NATIONAL
SERVICE

-

Docket No: 3
WELL. BIG MEADOWS WATER SYSTEM
State Water Rights Documentation

09-01-1965: water well completion report for big meadows test hole #1, (site #2)

— ———— —
T VDMR - 1347 ~
" )MMONWEALTH OF VIRGINI | WWCR - 39

DEPARTMENT~ OF CONSERVATION AND ECONOMIC DEVELOPMENT

DIVISION OF MINERAL RESOURCES OFFICE ADDRESS:

JAMES L. CALVER, COMMISSIONER McCormick Road

Charlottesville, Virginia WAT E R WEL L COMPLE Tl ON REPORT Charlottesville, Virginia ; ;
OWNER. _National Park Service (Shenandoah)  Mailing Address: __Luray, Virginia 22835

TENANT%&%EM?&I&.‘_LML}_ Mailing Address’ _hxmlmn_ﬂns__i q
inghas, esident i

ORILLER:Yalley Drilling Corporation Mailing Address — Middleburg, Virginia . |
E LA
WELL LOCATION County —___ Madison Approx. ©=1/2 m!s Jﬂt (diracnon) ol'y

— Syria, Virginia and 1/2 ?Iel—z.i“_(dirccnon) ot _Skyline Drive '

(GIVE DIRECTION AND DISTANCE IN FEET OR MILES FROM TWOQO REFERENCE POINTS - ROADS, TOWNS, RIVERS, ETC.- ON
COUNTY HIGHWAY OR OTHER MAP )

MAILING- ABDRESS -
Box 3667, University Sta.

e B

DATE STARTED: July 28, 1965 DATE COMPLETED:—____August 20, 1965
TYPE OF DRILL RIG USED: _Air Rotary TOTAL DEPTH__265  feer |
WATER LEVEL: Stands_D52  fee! below surface OR , ,
has NATURAL flow of______ gallons per minute. ibﬁ
YIELD TEST: Method . Submersible (test) HOLE SIZE:_10 inches from__o_loi__lealgl’}"
Drowdown 151, 1 feet 6-1/4 nches from 52 1o _265 (4q l 1
Rate __60  gar. per min inches from ______ fo feet |

Duration*36 hrs,__15 min SCREEN SIZE: inches from to____ feet !
WATER ZONES: from 200 to___205 feet ——_inches from to_lu'% :
from—— 215 4o 220 @ feet —__inches from____to_____ feet i(

from to feot CASE SIZE. 6=1/4 nches from_42 1052  fees x:i
WATER: Color—_Clear = toste_ Good — inches from
odor____Nome Temp. 50 L 2

to—_____feet

inches from to— ___teet

WELL. TO SUPPLY:(check one) Home —_ GROUTING. Method Poured :
Farm Town School Mnuriul__qmml_Dcpih_._ﬁ_g__fu'
Industry_______other_Government facility | PUMP; T,p._m_ﬂ.giuhmsuihlﬂ_mr;_%

WATER ANALYSIS AVAILABLE YesX  No

Copacity______ 80 _ gai per min L8
DRILL CUTTINGS SAVED: Yes_X_ No Depth of intoke 215 _my

(DRILL CUTTINGS SHOULD BE COLLECTED AT 10 FOOT INTERVALS. THESE SAMPLES MAY BE SHIPPED TO ?ﬂl! -
OFFICE EXPRESS COLLECT SAMPLE BAGS ARE FURNISHED FREE OF CHARGE UPON REQUEST.)

REMARKS.MMMWW

45 \ (LOG OF WELL) OVER



09-01-1965: water well completion report for big meadows test hole #1, (site #2), page 2 - logcont

N -y

- LOG
FURNISHED BY __ Valley Drilling Corporation _ pate:.___September 1, 1965
‘ iy TYPE OF ROCK OR SOIL PENETRATED REMARKS
FROM [ T0 { gravel, clay, etc, hardness, color, etc ) (water, caving, shot, screen, sample, etc.)
0 10 Dirt ; . ;
10 40 Broken tormation, loose rock Solid rock at 40 feet
40 265 Grayish-blue rock Crevices 205" and 215’

(Use additional forms "if necessary)




09-01-1965: water well completion report

T = e —_— 7 S B S N TR S A—
o s 1 VDMR - 1348
MMONWEALTH OF VIRGINI/ WWCR - 95
DEPARTMENT OF CONSERVATION AND ECONOMIC DEVELOPMENT
e DIVISION OF MINERAL RESOURCES o anonEss

Box 3667, University Sta. JAMES L. CALVER, COMMISSIONER McCormick Road

[TResereniie; Virdate WATER WELL COMPLETION REPOQRT  Cherietesvile Virginie

,__O_WINERZ National Park Service (Shenandoah)  wmgiiing Address: . LUT2y, Virginia 22835

TENANT: Big Meadows Test Hole #2 (Site #4) Mailing Address, __Luray, Virginia 22835
H., L. Singhas, President

DRILLER;_Valley Drilling Corporation Mailing Address — Middleburg, Virginia
\ WELL LOCATION: County Page Approx. 3 Wues southeast (direction) ot
_Mauck and 1500 P rthwest (4irection) of _Skyline Drive

(GIVE DIRECTION AND DISTANCE IN FEET OR MILES FROM TWO REFERENCE POINTS - ROADS, TOWNS, RIVERS, ETC. - ON
COUNTY HIGHWAY OR OTHER MAP)

DATE STARTED: August 2, 1965 DATE COMPLETED __ August 6, 1965
TYPE OF DRILL RIG USED! Air Rotary TOTAL DEPTH___ 500  fees
WATER LEVEL: T .- TT T TR PET u——— OR
has NATURAL flow of____ gallons per minute
YIELD TEST. Method __none conducted HOLE SIZE:__10 inches from_0 1o _ 70  feet
Drowdown ___ feet 6-1/4 inches from 10 10 500  roer
Rate ___Q.___qul per min __ inches from _____to ____ fee!
Duration hrs , min SCREEN SIZE: inches from _______to___ feet
WATER ZONES. from __none encotaantered  feet inches from to________ feal
from to feet inches from ______to____ feet
from to e CASE SIZE:6=1/4 nches from_0Q 1070 fteet
WATER: Color.n0 water ohtaimedie inches from to__ feel
Odor Temp °F —— inches from to—— feet
WEL“L TO SUPPLY: (check ona) Home — GROUTING: Method Poured
Farm Town School Material _concrete  pepth__ T0  feet
Industry—_Other_Government facility PUMP. Type____none installed =~~~
WATER ANALYSIS AVAILABLE Yes_____No X ___ Capacity— qal per min__
DRILL CGUTTINGS SAVED Yes X No Depth of intake ) i

(DRILL CUTTINGS SHOULD BE COLLECTED AT 10 FOOT INTERVALS. T“ESE SAMPLES MAY BE SHIPPED TO THIS
OFFICE EXPRESS COLLECT. SAMPLE BAGS ARE FURNISHED FREE OF CHARGE UPON REQUEST)

REMARKS.__* Anpgust 6, 1965 - at completian of drilling

(LOG OF WELL) OVER




09-01-1965: water well completion report, page 2cont log

= o

LOG

FURNISHED BY: Valley Drilling Corporation

TRy Rl e T P E————

DATE __September 1, 1965

-

DEPTH
{feet)

FROM | To.

TYPE OF ROCK OR SOIL PENETRATED
(gravel, clay, etc , hardness, color, etc )

REMARKS
(water, caving, shot, screen, sample, etc.)

70

70

500

Soft materials encountered, consisting
of dirt, shale and mud seams
No water encountered

(Use additional forms if necessary)




08-16-1966: water well completion report for big meadows test hole #3 (exploratory hole #1)

s — T
- “ o g B e ) ot et N A SRS A i R R s, | 1.

| gl VDMR - 1701
L - =

'MMONWEALTH OF VIRGINI WWCR - 45
DEPARTMENT OF CONSERVATION AND ECONOMIC DEVELOPMENT

i ek—— DIVISION OF MINERAL RESOURGES OFFE aooness

Box 3667, University Sta. JAMES L. CALVER, COMMISSIONER McCormick Road

[Cherlontemite, Vigme  WATER WELL  GOMPLETION REPORT CART gl

OWNER: _National Park Service (Shenandoah) Mailing Address: _Luray, Virgipia 22835
TENANT:IM&HI_omwM_L_rMuH%FAﬂ ess:_Luray, Virginia 22835
DRILLER:Frank W, Martin Drilling Co., Inc.  Mailing Aaa..“:mwﬂm._va_%o-
' WELL LOGCATION: County Madison Approx. 600 w northeast (diraction) of
Mmmwa_andﬂ,_w(memom of _Skyline Drive

(GIVE DIRECTION AND DISTANCE IN FEET OR MILES FROM TWO REFERENCE POINTS - ROADS, TOWNS, RIVERS, ETC.- ON
COUNTY HIGHWAY OR OTHER MAP )

DATE STARTED: June 27, 1966 DATE COMPLETED:__ June 27, 1966
| TYPE OF DRILL RIG USED: Air Rotary TOTAL DEPTH____100  feet
1 WATER LEVEL: Stands__18  feet below surface OR
has NATURAL flow of_________ gallons per minute
YIELD TEST. Method Pump HOLE SIZE!_10 inches from_0 1o_68  feet
Drawdown _ 0 3/4 feet 6 inches from—68 15 100 rees
Rate — 92  gal. per min _______inches from to _______ feet
Duration—24  hrs.,_ 0 mmn SCREEN SIZE! nches from to feer
WATER ZONES: trom___35 to 40 feet inches from to___ feet
from 10 to 80 feet — inches from to______ feet
from to feet CASE SIZE._b6 inches from—0 1o__68  fees
WATER: Color clear Taste inches from to_____ feet’
Odor Temp 50 ok inches from to—— feel
WELL TO SUPPLY.(check one) Home — GROUTING. Method Poured
Farm Town School ' Maotenal _Cement Depth_66 feet
Industry_ OtherGovernment facility PUMP! Type —lect. Sub
WATER ANALYSIS AVAILABLE Yes X __No Capacity 92 gal per min_.
DRILL CUTTINGS SAVED: Yes X No ., Depth of infake 68 N |

(DRILL CUTTINGS SHOULD BE COLLECTED AT 10 FOOT |INTERVALS THESE SAMPLES MAY BE SHIPPED TO THIS
OFFICE EXPRESS COLLECT SAMPLE BAGS ARE FURNISHED FREE OF CHARGE UPON REQUEST)

REMARKS'___Flow by air test estimated by drillertobe 500 gpm.

(LOG OF WELL) OVER




08-16-1966: water well completion report for big meadows test hole #3 (exploratory hole #1), page 2 - logcont

: ] - LOG
2 FURNISHED By _Erank W, Martin Drilling Co., Inc. g Augunt 16, 1966
?'E'P.'l";‘! TYPE OF ROCK OR SOIL PENETRATED REMARKS
FROM I TO (gravel, clay, etc., hardness, color, etc) (water, caving, shot, screen, sample, etc.)
0 5 Dirt N
< 5 55 Boulders and Dirt
- 85 80 Gray rock and Quartz
80 100 Greenstone

(Use additional forms if necessary)




08-16-1966: water well completion report for big meadows test hole #4. site #5

VDMR - 1702

OF VIRGINIA __ WWCR - 44
DEPARTMENT OF CONSERVATION AND ECONOMIC DEVELOPMENT ’

s smbiss: - DIVISION OF MINERAL RESOURCES e *ooness

JAMES L. CALVER, COMMISSIONER McCormick Road

iVegwie  WATER WELL COMPLETIQN REPQRT  Chrenewiefishe

C _MONWEALTH

ol mt ¢

mw;mmmx__ Mailing Address: __mm_vmm_zmi__:
- TENANT: Big Meadows Test Hole #4. Site #5  Woiling Address: — Luray. Virginia 22835

DRILLER:_Frank W, Martin Drilling Co., Inc.  Mailing Aau'...:mmm%ﬁn_

| WELL LOCATION County —_ Madison App;ox,_m_m‘mmﬂ_..iqincﬁm) of
entrance to Big M ond— 1600 s southeast 4 eciion of _Skyline Drive

(GIVE DIRECTION AND DISTANCE IN FEET OR MILES FROM TWO REFERENCE POINTS - ROADS, TOWNS, RIVERS, ETC.- ON
COUNTY HIGHWAY OR OTHER MAP,)

3 DATE. STARTED! June 28, 1966 DATE COMPLETED: _Jnly_LL_uﬁ.ﬁ____
. TYPE OF DRILL RIG USED: _Air Rotary TOTAL ﬁzptu_}iy__vgn
| WATER LEVEL!: stonds__11l1 feet below surface OR
z’ hos NATURAL flow of___ gallons per minute
i YIELD TEST: Method__ Pump HOLE SIZE:_10 inches from 0  to_3h feel
Drawdown _212.5  feet _ 6 inches trom_36 1o _350 feet
Rate ——2  gol. per min. richies, From _ to ______feet
| Duration_24 hrs., 0 min. SCREEN SIZE! inches from 10 feet
! WATER ZONES: from_160 1o 160  feet — inches from to___feel
from to feet inches from ____to___ feet
I fFoi to feet CASE SIZE_6 inches trom—Q _to_36 feet
H ﬁiERI Color Clear Taste inches from to— . feel '
Odor Temp. °F inches from to— feet
’ WELL TO SUPPLY' (check one) Home — GROUTING. Method Poured
Farm Town School Material __Cement  Depth 34  feet
‘l Industry—_OtherGovernment facility PUMP: Type — Elec. Sub,
| WATER ANALYSIS AVAILABLE ves X o Capacity_____ 8 qal per min .
" DRILL CUTTINGS SAVED: ves X No Depth of intake - 336 tem ©

; (DRILL CUTTINGS SHOULD BE COLLECTED AT 10 FOOT INTERVALS. THESE SAMPLES MAY BE SHIPPED TO THIS
. OFFICE EXPRESS COLLECT. SAMPLE BAGS ARE FURNISHED FREE OF CHARGE UPON REQUEST)

" REMARKS:
i 4 Lo

(06 OF WELL) OVER




08-16-1966: water well completion report for big meadows test hole #4. site #5, page 2 - logcont

[

. Y e
i LOG »
FURNISHED BY: Frank W, Martin Dl‘illigx Co. DATE: August 16, 1966
?'E.P.I)H TYPE OF ROCK OR SOIL PENETRATED REMARKS
FROM T0. (gravel, clay, etc., hardness, color, etc.) (water, caving, shot, screen, sample, etc.)
0 5 Dirt
- 3 25 Boulder and Dirt
25 50 Greenstone "
50 125 Greenstone and Red Streaks
125 130 Greenstone and Brown
130 225 Greenstone Water 165
225 230 Brown
230 250 Brown and Green
250 290 Greenstone
290 295 Light Green
295 300 Quartz
300 350 Greenstone

Land History

(Use additional forms if necessary )




00-00-0000: fixed property record

F — n " -
7~ £ o

'otc I.;L&t U. S. DEPARTMENT OF TME L.TERIOR - NATIONAL PARK SERVICE

FIXED PROPERTY RECORD
DESCRIPTION OF PROPERTY (Inc lnde raferonse to the location within the Park, how the ssset ves acquired, maas of contractor, ¢ic

Locatien: Big Mesdows = Central District
tne ﬁ g Concrete Reservoir
One Concrete m (168 8.F.) w/pamping facility, electrically
eperated
16,01k Linear Peet of Pipe
Right Stome Masonry Drinking Fountains
Bight Fire Nydrants
Paping System
Constructed by CCC, Force Acct, 1938-1956

Uit | Ne, of Uni a l-ud"l’oui Direct Costs | Indirect Accusmlated Coss

1 17332 | 23600

1

Seb-Clessificetion
Heter Systea

]

0

Supporting Hydro Data




00-00-0000: lewis spring project report

collecting gullery. The cut-off wall is located on bed rock its base tap- 1fj

‘the wall into the draw. An 8-inch tile resting on the ccncrete base and -

( ' : : (7;‘:

LEWIS SPRING PROJECT

The Lewis Sprina Proj.ct, PIATEC IV ard V, is a recent deveiopmenfi
and its osupply is furnisﬁéd from sespae through the talus formntion ﬁn&lr
from Iractured rock., hecords cf flow Ior-this srring nre published on pégei;?
10 t» 13. A study gf the vari;ﬁioﬁ in the flow shows that the probleﬁs,, _f 
which had to be solved involved %he taking eare of surfacg run-off and .
large quantities of underground flow dﬁring certnin periods and the instailf'
ation of new types of equipment for leeding the.metbr to the collecting: v
ehnmoer, -

Tais source of supply is préctiﬂally on the edpe of a inrge'arga of

t~lus formetion a2t a sherp breck ~and drop-ofr of th{ bed rock at the head

of Hawks Bill Arew, The nrincipel sumnly for the project comes from with-

in 2 eollecting gellery as shown in detsil by section C-C. The base of tﬁié.f,
cnllesting gallery consists of f;actured bed rock through whieh thé water .
flows with an additionel supply from seepnge through and at the base of the
telus formation, Two stone mesonry walls were built slong the line of twé
rracturcs from which the Qntor iz ecolleetsd in B-inch tile pipes and carri-ggl

ed dirzetly to the collecting enhcmber, The remeining ares of this collect-

ing gellery is filled with erushcd stone permitting the water which has
found its way by secpage turough and at the base of talus to get into the

area represented by section B-B on the loft snd eround the masonry wall on

‘the ri:sht. Section E-3 snhows tae construetion of cnother scetion of this

ers off towards the source in order to prevent the flow from seeping under
covered with a layer of large stones followed by a layer of crushed stone
corries the flow to the colleéting chember from that pert of section C-C'
not incesed in mesonry rzcepteele, »nd from the collecting gallery repre=
sented bv section A-A. The footing for the cut-off wall for the collect

gellery, represented bv sentinn A a4 -0




00-00-0000: lewis spring project report, page 2cont

\T
|
|

J |
{
|

. gnlleries ond the collecting chamber, On ton of this concrete slab there

" ion to that at section A-A, was insialled,

- LEWIS SPRING PROJ=CT

and in other sections on ¢lay, and is tapered ;s 1nAsec;io§ B-B. ,fﬁ;z5
gallery eonsists of = éﬁt-off wall uéing 4-inch_open tile to collect tge:
flow., The tile rests on a concrete base first covered with largedstonea'

and followed by smaller stones. The construction of the right collectiqgn
gullery is similer to the left gellery represented by scction A-A, All :
the water is collected in a collecting chamber which is 8-feet long, 3-feet
wide, and 2-feet deep. In érder to protect the undergaoundArlow apd keep
out surfucé water during periods of heavy prﬁcipiéation a 4-inch concreté

cover has been placed on the crushed stome, covering the three collecting-

wes placéd from 4 to 12 feet of carth., The water is carried awqy from th@

collecting chamber to the storage tank by amn 8-inch pipe end the chambér__>.
is 2lso provided with two 4-inch tile lines for taking cway the everrlow.fif'
Receptacles A and B are of concrete sealing fractured bed rock whiéh,pro-

duces =2 flbw that is carried off by meens of 4-inch tile to the main-pipe

leading to the storage tank., Both of these receptacles are equipped with .

overflow pipes for carrying away excess flow, Beyond receptacle A seepngé

was noted =nd a small collecfing gallery 16 feet long, similar in cénstruct-




00-00-0000: lewis spring project report, page 3 - datacont

- =
f o
‘ o s e S -
| ) : ’ . 2
I s ) R )
| ) { . 11
1 . LF'/I3 JFRING
| v
| - .
Duily digelierg, in cns per minute, 1934-35
Doy ot TNave Tez. Jun. Fet, liere aph. iy June July Au'c;. Sept.
1 i 116 3s® 1300 181 180 171 1S &7 51 R9 150
& T2 390 1t 184, 1BT 171 191 86 51 - B9 147
g o111 3RE 0 ttw 1810 18% 0 171 184 86 51 89 144
4 Lo lee o3rh o 1% 175 180 173 176 ,8f 51 63 162
S Ll 1he 3% 115 171 121 171 18K 86 s1 RS 283
¢ fooLE 0 2y 11 18F 178 170 180 BC 51 B9 383
A e Bug . 11® 0 1A 17F¥ 177 1R 8C 51 64 355
b2 42100 116 167 171 170 148 380 @0 69 355
e AT 3OC1P0 1f¢ 187 170 144 80 B0 54 1255
e 49 ¢9C 117 178 1854 170 14 B0 74 54 355
il Q9 274 176 134 © 145 177 1%R B0 74 B4 42
- 06 EGH 174 121 173 1EG 1R 77 94 64?29
g 2F  IBF 100 180 144 91 198 n4 74 . B4 3OZ
B SE R4 100 180N 157 Un® 194 B9 77 . B9 FOZ
1 HE Rz ag 18 f4f 1% 39 85 B9 291
i g 211 g, 175 P87 116 €8 80D . A4 279
17 8t —£311 ~—-90 188 777 117 &4 @G 64 255 ———
i¥ 82 211 "9  scs 171 €4 80 64 233
17 £ 711 118 £010 172 34 B8O R4 22
B TEONCE 130 130 171 64 82 74 222
23] K9 %L1 144 131 171 g0 77 113 211
o8 7 185 138 171 59 74 144 201
£ nE 175 186 171 9 74 126 191
. 4 T4 153 184 171 n% 69 136 181
e “0 151 171 5 69 144 171
©3 147 181 17k 59 A2 152 167
w7 144 151 171 55 _ 55 153 153
28 142 1?1 17 88 S 153 153 .
#9 129 f01 T 55 69 153 144
an 176 198 71 51 74 153 136
21 1R 137 198 171 59 153 ‘
5 Lote: Jun, 22-28, no record
a




00-00-0000: lewis spring project report, page 4cont

[
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g LEWIS SPRING
Daily discharge, in gallons per minute, 1935-36
. Day . Oct, Nev, De2, Jun, Feb, Mar. Apr. May June July Aug. Sept.’
l 1136 9 171 ccl 183 191 €9l 17 64 39 36 3O
\ e 178 ARG 162 201 183 181 k73 178 64 39 36 27
‘ 3 1580 75 183 211 183 181 79 1f8 64 39 36 27
| 4 e 80  1f 211 183 171 267 120 64 39 3 27
3 118 €4 183 2.2 162 162 250 120 59 39 36 30
g ‘112 64 183 £33 171 152 £33 113 59 .36 33 30
7 108 64 153 222 171 15% 222 113 59 36 33 27
2 10 f4 153 z22 17y £11 108 59 T6 33 27
9 o9 64 163 211 171 211 106 55 T 33 27
10 39 1 153 191 171 °C2 106 55 26 33 27
\ 11 ar 58 153 191 171 211 99 55 26 33 27
w pi] 22 55 144 191 162 20F 99 55 @6 33 27
12 3t £4 154 101  162? $r1 99 55 76 3R 24
j 14 22 87 171 191 1852 191 o7 51 6 33 24
J 15 86 gn S0l 191 153 201 92 51 2% 33 24
‘ 18 27 a» 211 191 153 191 92 51 -2 33 24
‘ 17 8n 8. £33 191 153 151 86 51 33 33 24
18 30 8¢  r44 191 1R2 ) 191 g6 5H51 38 33 - WS
. 19 a0 9. 244 0233 162 181 86 51 36 33 24
2¢ 77 99 £33 211 171 181 gy 47 23 30 21
"1 74 128 233 211 181 il 80 47 23 30 21
e 71 128 222 211 1El. 171 80 47 33 20 21
£3 69 128  g22 P01 391 171 g0 47 33 30 21
24 69 126 220 191 191 e 74 47 33 30 21
‘ ©5 86 178 P11 181 201 153 74 47 33 30 21
; £6 4 128 211 171 £33 150 74 43 %3 30 18
‘ 7 62 28 211 171 £11 147 74 43 %6 30 18 -
28 59 1@0  g£or 181 col l44 €9 43 25 30 .18
£9 120 144 191 181 101 - 138 69 42 26 30 18
30 A9 152 191 171 138 69 42 36 3C 18
31 KO 191 171 a3 69 36 20
Duily discharges for period Oct. 1-15, 1926, are as follows: Oct. 1-6
18 gellons per minute; Oct. 7-12, 16 gallons rer minute; Oct, 13-15, 14
gallons per minute,

| ‘ ' ' Note: Mer, 8-30, flow in excess of 380 gallons per minute




00-00-0000: lewis spring project report, page 5cont
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LEWIS SPRING PROJECY

WATER SUPPLY
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7

for BLACK ROCK AREA

LEWIS SPRING PROJECT

WATER SUPPLY

00-00-0000: lewis spring project report, page 6cont
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09-30-1936: lewis spring discharge data

lea. 6-10-25. /‘-‘WV“' ner !T‘.il".‘ L~ 1
y Gage Height, in Feet, and Discha. , cond-Feet, of .. __ ooLewdis Spro oo n e :‘i"'a .,
‘ =t~ in Shenandoah Tational rark, Ya, for the Year Ending September 30, 1936
nageAres ... . _.__Square Miles. [.Water Resources Engineers _.___ Observer.]
g f ; NovVEMBER DEcEMBER JANUARY FEBRUARY ) . Marcr
S | D || Dy || Pt || Do L e ity
Lo 89 ] N 153
Y T R < ) 89 Il 162 |
| 5. 0 153 : 181
b 8O 1550121 153 171
5 e | _1az | 162 162
2 64 s3] =233 17 153
3 = Joosado | 222 17 153
f 6a || 222
64 |l 0 I > b
153 191 171
RIETY —— a2 ass o 171 :
i 92 55 144 162
sl 69 . 183 ] 152
M 92 80 171 151 153
15 a8 80 191 153
3 1 80 I 101 o
17 SISPRNI, ;1o O SNNR: DNSSVRRPRS SNV, S 255“_.'[ - 191 . 153
18 80 86 o4t L b 162
r) I 20, a2 . ! 182
% 99 | a1
; 21 |_.128 L2211 181
3 2 | 123 - 2223
2 82 202 201
24 &9 222 191
Hles 201
; 2 &4 125 211
5 22 128 211 171 211
| 1 — 9. 201
12 122 181 192 _
i 1130 9 . 191 . — 5 -
Hlag) .l 69 o N 191 v P R O A—
Torar, ‘
feet per square .mile.. - % -
, depth in inches. .| - B, | (- v
————_ |- L_Zﬂ’il SIS s dVal/




09-30-1936: lewis spring discharge data, page 2cont

| 9-199-a. 6-10-25.

‘(‘\,
Daily Gago Hoight, in Fooh-ane i irge, in
#t- _in Shenandoah National Park, Va.

Gallons per min,
Seeend-Feet, of

—~

e Liwd Jﬂ“‘_-...“..-.. ., _,;.
for the Year Ending September 30, 19______

Rtver=

T aresie

Drainage Area Square Miles, [.._.Water Resources Engineers ___ Observer.)
T ] R [ R | BB, | o | e [ w
£ ; = June July , tember || Octobar -
TP |Z R o || e LS| e |0 a"f‘&f S it | |

b L . 1 69 : 136 ]
: 2leees | 69 128
Pl |5 69 144 120
R 162 120
Y s 86 51 69 383
g Eole 80 51 I e 383
& A Pl 80 51 | 64 358
W 80 ) 69 ‘ | 106
e 80 64 355 : 99
s 80 74 64 358 99
i 80 74 343 92
i 74 64 339 92
il T4 74 64 303
e 69 69 303 92
Hhs 69 80 69 | 86
g ¢ e 80 64 279 80
JieY 64 8. 64.| 358
e 64 80 233
sl 64 80 64 233
{lao 64 80 74 222
3 3 s 59 113 211
3 e 59 74 144
23 I L{ W 136 191
illog 59 69 136 1.
s 59 69 1M
126 59 69 153 162
| o 55 55 153 153
§ ¥ - 55 153 153
8 g g 55 69 153 , =
B Hlso 51 74 153 138
3 = Haall L | 69 | . “153 Ll
+  Torar,
Mean = aena Ml oo o .
Second-feet per square mile..|| ..o /A U
Ruaeofl, depth in inches.._. o F = ~e
\ :!.un-dinmfnr va—“-W‘? V)’ '-‘\‘




09-30-1936: lewis spring discharge data, page 3cont
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00-00-0000: lewis spring data
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12-00-1959: water system - operating costs

H L3 1 ] H
Inv.  Depr. tInve Degri.t]love Deppet Inye Depr.:lnve  Depr. uE Depr. * Iov. Depr. '3
] s t 3 R i t
Iovestment (Ref-W-2) $4,055 + $15,950 + $17,550 181,445 1 §5,160 +'$19,187 : «&.us 2
1 1 H 1 3 3 :
Eﬁ% s [ : s s [ b
3 615 182 3 1,510 - 151: ' s ] t
4 ‘585 30 1 1,440 72 3 1,420 71t 680 B4 ¢ 5,420 171 & 252 12 ¢ | . :
2 1,200 25 ¢ 6,780 170 3 10,505 2623 7 2 s t 17,405 435 t | 1,886 4Siz 10¢
2% 2,260 45 : 4,115 82 : 4,15 82+ 695 1 * 1,740 85 : 1,550 J ¢ | s
100 6 566 50 206 ¢ e '
: t ] H 3 s :
] : s ] 1 s ! ]
Anmual Operating Costs s : [ ' s s s
Electric Energy : 524 4 590 § ' ' s 914
(N Repairs % 1 100 s © 100 20 1 50 ¢ 7% 1 57 .nm
~_J) Lsbor 25 500 500 ¢ 20 50 ¢ 75 sl 1,170 ®
t ] : t ] H [ t
Total Anmal Costs 150 1,410 1,756 ¢ 90 506 1 &8 1! 4,540 12008
H % 3 H H t H
Ammual Water Output 3 : ] : 1 : t : 1 3
M, Gal 2,500 4,500 3 1,500 1,000 1,500 | 18,800 '

Average Unit Cost |Wﬁ% = $0.25 per M, Gal,
’

T ———




00-00-0000: discharge data

F
Suasi-a £I078 a Gallons per min - .
Daily Gage Height, in Eectand D, irge, in-Socond-Fooh of Day & Spring. : g
;A;-d_____%_u Shenandosh National Park, Va. . . for the Year Ending September 30,19
Drainage Area ... _________ . Square Miles. [..._Water Resources Enginears _ - Observer]
L 935 1935 193
i1 e | emre | pRhe | pmEL ] egBE | we
- \

: H h‘.‘:?gftLg)f;m; heteyt GRTEATE | beghe DI | bett | GALRYEE | her | EICDYES | nergs | O
1 l ________________ 20 32
2 20 29

il s 16 20 32 29
4 39 29

. 8 5 23 16 23 181

A 4 gl 16 20 130

23 1 ‘23 16 23 101
P A N N 20 0 26 26
ol 20 23 77 26
10 23 20 23 77 26

1 n . p] 20 66 26
e 20 2. 56 26
i 23 20 23 56
14 20 20 47 26
Eoilhs 20 20 20 23
& g Pohel » 20 47 20 )
Pl 20 20 20 47 '
U] — 20 20 43 T
19 20 20 20 39
- 2 0 26 39
5 g 21 20 43 35
R 2 20 2 = '
- , 2 39 35
" 18 18 -35 35
| Hlos 20 18 32
5 18 18 32 32
o 18 18 35 32
5" é” i 2s 18 32 32
E E i1l 20 16 20 32 ”
Cf] e T e 2
‘ A A 3l ... | 20 |l 32 Lo
ToraL, I

Mean = @ SRIEERY | [—

Second-feet per square mile. V.ol 2 PV d

Run-off, depth in inches.... -I‘-\" ‘L-&./" 7' -

Run-off in acre-feet .

| ¥ R




00-00-0000: discharge data , page 2cont
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06-11-1959: completion report of construction project for project 332.6 - water and sewer service for multiple concession cottage -

P, v UNIT.  ATES DEPARTMENT OF THE INT. . "é 7
) NATIONAL PARK SERVICE /)[ . M
COMPLETION REPORT OF CONSTRUCTION PROJECT
REGION w AREA COUNTY STATE
One Shenandoah National Park Page Virginia
rrosecT on s iTe Projedt 332.6 - Water and Sewer Service for rc? mo.
Multiple Concession Cottage - Big Meadows None
LOCATION IN AREA MASTER PLAN NO. BUILDING NO.
Big Meadows - Central Section NP-SHE 2115 __None
WORKING DRAWING NO AND TITLE
None
APPROPRIATION TITLE AND SYMBOL WORK ORDER NO.
14X1035 Construction NPS B-6-8SNP
CONTRACT MO, DATE WORK STARTED DATE WORK COMPLETED
S — R _April 1959 May 1959
NAME OF CONTRACTOR ADDRESS
COST ANALYSIS
CONSTRUCTION ITEMS ary. umT.cost T?;Akc‘&sr
Copper water line, 2" includes meter valves, 320 No unit cost kept.
3' x 4' brick valve and meter box. hin. ft.
Orangeburge sewer line, 6" 163 No unit co#rt kept.
lin., ft,|
Solid rock excavation in sewer line 16.4 $30.73 $503.95
cubic
yards
Verified by Fi ld Finance Office
2 -
& A
A, P, Kostef, Administrative Officer ] TOTAL $2,319.85
SUMMARY OF EXPENDITURES
PERSONAL SERVICES EQUIPMENT MATERIALS AND SUPPLIES
855.46 T _ 960.50
OTHER
503.89
CHANGE ORDERS
ORIGINAL CONTRACT AMOUNT FIRST SECOND THIRD
TINAL CONTRACT AMOUNT FOURTH FIFTH SUXTH
THIS PROJECT OR JOB HAS BEEN COMPLETED IN ACCORDANCE WITH -
APPROVED DRAWINGS, SPECIFICATIONS, AUTHORIZED CHANGES . - wos
) . Joate i
o~ 2 June 111 1’”
DATE
e, A ﬁg%t June 11, 1959
(ATTACH NARRATIVE STATEMENT, PHOTOGRAPHS, AND 'AS BUILT" DRAWINGS TO THIS FORM)
38108 —




06-11-1959: completion report of construction project for project 332.6 - water and sewer service for multiple concession cottage -

| = :

NARRATIVE REPORT

Project 332.6 - Water and Sewer Service fa Multiple Concession Cottage,
Big Meadows

An allotment advice dated February 13, 1959, for §2,330, was
received. Supplies and materials for the project were immediately
ordered.

‘ Work on the project was initiated in April 1959, and the

; services of a backhoe employed through a local contractor. The piece
of equipment was successful in the excavation of both the water and

| sewer line with all except 16.4 cubic yards of solid rock which was
encountered in the sewer line excavation. This rock was drilled, blasted
and removed by Park forces.

The 320 linear feet of 2" copper water line, a 3' x 4' brick
valve and meter box, valves and meter, and 163 linear feet of 6"
Orangeburg sewer line were installed and constructed during April.

The project was completed in May 1959, with the installation
of a concrete cover on the brick meter and valve box.




08-22-1956: completion report of construction project for site development

W— — — -
4 7,"\ 7~
- a o UNITE. STATES DEPARTMENT OF THE INT. OR REronr T8,
NATIONAL PARK SERVICE
COMPLETION REPORT OF CONSTRUCTION PRO JECT
e 2 “nemandosh Netionsl Park - " Virginta
i "ﬁ'&'“—mnmmmwc«m 'Wﬂc.
| G S Wi |
n'&u-mnuvmz T
W“lm miﬁ.x
| w&E Tk 95 | e T
%wnmon ADORESS -
COST ANALYSIE
CONSTRUCTION ITEMS 9V, R TOUAL £O5Y
* Barth M1l Materdal - Gveding 48 o.3. § 3.60 $ 113.1
24" Vellayme omment-lined C.I. \ater pipe 780 8. 3.49 966,76
Insludes one Mydrent and eme wmier meter
?° water Pipe 190 e, 4,38 €56, 56
Vater Pipe 120 £, 3,91 469, 56
6" Vitri@isd Clay Pipe - Sewer Line 100 fe, 4.24 424,47
4" Vitrified Qlay Pipe - Sowsr Line 170 fe, 3.68 625,20
® Insludss 2 miles everbnul of material asd the
bulldosing of .2 aswve of grownd in the arves,
. o $ 3,315.66
SUMMARY OF EXPENDITURES
a3 X W R X % 7 i g X ]
" (ATTACH RARRATIVE STATENENY, PHOTOSRAFNS, AND “AS BUILT™ DRAWINGS YO VM PORNM)
V.5 COVERIREN P PV - T—O-7e0m% '




08-22-1956: completion report of construction project for site development , page 2 - narrative reportcont
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08-18-1956: face sheet for completion report for big meadows

". X » -
b S sl o B UNITED ST#~ % DEPARTMENT OF THE INTERIOR

4

“~FWork Order No.

, Hone L) — 1ONAL PARK SERVICE 134-211727 p, 25 Lese(
= Fund Symbol
FACE SHEET FOR COMPLETION REPORT 14X1035
Park Region - Year Progrommed
' Shenandoah National Park Southeast 1968 Lump Sum
Location in Park Stote(s) PCP No.
Big Meadows U-171-1
‘Central District Virginia Moster Plon No.

County or Counties

[[Master Plan Corrected By

: = Madison 7 s
U Contract and/or g Day Lobor As Buftstz:“éagé;é
Work Order Title Date Started
Improve Water System, Big Meadows March 1968

Dote Completed

August 1969

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

TOTAL COSTS
(For completion by FFO)

/%30 - Utility Systems

1. Water System: Tieing of production well
drilled in 1966 into existing water
distribution system. This changed the
-system from a spring and pumped to spring :
*and well pulped, sesosensssesssssscsnsecenss | o 12,292,89
Main features of addition: :
l. Pump house, concrete block, 118 sq. ft.,
w/concrete roof.
2. Pump, lineshaft turbine, 10 H.P 6 3 phase.
3. Net addition of 675 feet of 4" C.L.,. S
Class 150 pipe to system.
4. 100 foot deep well put into production
at a design capacity of 100 g.p.m
NOTE:
Cost of well drilling and preliminary work has
been transferred to Capital Assets Accounts by
_Regional Office,
PS & S Added 1,966.86
. TOTAL $
14,259,75
DISTRIBUTION |THE FIXED ASSET DESCRIBED ABOVE HAS BEEN COMPLETED IN ACCORDANCE WITH APPROVED
o To DRAWINGS, §P cmcn% AND AUTHORIZED cHAN]:Es cof PR
WASO ubmittedt: B Titlee. Chief o © Date, 25t
V% ESC Zy horat k. Lowea%:i;<“ Park Maintenance EUG 19 150
I [ SERO ’4 e A CR
1 SERO FO Approvwd Title: . . Dnle:;.’_‘!ln 1E 17‘:__.;
By: R. ayl Hosklns Superintendent i wrd
1_| Shenandoah == :
COSTS VLR(FIFD \JT“],: Date;
8Y T. J. Baer ;;yog//z{ut %‘b\}&gional Accountant feg s 2 W
GSA n-c AR, 14218 11360




08-18-1956: face sheet for completion report for big meadows, page 2cont

Fofm‘ 10.174A
(June 1962)

B

UNITED STATES DEPARTMENT OF THE INTERIOR
“SATIONAL PARK SERVICE ~

COMPOSITION OF COST FOR COMPLETION REPORT

Work Order Number

134-211727 P ayn;
)

tund Symbol
14X1035

Park
Shenandoah National Park

Region

SE

Year Progrommed

1968 Lump Sum

Location in Perk

Big Meadows, Central District

Work Order Title

Improve Water System, Big Meadows

.COMPOSITICN OF COST

(N
(2)
(3)
(4
(%
(6)
(7)
(8)
(9
(10)

=

& Depreciation

Other Costs:

COSTS CHARGED TO FUNDS ALLOTTED TO FIELD FINANCE OFFICE
Personal Services............ tmtrssmmsmornsenes URAB—. S TR RIS

Travel..vvoiuirens RARE— FSTESER T T

Supplies ond Moterial$.oiiiieniierinae R O R RV SR SR SRR
Other Direct Expenses .., bemaimas s

Operation/of EQUIPMENt e eeeiieiiireiiiciiriesieeeereeeassmeeeessseeseeee s

Purchase of Construction Equipment.......... e R T .

Purchase of Other Accountable Equipment ........... T 3

OTHER COSTS:
(12) Ps&s, AP, and/or F.acilitofing Services @
(13) Inventory and Other Non-Fund Costs

(14) 6ROSS WORK ORDER COSTS

LESS:

(11} TOTAL COST CHARGED TO FFO FUNDS

16

(15) Residual Value of Construction Equipment on Line 8

(16) Other Credits ccoccvvreverrinnerunnnsuenernnnns Snsiennms s saeanmss rerrreeanenaraeniaes

(17) NET COST OF FIXED ASSETS .ecerurns T Py terenane tinseeesiene

t

$ 5,530.26"

5,421.77

1,267,36

- 73.50

XXXXXXXXXXX

¢ 12,292.89

¥ 1,066.86

1,966.86

AXXXXXXX XXX

$ 14,259.75

AXXXXXXXXXX

|$ 14,250.75

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

25543




08-18-1956: face sheet for completion report for big meadows, page 3 - narrative to accompany project completion reportcont

.

NARRATIVE TO ACCOMPANY PROJECT COMPLETION REPORT
WORK ORDER NO. 134-211727
Improve Water System, Big Meadows

Shenandoah National Park

Under the National Park Service Water Resources Development
Program, the Park has been developing deep well water
supplies at all of the major developed areas in the Park.
This project provided the addition of a deep well to the
Big Meadows water system.

The need for an additional source of supply became very
evident during recent years when during peak periods, water
usage far exceeded the pumping capacity of the spring. The
reservoir capacity of the system had to carry the load

‘ during these peak periods,

In cooperation with the Division of Mineral Resources of the
Commonwealth of Virginia, a high production well was drilled
approximately 600 feet northeast of the Big Meadows Maintenanee
Area. This well is 100 feet deep and is cased to 68 feet with
6-inch steel casing. The main water zones are located at

70 to 80 feet. While the exact capacity of the well is unknown,
it was pumped at a steady 92 g.p.m., for 24 hours with a
resulting drawdown of only 6-3/4 feet.

Plans for the water system addition were prepared at the Park
level and approved by the other offices concerned.

\ Work on the addition began in March and continued on until

| late June. During this time, the pumphouse foundations,

\ below grade piping, drain lines, and the pumphouse floor

! were completed Materials for the installation were ordered

| f- and stored in the warehouse until needed. The pump was

| purchased by competitive bidding with the low bidder furnishing
a 10 horsepower Deming vertical turbine pump (see attached
sketch for details). The 4-inch C.I., pipe was furnished by
Glamorgan Pipe and Foundary Company, Lynchburg, Virginia.
A Wallace and Tiernan, Inc., Series A-747, dlaphragm metering
pump (chlorlnator), was purchased since it is similar to other
units in the Park. Other piping, valves, and electrical
supplies were purchased from local distributors. i

=

| ey S i




08-18-1956: face sheet for completion report for big meadows, page 4cont

Due to the heavy workload on the maintenance program, no
further work was accomplished until late September. Work
resumed with the installation of the pump by Park forces,
assisted by a local contractor experienced in turbine
pumps. The building was then completed using concrete block
for the walls and a poured-in-place concrete roof.

While the building was being completed, the water line
connection to the existing system was completed with 675
feet of 4-inch C.I., pipe.

The reservoirs are already equlpped with float controls to
the lower pumphouse at the spring. By using old abandoned
underground power lines and approximately 1,000 feet of new
10-2 wire, a circuit was made from the lower pumphouse to
the new pumphouse. With this hookup, either pump or both
pumps can be used on automatic or if a control failure
occurs, either or both can be manually operated.

During the winter and early spring the interior piping and
valves and the electrical hookups were made as time permitted.
Commercial power was available close by and was extended to
the installation by the company.

The installation was test pumped in late May. Maximum output
was well in excess of 100 g.p.m., but in order to achieve
better balance in the system and assure full development of
the well, the output has been cut back to 60 g. p.m., for on-
line duty at present.

The pumping installation has been used during the past

season and has greatly eased the strain on the water system

at Big Meadows. The value of two separate pumping units at

a maJor development was demonstrated during July when lightning
ran in on the electrical service to the lower pumphouse and
put it out of commission for the better part of a week. The
new pump supplied water during this period and thus averted

a major curtailment of the visitor activities at the heaviest

used area in the Park.
q 7/
‘3/41»: Ly KOZ‘U"L—__

Thomas R, Lowe
Project Supervisor




08-18-1956: face sheet for completion report for big meadows, page 5cont

e

L P

Completed concrete block pumphouse,

all related equipment are completely enclosed in the

building.

Vell, pump, and

o4




08-18-1956: face sheet for completion report for big meadows, page 6cont

4.+ D Drilled_Holes

I Recess for 1™ casing extensien. For
ti well casing smaller than "K' use
.

C,’ alternate arrangement shown at lefe.

DIMENSIONS
A LG " S /3"
B /2 ¥ " Y /0 78"
C ! |8) 23 7a
D O s v 39 I
1 E o W 5 Yo
F 7 7z X e v
H| /5 7 k: LOTr 172
K g Z Fo'=/ "
M 9 Cs S5o0'-0 "
R /1278 OA 9/) -0/
SPECIFICATIONS
. ] — DEMING Fig. F100 Vertical Turbine Pump designc
\v"j : /L2 GPM a2 76 feet head, including:
L(‘) s HPLZSO_RPM 460 Volt i3 Phase 40 (

(5_F_ Vertical Followshaft Motor N/ 7# Nosi VeNERSE [T
L /ST F DOl AMEISET LATED ORP ENC O

OA SD.2-~42  Surface Discharge Head with T e disc
I flange with bolts ad gashet. .
) =] feet 4—- x / Column an i shaft
Lo FLUTEDR __Beari}gs on_/& _foot
_ 2 Stage s d s inch _C- o L7 Bovd Assi
3 using Impeller_~5 /85 from Curve &0 :
e feet_ 53 inch ST EFL suctior

_ . inch_QALYBYWLED CoRruCoRIE TYPLE sl

When propertly encim‘ééd this print is correct for

Customer’s P.O. .. ___- Turbine No. T+ e —
Date By
THF DNFNING COMPANY [ S{\:LEI\(. Ol*HO ‘




08-18-1956: n:\ccm\ccdata, page 7 - project construction proposalcont

2 3 z " Ny P Exey i
7 “Form 1411 | UNITED ST+ D  RTMENT OF THE INTERIOR ~ DISTRIBUTION OF COPIES
_“Uulynﬂ_és) h~1Cw . PARK SERVICE < = Py -

i 6 | SERO
PROJECT CONSTRUCTION PROPOSAL

W s N W,

ey

1. STATEMENT OF MANAGEMENT'S REQUIREMENTS, PROPOSED WORK, AND TS RELATIONSHIP TO OTHER FACETS OF THE PARK
PROGRAM. (Provide detall data for “Management Information' on Form 10-411a, Supplemental Sheet and attach.)

An additional source of water is needed to augment the existing spring-fed supply

serving the Big Meadows Development.

| Due to the cxpansion of facilities in the area, over the years, and the prolonged

drought condition, the existing spring is being used to the limit of its production

and has been barely adequate to meet the demands during the heavy travel season.

i Additional visitor use facilities are planned for this area and it is believed that
; water wells will be needed to meet the needs.

2. ADVANCE REQUIREMENTS DATA

LAND STATUS E MASTER PLAN NO. APPROVAL DATE
Goverrment—oyned (NPS) NP-SHE 3110-E. 5/11/65

PCP NUMBERS OF PREVIOUSLY COMPLETE PORTIONS INTERRELATED & DEPENDENT PROJECT FPCP NUMBERS
U-165 None

INTE 2RETIVE PROSPECTUS APPROVAL DATA DATE

None : =

WATER RIGHT NEEDS & STATUS

None
RESEARCH NEEDS & STATUS

None
OTHER

Water resources studies and investigations are currently underway in cooperation
with the Virginia Division of Mineral Resources. The exact extent of work
required to meet the objective of this proposal cannot be determined until
these studies are completed.,

3-/1?;/606\#.[M,ENDED;:BY SUPSZTNTEE.DENT (Signature & Date) 4. APPROVED BY REGIONAL DIRECTOR (Signature & Date)

R. Taylo?}{oskins, May 12, 1966 4{;7,,.,:,;:, £. 45..(?._ o

5. LOCATIOH WITHIN AREA OR TERMINI 6. BLDG. OR RT.# AND SEC.
‘wi1 . -Blg Meadows.~ Central District - _, .,

7. REGION 8. PARK S

Southeast Shenandoah National Park . ., —

9. PROJICT

Madison and/or

Iumprove Vater System, Big Meadows ' Pase
- ) . County)

Ndirginia 10. PCP INDEX NO.
(State) U__171
2

P i




08-18-1956: n:\ccm\ccdata, page 8cont

CLASS [
* cLASs [ _1(B) - Estimate bused on

cLass LI(Q) -

(A) — Estimcte based cn werking Drawings
iminary plens
Estimate based ¢n similor facilities in other parks

EROE

_J P.S. &S.by, -

IBPRD “Nes K

- " s

ESTIMATE .20 .0 L “... _ * oy
ITEM TQUANTITY cosT
VAT T B e Y s -
Drill Production Wells and Connect into System
¥ VR ¢ :
i
' oL % £ e "
. . A A T ST E s
Con
Qe
= il 5 Tt . ot i
= A 2 i I T
\\.4'_) i L SRl B, “\-,’_ h L $ smean | SEe B B R Tty
%
RESEARCH ESTIMATE APPROVE SITMATE TOTALS
sign PG R, z B

o 1

RESEARCH.....

CONSTRUCTJON ESTI,AATE APPROV

ED:»;-'A&Z/;{

Pl 2T

dow .
H. Reese Smith 6/15/6&

Construction.

Plans, Surveys, and

- |Supervision. yueiriveirierenens |

Contingencies ivievieiiasinnes

"CQNSTRUCTION
(Design Office Chief) (Date) SUB. TOTAL: wwvssmmracos
INTERPRETIVE ESTIMATE APPROVED: INTERPRETIVE
: SUB TOTAL (100%) ..o
: . L . + T,
g ) . '(f‘""\ Reglonal Director, C e ‘) (Date) .,r'" “:i "'“\;TAL Teuse
%SA DC 66-2827 R SR e T




08-18-1956: n:\ccm\ccdata, page 9 - supplemental information for project construction proposalcont

¥ . TS
EorU10-4110
* fiuly 1565)

“* Ui ..0 STATES DEPARTMENT OF THE INTERIO~  .°  Page ¥ of 1
—~ " "NATIONAL PARK SERVICE — Hase e =

3
pages

SUPPLEMENTAL INFORMATION FOR PROJECT CONSTRUCTION PROPOSAL

PARK

Shenandoah National Park

FACILITY

Improve Water System, Die Meadous

P.C.P. NQ.

U-171

1. MANAGEMENT INFORMATION

2. TECHNICAL INFORMATION

One of the additional installations pro-=
posed for this area is a walk—in campmroun
on the east side of the Skyline Drive, In
order to avodld crossing the “Meadou®
between this locatfion and the present
developrient with a water line, it would
be desirable to provide a serarate water
system for the valle-in ecamppround if a
production well can be feund on both the
east gide and the west side of tho Drive,

Under the Uater Recources Pronram, two
boles were drilled for cunloratory nnd =t
purposes in 1965, One of those vells is
productive, but due to its locaticn and
distance from the develeped arca, tuo
additioral holes are to be drilled durine
the gsummer of 1266, The sitcs of thone
additional wclls are closer to tho develon-
nent and can be more easily and ecouomicall
connected into the system if productive.

The holes drilled in 1965 were at %ites
2 and 4 as described in the Preliminary
Report for the Bie Mendows Area rrerared

. by the Virninia Division of Minegal

Resources, datad May 28,1985, The well
at Yunter 2 Site was vroductive and kas
a capacity of approwimately 50 gra,

Tha holes to be drilled im 19566 are

shown as Sites -1 and T-5 in Prelininary
Report o, 2 for the Bis licadous Area,
dated October 12, 1965,

A comprehensive Water Resourees Final
Report for this area will be prepared
by the Virginia Division of Mineral
Resources upon completion of test well
drilling .

Tresent storage tanks have a total capacity
of 200,000 pallons, Maxiomun daily demands
in 1965 ran approximatcly 50,000-callons
occasilonally for several consccutive days,

Minimum spring flow durinz the heavy use
season was approximately 35,000 pallons
per day, Wedr readinns indicate that
the spring flow is dropping yearly,

Coumercial 3-phase (Relta) electric power
services the developments,

S,

GSA DC 66- 2828

(CONTINUE ON REVERSE)
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In seply refer tes

Septendes 24, 155
Regional Bixecter, Regien One
Frams Superintondent; Shonsndoah Natiemal Pusk

Subjects meter Systems at Big Meedows, Penorwsa and Skyland
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conceseiones 's letter of August 6 discussing

This is in zeply to By, Smith’s memezendun of September 16,

*sis w 1y
me i . :

09-24-1959: memorandum to regional director, region one from superintendent regarding water systems at big meadows, panora
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09-24-1959: memorandum to regional director, region one from superintendent regarding water systems at big meadows, panora
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Eanczame

The minimmm flow of the source spring was recorded on
september 16, 1997 when the out-put was 5.0 g. p. m. some other
readings

follows

i august 16, 1957 = 7.5 g. p. B
‘ December 19, 1957 - 6.8 g. ps m

Febyuary 20, 1956 - 10.0 g. p. m.

October 22, 1958 - 14.0 g. p. m.

March 20, 1959 - 21.6 g« p. M

May 11. 195 - 18,8 G+ P« M.
| There are two other unused springs in the vicinity having a
| combined out=-put approximately equal to the source spring which could

be used for additional supply if desired.

The above data and fleld survey information werc furnished
to the Public Health Service and EODC persomnel for use in the design
of the system. As you know, the new water system at Panorams was
campleted this past summer, but the facilities there were not opersted,
30 we have no actusl ence on its performance. It is understood
that there msy be some loes of water from the source, and this will
be investigated and corrected as far as possible by our Park mainte-
nance forces before next season.

AS to the amount of water needed by the concessioner for
the sprinkler system, we have asked Mx. Davis to get the information
for us from his srchitects. As soon as the data is available, we will
furnish it to you.

dkdand

The minimm flow of the supply spring was recorded on
September 17, 1957 when the out-put was 14.0 g¢ p. m. Some other recent

reedings were:
August 164 1957 - 17.5 g« p. =
December m. 19’7 = ”‘i Jeo P M.
X '*ug 19% - 51.8 g. p. m.
AT March % - ”02 Ge Po Me
‘ Mey 11, 1959 - 99.2 g. p. @
July 31, 1959 - 2%.5g. p. m.
mt {.. 19” L 21.6 P Pe W
August 31, 1959 - 18.8 g. p. m.
The electric pump will deliver a maximm of 4O 3. p. m, s ) IS
have po stand-by pumping equipment at skyland, but it may be pessible i o

to install 2 gasoline unit in the punp house, for emergency cpergfion by
re=arrenging the existing pumping plant.
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09-16-1959: memorandum to superintendent, shenandoah national park from regional chief of operations regarding water systems

N REPLY REFER TO

¥

& UNITED STATES
DEPARTMENT OF THE INTERIOR
MNATIONAL PARK SERVICE

Begion One
Ricimond 20, Virginis
‘ 746 1050
Eamayandun
Tos Supsrintendent, Shemandoak Nati emal Park
From: Begiomal Chief of Operaiioms

Subject: Water Systeme st Big Meadows, Pancrams and Skylmd

The attached eopy of the concessiomsr's lstter ef August
6 discuseme the park water systams in relation to the sbjest
mntioned developments. Ve should like to have your cosmints oa his
statemente snd e the fellewing:

g
¥
| 2

e sV water gystem, wo em got two fire stremms of
om sash, With a total sterage of 70,000 gellons theee
streems esuld be threwn for 10 hewrs shish @ould be of more thm

mffisind dmetienir. Bexiss says the mpply e is sdequate. Is

et is he miniawm filow of the spring? We sheuld alse lilm to




06-15-1935: letter regarding topographic drawing of the big meadows development area

¢Lo-0%
UNITED STATES
DEPARTMENT OF THE INTERIOR
SHENANDOAH NATIONAL PARK

LURAY. VIRGINIA

June 15,1935

¥r. 0. G. Tayler, Deputy Chief Enginser,
National Park Serviee,
Washimgton, D. O.

Dear Mr. Tayler:

As yequested im the foot note on eopy of your memo-
randum of June 1R to Mr. Peterson, I transmit herewith a
topographic drawing of the Big Msadows development ares
which waa compiled by the Branch of Flans and Designs
from the field sheets made by Butiery, Fields »nd me. I
assume that it will be necemsary for you to retrase this
in order %o obtain wsmble prints.

I would 1ike %0 eall your attemtéon to ths possibil-
1ty of using David Spring as a Source of water supply with
Lewis Spring for sn émsilliary supply. David Spring is
at slevation 3490 and lewis Hpring is at elewation 3388,
whieh would ald 165 feet 0 the pumping head. The lowest
reading we have om David Spring 1s 18 gallons wr misute
which i1e 85,000 per day. Allowimg per sapita eomsumption
of 40 gallons per day it should be sufficient for this
type of development. David Spring would supply a commus-
ity of 600 people.

Sineerely yours,

J. R. Lassiter,

JRL/tts




12-00-1939: water systems

WATER SYSTEMS ~ SHENANDOAH NATIONAL PARK Dec. 1939

General

Water supply systems have been developed in fifteen separate areas in
Shenandoah Nationsl Park. Additional systems will be required as new areas
are opened and the Skyline Drive is extended. Some of these are little more
than a developed spring, a drinking fountain and cormection pipe line.

Where practical, gravity supply systems are developed and at other points
pumping plants are installed. The present system may be classified as follows:

Growp Gravity Supply Pumped Supply
Serving Park Operater,
1 Publie and Goverrment.
Panorema Skyland
Swift Run QGap
Eix Baliow pPretta
Dickey Ridge
Serving Public & Govern-
ment enly.
2
Sexton Knoll Lewis Mountain
Hased. Mountain
Hughes River Qmp

Naked Cresk Parking Area
Bald Face Mountain

South River Picnie Grounds
Pass Meuntain

Clear Spring

Charge for Wa S

This report deals with the water systems which jointly serve the Nationmal
Park Service and the park operators (Group 1) where the cost of water service
furnished is prorated on the basis of use.

Cost and utilismatien information has been estimated based upen limited
data accumulated over the period November 1, 1938 -—— November 50, 1939. As more
complete data is obtained any necessary change in the rates can be mads. lMost
of these installations have been equipped with water meters for measuring
output of the system and the dndividual consumptien.

At certain developed areas where the park operster conduets operations and
where park visiters, other than patrons of the park eperater, assemble, the
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my 1988
Big Mesdows - 1986-87 WRA Job 7
50,000 gale comerete tank (55'dia.x 8' desp)  $2,800.00 "-‘/240
Pump houss, JM' x 18' - 2 story 1,285.00 .
Pap equipment - 425 ft. head -~ 3
o - ammuum(l-l)
HP moter, & phase, 200
mna,mn. e
pasiay contrel csble 1,520.00 - "

' @ 95 1,808.00~

6900 ft.- 6% e.x.r [ ] nf.u Ol.m.lo'az“""
il:gof:‘g .:h. .". pipe 60  1,200.,00 5"'

mn.-v:ﬁuw-wtnm
1400 ft.-8" used galv. W.l.pipe © 45468000 700,00

Water meters 1 ~ I Y] $1,445,00




03-27-1967: shenandoah national park, big meadows area - final report

Shenandoah National Park e
BIG MEADOWS AREA
Final Report

National Park Service
Contract No. 14-10-1-134-2

HISTORY

On September 25, 1964 the Acting Superintendent of Shenandoah National
Park requested a hydrogeologic study of the Big Meadows Area be made for
the purpose of developing additional water supplies. A specific portion of the
Area was designated by park personnel within which the location of water wells
was desirable. In lieu of the usual Preliminary Report with drilling recom- ]
mendations, a letter was dispatched (see Reconnaissance Report, January 27,
1965) in which it was stated the designated portion of the Area was not consid-
ered favorable for the development of ground-water supplies, .Two other
portions were suggested for further studies that were approved by park
authorities during a meeting at park headqu;axteri on February 12, 1965,

A Preliminary Report was submitted on May 26. 1965 in which four
drilling sites were recommended. Test holes were subsequently drilled at
sites No. 2 and No. 4, and although a water well was developed from the test
hole at site No. 2 an additional source of water-was still needed. As springs

N could not be utilized to meet the water requirements, additional field studies
were made and discussed in Preliminary Report No. 2, dated October 12, 1965,
In this report recommendations were given for one test hole at site No. 5
and for one exploration hole at site E-1. With the completion of drilling at.

Dk s s 5 R

these sites and the development of the exploratjpn hole into a v;ater wéll, ad-

equate water sources from wells were established on the east (Well No. 1 at

Test Hole Site No. 2) and on the west (Well No. 2 at Explo'ration Hole Site E-1)

.sidel of Skyline Drive in the Big Meadows Area.
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TEST-HOLE DRILLING AND EVALUATION

‘Drilling of the first test hole was begun at Test Hole Site No. 2
iv'y the Valley Drilling Corporation on July 28, 1965, and completed on | b
August 20, 1965 at a total depth of 265 feet, Fifty-five feet of soil and
weathered rock were penetrated before bedrock was reached, and from
55 to 100 feet metamorphosed basalt of the Catoctin Formation was en-

countered., A contact zone of epidotized basalt was then drilled from 100

to 115 feet, and the last 150 feet of the hole is in altered granodiorite of

the Pedlar Formation. Water-filled fracture zones were penetrated from
200 to 205 and from 215 to 220 feet, each in granodiorite, After the test
hole was reamed, cased, and grouted to a depth of Snyeet, a pump test of

36 1/4-hours duration was conducted and water samples were c;:llected for
analyses. However, because of a malfunction of the air line the only portion
of the pump test for which valid readings are available is the last 14 hours.
Although the rate of discharge at the end of the test period was 6Q gallons
per minute the pumping level was stilll declining, and had reached the depth
_of the first aquifer zone. Had the pump test been conducted until a stabili-
zation of the pumping level been obtained for at least eight hours, the final
yield would have certainly been less than 60 gallons per minute. Because
the test was terminated prematurely, the capacity of this test hole as a
water well is unknown. Analysis of a water sample collected near the end
of the pump test indicates the water is slightly hard but o&crﬁse is of good T,
& chemical quality (see attached analyses sheet),””
The second test hole was drilled at Test Hoie Site No. 4 by the

Valley Drilling Corporation;. drilling began on August 2, 1965,‘ and was 40 1
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terminated at a depth of 560 féet on August 6, 1965. At this location,
on.the weSt side of Skyline Drive near Lewis Spring, only metamorphosed
basalts of the Catoctin Formation were penetrated beneath the 70 feet of
soil and weathered rock. As the general water-bearing characteristics
of the Catoctin Formation are known to be poor, this site had been select-
ed for drilling only in the event the sites east of Skyline Drive were inac-
cegssable, and a maximum drilling depth of only 400 feet was suggested
(Preliminary Report of Mlay 28, 1965). However, the test hole was drilled
to a depth of 500 feet, and as no water was obtained no further tests were
made.

The third test hole was drilled at Exploration Site E-1 by the Frank
W. Martin Drilling Company on June 27, 1966. The selection of‘ this site
was motivated by the need to develop an additional source of water west of
Skyline Drive, but because hydrogeologic conditions were not fully known
near the maintenance area, an exploration hole was recommendéd. Meta-
morphosed basalts of the Catoctin Formation were encountered beneath 50
feet of soil and weathered rock, some of which are fractured and water-
bearing, After drilling was terminated at 100 feet the hole was reamed,
cased, and grouted to a depth of 66 feet. This construction eliminated an
unmeasured quantity of water in the lower portion of the weathered zone
that is susceptible to contamination, and a deeper water supply was developed
from fractures penetrated at depths between 70 and 80 feet. A 24-hour pump- -
test was conducted on July 17 and 18, 1966, a;;l a drawdown of only 6 3/4 feet

was measured during the first four hours of the test, after which no further
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decline of the pumping level was recorded while pumping at a rate of
92 gallons per minute, Not only is this a relatively large-capacity well,
but aa;'ide from the slight hardness and turbidity a chemical analysis of a
water sample collected during the pump test indicates the water is of good
chemical quality (see attached analyses sheet).

In the Reconnaissance Report of January 27, 1965 the area along
the dirt road and power line east of Skyline Drive was described as being
unfavorable for test drilling, This is also near Test Hole Site No. 3 noted
as an inferior location for ground water (Preliminary Report of May 28, 1965).
However, another study of this area was made in response to a later request
for a water supply near the power line, and Test Hole Site No. 5 was selected
(Preliminary Report No. 2, October 12, 1965) as the best locatioq in an
unfavorable area, Drilling at this site was begun on June 28, 1966 by Frank
W. Martin Drilling Company, and was terminated at the recommended max-
imum depth of 350 feet on July 11, 1966. Metamorphosed basalt of the
Catoctin Formation was penetrated beneath the 25 feet of soil and weathered
rock and only a small supply of water was obtained. A 24-hour pump test
was conducted after the hole was reamed, cased, and grouted to a depth of
34 feet, and water samples were collected for analyses. Although the water
is of good chemical quality, (see attached analyses sheet), the rate of dis-
charge from this well at the end of the pump test was only two gallons per
minute with the drawdown of 212.5 feet havir_:gftabilizsd only during the

final two hours.
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RECOMMENDATIONS

Aside from the pfoblem of obtaining accessible drilling sites,
the possibility of additional successful water wells in the Big Meadows
Area is good. As in some other portions of Shenandoah National Park
near the crest of the mountains where recharge areas are extremely limited,
it may be advisable to locate future well sites in one of the other local
drainage basins, It is also suggested that no ground-water supplies be dev-
eloped from depths less than 150 feet at sites less than 1200 feet from
Test Hole No. 3 (Exploratory Site E-1). The attached Water Well Comple-
tion Report forms, drillers logs, geologic logs, Pump-Test Data sheets,
drawdown curves and chemical analyses contain information that will be
helpful in any future water-well drilling operations at Big Meadows. These
data are also on file at the Virginia Division of Mineral Resources and
the sample drill cuttings have been placed in the permanent well-sampie

'

repository.

Virginia Division of Mineral Resources
Charlottesville, Virginia
March 27, 1967

I FE

e
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Partial Chemical Analysis* of Big Meadows Test Hole No. 1 ;
(values in Parts Per Million except for pH) i
PH 7.3 Phosphate 0. 55
Total Hardness 60.0 Iron 0.10
Calcium Hardness 50.0 Nitrate 0. 004
Silica 6.4 Manganese 0.0 5
Sulfate 3.0 Turbidity 0.0

* Virginia Division of Mineral Resources, Sept. 17, 1965

Chemical analyses** of Big Meadows Test Hole No. 3 and No. 4
(values in Parts Per Million except for pH)

Test Test
Hole #3 Hole #4
PH (Electrometric) 8.3 8.2
Total Solids @ 103° C 90.0 89.0
Ignition Loss (organic & volatile) 29.0 25.0
Mineral Residue (non=volatile 61.0 64.0
Free Carbon Dioxide 0.0 0.0
P, Alkalinity as CaCOj3 (carbonate) 8.0 4.0
M. O. Alkalinity as CaCOj; (bicarbonate) 58,0 66.0
Total Hardness as CaCOj; (titration) 69.5 71.2
ANALYSIS OF MINERAL RESIDUE
Silica and insoluable matter 0.5 0.5
Iron 0. 02 0.01
Manganese NIL NIL
Calcium 14.0 14,5
Magnesium 8.4 8.5
Sodium & Potassium (as Sodium) 3.8 4.4
Bicarbonate (calculated) 70.8 80.5
Carbonate (Calculated) 4.8 2.4
Chloride 5.0 4.0
2 Sulfate 4.5 4.9
Nitrate 0.7 0.6
Fluoride NIL NIL

** Froehling and Robertson, Inc., October 3, 1966
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WATER-SUPFLY IN SHEMRMDOAH MATIONAL PARK

PAMORAMA TO SWIFT RUM GAP

Us 8. Geological Burvey
Water Resources Division
Jo J. Birsulaitis, Dietrict Engineer

University, Virginia
July 1, 1935
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David Spring

ey

loegtion,—~ At edge of meadows above Fox Hellow about 1 mile
north of COC Camp No, 2 and about ene-half mile east of Black Rock
peak,

Bstgblisiment.~~ Hetablished June 8, 1934.

Bquipment.-= 4 6 inch 90 degree V-noteh weir installed im 36
foot congrete cut-off wall (See photographs).

Records of flow.-~ Jume 8, 1934, to May 31, 1935; record cen-
tisued aftor May 31, 1935,

Blevation.-- Meam sea level elevation 3,495 feet.

Remarks.-~ Gage read several times a week. Measurememts of
flovw made by volumetiric methed, Small epring, about 100 feet below
and to ope side of main epring, is not included im this record.

&vorage.-- Average discharge shows en form 9-192a is not the
wean digsharge for the memth but the average discharge for the
pumber of days on which dissharge is recorded.

2




07-01-1935: water supply in shenandoah national park - panorama to swift run gap, page 3cont

—_——

. ~

Lewis Spring

Location.-~ 1,500 feet ncrthwest of intersecticn of Skyline Drive
and Hoover Cemp road, 3,000 feet south of Black Hock peak and 3,500 feet
northwest of CCC Camp No. 2.

Bstablighment.-- Established June 14, 1934,

Equipment.-- An 8-inch 90 degree V-notch weir installed in a 75 foot
concrete cut-off wall, (See photograph).

Records of flowe.=-- June 14, 1934 to May 31, 1935; record continued
after May 31, 1935,

Elevation.-- Mean sea level elevation 3,324 feet.

Remarks.-- Gage read several times a week. Measurements of flow
made by volumetric method and by use of the Venturi Flume. Recorded
flow does not include flow from several small springs beyond cut-off
wall, near sharp cliff.

Averege.-~ Average discharge shown on form 9-192a is not the mean
discharge for the month but the average discharge for the number of days

on which discharge is recorded.

R
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LEWIS SPRING WATER SUFPLY FROJECT

locatien.= The preject is lecated 1,500 feet morthwest of intersectica of Skylime Drive and
Hoever Camp read, 3,000 feet south of Black Rock peak, 3,500 feet morthwest of C. C, G,
Camp Mo, 2, and about 52 miles froa the north end of the Drive at Front Royal.

iastallation.~ The variows uaits of the installation are as follows: ons large collectimg
area “E, F and @ 3 consrete receptacles; one weir house under construction; sump and
pump housej reservoir, 50,000 gallons capacity; 108 feet of 8-inch open tile; 84 feet
of 4-imch epen tile; 60 feet of 8~inch closed tile; 185 feet of 4=inch closed tile;
170 feet of Seinch cast iren pipe; 2,250 feet of 4=inch cast irem pipe; and 750 feet
of é=inch cast irea pipe.

The plans for the completed survey of this project are showam en sheets Nos. 33 and
34 and the field notes for ithe survey ere shown on pages 89 and 70.

Monumenta.~ Thirteen comerete monuments, marked by the letters "C, D, N, R, 8, T, U, V, W,
X, 7, 3, and AL", wore used in the eurvey to locate the underground units. Bix of these
meguments, "G, D, V, X, 2 and AA", wore used as bLench marks for the survey and were tied
isto mean sea level elevatien.

Bavatiep.~ T™e elovatiens of the following monuments and units of the imstallatien were de-
} Serwined by an unchecked line of levels from Federal Bursau of Public Roads Bemech Mark
No. 18 BC described as spike im 12-ingh stump 60 feet ¥ west of Drive at station 131 %
betwesn eulverts marked 119 ¢ 2§ and 122 +70, M. 8. L. elevation 3,431.614 feet.
Menument €, elevetilion 3,335,215 foot, is located about 20 faet sast ef the Appa-
lachian Trail and abowt 55 feot frem the area centaining the hodw;b of l;th hri;n..
Nomument P, slevation 3,314.07 feet, is loceted 100 feet southeast of the ocomcrete
pump homse amd 160.8 feot merth of memwment C,

Doer eill of pump house, elevatienm 3,301.63 fest.
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‘ LEWIS SPRING WATER SUPPLY PROJECT

; Top of manhole om reservoir, elevation 3,713,64 feet.
r “ Monument X, olovation 3,845,511 feet, is located at station 24 ¢ 20.6 which is at
1 the first peint of distributiom cm the line. There are feur valves near this monument.
| Mommment V, elovation 3,663.62 fest, is located 225 feet northeast of monument X
about 60 feet frem the sast edge of pavemsnt on road to reserveir.

Momment 3, elevation 3,667.11 feet, is located at the secomnd point of distribu-

tion where the pipe turns from the road and leads up the mountain te the reserveir.

Thie monument is 25 feat west of the western edge of pavement and may be located by the
prosence ef feur valves visidle from the road.

Homument AA, elevation 3,707.59 feet, is located 36 feet southeast of the center
of the manheles on the reserveir.

Desgrintion ef System.- This source of supply is practically on the edge of a large area eof
talus fermatien at a sharp break and drep-off of the bed rook at the hesd of Hawks Bill
draw, The primeipal eupply for the project comes from withizm & ocollecting gallery as
shown im detail by seetion C~C. The base of this collecting gallery consists of frac-
tured bed reck threugh which the water flows with an additionel eupply from seepage
through and at the base of the talus formation. Two stone mascnry walls were built
aleng the line of two fractures from which the water is collected im 8-inch tils pipes
and earried directly to the collecting chamber. The remaining area vf this collecting

gallery is filled with crushed stome permitting the water, which has found its way by

seepage through and at the base of talus, te get into the area reprecented by section
B=B on the loft amd aroumd the masonry wall on the right. Bection B=B shows the con-

struction of amother sectiea of this collecting gallery. The cut-cf{f wall is located

on bed roeck and its baso tapers off tewards the source im order to prevent the flew
from seeping umder the wall imte the draw. Aa S-inch tile resting on the coumerete

base and cevered with a layer of large stones followsd by a layer of crushed stome,

o
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i LEWIS SPRING WATER SUPPLY PROJECT

earries the flow to the eollecting chamber from that part of section C~C met enelosed

i: in the receptacle, and from the collecting gallery represented by section A-A, The
‘ footing of the eut~off wall for the collecting gallery, represented by sectioa A-A, i
lecated in mome sectiens on bded reck and im other sectiams on clay, and is tapered as
in sectien B=B. The gallery consists of a cut-off wall using 4-inch epen tile te col-
1. 1eet the flew., The tile rests on a concrete base firet covered with large stones and
followed by smeller stones. The comstruction of the right collecting gallery is similar
%o the left gallsry represented by sestion A-A, All the water is collscted in a col-
lecting chamber which is 8 feet long, 3 feet wide, and 2 fest deep., Ia order to pretect
the underground flow and keep ocut surface water during perieds of heavy precipitatien
a 4-ineh eonorete cover has been placed on the crushed stone, covering the three col-
lecting galleries and the collecting chamber. On top of this concrets slab thers was
plased frem 4 te 12 feet of earth. The water is carried away from the collecting cham-
ber to the weir heuse by an 8=inch pipe and the chamber is also provided with two 4-inch
tile limes for taking away the overflow. Receptacles "A" and "B" are of concrete sealing
fractured bed reck which produces a flow that is carried off by means of é-inch tile to
the main pipe leading to the storage tank. Both of these receptacles are equipped with
N everflew pipes for sarrying away excess flow. Beyond receptacle "A" seepage was noted
and a small collecting gallery 1é feet long, similar in construction to that at sectim
_; A-A, was installed. The flow from the weir house is taken to the sump and pump house by
means of S5-inch cast irem pipe lines and pumped through 4-inch and 6~inch pipe lines

inte the sterage reserveir. R o

- e

Remarkg.- The distributing system was not surveyed, and’ neither were the changes of units from

the oollecting area to pump house.
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