Docket No: 10
SPRING. CATALOOCHEE RESIDENTIAL AREA
Preliminary Docket Information

00-00-0000: intro: see grsm docket 1 for map and preliminary map of water sources

SEE GREAT SMOKY MOUNTAIN DOCKET NO. 1 FOR MAP
AND PRELIMINARY MAP SHOWING LOCATIONS OF
WATER SOURCES WITHIN THE PARK.




00-00-0000: title page: cataloochee ranger station-grsm

WATER RIGHTS DOCKET
Cataloochee Ranger Station

Great Smoky Mountains National Park

Supporting Hydro Data




10-27-1960: hand drawn map of ranger station
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00-00-0000: ranger station quarters no. 30: source of supply, consumption, distribution of main and laterals

NAME OF SYSTEM: Cataloochee Ranger Station - Quarters No. 30 LOCATION: Park Route 14 about 1%
miles from N, C. 284

LOCATION: STATE: North Carolina  COUNTY: Haywood

A. Source of Supply Location - Reference to Permanent Landmark Coordinates
1. Spring Located 750 feet west of Ranger Station and Lat. N 35:38'24"
north of Route 14, Long. W 83 04'58"

This is a gravity flow system having a spring housed in a 2' x 2' concrete
box. From the spring a line runs through a six foot sand filter to a 2,000
gallon reinforced concrete storage reservoir. The elevation of the reservoir

is about 2,800 feet.,

B. Consumption:

The system is not metered. The consumption is estimated at 229,000 gallons per year.

This system serves a single family residence.and an 8-man bunkhouse.

C. Distribution Mains and Laterals:

Size - Type Length

iy Plastic 50 Lineal Feet
2" Galvanized Iron 220 Lineal Feet
%" Galvanized Iron 540 Lineal Feet
1" Galvanized Iron 350 Lineal Feet

TOTAL 1,160 Lineal Feet




00-00-0000: ranger station quarters no. 30: source of supply, consumption, distribution of main and laterals, page 2 - problems an

D. Problems:
The present spring supply that now serves this residence is marginal during certain periods

of the year.

E. Additional Information:
In November of 1968 a six-inch well was drilled to a depth of 152 feet. A six-inch casing
was set to a depth of 23 feet and sealed with cement. On test pumping this well, it was
found that a sustained yield of 40 gallons per minute would be available. Additional
information on the chemical analysis can be found in the U.S.G.S. report accompanying this

docket., Eventually, this well should be developed as the ultimate area supply.

(Cataloochee Ranger Station - Addendum No. 1)

Other Supporting Information



00-00-0000: well was drilled at ranger's residence to obtain additional water for the residential area

Cataloochee Residential Area

As a part of the cooperative program between the U. S. National
Park Service and the U. S. Geological Surve&, a well site was selected
in October 1968 at the Cataloochee Residential Area in Haywood County,
N. C.

The Cataloochee Residential Area includes two houses occupied by
personnel of the National Park Service, one of which is thelranger's
residence. The source of the existing water supply is z small spring
that is inadequate for their estimated future needs of 10 gpm.

In an effort to obtain additional water for the Residential Area,
a well was drilled at the ranger's residence (site No. 3 in our letter
of October 17, 1968), which is on Park Route No. 14 about 1.5 miles
from North Carolina Highway No. 284 (fig. 3.1). The well site is about
100 feet south of the ranger's residence.

The Residential Area is on the flood plain of the Cataloochee Creek,
near the valley wall., The flood plain at the site is about 2,600 feet
above mean sea level and about 10 feet above the bed of Cataloocﬁee

Creek.

(Cataloochee Ranger Station - Addendum No, 1)
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00-00-0000: map: location of well at cataloochee residential area
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Figure 3.1.--Location of well at Cataloochee Residential Area.
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00-00-0000: 6in well was drilled on 11-14-68

The Cataloochee Creek valley is cut by several large faults and
rocks of different ages crop out within short distances. ‘The rocks
underlying the alluvium at the residential area are a part of the
Longarm Quartzite of the Snowbird Group in the QOcoee Series. The
Longarm Quartzite consists mainly of light-colored medium- to coarse-
grained feldspathic quartzite and arkose. In the upper part, the
quartzite is interbedded with sandstone similar to the overlying
Roaring Fork Sandstone (King and others, 1968, p. 4). Fractures in
these rocks are more or less well developed and provide the openings
through which groundwatér may flow. 1In this area, the fractures that
transmit water occur at greater depth than at most places in the Great
Smoky Mountains.

A six-inch well was drilled, using an air-percussion type of

rotary drill, to a depth of 152 feet at this site on November 14,

1968. A log of the well follows:
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00-00-0000: 6in well was drilled on 11-14-68, page 2 - hydrogeologic log

Depth
0 - 17 feet
17 - 30
30 - 40
40 - 70
70 - 83
83 - 85
85 - 90
90 - 120
120 - 130
130 - 152

Description

Alluvium and boulders.
Sandstone. Casing set at 23 feet.
Hard, dark-gray quartzite.

Hard, dark phyllite. Yield of water
2 or 3 gpm at 60 feet.

Hard sandstone and some shale.

Coarse-grained quartz sand. Water

turned red.
Hard, dark sandstone,

Several fractures at 115-120 feet.
Yield 25 gpm.

Hard, gray-green feldspathic sandstone

and some pink chert.

Hard, gray-green feldspathic sandstone.

No increase in yield below 120 feet.

At the time of completion, the static water level was 6.3 feet

below the land surface.

On December 17, 1968, a three-horsepower test pump was installed

in the well at a depth of 150 feet. The well was pumped at several

different rates ranging from 10 gpm to 40 gpm, for a total of eight

hours. Figure 3.2 is a graph showing the drawdown in the well related

to time of pumping.
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12-17-1968: graph: cataloochee residential area pumping test
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Figure 3.2.--Cataloochee Residential Area pumping test, December 17, 1968.
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00-00-0000: well was pumped in four steps

The well was pumped in four steps, the rates being 10 gpm, 15 gpm,
28 gpm, and 40 gpm. In the first step, the drawdown was about 9 feet
after pumping at 10 gpm for two hours, and the specific capacity was
1.17 gpm ;er foot of drawdown. In step 2, the water level declined
to the bottom of the casing (23 feet) after 1/2-hour of pumping at
15 gpm. In stepVJ, after pumping at 28 gpm for 1 hour, the water
level declined sharply to 45 feet which is about 30 feet below the
bottom of the casing. In step 4, the water level again declined in
response to pumping at a rate of 39 gpm. After 5-1/2 hours, the pumping
level declined to 126 feet which is about 6 feet below the depth of the
major fracture zone at 115 to 120 feet. After reaching this depth the
water level began to rise, and.continued to rise to a depth of 118 feet
at the end of the test. The rise in water level, with no apparent change’
in pumping rate, may have resulted from development of the well. At a
pumping level of 126 feet, the specific capacity was 0.33 gpm per foot
of drawdown and it increased to 0.36 gpm per foot of drawdown at the end
of the test. - '

In view of the decrease in specific capacity with each increase
in the pumping rate, the.sustained yield of the well probably is about

40 gpm.
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00-00-0000: water samples were analyzed showing excellent quality

Water samples collected at the beginning and at the end of the
test were analyzed by the U. S. Geological Survey laboratory in Raleigh,
North Carolina. The results are shown in tables 3.1 and 3.2. The
analyses show that water is of excellent quality, except that it is
slightly acidic, and therefore, somewhat corrosive to metal. This
condition can be treated with commercially available pH correction

systems.
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12-17-1968: water analysis for drilled well at cataloochee residential area

) UNITED STATES
DEPARTMENT OF THE INTERIOR
GEOLOGICAL SURVEY
WATER RESQURCES OIVISION

WATER ANALYSIS
W.R. lab. No. NC 50570

Iocation Cataloochee Residential Area, 8 miles northwest of Delwood, N, C,
County: Haywood .

Source _ prilled well., Depths 152 fr. Drilled: Nov, 15, 1968. Collected at

discharge pipe. Owner: National Park Service, Gatlinburg, Tennessee. Use: Public

supply, Water-bearing formarion: Crystalline rocks, Pumpipg water level: 17 ft.

below measuring point. Yield: 10 gpm. Appearance when collected: Cloudy.

Producing intervals: 23 to 125 ft. Sampled after pumping 18 minutes.

Date of collection December 17, 1968

Gage helght(ft.) Discharge (sec. ft. ) Temp. (¢ ) 12

(milligrams per liter)

Silica (Si0n)seacassssenes 17 Carbonate (COz)eesnesocess 0
Aluminum (Al)eeveccaseaone . Bicarbonate (HCOz)eseassss 47
Iron (Fe)eeoereseassorenas 2.7 Sulfate (SO04)cccevessscass 1,6
Mangancse (Mi)eseecassanes .23 Chloride (Cl)e.eaceeneosss 1.2
Calcium (Ca)eveeeeccovoees 9.6 Flioride {F)sevmaas s vomens .0
Mognesium (MZ)eeoaeoenones .9 Nitrate (NOz)eeceseevavenes .5
Sodiu:n (Na)eseesoseoreanss 5.1 Phosphate (PO4)ecessssoose .11
Potassium (K)eeeoeoooeanveas .7 R 8§ SR 8 Beresee @ SoReee e

Hithium [T e o cpmvunncss b & AT B B PRE § ¥ M E Y

(milligrams per liter)

Dissolved solids:

SUMlessvesnscrscnsnasnanne 63 ABS.cectccersoarccacannncns
Residue upon evdpo- -
ration @ 180°Civeresens 65 COlOTvernracnasassosnnosse 10
Hardness as CaCOge.cscssses 28 €9 80 wmaES s @ BT o 8 wHETRIa Y 8
Noncarbonate.seeessessns 0 Sid o GARIHEE § BARIEIGA § B MEAHE § B8

Specific conductance
PHis s sauseiiins @ 5 svmmesies i v o5 6.7 * | (micromhos at 25°C)essesss 74 -

Table 3.1.-- Chemical analysis of water sampled at beginning of test.

Unpublishcd resords cubjoct to revision 26




12-17-1968: water analysis for drilled well at cataloochee residential area, page 2

UNITED STATES
DEPARTMENT OF THE INTERIOR
GEQLOGICAL SURVEY
WATER RESOURCES DIVISION

WATER ANALYSIS
W.R. 1ab. No. _ ye sps73

Location  Cataloochee Residential Area, 8 miles northwest of Delwood, N. C.

County: Haywood. s :
Source Drilled well. Depth: 152 ft. Drilled: November 15, 1968. Collected
at discharge pipe. Owner: National Park Service, Gatlinburg, Tennessee. Use: Publi
supply. Water-bearing formation: Crystalline rocks. Pumping water level: 124 ft.
below measuring point. Yield: 24 gpm. Appearance when collected: Clear.
Producing intervals: 23 to 125 ft. Sampled after pumping 6 hrs., 50 minutes.

7

Date of collection December 17, 1968

Gage helght(ft.) Discharge(sec.ft. ) Temp. (°c) 12

(milligrams per liter)

Silica (Si0n2)ceesrssrocass 17 Carbonate {CO3)eceesscecns 0
Aluminum (Al)eececoncocoas -0 Bicarbonate (HCOz)eeeooa.s 38

Iron (Fe)ireresinaasooacas .08 Sulfate (S04)svscsssrrvess “1.2 N
Manganese (Mi)eseeoosoeses .01 Chloride (Cl)iveeeeeeensen .8
Calofum (Co)ewuses suwmanss 7.2 Fluoride (F)eeeeeoeeoaeeas .1
Magnesium (MZ)eecesosscans .8 6 72 1% R [o 7Y (R — -3
Soddum (Na)eewswessavsaees 4.4 Phosphate (POg)eevesevsene - .10
Potassium (K)eceeeeesonnan .6 oy 5 s RS SRSEESE § RS

Lithium (Td)swsswes sssmens

(milligrams per liter)

Dissolved solids:

Residue upon evapo- -
ration @ 180°Ciseceaces 54 COlOr eneenercrseseanncass 3
Hardness as CaCOgecesesesns 292 ceeccnceserassstnasessnns
Noncarbonate.e.ceceeases 0 cesesarereresrranesssennan
Specific conductance X
PHeesoooaronnneosnanonnnes 6.6 ' | (mleromhos at 25°C)e.es... 60

Table 3.2.--Chemical analysis of water sampled at end of test.

Unpublished recards subjzet to revision 27




09-28-1967: proposal to drill an exploratory test well in the vicinity with minimum capacity of 10 g.p.m.

28. CATALOOCHEE RANGER STATION

Situation: This area is located on the old Cataloochee approach
road approximately two miles from North Carolina State Highway
284. The present spring that now supplies the residence,

No. 30, and a bunkhouse for seasonal workers is marginal during

certain times of the year.

Proposed: Drill an exploratory test well in the vicinity, a

minimum capacity of 10 g.p.m. is desired.

Progress to Date: This project is programmed for 1969 F.Y.

(09/28/67)




00-00-0000: hand drawn map of cataloochee ranger station

CHIALOOCHEE
CAANGER . STAT/ION
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09-28-1967: 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 Creelk

3. 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. 1Little Sreenbrier

13. Greenbrier

19. Sinks

20. Towstring

21. Indian Camp Creelk

22. Tremont Ranger Station

23. Round Bottom Campground

24, Balsam Mountain Campground

25. Main Oconaluftee Residential Area
26. O0ld Oconaluftee Residence Area (Ravensford)
27. Big Creek Ranger Station

28. Cataloochee Ranger Station

29. Cataloochee Maintenance Area

30. Twentymile Ranger Station

31. Cherokee Orchard

32. Sugarlands

(09/28/67)




09-07-1967: memorandum to chief of maintenance-grsm from w.m. mcmaster-usgs regarding summary of work plans for study of

1sen
S0 0t =ild

UXNITED STAT BOVERNMENT

L gmorandum

o * Cerald Rowe, Chief of Mzintenance
Great Smolky Mountains National Park
Gatlinturg, Tennessee 37738

FROM
W. M. McMaster, USGS, WRD

Xnoxville, Tenznesses

SUBJECT: Summery of work plans for study of water resources of Great Smoky Mcuniaiaz

Natioral Park, North Caroliza and Teanessee Districts
As I promised you on August 11, I am sending you our plans For tze sTudy
or water resources of Great Smoky Mounteins Naticnel Park that have

been mcdified as a result of a meeting sezween Norta Carolina and

Tencessee U. 5. Geologicael Swvey personsel July 6-7, 1$67.

&y
W. M. McMaster
Hydrologist
ce: Zivard J. Xennedy, Chief, Tear. Dis=riect
Reipb C. Heath, Chief, N. C. District

Buy US. Saiowi Zands Revularly on the Paywoll Seoons Plan

3810-108




09-07-1967: summary of work plans for study of water resources of grsm
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09-07-1967: summary of work plans for study of water resources of grsm, page 2

Consideration will be given to popular-type brochure for distributicn to
srk visitors, describing and illustrating the occurrence of water in the
.+ and its role in shaping the mountaias.

Mest drilling and reporting will contiue to L& handled by the District
in whickr tie site is located.

Plans are tc complete toe text of the Tinal report by May 1969 for trans-
mission through final review =icw wolication. Heowever, if insufficlent
opportunities to collect [ »i-..iw measurencits occurs during the remaining
time through November 1968, it is hoped that supplementary funds will Dde
avsilable from NPS to make additional measure:.cts during the following
yec . .




09-14-1965: memorandum to superintendent-grsm from acting assistant regional director regarding water resources investigations
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el
¥emorandum
To: Superintendent, Great Smolky Mountains
From: Acting Assistant Regional Directer, Operatiens,

Southeast Region

Subject: Water Ressurces Investigations, Gresat Smoky Mountains
National Park

#e will be glad to ssseist you in developing a detailed water
reseurces study at Greoat Smoky Mountains National Park during the
1966 fiscal year as requested in your memeorandum ef August 23,
The results produced from such a study should previde us with the
basis fer a full and mest effective development ef all water
resources located within the Park boundaries., It 1is evident that
nev saurces of water are needed to meet the demands of future

and existing Park facilities.

We believe the investigative work should include the fellowing:
(1) The first and most pressing problem inveolves the need teo
expand several water supply aystema in erder te provide mere water
to take care of a greater number of Park visitaers and increased
Park uses. This requires an evaluation of the probable cspacity
oi the present sources of supply and the locating of possible new
sources of water supply of acceptable gquality 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 knowledge of all water resources, With such
information at hand, the Park staff will be sble to plan
efficiently for new or expanded developments.

An over—ceiling item was included in the 1966 P.Y. Regiomal Water
Resgurces 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-grsm from acting assistant regional director regarding water resources investigations

We agree a meeting and field reconnaissance should be held at the
Park between representatives of the U. 3. Geclogical Survey,

the Regional Office and the Park staff to properly formulate a
logical approech teo this water resources project, In early
October, we will take the necessary actiom to firm up a satis—
factory date for the meeting with all those concerned.

SIGNED,)

—_—

W, Mikell

cc: P
ctor, w/c¢ of inc..
Chief, EODC (2), w/c of inc.




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

(@ |

UNITED STATES AUG 2 61965
DEPARTMENT OF THE INTERIOR
NATIONAL PARK SERVICE Resional Director
D A“m
Great Smoky Mountains National Park Asst. Red. Dir., (AJ

Asat. Rew. Dir (CAl___
Asst. to Reg. Dir. (PA)
Alsst. to Reg. Dir. (D)

Gatlinburg, Tennessee 37738

August 23, 1965 Resource Studios A7,
— A /J -Z
Memorandum 7( Q%‘Al——— 22
T e~ L
Tos Regional Director, Southeast Region
From: Superintendent, Great Smoky Mountains ’éL"IL Cifa'AZL’

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 into 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 gallons
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 ma jor
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.




08-23-1965: memorandum to regional director from superintendent-grsm regarding water resources investigations-grsm, page 2

By metering, we have determined that we are wasting 13,000 gallouns
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. If 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, B

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:

1., Headquarters -- As soon as possible.

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

4, Cataloochee -- 1967 F.Y.

5. ‘Rocky Mountain -- 1967 F.Y.

6. Chilhowee, Foothills Parkway -- 1968 F.Y.




08-23-1965: memorandum to regional director from superintendent-grsm regarding water resources investigations-grsm, page 3

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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