for 1 hour and 37 minutes, the water level recovared
to 48.56 feet, a recovery of 13.41 feat. The amoumt of this recovery is
reughly the smount of drawdown which would occur if the well were pwsped ar 34
gpm for 2 bours. After pumping for a total of 5,5 hours, the water level was
at 49.67 feet and the pump was turned off. Im 30 Iil;lt.l, the water levsl
recovered to 25.73 feet, in one hour to 21.15 feet, amd in 2 hours and 49 mimutss
to 13.09 fest.

The specific capacity of wall Bt:J-2 is about 8 gpm/foot of drawdewn
for a pumping rate of 10.7 gpm, about 3.5 gpm/foot of drawdowa for 34 gpm, amd
about 0.9 gpm/foot of drawdown for 50 gpm after two hours of pumping.

Beni-log plots of drawdown and recovery of water levels im wall Bt;J-2
versus time gave neither legical mor comsistent values of the aquifer tramsmiss-
ibility amd storage characteristics. A part of the cause of the wmusual results
may be sttributed to the frozem ground which ceuld have preventsd the free move-

- mamt of water., .
Well Yields

Based on tha bail md pumping tests, well Bt:J-1 will not yleld sere tham
.15 gpm contimuwusly evanm durimg the wettest part of each ysar, Larger amounts
of water could be pusmped for z short time but the watsr level would scom be
drowve below the pump imtske. Fiftasen g therefors, should be considared as the
wppar limit of well yisld, and pumping at a slightly lower rats (10-12 gpm) weuld
probably be desirabls.
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A plot of water-level drawdown versus pusmping was comstructed for
well BtiJ-2 snd is emclosad. This plot shows the amewmt of drawdown which cam
be expected at any pumping rate after two hours of pwping (assuming am imitfal
static water lavel of 4.18 feet below the top of the casing). Thers is about
65 feet of water-level drawdown svailable in this wall. As shewn on the
emclosed graph (deshed line), the well therefore would yiald about 51 gpm for
two hours, I1f lomger periods of puwping are required, a lowar pusping rate
weuld be nscessary. .Thn wall will probably yield 35 gpm continwously,

We cammot predict now the effects of dry weather om the ylelds of wells
BtiJ-1 and BtiJ-2, If the water table drops durimg the swessr mmd fall, thsrs
prekably will be a decrease in wall yields. Sprimg flews in Blewnt Cowmty hava
frem 13 o 1000 percemt variatioms in dischsrge hetweem ths wet smd dry ssasoms
of the ysar. Yields ef sverage walls are probsbly somevhat less variable tham
yislds of aversge springs, bt wall yields could dacreass significestly im dry
weather.
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Water Quality

Enclosed are copies of the analyses of water on wells Bt:J-1 and Bt:J-2,
Water from both wells is soft, slightly acidic (pH = 5 to 6), and has a temper-
ature of about 57°F. The acidity is caused by dissolved carbon dioxide and the
water may be somewhat corrosive to iron piping. The only chemical constituemt
in sufficient amount to be objectionable is the irom content of well Bt:J-l.
Water containing in excess of 0.3 ppm (parts per million) iron can cause staining
of toilet fixtures, and the water from this well contains 0.38 ppm. Aeration of
the water would precipitate this iron as well as release the dissolved carbom
dioxide and, thereby, reduce its corrosiveness. Any of various filters and
treatment with lime would have the same effects. If both wells are used
tegether, however, the combined iron comtent of water from both would be less
tham 0.3 ppm and no problem would exist om this account.

Summary and Recommendations

Wells Bt:J-1 and Bt:J-2 will yield 15 and 50 gpm for two hours. The
sustained yleld of these wells, however, is probably about 10 and 35 gpm
respectively. These ylelds may decrease somewhat during the dry season of the
year. If the Park SBervice installs pumps on the wells, it may be necessary to
decrease their discharge later in the year to prevent their breaking suctiom.
If desired, the U. 5. Geological Survey will run additiomal pumping tests om
the wells late this year or during a long dry period. A test im dry weather is
recommended, and no additional expenditure by the Park S8ervice would be |

necessary as the Survey submersible pump could be used.
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Helenmode Formation
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Nebo Quartzite

Nichols Shale

Shady Dolomite
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Solid lines - geologic contacts

Broken lines - faults
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LITACLOGIC LOG,

Ounr 1

_Natioual Park Service

WVEIL No: At ]-1

Sriilory

1 '";IS Texry

Dete: Noy  g2fCounty: Blount

Stete

Ienn

by:

Iog sd Ty

Datup

L. Ko Moore

Land Surface

Date: Location:

Locetion ho.

On E.

side of

Depth,hole: 140

din; g

Depti cesine: 56

dir: 8"

Chilbowew Mtn. SF of Macryuillee. .

Depth,ucreen:  pone

die: Alt.datum

Alt.LSD 2270

E.log: g uamnn;

caliper: temp: corductivity

flow meter

FORAATION,

LITHOLOGY

~ Thick-

ness (ft) |

Depth

]regt}

Ne bo !

Cambrian  Quart ite

P —— i e e ) e

Y
Quartzite - gray, very fine grained,
anpulaar, hard, well cemented,
glawconttic, o few graius of

pyrite = 707

Shale - grav, moderarely soft, mus-
vovite and bietito 107.

Sdindston: - white to clear, coarse
cravoed. subrounded, poorly
cemented - 0%

Quartzite - gray, very fine grained,
hard, well vemented, gluuconitic,
small smevt of pyrite - 70%

Shale light grav and black, soft,
mic.ieous - 157

Sandstone - white Lo clear, couarue
graincd, subrounded, poorly

"l‘/

cemented -

Sandstone - white ro clear, coarse
grained, subangular, poorly
cemented, partly stained with
limonite SU%

Siltstone - light gray, well cemented,
glauconitic - 407

Shale - black, moderately hard,
mivaceous - 10%

Quartzite - livht gray, silt to very
fine grained, hard, poorly to well
comented, small amounts of pyrite
and glauconite, partly stained
with limonite - 95%

Shale - gray to black, soft, micaceous - S%
Sandstone - light tan, very fine grained,
subangular to subrounded, poorly

cemented, partly stained with
limonite, grains are clear to
yellow - 98%

Shale - gray to black, soft,

micaceous - 2%

15 50-65

10 65-75

10

10 85-95

45 95-l§C
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LITHOLOGIC LOG

Owner} National Park Seruyica WELL Roj BroJg-1_
Driller:  Jack Teryy Date: Ngv p2lCountyt  Riguns V)
Logred by: . K. Maore Datey Locetion: 463, 900N: 2,606 300K i
Datum Land Surface Locstion Ho. On E, slde of ‘ “;‘;‘:
Depth,hole: 140 di0¢ 8" Chilhones Mt SE 0f MaXsosil s
Depth, cesing: «p disy qn i
Depth,cereen: pon, — dias Alt.datum Alt. 18D i
B.log: X geommas caliperi temp:  conductivity flov mater ; "_";f.c;,j'i
L BT
W1 Thick- | Dapen

E |. FORMATION LITHOLOGY ess (It e
Samples missing 10 0=y
Cambyian | ‘Murray Sandstone - gray, very fine grained,
Shale subangular, fair to well cemented,

glauconitic, partly micaceous. A
few grains stained with limonite - 50%

Siltstone - grayv, clayey, micacecus,
and partly glauconitic - 407%

Sandstone - clear to tan, hard, well
cemented, partly glauconitic or
iimonitic - 107 5 W%

Sandstone - clear to tan, very fine
grained, well cemented, partly
glauconitic or limonitic - 507

Sandstone - gray, very fine grained, fair
to well cemented, glauconitic and
partly limonitic and micaceous - 15%

Siltstone - grav, clayey, micaceous,
and partly glauconitic - 35% ‘ 5 15-20

Shale - yray, soft - 507

Siltstone - gray, clayey, moderately
soft, pyritic - §0%

Sandstone - light gray, very fine

. grained, hard, well cemented,
glauconitic - 10% ’ 15 20+35

Shale - as above - 80% .k

Siltstone - as above but no pyrite - 20% 15 35-%0
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LITHOLOGIC LOG

Owner: National Pork Scrvice VELL No: Bl.Jg-2
Driller: jack Tegry Dete: 1. .76 County: piouni Btete: 1.0
Logred by: . K. More Dete: pel/py fLocation: 461200N-2014300F

Datum pand surface

Locetion No. E, side of Chillgwee

Depth,hole: 85

die: g

Depth,cesing: 44

die; 8

Mio, SE of Maryuille

Depth,screen:

Favetevy

dia: Alt.datum

ALLLSD gp0p

E.log: X gamma:

coliper:

temp: conductivity

flow meter

AGE FORMATION

LITHOLOGY

Thick-
ness (£t)

ﬁipth
(feet)

Nebo
Quartzite

Cambrian

Sanple s missing

Quartzite - light grayish tan, fine
yruined, subangular to subrounded,
pratlv limonitic. Pitted over 107
of surface - 9%

Lironite - red, purple, and black.
Contains a few sraine of
glaveonite - 1%

Shale - gray and greenish gray, hard,
mica eous, siliceous, and
plauconite - 1%

As above but quartzite is less pitted,
limonite {s non-glauconitic, and
ehale is softer and less siliceous.

40

15

0-40

50-65
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LITHOLOGIC LOG

Owner: Mational Park Service WELL Nos Brzl-2 ;
Priller: Lack Terry Date: 1an/p3 |Countys Blount Btetes Tenp,
LOngd bx: G. K. Maorxe Dete: Fob/63 Location: 4612008:2614300F
Datum Land sucfas Locetion No. p_ =i y
Depth, hole: 85 dis: g Mtn, SE of Maryville
Depth,cesing: 44 dia: 8
Depth,ccreen: pone “dia: Alt,detum ALt.18D 2350
E.log: X gemna: caliper: temp; conductivity flov mater :

Yol

Thick- | Dapth
ACE FORMATION LITHOLOGY ness (£t) ‘gtl
Cambrian Nebo Quartzite - light grayish tan, fine
Quarteite grained, partly limonitic,

slightly pitted. Contains a ‘few
scattered grains of a soft,
apple grecn mineral
(pyrophvllite?). - 9%

Limonite - red, purple, and

black - Z.

Shale - gray and greenish gray,

hard, micaceous and
glauconitic -~ /4

Quartzite - light grayish tem, fine

to very fine grained, subangular,
fair to well ccmented, partly
stained with limonite, very
slightly calcareous. Bontains a
few scattered graine of
pyrophyllite(?). - 98%

Limonite - oramge to black = 1%
Shale - brown to black, stained with

black ‘limonite, calcareous
and micaceous - 1%

R (]

10

65-75

73-85°
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UNITED STATES
DEPARTMENT OF THE INTERIOR

SCUTHERST REGiON

NATIONAL PARK SERVICE 051’ 2 5 l63 5
Great Smoky Mountains National Park [ Ttez. Pivecres
Gatlinburg, Tennessee 37738 b1 Asst. Ted. i, i
/// P ] st Res. D (A
. - otunies o fol et R
October 23, 1963 ([ T» R AT e CL4
¢ Service -
Ar
Memorandum pusis ALeRs
To: Regional Director, Southeast Region
From: Acting Superintendent, Great Smoky Mountains

S—
Subject: Water Resource Study, Look Rock Campground

As requested by Mr. Butterfield's memorandum of March 22, 1963,
and Mr. 0'Neil's memorandum of October 1, 1963, we have recently
conducted a pumping test on the second site, upper valley, of
the Look Rock test wells.

The second test well, in the upper valley, was selected for the
pumping test as the results from the drilling and test pumping
contract of December, 1962, indicated that pumping would produce
35 to 50 g.p.m. The well at the lower site produced about

15 g.p.m. on contract test pumping.

On contacting the Nashville office of the Geological Survey in
regards to the well test, Mr. Criner advised us their pumping
equipment would only produce about 15 gallons per minute. Thus,
it was necessary for this office to rent pumping equipment that
would produce 50 to 100 gallons per minute.

OQur approximate expenses for this requested well test consists

of Personal Services at $145, Supplies and Rental of 3-phase
generator and a submersible pump at $132, and Equipment Operation
and Depreciation at $73, for a total cost of approximately $350.

We request an allotment of funds in the amount of $350 from the
Water Resources funds to cover this expenditure, which is not a
maintenance item.

We have received a copy of Mr. Criner's report, dated October 18,
1963, on the pumping test of this well. The quality and quantity
of water exceeds the pre-drilling expectations, and the well
appears to be adequate for the proposed campground and picmic
ground developments. Therefore, we recommend that EODC proceed
with plans and specifications for the/Look Rock Development,
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IN REPLY REFER TO1

UNITED STATES
DEPARTMENT OF THE INTERIOR SOUTREAST REGION

GEOLOGICAL SURVEY
401 U S Court House
Nashville 3, Tennessee

October 18, 1953

X

AL bir,
Mr. Elbert Cox

s L
M//J-;;J.E
Regional Director

National Park Service sl AT N ——
Richmond 40, Virginia /_/d/___,_,——m
‘ 1, ‘

Dear Mr. Cox:

We have concluded testing the wells at Look Rock Campsite this week and
the results are indeed favorable.

You may recall that a pumping test of well Bt:J-2 last winter, during
extremely cold weather when the ground was frozen, was not entirely
satisfactory. It is believed that the frozen ground tended to make the
water-bearing formation a "tight artesian aquifer" and a hot and dry
weather test was recommended. This week, after 6 weeks without rain,

a pumping test was conducted which indicated that well Bt:J-2 will supply
more water than earlier tests indicated. The well was pumped at an
average rate of 66 gpm (gallons per minute) for 3 hours and the water
level recovered to essentially static level in about 5 hours. Transmiss=
ibility was computed to be about 5,000 gallons per day per foot for the
best value and about 1,000 gpd per ft, the poorest. When the water level
had declined to 32 feet below land surface the well, under "drouth con-
ditions", yielded 56 gpm rather constantly with no further decline in
water level.

It is believed that the well (Bt:J-2)will supply 50 gpm continuously,
even during the severest drouth conditions such as we have experienced
during the past 10 years. It will probably supply 75 gpm during normal

' seasons and more than 100 gpm for short periods of time; for instance for
an emergency such as a fire. It is recommended that a pump (submersible
or other type) capable of pumping 35 to 50 gpm at a 50-foot water level
be installed in the well with the water intake at 60 feet below land
surface. The construction should be such that water level can be measured
readily by Park Personnel or Geological Survey when desired.

Two samples of the water from well Bt:J-2 were collected and field
analysed this week, one at the beginning of the pumping test and one near
the end, Both samples gave identical results, indicating no change in
chemical quality within the 3 hour period of pumping. The water was clear,

58°F., pH of 6, contained less than 17 ppm hardness, and lesu than 0.1 ppm
of irom.

i
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Page 2

In conclusion it may be well to point out a few things that may be of
use to you in planning for future use. During the winter or when the
ground is frozen there is limited recharge to the formatiom and well
Bt:J-2 may not yield more than 35 gpm continuously. It is now evident
that the water-bearing formation is "artesian" during cold weather and
water table during the periods of normal use, which means that you have
a better well in summer than winter. Should a larger pump than the one
recommended above be installed, it should have controlled discharge in
order to throttle the discharge to 35 to 50 gpm except during periods
of emergency use; although a larger pump might be used in the well to
‘1ift the water directly to an elevated storage tank.

We hope the above information is satisfactory and if not please call on
this office again. ¥

v

Very truly yours,

- 7 4
YH s
J. H. Criner

For: District Hydrologist
Water Resources Division

cc: Superintendent

Great Smoky Mountains National Park
J. L. Poole
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RRPORT OF WATER RESOURCES STUDY
AT LOOK ROCK CAMP GROUMDS, TENMESSEE

By Gerald K. Moore and Roy H. Bingham
IRTRODUCTIOR

The U. §. Geological Survey, in cooperation with the National Park
Service, investigated the ground-water resources near the proposed Look Reck
Camp Site, southeast of Maryville, Tennessee from November 1962 through
Yebruary, 1963. This report summarizes the results of this study. The drilling
of two test wells and one pumping test were paid for by the Park SBervice. The
U. 8. Gaslogical Survey collected and described the drill cuttings, ran elec-
trical logs, ram vertical-flow current meter surveys, supervissd the pumping
test and made additional pumping tests, analyzed the test data, and amalyzed
two water samples for chemical content.

The two wells drilled by the Park Service are termed BtiJ-1 and Bt:J-2
in this report. The first two letters are an abbreviatiom of Blount County.
The Blockkouse Quadramgle upon vhich the wells are located is indicated by the
letter J. The last item is & number indicating the order im which the wells
are drilled.

The locatioms of Bt:J-1 and 2 are shown on the enclosed topographic msp.

Geology

The Look Rock ares is underlaim by the Nesse Quartzite, the Murray Shale,
the Nebo Quartzite, smd the Nichols Shale, all of Cambrien age. These rocks
are for the most part composed of tight shale amd silica-cememted sandstoms of
extremely low permeabdlity. Little epportumity exists for water to mowe through
them except alomg joint smd fault surfaces.
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A tracing of part of the ™Geology of the Blockhouse Quadrangle, Temmessee™
by R. B, Keuman and R. L. Wilson (Map 6Q-131, 1960) is emclosed, and the limits
of the tracing are shown on the topographic msp (emclosed). A geologic sectiom
across this area and passing through Bt:J-1 is also emclosed. The rock stratas
dip about 30° to the southeast in the outcrop area alomg the crest of Chilkowee
Mountain but this dip decreases rapidly to the southeast.

Both wells are in the Murray Shale at land surface (just below the ssil
mantle) but penetrate the Nebo Quartzite at a shallow depth. All of the water
zones are in the Nebo. Descriptions of the drill cuttings amd electric logs
of the wells are enclosed. No evidence of psrmsable water-bearing zomes were
detected either in the drill cuttings or omn the electric logs, which indicates
that water flows to the wells through crevices, fractures or solutiom chammsls.

Occurrence and Depth to Water Zomes

Amalysis of the pumping test data om Bt:J~1 smd Bt:J-2 further imdicates
that the water in these wells comes from joints or crevices in the Nebo Quartzits.
This water is umder artesiam pressure amd rose above the poimt at which it was

foumd by drilling. Well Bt:J-1 was flowing at the time of testing.
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The driller reported finding 2 small amount of water im well Bt:J-1 at
a depth of 65 feet and am additional stream of water at 135 feet. Ia am effort
to check these depths, the GCeological Survey ram a current meter survey on the
well on Jan. 17, ‘1963 under conditions of natural flow amd ran smother survey
on Jan. 18, while pumping the well at about 11 gpm (gallons per mimute).
The results of both surveys were poor as the amount of water moving up the wall
was insufficient to counteract the variation in readings caused by small
variatioms in well diameter. The current-mater surveys suggest a possible water
zome betwesn 71 and 79 feet but show that most of the water is coming frem belew
88 feet. At the time of the surveys, there appeared to bes no water coming fram
s depth of 65 feet, Comsistent reeadings could mot be obtained below 88 feet amd
the 135-foet zems rsported by the driller could met be checked.

In well Bt:J-2, the driller reported fimding water at a depth of betwsen
70 amd 75 feset. A curreat-mster survey vwas made om this well om Jam. 21, 1963
while pumping the wall at about i1 gpm. The curremt meter quickly becams
clogged with mud and drill cuttings, however, and ms imdicative readings wars
obtained. The depth of the water zoms reported by the driller is prebably
fairly accurate, however.

Pumping Tests

On Jan. 8, 1963 a bailing test was made by ths driller om well Bt:J-1.
While bailimg at x rate of about 13 gpm, the water levikl was drawa dowm te about
130 feet.
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On Jan. 18, 1963, the Geological Survey submersible pump was installed
in well Bt:J-1. The well was flowing about & gpm at this time. While pumping
at 11.3 gpm, the water level dropped to 6.14 feet after 10 minutes, to 14,09
feet after 30 m%nutes, and to 19.14 feet after 1 hour and 15 minutes. At this
time the portable generator started operating erratically, the discharge
dropped off to about 9 gallons per minute and the water level began rising.

In 29 minutes under these conditions the water level recovered t; 12,72 feet.
The pump was then turned off and the well began flowing again in 6 minutes.

The specific capacity of well Bt:J-1 after 1.33 hours of pumping is
about 1.7 gpm/foot drawdown.

Semi-log plots of drawdowm and recovery of water level in well Bt:J-1
versus time, im the manner normally used to determine the transmissibility and
storage characteristics of an aquifer, gave mo consistent or logical values
for these characteristics.

On Jan. 21, 1963, the Geological Survey submersible pump was installed im
well Bt:J-2. The static water level was 4.18 feet below the top of the casimg
at this time. While pumping at 10.7 gpm, the water level dropped to 10.16 feet
after 75 minutes of pumping. The water then became very muddy and the water
level began rising. This was probably a result of well development. Mud was
pulled from the water-bearing crevice and the well yield improved. After 2
hours of pu-pings the water level recovered to 5,52 feet and after 3 hours and 35
minutes of pumping was at 5.62 feet. The pump was then turmed off and the water

level recovered to 4.61 feet after 1 hour and 15 minutes.
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On Feb. 1, 1963 the driller's submersible pump was used to test well
Bt:J-2. After two hours of pumping at about 50 gpm the water level was at
61.97 feet below the top of the casing. As the pump was set at this depth amd
begen to bresk suction, discharge was reduced to 37 gpm. After pumping 37 gpm
for 23 minutes and 33 gpm for 1 hour and 37 wminutes, the water level recovered
to 48,56 feet, a recovery of 13.41 feet., The amount of this recovery is
roughly the amount of drawdown which would occur if the well were pumped at 34
gpm for 2 bours. After pumping for a total of 5.5 hours, the water level was '
at 49.67 feat and the pump was turned off. In 30 minutes, the water level
recovered to 25.73 feet, in one hour to 21.15 feet, amd in 2 hours and 43 minmutss
to 13.09 fest.

The specific capacity of well Bt:J-2 is about 8 gpm/foot of drawdowm
for a pumping rate of 10.7 gpm, about 3.5 gpm/foot of drawdewn for 34 gpm, and
about 0.9 gpm/foot of drawdown for 50 gpm after twe hours of pumping.

Semi-log plots of drawdown and recovery of water levels in well Bt:J-2
versus time gave meither legical mor comsistent values of the ayuifer transmiss-
ibility amd storags characteristics. A part of the cause of the wmwsual results
mgy be attributed to the frozem ground which could have prevanted the fres move-
mant of water.

Well Yields

Based om the bail amd pumping tests, well Bt:J-1 will met yield more than
15 gpm contimuously even during ths wettest part of esch ysar. Largsr amoumts
of water could be pumped for s short time but the watar level would seem be
drowm helow the pusp imtake. Fifteen gpm therefors, thowld he considsred as the
uppar limit of well yleld, amd puwping at a slightly lower rate (10-12 gpm) wewld
probably be desirable.
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A plot of water-level drawdswn versus pwmping was comstructsd fer
well Bt:J-2 and i3 emclosed. This plot shews the amewmt ¢f drawiown which eaxm
be expected at any pwmping rate aftar two hours of pmmping (sssuming mm imitial
static water level of 4.18 feet balow the top of the casimg). Thare is sheut
65 fmet of nuf—l:nl drawdown avallable fm this well. As shewn em ths
snclesed graph (dashad lime), the well thersfore weuld yleid showt 31 gpm for
twe hours. If lomger periods of pusping are reguwired, a lewsr pwsping rats
would be necessary. The well will prebadly yleld 35 gpm comtimwsusly.

We camwot predict mew the effects of dry weather on the ylelds of walls
B513-1 amd Bt:J-2. 1f the water tsble dreps durimg the swmmsr amd fall, there
prehably will be x decresse im well ylelds. Sprimg flews in Blmmt Coumty haws
from 13 te 1980 percemt variatioms i discharge hetweem the wet ssd dry seamess
of the yasr. Yislds of sversys wells are probably semswhat less varishble thaim
yislds of svarsge springs, m-xxmwmmwhum
woathsr .
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Water Quality

Enclosed are copies of the analyses of water on wells Bt:J-1 and Bt:J-2,
Water from both wells is soft, slightly acidic (pH = 5 to 6), and has a temper-
ature of about 57??. The acidity is caused by dissolved carbon dioxide ard the
water may be somewhat corrosive to iron piping. The only chemical constituemt
in sufficient amount to be objectionable is the iron countent of well Bt:;J-1.
Water coantaining in excess of 0.3 ppm (parts per million) iron can csuse stainiag
of teilet fixtures, and the water from this well contains 0.38 ppm, Aersation of
the water would precipitate this irom as well as release the dissolved carbon
dioxide and, thereby, reduce its corrosiveness. Any of various fiiters and
treatment with lime would have the same effects. If both wells are used
together, however, the combined iron comntent of water from both would be less
than 0.3 ppm and no problem would exist on this account.

Summary and Recommendations

Wells Bt:J-1 and Bt:J-2 will yield 15 and 50 gpm for two hours. The
sustained yield of these wells, however, is probably about 10 and 35 gpm
respectively. These yields may decrease somawhat during the dry season of the
year. If the Park Service installs pumps on the wells, it may be necessary to
decrease their discharge later im the year to prevent their breaking suctiom.
If desired, the U. 5. Geological Survey will run additiomal pumping tests om
the wells late thi: year or during a long dry periocd. A test im dry weather is
recommended, and no additional expenditure by the Park Service would be

necessary as the Survey submersible pump could be used.
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Geologic Map

Cochran Formation

Hesse Quartzite

Helenmode Formation

Murry Shale

Nebo Quartzite

Nichols Shale

Shady Dolomite

Greasy CoverFormation

Greasy Cove and Grainger Formation
undifferentiated.

Tellico Formation and Blockhouse Shale
undifferentiated

Colluvium and Alluvium

Solid lines - geologic contacts

Broken lines - faults
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UNiiED STATES DEPARTMENT OF THE IN, <RIOR

GEOLOGICAL SURVEY % &t . J—_ 2

WATER ANALYSIS

Location 1 _Near Maryville, Teunesene, (8 mi. (SE), 461200 :8%14300 . County __BigAw
Source ___prilled «ell _ Depth (ft) _E2_____ Mgy i
Casedto () _$¥ ___ Date drilled s Point of coll. Zusp dischargs 90':
. . . Owner _Naticn wrk Sexviee & b s
Treatment : =
WBF _gebo Cusstadte,£50 WL 22.5807) below L.B. Yield
Temp (*F) ——— Appear. when coll. _Cigudy
Collected . Juaunry 2., 1963 8y . K. Moore :
Remarks i K
ppm epm ppm %
Silica (5102) 3.9 Bicarbonate (HCO3) 6: L 0.0
Alyminum (Al) Carbonate (CO3) o T4
Iron (Fe) .32 :
¥anguuese (Mu) Q2| | Sulfate (8Oa)
§ Chloride (C1)
» __ | Fluoride (F)
‘o) J
Calcium (Ca) o.5 0.02
3
Magnesium (Mg) 0.5 .04 | Nitrate (NOj)
_Sodiuym (Na) . . 0.k 02
Potassium (K) 1.1 0.03
e
Total . 0.11 | Total ) V.ll
ppm - )
Specilic conduétance g
f : {micromhos & 25° C) 15
Dissolved solids: : En s g P
Caleulated % pH w A
Rasidue on evepgration af 180" C ) T
- ___%r X s 52
Hardness as CaCO; 3 . R
A 6y . o
mh—-——w

Leb.No. 31673 Field No: 8T T=2 Project™ e, ‘o0
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UNITED STATES DEPARTMENT OF THE INTERIOR 26w

GEOLOGICAL SURVEY B t : J—— /

WATER ANALYSIS

Lmnbn Near Maryviile, Tennessce, (8 mi.LSE) '4.63900H:2600300E County Blounti

Driiled well 139 .
Source ft) Diam (in; )c.ﬁ___

Cased to (ff) _5© __ Date drilledNoveDec.1962 _ Point of coll. P‘mP ischurge 20! from we
Owner _National Purs Service, Gutlinburg, Teun.

Use Tes: we!l.
+ gpm (est) Yield 12 gom pump mens

Treatment ‘ __
WBF __Nebo Quawtzl € 75 % 459! WL
Temp (°F) 21 _ Appear when coll __Clear
Collected . Junusry &, 19€3

Remarks
ppm epm ppm _L epm
]
Silica (S5i02) 3.9 Bicarbonate (HCO3) é 0.10
Aluminum (Al) | | Carbonate {CO3) -~y -00
|
Iron (Fe) | .38
Mnngunese (Mn) . | Sulfate (SOa) 0.0 0.00
L _ L | Chloride (Cl) OS5 | 01
‘ |
o \ Fluoride (F) . 0.2 01
!
|
Calcium (Ca) 0.2 I 6.01 ) :
Magnesium (Mg) 0.5___ 004 | Nitrate (NO;) _ 00 | 00
Sodium (Na) | oA o2l ;
I
Potassium (K) 1.0 L _?_'_a.-?_‘r_. |
N = .
Total ) 0.70 | Total Osliz
P ppm
1 Specilic conductance M
e (micromhos at 25° C) 15
Dissolved solids:
Calculoted . Jo pH : Sl
Residue on eveporation st 180°C W
Color X 2
Hardness as CaCOj; 2 !
‘Noncarbonate [+

Lab. No. 3iu72 Field No. B.:J-! Project  Run. GW
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April 24,1962

[~ REGIoN o8 ]

Mr, Alfred Vick |
Water Resources Engineer =
U.S. National Park Service E

P, O, Box 10008
Richmond 40, Virginia

Dear Mr, Vick:

After receiving your data relating to the Look Rock Campsite I have studied
the available hydrologic information and the topography and geology of the
proposed site. Although it is not very conclusive with respect to the
availability of a ground-water supply, I can perhaps be more specific

than during our telephone conversation April 18,

The area in question is between 2400 and 2500 feet above sea level, just
southeast of the crest of Chilhowee Mountain, and extending northeast
from the vicinity of Look Rock along a tributary of Flat Creek to a 90-
degree bend in the creek -- a distance of 1.4 miles NE of the lookout
tower (U.S, Geological Survey Blockhouse 7 1/2-minute topographic
quadrangle). As I understand the situation, the Park Service wishes to
determine the feasibility of a water supply from a well or wells in the
vicinity of Look Rock to avoid possible contamination and the expense of
excessive lift of water from a surface reservoir at weir number 1
(approximate altitude 2260 feet),

The area is underlain by rocks of the upper part of the Chilhowee Group,
consisting of the Hesse Sandstone, Murray Shale, and Nebo Sandstone.
These rocks are for the most part composed of tight shale and silica-
cemented sandstone of extremely low permeability, Little opportunity
exists for water to move through them except along joint and fault surfaces,
and it is not likely that such secondary openings are present below depths
of two to three hundred feet, Under these conditions it would be necessary
to drill and test a well to determine if an adequate ground-water supply

is available, This well could readily be converted to a supply well if a
sufficient quantity of water is obtained, There are no known wells
completed in these formations in this region. The nearest wells for which
information is available are in Miller Cove, SW of Walland. These tap

the Shady Dolomite, which overlies the Chilhowee Group and is not
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present at the Look Rock site, They provide small domestic supplies

in Miller Cove, at an altitude of 1000 to 1200 feet, which is 1300 to 1400
feet lower than the proposed campsite., The regional water table conforms
generally with the topography, ranging from about 40 to 170 feet below
land surface in Miller Cove, In the vicinity of Look Rock it would

perhaps be considerably deeper, except for shallow perched water
infiltrating through fault and joint zones near the surface and eventually
flowing into the stream.

On the basis of these rather discouraging conditions it appears that the
best and most economical means of obtaining a ground-water supply would
be by means of a large diameter collector with perforated pipes radiating
horizontally from the bottorn of the collector (similar to Ranney Collector).
This would need to be constructed near the stream bed where the
maximum thickness of alluvium or jointed bedrock is present, to induce
infiltration from the stream bed by pumping. It is possible, however, that
the cost of such an installation would equal or exceed that of the earth

dam and surface reservoir you have mentioned,

The other alternative, which you have considered first, is the dam and
reservoir at or near weir #1. The adequacy of such a supply would
depend on the amount of reservoir storage and the permanence of the stream,
or lowest flow during the dry season, The discharge measurements you
have provided will be helpful in evaluating this source of supply. Iam
sending these data to Mr, J, S, Cragwall, District Engineer, Surface
Water Branch, 823 Edney Building, Chattanooga, in the hope that he
may have additional information regarding low-flow characteristics of
this or similar streams in the area., By copy of this letter I will ask
Mr. Cragwall to provide whatever information is available and to offer
suggestions as to the most efficient and economical development of the
stream for the campsite water supply.

In the event that you wish Mr, Cragwall and me to visit the campsite
personally in the near future, I feel relatively sure that it can be arranged,
pending, of course, Mr, Cragwalls initial appraisal of the water-supply
possibilities and his other commitments.

Sincerely,

/f,%&

J. L. Poole
District Geologist

cc: District Engineer, SW, Chattadooga,” Tenn,
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Form 10-174

(June 1962) UNITED §% =S DEPARTMENT OF THE INTERIOR |W°'k Ordor No.
NATIONAL PARK SERVICE [ P=-11 GSM
. Fund Symbol
FACE SHEET FOR COMPLETION REPORT 14X1037
Park Region Yeaor Programmed
Great Smoky Mountains National Park Southeast 1961
Location in Park State(s) PCP No.
U-4
Look Rock Deveclopment, Tennessee Master Plan No.

Foothills Parkway

County or Counties

E Contract and/or D Day Labor Blount

Master Plan Correcfed By

As Built Drawings By

Work Order Title

Water System

Date Started

November 1962

Date Completed
February 1963

DESCRIPTION OF FIXED ASSETS

TOTAL COSTS
(For completion by FFO)

(For completion by employee In charge of project)

Water Systems

(Production Well, 88,1.£.) 100.8-1

1,548.60
TOTAL $ 1,548.60
DISTRIBUTION | THE FIXED ASSET DESCRIBED ABOVE HAS BEEN COMPLETED IN ACCORDANCE WITH APPROVED
No To DRAWINGS, SPECIFICATIONS, AND AUTHORIZED CHANGES
Orig, | Director Submitted Title: Date:
1| SEMD By: /s/ Lawrence J. Fitzpatrick Civil Engineer 6/26/64
Llrors Approved Title: Date:
By:/s/ George W. Fry Sunerintendent 6/29/64
COSTS VERIFIED Title; Date:
BY /s/ Joseph E. Van Patten Accounting Officer 6/26/64

11360
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(FJMM ‘]n’.b‘;)“ UNITED ST. - OEPARTMENT OF THE INTERIOR Qrder Number
june
NATIONAL PARK SERVICE i
COMPOSITION OF COST FOR COMPLETION REPORT Fund Symbal
14X1037
Park Region Year Programmed
Great Saoky Mountains National Park S.E. 1961

Location in Park

Look Rock Development, Foothills Parkway
“Work Order Title )

Water System

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

(1) Personal Services.......cccieerene dvisvieiseiier R T ION il
(2) Travel...ccoovivciracnnnn e saat s serniae — » --=
(3) Contract Work ...ccccavuenrenncnnas .. ............ l 1,335.00
(4) Supplies and Mmeticls.............................................................. -
(5) Other Direct EXpenses..c..icciiiciiicsiianssresisssnsnsansisassssssisssssnsnesiass -
(6) Operation of Equipment.....cccoecsenserane T TLT ——-
(7) Depreciation of EQUIpMeNt..c.ccuuurriiiemiiseeiieiiiraniinetiinceennruenianesne ——
(8) Purchase of Construction Equipmem.........................f ................ & -
(9) Purchase of Other Accountable Equipment ......ccevunernranenrenerannssenees ———
(10) OtherCosts: _ aeeeees -
(11) TOTAL COST CHARGED TO FFO FUNDS seceerusereararsarassneces XXXXXXXXXXX $ 1,335.00

OTHER COSTS:

(12) PS&S, AP, and/or Facilitating Services @ 16 DciiTevinnnansiink $ 213.60

(13) Inventory and Other Non-Fund Costs .cieeenrcnsares P — . ——- . 213.60
(14) GROSS WORK'ORDER COSTS eernrrnsssssrasas R R XXXXXXXXNXX $ 1,548.60

LESS:

(15) Residual Value of Construction Equipment on Line 8...urvseussins: — $  euw

(16) Other Credits ....eueierrinneennissonerersrsannaneraes Seinnitihnratisionnaha rerrenais ——- am-
(17) NET COST OF FIXED ASSETS reerrearaeanrunnnssanseaneraunssensaranens XXXXXXXXXXX $ 1,548.60

|dentify other costs and other ﬂoﬁtl by line item entry, on on attached schedule, or explain in narrative.

llﬁu
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VATER SYSTEM
Loolk Rock Revelopment, Toothilla Parkway

Wozk Crder MNo. P-11 GEM

Tais project includes only the construction of the "production"
well (umber 2) which will provide water to the developed arcas
at Loolt Rock. The narrative, however, covers the water study
problea from its inception.

Zarly in 1961, the problem of Look Rock water supply come into
proainsnce. The Park decided to determina the voluae of avail-
uble ground water by weir neasurcment of the avallable streoms.
Park enpinecrs located only one stremm vwhich was within the
realm of practicability for water supply. Maintenance personnel
sastalled two weirs, and flow mezsurements were taken periodi-
cally from llay 1961. The lower weir procduced an adequate
quantity of water, but pumping and treatment would be expensive,
Tae stream carried the runoff from the proposed development
arca. It was then decided to drill test wells in the vicinity,
recognizing the pescimism of geologiests concerning availability
of water in the substratum,

The Park let a contract to drill wells at two test locations.
Jack Terry Well Drilling Compzny drilled the £irst well to
140 feet, and it yielded a continuous 15 g.p.m. under testing.
The contractor drilled the second test well to a depth of

€3 feet. Subsequent U.5.G.8. tests determined minimum drouth
flow at 50 g.p.m. .

The Park subsequently recommended that well Number 2 be used
to provide the water supply for the Look Rock developed area.

Maps and Miscellaneous Information
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