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Frrm 24 - Wells (Supplement to Ferm 2)

9. (continued)
IIT, Vell Specifications
(a) Hole and casing
Slze of drill hole or excavation 10 dimeter

Depth _up to 800 ft,

Tyvpe of casing _Steel pips, bluck (I.0.) r
. concrete, steel, ectoe,)

\

)

Sov

;1 2 of casing 8“ ' Trhicikness of casing not less than

Langth of casln SOU‘tF: If cellection gallery, +B77 inches 15

——— e e

“ngth slze, “nd aepth of gallery rone .

(b) Screezs

Type of perforated screen _hene
Size of perferated screen none :
(dlameter) (lergth)

Thickness of gravel pack Wiknown y lenagth of gravel
pack wa

,
. o )1!«-‘\
T

(c) Water Bearing liaterials

Distance to water Unknown as yeot

Craracter of water bearing materizls unknown

}

Thickness of water bearing materis? _usknown

(d) Pump and rotor

Type of pump submergabla - plannod for 1nate.l.lar.10n
(ceatri fugal, propelleor, mived flowetc

Hame of pump not purchased yet y size

aind of motor === ‘
(zasoline, clcctr: s, deisel, etc.)

Horscpower Approximately 26 to 20 H.P. esliimated

Name of motor i

(e) Complete well

Capacity at drawdown of

Estimated cost $82,960. (less depth roquired to be drilled)

(f) Owner of land upon which well is loecated !

lame
Netional Park Service v
Wind Cave National Park , Hot 8prings, South Dakotn
Addregs
(g) Distance to nesrest existing wells
On same Owner's property bore rods

Cn"property ovwned by others limilos, VA Captar, Hot Springs

v,

'\(,. o X ’%— Barl M. Semingsen
Superintendent

e ey o

/
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STATE OF SOUTH DAKOTA

Forn Lo,

WAER LICENSE NO, a13-2

(1) WHEREAS. Ou the 29th — day o _December A D585
Wind cave National park

—_— ——— g

made Water Right Application No. __&'2___ for a permit to u-e .44 cubic feet per econd of the waters
of ground water and springs

County of Cugtar < State of South Dakota, for pavk operation

purposes: and

(2) WHEREAS, G the 12th day of .June AL 19__56
Permit No, 21922 \Gitna date of priority of . Dacembar 20, 1955

was isuted o saidapplicant — for the disersion of aid water, and provided for the completion of construction  of the water

supply sy=tem theeein de~czibed on or before the ~.32th | = day of — June A 1937 and for the
“application to heneficial use of sid water 6. or hefore the — L2Eh day of Junu Aoy 37
N
= N
I3

\ N i

it “ ,

and: [ \

ot “

(3) WHEREAS It is hereby certified that lln applicant has complied with the provisions of the laws of the State of South Dakots
i

relating to completion of the consteuetion ul e waler =upply svstem and is entitled to divert .15 cuhic feet

ver second of water for beneticial use and,
(1) WHEREAS, It is herely certified that the applicant has complied with the provisions of the iaws of the State of South Dakota

eelating to the application of water to beneficial u-e of the following extent,
0

water is used for operations in Wind cave National Park.




e e e o b o Y i T % - Wt

- "

b

(5) NOW, THEREFORE, By th- virtue of the authority veated in us by the aws of the State of South Dakota, We herchy grant ionl
vonfiem o W&nd_Cave National Park

of Hot Springs

the holder e and owner —— of said permit No. 419-2 e right, dating from December 29, 1955
’ | .15

Lo use of

of _qround _water and springs

cubic feet per ~ccond of the waters

.Custar !

in the Connty of _ and State of Soath Dakota, or =0 much thereof as may be necessary for the

ptrpores hereinbelow mentioned, to be diverted ulm wells; 1000'N of the SE corner, Section 6,

T68, RGE, and npringa: in the NBq, Section 32, T5%, RSE

ed :

and conduct KXRENR _through the Park water digtribution system

for the purpose of

N

0

park operation

Suhject to any limitations listed in Water Right Permit No. _4_1_9.:.?;11111 subject to the laws of the State of South Dakota,
i

WITNESS, My Land and seal of our office at Pierre, South Dakota

this — 2D ot June A D

seventy~five

Nineteen Hundred and

WATER RESOURCES COMMISSION
By:

Chiel Engineer, Exceative Officer
varn W. Butler, Acting



P U

Form 15,

Permit No. ..419~2

Water Diversion No, 2 Fall River Water District

CERTIFICATE OF CONSTRUCTION

’.
;) !
i

/ ' (
Thisis to Certity, That ... Wind Cave National Park

the holder . __ of
Permit No. ..‘.1_1_.9..‘.1.__., issued upon Application No. 419-2 bearing date of rjriurity of December 29,

e i e )

‘ authorizing the diversion o! _.:ﬁ.‘.l__.cu. ft. per second of the watersof_____
ground weter & spring Custer

County of » State of South Dakotaat —__
walls; 1000'N of the SE corner, Siection 6, T6S, RHE, and springs;

in_the NE4, section 32, 758, KsE'

—., for _PAark operation

purpos:s, ha.S complied with the pravisions of the laws of the State of South Dakota relating to proof of

compiletion of the works of diversion set out and tescribad in said Permit; that said works are found in satisfactery
cordition for diverting and conveying to the place of intended use—:S cu. ft. per second of ir:'ater.
" Date_June 24, 1975

WATER RIGHTS COMMISSION

IRy ' Vorn W. Butlarx, Acting
o ¢l

Sore oty chief Engineer

Syen BT

PERR . 2 4
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Veter Rights = W OEC 20 1855

Notice of Intentlon ‘ f .1 o‘ My

the ! -
Stene Borinser o TATE WATER RESOUHCES Comt?!
of the PIETRE SOUH Dy )

State of South Dakota

Supplemental Groundwater Sunply Project December 2?_) 1955

Wind Cave National Park

The United States of America, National Park Service, by Farl M.

Semingsen, Superintendent of Wind Cave National Park, !ot Springs, South
Dekota, hereby notifies the State Engincer of South Dakota, of its intentions
to appropriate by drilling, construction, withdrawal, diversicn, storage end
beneficial use, the aforesaid unappropriated waters of South Dakota under
Section 61.0123, Chapter 430 and Section 61.040k, Chapter 431 of the 1955
revised laws cof South Dakota:

1. The name of Project is Supplemental Groundwater Supply for

Wind Cave. ST i

i

2. The anonnt of water claimed is 200 (OO gallons per dey.

3. The sourcs of water is an a:iesian basin in the " hasapa
limestone formation under RBeaver Creex drainage, tributary to
the Cheyenne River. |

4, The point of diversion, or withirawal, wi]l be at a well in
Skl SEL or KElL S Sec. 6, T 6 S, R 5 E, of Black Hills
Maridian, in Custer County.

5. The water will be used during all 12 months of each year.

6. The water will be used for demestie, recreational, irrigaticn
and fire protection in Wind Cave National Park.

T. The estimutcd cost of the Project is :$205,000.

8. The well is to have a minimun diemeter of 10 inch2s, depth between

O00 and 750 feet, acd 8 inch steel casing with minimun thicknoss
of 0.277 inch.

9. The water wiil ve punped approximately 1.5 miles through 4 inch

)

steel pipe to esisting Park water systen wvhicn serves the Parz

nnder Federal VWater YWithdrawal No. 33-2



v

10.

1.

13.

Regulatory storage will be provided in exloting and additlionnl
resevvoir units with capacities mieying from 50,000 gallons to
500,000 gallons.

The we 1 ic Lo be Lebtud for mavimun potential yield of 200
gallon' pe~ minﬁne.

Plans wxll pe Tiled within one year, the details being dependent

en xequltﬁ of propocel well drilling and pump tests for which

contract wés'awarded rafore December 6, 1955.

The initial ﬁnit, to divert and deliver part of the vater to
the existing distribution system, will be started before
June 30, 1956, and completed by June 30, 3957. The total
project will be completed on schedule to serve increasing

water demands, probably about June 30, 1935,

Lo WW

Tarl M. Semingsen
Superintendent

WJind Cave National Park



';-‘:)rm- 11s=1"tvol of Publicatlon~-Appropriation of Watd.,

. o \
PROOF OF PUBLICATION |

]

STATE OF SOUTH DAKOTA]
85
County _of_Custer

______________________________________ being duly
sworn, depcses and says the annexed printed copy of *otice

of Intention to Appripriate Water was taken from the
-_CUSTER COUNTBY_ CHRONICLE..______ a newspaper which

during the whole itme of publication of said notice herein
after stated, has been and is printed and published in the

______ City . __of _.__Custer _____________County of

----Custer, ~.. and State of South Dakota;
that the said notice was published in said newspaper on the
following dates:

_____________ February 23,2956 _______________________
in each and every issue of the full number thereof, the first

publication being made on the __2..___day of February .

19_g6_ and the last publication on the _______ 23 ____ day of
______ Fobruary-—"——-——— 19_.56_, upon which days or times

of publication aforesaid the newspaper was regularly pub-
lished, and that during the whole time of said publication he

WaS o the printer__ and publicsher__ of

Subscribed and sworn to hetove me this _ 23 ___.dayvof

----Jesgie Y..Sundstrem.

Not ary
Ses).

' ‘h-\(.ﬁublw-u

....a;.; Cla S u;-s-«xe
[HURSDAY, FEB. 16, 1956 |

-{ public and demestic purposes,

:" at their office at Pierre for con.
+| sideration ‘upoa the 5th day of

LI I 52500

.._-,.

1
FAR B 1335 ),

3
i LR R

l__-

L v ‘ II
un..ul- 'r'\

ML BN . e s ‘-' R

—

.\PPROPBIAT‘ION OF WATER
i ‘No. 4192
i OInce of State Waler -
‘ Resmirces \.mnmissxon,
‘ ; Pierre, S, Dak,, ; .
|," Jammry 24, 1056 i it
Notice s hereby glven thnt
'Wind Cave Natlonal Park, Earl
‘M. Semingsen, Sup't. whose post-
office address is Hot Springs, S
Dak., has made an application in
accordance with the provisions ot
the water laws of South.Dakota
for a permit fo appropriate for
beneficial use 0.2 cubie feet of
water 'per second of time from

point of diversion: of ‘which I, te
be located on government land in
Section 6 Twp..5S Range 6E. Said
vzater to.pe used for the purpose
of providing irrigation on the fol-
lowing described land: approx-
imately 8 acres & Wind Cave Na-
tional Park headquarlers .and for
fire vrotection, wildlife wateﬂng,

This appllcation will be taken
up by the State Water Commission

March, 1956, at 2:00 P. M. All in-
terested persons may appear and
be heard.

Approprlate actlon will be tak-
en by the Water Resources Com-
mission after suitable time has

......--c- -

R bR

svound water througk a well, {he -

[P

i
e o

e et s B et i — L

anym‘nll

elapsed for the corsideration of
. State Water Rescurces
Commlssion

By.
Grimcs,
Cr}el Engin
Executlve Ofiicer 487K 23

Notory Public _..Custey-—-oo——.- County, S, D,

e

--February. - coveoeooo A.D.19_%A

YY"

O e - P

“
A

evegzc e

B
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Form 8-~Notlce of Intention to Approp. Water No

(First Publication . DE8fOre Fehruory 914 56,

APPROPRIATION OF WATER

Office of State Water Resources Commiszlon,

Pierre, S. Dak., ___.Jaruary. 4 . ... , 1086

, 3 v . Se 801, Sup!
Notice is hereby given that ... ¥3ind_Cave Hatlonal Park, Earl I, °° {n_{r&f.l'hﬂo?e"ﬂm?aﬁge t. ’
address 15 ......_....to¥ Springs S. Dak., has made an applicatisn in accordance with
the provisloas of the water lews of South Dakota for a permit to appropriate for Lenefieial use 0.2

cubic feet of water per second »f time fromX¥fe __.__ growd . water . ___________ --w-thirough XX

B MENY , the polnt of diversion of which 15 to be located on K&.._govearnment

land in )

FRE XE KXV HE AR NEX S KX KA X XL XX RKAX MU X KX XL L XX XX XRLRS Section _____ B -
TWD. cneDSh e Range R . Sald water to be used for the purpose of providing irrigation on the fol-

lowing desciibed land: approximately 6 acres =t Wind Cave National Park

and for .£lre_proteotion, wildlife watering, vublic..ani.dorastie . purposes.

This application will be taken up by the State Water Resources Comumission at their office at Pierre for
consideration upon the S%N.. day of ______ tarch______. , 1950, at 2200_PaM. Al interested persons

may appear and be heard,
Appropriate action will he taken by the Water Re:zources Commission after suitable time has elapsed for
the consideration of any or all information presented.
State Water I{es;‘ irces Conu.nisslon

By:
J. W. Orines , Chief Enginecer, Executive Officer

ce! Kr, Carl t!, Sundstrom
Cunter County Chronicle
Cunter, South Lakota

e e -
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Form 12. e, -

‘«. :
Permit No, ._____419"2____.
Water Division 2 Fall River Water District

REPORT OF EXAMINATION OF WDﬂKS
AND/OR APPLICATION OF WATER T0 BENEFICIAL USE

TO: “Mater Resources Commissian, State Office Building No. 2, Pierre, South Dakota 57501 '

I'have this day made a thorough examination of the water use system constructed by —Wind cave

National Park of Hot Springs, 5.D. holder—_
of Permit No, 419-2 bearing date of priority of DE€Cembes 29 ‘ . 19_5.5
authoiizing the diversion of __=44 ¢y, ft. per second of the waiersof_dround water & sgrings
for.domestic & irrigation purposes, in FQLL,River County,

I have to report on the condition of the sme asfollows:
The Water Use System consists of,

« A, Warks used to divert the water:

700 foot well, 5 inch steel casing
Electric submersible pump

20 h.p. electric Peerless booster pump

- B. Works used to transport water tn place cf use,

Approx., 7000 feet 4" cast iron
Approx. 17,000 feet »*“ cast ‘iron

- Approx. 10,000 feet 2" cast iron

C. Works used to apply water to bereticial use. .
Storage reservoir: (- ~ 100,000 921,y o service connections.
3 - 25,000 gal.

exéelléht

The system is in the fulldv.'ing condition:.. - v
v A7 ’ . K ~
The poirt of diversion is 'ocated_We11l: 1000 feet noxrth of SE corner Sec 6, T5S

’

R6E, B.H.M.; springs: NE% Sec 32, T58, RSE, B.H.M.

.15 "

The works are capable of diverting and conveying to the place of use

cu. ft. per second of water which is to be used tor _dOMestic & irrigation purposes

\

Water has bezn put to benelicial use to the maximum exiant as iollows:
Nwh sWh Section 1, ''65, R5E, B.H.M,

comprisinga totalof —___ 6 acresof land.
Send to: Lester F. McClanahan, Date___2=5~75
Superintendent
Wind Cave National Park lf
Hot Sprincs, S.D. 57747 Thoﬁ@@“gyrdner

Water Resources Engineer
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INSTRUCTIONS 70 AzopERS
INVITATION To E1p

| STANDARD BrD Fomy

SECTION T . GENEﬁA;iPROVISIgyg

SECTION IT - LABOR PROVISIONS, ETC,

Article L Page Article g_a._gq
L 0 T LR . I TR TR v
4 l.  Bids and Big Bonds 1 1. Reports of Employees 8
N 2, Contract and Bonds i 2, Reports of Materialg 9
; 3. Definition of Terms l 3, Non-Discrimination I
i b.  Bidders to Visit Site 1 k. Equipment Rental 9
}’i 2+ Reputation of Bidders 2 5, Classification of Labor 10
: 6. Subcentractors . 2 6,  Minimum Vage Rates - 10 8104
it 7.  Supervision & Inspection 3 7. Subsistence (Deleted) 10
i +  Spirid & Intent of 8,  Selection of Labor n
5 " Speeifications 3
9. Minor Modifications 3 )
i 10.  Errors & Onigsions 3  SECTION ITI . PAYMENTS, TIME, ETC,
1l. Extrs Work 3 - e -
12, Ownership - .. L2, Commencement,, Prosecution
13, Responsibility for Employees . ~and Completiun 12
°  and Plant b 2, Liquidated Damnges 22
4. Contractor to be Present 5 3. Paymentg 12
15, Legal Restrictions ang L, Peyment and Big Prices 12
Pernits , 2 5+ Methog of Measurenent 12
16, Eight-Hour Iaws » Convict 6. ogrem of Construction and
Labvor, Sunday, Holidays Plant 13
o ' and Night Work 5 1. Temporary Suspension of
Lo 17, Limitation of Cperations 5 : ‘Work 13
' 18. Cowpensation Insurance > 8.  Protection ang Restoration 13
v 19. Protests . .. 6 9, Final Inspection ang Accepta
P 20. "Park Service Rules ang ance of Work AL
‘ © Regulations 6 1o0. Termination of Contractor's
2. Accident Prevention 6 Responsibility 4
22, Federal Tax 6 11, Storage of Vaterials ang
23. Patents 6 Equipment kN
2k,  Approval 6 12, Utilities A1
, 25, Guaranty T
\ 26. Layout of Work 7

Do
<

~
a
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DRILLING OF A VATER VELL AT YIND CAVE NATIONAL PARK,

SECTION IV - DRILLING OF WATER WELL
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INDEX ~ Continmed

SO0UTH DAKOTA

Article

1. Proposed York

2. Contract Drawings
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5. Protection of 8ite
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T. Materials.

8. Workmanchip -
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11. Corrective Work
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1., Measurement & Payment

15. Alternate Bid "A"
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STANDARD FORM 22
REVISED MARCH 13%3
GENERAL SERVICES ADMINISTRATION
GENERAL REGULATION hO. 13

INSTRUCTIONS TO BIDDERS

(CONSTRUCTION ¢ONTRACTS)

(These instructions are not to be incorporated in the contract)

1. Explanation to Didders. Any explanation
desired by bidders regarding the meaning or
interpretation of the drawings and specifications
must he requested in writing and with sufficient
time allowed for a reply to reach them before the
submission of their bids. Oral explanations or
instructions given before the award of the cont-act
will not be hinding. Any interpreiction made
will be in the form of an addendum to tne spuci-
fications or drawings and will be furnished to all
bidders and its receipt by the bidder shall be
acknowledged.

2. Conditions at Site of Work. Bidders "

should visit the site to ascertain pertinent local
conditions readily determined by inspection and
inquiry, such as the location, accessikility and
general character of the site, labor conditions, the
character and extent of existing work within or
adjacent thereto, and any other work being per-
formed thercon. o

2. Bidder's Qualifications. Before a bid is
considered for award, the bidder may be requested
by the Government to submit a statement of facts
in detail as to his previous experience in perform-
ing similar or cowrparable work, and of his business
and technical organization and financial resources
and plant available and to be used in performing
the contemplated work.

4, Bid Guaranty. Where security is required,
failure to svbimeit the same with the bid may be
cause for rejezilin,  The bidder, at his option,
may furnish a bid bond, postal money order,
certificd cheek, or cashier’s check:, or may deposit,
in acentdance with Treasury Department regula-
tions, bonds or notes of the United States (at pur
value) as sccurity in the amount required: Pro-
sided, That where the total 2mount of tha bid is
$2,000 or less, the contracting agency may declare
a bid bLom! unacceptable by so stating in the
specifications or Invitation for Bids.

In case security is in the form of postal imoney
order, certificd chick, cashier’s check, or bonds or
notes of the United States, the Government may
make such disposition of the wame as will nce
complish the purpose fer  which  submitted.

Checks may be held uncollected at the bidder’s
risk. Checks, or the amounts thereof, and bonds
or notes of the United States deposited by un-
successful bidders will be returned as soon as
practicable after the opening.

.. 5. Preparation of Bids. (a) Bids shall te
submitted on the forms furnished, or copies
thereof, and must \be manually signed. If
erasures or other changes appear on the forms,
each such erasure or change must be initialed by
the person signing the bid. .

(b) The form of bid will provide for quotation
of a price, or prices, for one or more items which
may be Jump snm bids, alternate prices, scheduled
items resulting in a bid on a unit of construction or

a combination thereof, etc. Where required on

the bid form, Lidders must quote on all items and
they are warned that failure to do so may
disqualify the bid. When quotations on all
items are not required, bidders should insert the
words “no bid” in the space provided fo* any item
on which no quotation is made.

(c) Alternative bids will not be considered
unless called for.

(d) Unless specifically called for, telegraphic
bids wil'l not be considered. Modification by
telegrap' of bids alrecady submitted will be con-
sidered if received prior to the time fixed in the

- Invitation for Bids. Telegraphic modifications

shall net reveal the amount of the original or
revised bid.

6. Submission of Bids. Bids must be sub-
mitted as directed on the bid form,

7. Receipt and Opening of Bids. .(a) Bids
will be submitted prior to the time fixed in the
Invitaiicn for Bids. Bids received after the time
so fixed are late bids; and the exact date and hour
of mailing such bids, as shown by the cancellation
stamp or by the stamp of an approved metering
device will be recorded. Such late bids will be
considered, Provided, They are received before
the award has been mode, And provided further,
The failure to arrive on time was dur solely to a
delay in the mails for which the bidder was not
responsible; otherwise late bids will not be con-

16—484530-3



sidered but will be held unopened until the time of
award and then returned to the bidder, unless
other disposition is requested or agreed to by the
bidder,

(b) Subject to the provisions of paragraph

5(d) of these instructions, bids or bid modifica-
tions which were deposited for transmission by
telegraph in time for receipt, by normal trans-
mission procedure, prior to the time fixed in the
Invitation for Bids and subsequently delayed by
the telegraph company through no fault or neglect
on the part of the bidder, will be considered if
received prior to the award of the contract. The
burden of proof of such abnormal delay will be
upon the bidder and the decision as to whether
or not the delay was so caused will rest with the
officer awarding the contract.

(c) No responsibility will attach to dny officer
for the premature opening of, or the failure to
open, a bid not properly addressed and identified.

8. Withdrawals of Bids. Bids may be with-
drawn on written or telegraphic request received
from bidders prior to the time fixed for opening.
Negligence on the part of the bidder in preparing
the bid confers 10 right for the withdrawal of
the bid after it has L “en opened.

9. Bidders Present. At the time fixed for
the opening of bids, their contents will be made

public for the information of bidders and others -

properly interested, who may be present either in
person or by representative,

10. Bidders Interested in More than One
Bid. 1f more than one bid be offered by any one
party, by or in the name of his or their clerk,
partner, or other person, all such bids will be
rejected, A party who has quoted prices to a

U. 0. SOvIBAEINT PRIRTING CFNICE

"

~

bidder is not thereby disqualified from quoting
prices to other bidders or from submitting a bid
directly for the work.

11. Award of Contract. (a) The contract
will be awarded as soon as practicable to the
lowest responsible bidder, price and other factors
considered, provided his bid is reasonable and it
is to the interest of the Government to accept it.

(b) The Government reserves the right to
waive any informality in bids received when such

waiver is in the interest of the Government. In |
case of error in the extension of prices, the unit

price will govern, N
v .

(c) The Government further reserves the right

to accept or reject any or all items of any bid,
unless the bidder qualifies such bid by specific
limitation; also to make an award to the bidder
whose aggregate bid on any combination of bid

items is low,
IN

12. Rejection of  Bids. ‘The Government
reserves the right to reject any and all hids when
such rejection is in the interest of the Govern-
ment; to reject the bid of a bidder who has previ-
ously failed to perform properly or complete on
time contracts of & similar nature; and to reject
the bid of a bidder who is not, in the opinion of
the Contracting Officer, in a position to perform
the contract. ‘ ; ‘

. B - N - , -

13. Contract and Bonds. The bidder to
whom award is made sball, within the time estab-
lished in the bid and when required, enter into a
written contract with
furnish performance and payment bonds on
Government Standard Forms., The bonds shall
be in the amounts indicated in the specifications
or the Invitation for Bids.

18 ~8820-1

the Government and




N STANDARD FOR\: 20 KEFERERCE
REVISED MARCH 195}
GENERAL SERVICES ADMINISTRATION
GENLRAL REGULATION NO. 13

INVITATION FOR BIDS

(CONSTRUCTION CONTRACT) eve Novewoer 15, 1955
HAME AND LOCATICN OF PROJECT DEPARTMENT OR AGENCY . )
. Drilling of a Weter Well at U. S. Department of the Interior
X Wind Cave National Park, National Park Service

. South Dakota Wini Cave National Park

BY (Iauing otfice)

Earl M. Semiﬁgsen,':uperintendent
\ Wind Cave National Park )
{ . Hot Springs, South Dakota T

i

' Sealed bids in duplicate for furnishing all labor, equipment, and materiais and performing all
\‘\ ' work for the project described herein will be received until 2:00 p.m., M.5.T., November 28,
W i ) | 1955
1) 1
L

in the Office of the Superintendent, Wind Cave National Park

Ty e g
and then publicly cpened. ' . : |
Information regarding bidding material, bid guarantee, and bonds

A guarantee of 10% of the amount will be required with each bid (see para-
¢ graph 4 of the Instructions to Bidders).
P: rformance Bond of 50% of the contract price will be required.
e ment Bond of 50% of the contract price will be required.
Liyuidated damages will be assersed as per Article 2, Section IIX of the
Specificetions. - R
Article on patents will be made a part of the contract. (See Article 13
of General Provisions of Construction Contract, U. S. Standard Foxrm 23A).

e er et e i o b P b

Description of work

. Furnishing all plant, labor, equipment, appliances, and materials, and
N performing all operations in connection with the Drilling of a Water Well
Ee at Wind Cave Natiopal Park, South Dekota.

Information regarding liquidated damafges (if any), payments, ofc., is attached or made a part o!- tho speci-
fications. Bids shall be submitted on the forms furnished or copies thereof.

U. 8. soNIanNmEN? PRINTING OFFICK 1625474 -2
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STANDARD FORM 21 FLFFRERCE
REVISED MARCH 1353 .2 .
GIXERAL SERVICES ADMINISTRATION

GENERAL REGULATION NO. 13 B | D # F 0 R M .
(CONSTRUCTION CONTRACT)

Read the Instructions to Biddors (Standayrl Form 22} DATE OF INvITATION

This form to be submitted in November 15, 1955
HAME AND LOCATICN OF PROJECT

Drilling of a Water Well at Wind Cave National Park, South Dakota

L

TO: Zarl M. Semingsen, Superintendent (Date)
Wind Cave National Park
Hot Springs,; South Dakota

In compliance with your invitation for bids cf the above date, the undersigned hereby proposes
to furnish all labor, equipment, and materials and perform all work fo‘arilling of a

water well

8t wind Cave National Park, South Dakota

in strict accordance with the specifications, schedules, drawings, and conditions for the consideration
of the following amount{s) .

SEE ATTACHED CONTRACT BID SCHFDULE

s s c ' v e -
R SR PATARIE R E

and agrees that, upon written acceptance of this bid, mailed, or otherwise furmshcd 'wnthm- )
calendar days GO calendar days unless a shorter period be inserted bymthe bidder) after the
date of opening of bids, he will withims .. - calendar days (unless a longer - period ‘is dllowed)
after receipt of the prescribzd forms, cxecute Standard Form 23, Construction Contract, and give
performance bond and payment bond on Government standard forms, if these ferms are required, with
pood znd sufficient surcty or suretics.

I-6h110 | (Continue on other aide)

Jveona,

AT R
h

e
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The undersigned agrees that if awarded the contract, he will commence the work within
15 daysafter the date of receipt of notice to proceed, and that he will complete the work
within 80  calendar days after the date of receipt of notice to proceed.

The undéx:signed aékndw:-zdgés receipt of the following addenda to the drawings and/or specifica-
ti:ns (Give number and date of each):

R ¢

1i o DR
The undersigned represents (Check appropriate .boxag): (1) that thetdggregate nimber of employees
of the bidder and its affiliates is ] 500 or more, [] less thans500; 2 (v thé}:(', ke [] has
[J has not, employed or retained any company or person (other than affutl-time bona fide employee
working solely for the bidder) to solicit or secure this contract; end (b) that he [ has, [ has
not, paid or agreed to pay to any company or person (other than a full-time bona fide employee
working solely for the bidder) any fee, commission, percentage or brnkerage fee, contingent upon
oi reaulting from the award of this contract, and agrees to furnish information relating thereto as
requested by the contracting officer. - (Nole: For interpretation of the representation, includ-
ing the term ‘‘bona fide employee,’”’” see General Services Administration Regulations, Title
44, secs. 150.7 and 150.5 (d) Fed. Reg., Dec. 31, 1952, Vol. 17, No. 253.) '

Enclosed is bid guarantee, consisting of

.

in the amount of P B

NAME OF FIRM OR INDIVIDUAL (Type or print) FI'LL NAME OF ALL PARTNERS (Typs or print)

BUSINESS ACDRESS (7Type or print)

8Y (Signature inink. Type or print name under signature)

TRE (Type or print)

STATE CF INCORFORATION (I re of prinf]

BIRECTIONS FOR SUBMITTING BIDS

Envelopes containing bids, guarantee, ctc., inust be sealed, inarkcd, and addressed as follows:

Bid for Drilling of a Water Well
\ Superintendent
\ Wind Cave National Park

Hot Springs, Scuth Dakota

(To be opened 2:00 pun., M.5.T., November 28, 1955)

CAUTION: Do not include in the envelope any bids for other work.
Bids should not be qualified by exceptions to the bidding conditions.

V. 6, 4OYLARYINT FRINTING CFFICR 16—chdel-)
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CONTRACT BID SCHEDULE

Drilling of a Water Well, Wind Cave National Park

(BIDDER PLEASE NOTE: Before preparihg the Proposal, read carefully,
"Invitation for Bids" and "Instructions to Bidders",)

The bidder shall insert a bid price in this Schedule opposite each item

for which a quantity appears, A bid price is not to be entered for any
element except those shown below, /

ITeM ESTIMATED ITEM WITH UNIT BID PRICE UNIT FRICE AMOUNT

NO,  QUANTITY (WRITTEN IN WOKDS) (I¥ FIGURES) BID
1. 100 Iin.Ft., 10-inch bore,; surface to
100 feet at
per lin.ft.
2. 100 Lin.Ft., 10-inch bore,l00 feet to
200 feet at
per lin.ft.
3. 100 Lin.Ft,, 10-inch bore, 200 feet to
300 feet at SR
. __per lin.ft.
b, 100  Lin.Ft., 10-inch bore, 300 feet %io
40O feet at o :
per lin.ft.
5. 100  Lin.Ft., 10-inch bore, 400 feet to
500 feet at ‘ -
per lin.ft.
6. 100 Lin.,Ft., of 10-inch bore, 500 feet

to 600 feet at

per 1in.ft.

7. 100 Lin.Pt., 10-inch bore, 600 feet to
700 feet at

per lin.ft.

8. 100 Lin.Ft., 10-inch bore, 700 feet to
800 feet at

per 1in.ft.

9. 100 Lin.Ft,, 8-inch casing installed,
surface to 100 feet at
per lin.ft,




ITEM ESTIMATED ITEM WITH UNIT BID PRICE UNIT FRICE AMOUNT
NO., QUANTITY . (WRITTEN IN WORDS) (IN FIGURES) BID

10. 100  ILinFt., B-inch casing installed,
100 feet to 200 fest at

rer lin.ft.

11, 100  Lin.Ft.,8-inch casing installed,200 ft.
to 300 feet at "
' per 1lin.ft.

12. 100 Iin.Ft,,B-inch casing installed, 300
feet to LOO feet at
per lin.Tt. -
13. 1c0 Lin.Ft.,8-inch casing installed, 400
‘ feet to 500 feet at
per 1in.ft.

feet to 600 feet at
) per lin.ft.

15. 100 Lin.Ft.,8-inch casing installed,600
feet to TCO feet at

~per lin.ft.

: 0 .
16. 100  Lin.Ft.,8-inch casing installed,700
feet to 800 feet at

per lin.ft.

17. 1l Zach, Developing Well at
each.
18. 50 yours, pumping test at _ __
“per hour.
19, 800  Lin.Ft., Filling of abandoned 10-inch
bore at

~per lin.ft,

TOTAL COST, MAIN BID, Items 1 through 19 $

The quantities shown above will be uéed for the purpoces of
canvassing the bids api avarding the work, Hewever, payment to the
Contractor will be made on the basis of actusl quantities of work requixr«d

2



by the Contracting Officer and performed by the Contractor.
It ig to the interest of the Covernment that award be mede to one

bidder. Therefore, award will not be made on the batls of the low bid on
individual items, but on the basis of the low bid for the complete work.

ALTERNATE BID "A"

TN ESTIMATED TTEM WiTR UNIT BID PRICE UNIT PRICE AVOUNT
NO.  QUANTITY (WRITTEN IN WORDS) (IN FIGURES) BID
1. 100 Iin.Ft,, 12-inzh bore, surfece to
100 feet at
per lin.ft.
2. 100 Lin.Ft., 12-inch bore, 100 feet to
200 feet at
_ per lin.ft.
3. 100 Iin.Ft., la-iﬁch boié: 200 feet to
300 feet st ‘
X ~ per lin.ft.
L, 100 Lin.Ft., 12-inch bore, 300 feet to
LOO feet at
~per lin.ft.
5. 100 Iin.Ft., 12-inch bore, 400 feet to
500 feet at ‘
per l1lin.ft.
6. 100  Lin.Ft., 12-inch bore, 500 feet to
600 feet at B
per lin.fTt.
7. 100  Lin.Ft., 12-inch bore, 600 feet to
TC0 feet at
per lin.ft.
8. 100 Lin.Ft., 12-inch bore, T00 feet to
€00 feet at

per lin.ft.

9. 100 Lin.Ft.,, 10-inch casing instelled,
surface to 100 feet at
_per 1in.ft.

-
1



ITEM WITH UNLIT BID PRICE UNIT FRICE

ITEM , ESTIMATED AMOUNT
NO.  QUANTITY (WRITTEN IN WORDS) (1IN FIGURES) BID
104 100  Lin.Ft., 10-inch casing installed,
100 feet to 200 feet at
per lin.ft.
11, 100  Lin.Ft., 10-inch cesing installed,
2C0 feet to 300 feet at
per lin.ft. .
12. 100  Lin.Ft., 10-inch casing installed,
300 feet to LOO feet at
per lin.ft. B
13. 100  Lin.Ft.,10-inch cesing installed,lLCO
feet to 500 feet at -
Per lin.ft.
1k, 100 Lin.Ft.,10-inch casing installed,500
‘ feet to 600 feet at
‘ N 3 per lin.ft. - .
15. 100 tin.Ft.,10-inch casing ihstalled,Goo
feet to TCO feet at
: rer lin.ft.
16. 100 Lin.Ft.,10-inch casing ihstalled,?OO
feet to 8C0 feet at
per lin.ft.
17. 1 Each Developing Well at
N each.,
18. 50  Hours, purping test at _
per hour.
19. 800 Lin.Ft., Filling of sbandoned 12-inch

TOTAL COST, ALTERNATE BID "A", Items 1 through 19

bore at

per 1lin.ft.

¢




L The quentities shown above will be used for the purposes or
canvassing the bids and awarding the work. However, payment to the
Contractor will be made on the basis of actual quantities of work
required by the Contracting Officer and performed by the Contractor,

It is to the interest of the Covermment thnt award be made to

one bidder. Therefore, award will not be made on the basis of the low bid
on individual items, but on the basis of the low bid for the complete work.

ADDITIONAL Id'ms

-+ . Each Additiona.l Item almwn below will be re;_uired only 1f direcm(
by the Contracting Officer and provided there are sufficient funds available
for payment., The quantitiee shown below will be used for canvaesing the
bids and will apply to either the lain Bid or Alternate Bid "A". Payment
to the Contractor will be made on the Lasis of artual quantities of work
required by the Contracting OZficer and performed by the Contractor.

- ITeM ESTIMATED ITEM WITH UNIT BID PRICE UNIT FRICE AMOUNT
/N0y  QUANTITY (WRITTEN IN WORDS) (IN FIGURES) BID
20. 800 Lin.Ft., Combingtion Gamma-Ray-Neutron
log of well from surface to 800 feet,
at
per lump sum. ¢
21. 800  Lin. Ft., Section Gage (Hole Caliper)

Survey from sucr’ace to- 800 feet at

per Jump sum

22. 800 Lin.Ft., Temperature Survey from surface
to 8CO feet at

par lump sum

TCTAL OF ADDITIONAL ITEMS,Items 20 througn 22 $

\1
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STANDARD FORM 21 REFERENCE
REVISLD MARCH 1)
GENERAL SERVICES ADMIMISTRATION

GEKERAL REGULA 1105 KO. 13 B | ] ?F 0 R M .
(CONSTRUCTION CONTRACT)

Road the Instructions to Bidders (Standard Form £2) DATE OF INVITATIEN

This form to be submitted in November 15, 1955 ~

NAME AND LOCATION CF PROJECT

Drilling of a Water Well at Wind Cave.!lat.ional Park, Soﬁth Dakota

v

. i
T0: Earl M, Semingsen, Superintendent \ {Date)
Wind Cave haetional Park
Hot Springs, South Dakota

Inbcompliance with your invitation for bids of the above date, the undersigned hereby proposes
<o furnish all laber, equipment, and materials and peri.om all work f°‘ilrilling

) of a
wvater well °

at yind Cave National Park, South Dakota

in strict accordance with the specifications, schedules, drawings, and conditions for the consideration
of the following amount(s)

SEE ATTACHED CONTRACT BID SCHEDULE

Ve, i i

[ CELTeR L RER I

N iR BOPI BN TR

and agices that, upon written acceptance of this bid, mailed, or, otherwise: furnished; within Reetli
calendar days 30 calendar days unless a shorter period be inserted by the bidder) after the
date of opening of bids, he will withimg - calendar days (unless a longer period is allowed)
after receipt of the prescribed forms, execute Standard Form 23, Construction Contract, and give
purformance bond and payment bond on Government standard forms, if these forms are required, with
good and sufficient surety or surcties.

16 -G 1aR ) (Continun on other side)

RS 4



b e . '

" The undersigned agrees that if awarded the contract, he will commence the work within
15 daysafter the date of receipt of notice to proceed, and that he will complete the work
within 90  calendar days after the date of receipt of notice to proceed.

The uﬁdé;‘signed éckno“'lcdges receipt of thé following addenda to the drawings undfor specifica-
tions (Give number and date of each): .

v L
Y

The undersigned represenis (Check appropriate boxes): (1) that the aggrezate number of employees..
of the bidder and its affiliates is '] 500 or more, [] less than 500; (2) (a) that he [] has’
[ has not, employed or retained any company or person (other than a full-time bona fide employee
working solely for the bidder) ‘o solicit or secure this contract; and (b) that he [ has, [ has
not, paid or agreed to pay to any muiapany or person (other than a full-time bona fide employee
working solely for the bidder) any fee, commission, {)'crcénta'ge' or ‘brokecage fee, contingent upon
or resulting from the award of this contract, and agrees to furnish information relat_iﬁg thereto as
requested by the contracting officer. (Note: For interpretation of the-zep,re(sm{gt{qn,'i’n_plud—
ing the term ““bona fide employee,’” see General Services Adrmi. istration Regulations, Title
44, secs. 150.7 and 150.5 (d) Fed. Reg., Dec. 31, 1952, Vol. 17, No. 2£3))

Enclosed is bid .gua.réntec,' consisting of

in the amount of Gaers - : o e .

MAME OF FiRM OR INDIVIDUAL ( Type or print) FULL NAME OF ALL PARTNERS ( Type or print)

B S

BUSINESS ADDRESS (Type or print)

EY (Sifnature inink. Zype or print name undes siguatire)

TITLE {Type ot print)

STATE OF INCORFCRATION (Type o+ peint)

DIRECTIONS FOR SUBMITTING BIDS

Envelopes containing bids, guarantee, etc., must be sealed, marked, and addressed as follows:

Bid for Drilling of a Water Well
Superintendent,

Wind Cave National Park

Hot Springs, South Dakota

(To be opened 2:00 p.m., M.5,T., November 28, 1955)

CAUTION: Do not include in the envelope any bids for other work.
Bids should not he qualified by exceptions to the bidding conditions.

UL 8. CSYIRNDENT PRIREING CPHICE 16— 684421




CONTRACT BID SCHEDULE

Drilling of a Water Well, Wind Cave Rational Park

(BIDDER PLEASE NOTE: Before preparing the Proposal, read carefully,
"Invitation for Bids" and "Instructions to Bldders",)

The bidder shall insert a bid price‘in this Schedule opposite each item
for which & quantity appears. A bid price is not to be entered for any
element except those shown below.

ITEM ESTIMATED ITEM WITH UNIT BID FRICE UNIT PRICE AMOUNT
NO., QUANTITY (WRITTEN IN WORDS) (IN FIGURES) BID
1. 1w Lin,Ft., 10-inch bore, surface to
100 feet at
per lin.ft. —
2. 100 Lin.Ft., 10-inch bore,100 feet to
200 feet at
per lin.ft.
3. 109 Iin.Ft,, 10-inch bore, 200 feet to
300 feet at '
per lin.ft.
, 100 Lin.Ft., 10-inch bore, 300 feet to
LoO feet at
per lin.ft.
5. 100 Lin.Ft., 10-inch btore, 400 feet to
500 feet at
per lin.ft.
6. 100  Lin.Ft., of 1O-inch bore, 500 feet
to 600 feet at
per lin.ft.
7. 100 Lin,Ft., 10-inch bore, 600 feet to
T00 feet at
per lin.ft.
8. 100 Lin.,Ft., 10-inch tore, T00 feet to
800 feet at
- per lin.ft.
9. 100 ' Lin.Ft., 8-inch casing installed,

surface to 100 feet at )
~ per lin.ft.




ITEM ESTIMATED ITEM WITH UNIT BID PRICE UNIT FRICE I MOUNT
NO.  QUANTITY (WRITTEN IN WORDS) {IN FIGURES) BID

10. 100  lin.Ft., 8-inch casing installed,
100 feet to 200 feet at -

per lin.ft.

11. 100  Iin.Ft.,8-inch casing installed,200 ft.
to 300 feet at

per lin.ft.

12. 100 Lin.Ft.,8-inch casing installed, 300
feet to LOJ feet at

per lin.ft.

13. 100  Lin.Ft.,B-inch casing installed, 400
feet to 5C0 feet at

per lin.ft.

1h. /y 100 Lin.Ft,, 8-inch casing installed,500
' feet to 600 feet at

per lin.ft.

1c, 100 Lin.Ft,,B-inch casing installed,600
feet to 700 feet at
per lin.ft.
16. 100  Lin.Ft.,8-inch casing installed,700
feet to 800 feet at
per lin.ft,
17. 1l Each, Developing Well at
_each.
18. 50 Hou:s, pumping test at
yer hour,
19. 800  Lin.Ft., Filling of abandoned 10-inch
bore at

per 1in.ft.

TOTAL COST, MAIN BID, Items 1 through 19 $

The quantities shown above will be used for the purposes of
canvassing the bids end awarcimyg the work, However, payment to the
Contructor will be made cn the basis of actual quantities of work required

2



by the Contracting Officer and performed bf the Contractor,

It 18 to the interest of the Government that award be made to one
bidder. Therefore, award will not be made on the basis of the low bid on
individual items, but on the basis of the low bid for the complete work,

ALTERNATE BID "A"

TTEM BSTIMATED . ITEM WITH UNIT BiD PRICE —  UNMT BRICE — & MOUNT
NO.  QUANTITY (WRITTEN IN WORDS) (1IN FIGURES) BID
1. 100 Iin.Ft., 12-inch bore, surface to
100 feet at,
per Jin.ft.
2, 100  Iin.Ft., 12-inch bore, 100 feet to
200 feet at
per lin.ft.
3. 100  Lin.Ft., 12-inch bore, 200 feet to
300 feet at i
per lin.ft.
k. 100 ILin.Ft., 12-irch bore, 300 feet to
400 feet at

per lin.ft.

5. 100 Lin.Ft., 12-iach bore, 400 feet to
500 feet at ’

per lin.ft.

6. 100 Lin.Ft., 12-inck bores, 500 feet to
600 feet at
per lin.ft.
7. 100 Lin.Ft., 12-inch bore, 600 feet to
700 feet at
— per lin.ft.
8. 100 Lin.Ft., 12-inch bore, 700 feet to
800 feet at
per lin.ft. .
9. 100 Lin.Ft., 10-inch casing installed,

surface to 100 feet at .
per lin.ft.




ITEM ESTIMATED _ ITEM WITH UNIT BID PRICE UNIT PRICE AMOUNT
NO.  QUANTITY (WRITTEN IN WORDS) (IN FIGURES) BID

10. 100 Lin.Ft., 10-inch casing installéd,
100 feet to 200 fe=t at _
per lin.ft.

1. 100 Iin.Ft,, 10-inch casing installed,
: 200 feet to 300 feet at

— ———— -

per lin.ft.
‘J“

12. 100  Lin.Ft., 10-inch casing installed,
300 feet to 400 feet at
~ per 1lin. ft.‘
i
13. 100 Lin.Ft.,10- 1nch rasing installed m
feet to 500 feet at :
Per lin. ft.
L' 100 Lin.Ft.,lO -inch casing installed,;OO

feet to 600 feet at

per Jin.ft.

15. 100  Lin.Ft.,10-inch casing installed,600
feet to TCO feet at
per lin.ft,
16. . 100 Lin.Ft.,10-inch ru2zing installed,T700

feet to BCO feet at

per lin.ft.

17. 1l Each Developing Well at _
each.
18. 50 Hours, pumping test at _
‘ per hour.
19. 800 Lin.Ft., Filling of abandoned 12-inch
bore at

~_per lin.ft.

TOTAL COST, ALTERNATE BID "A", Items 1 through 19 $




The quantitiee shown above will be used for the purposes of
canvageing the bids and awarding the work. However, payment to the
Contractor will be made on the basis of actual quantities of work
required by the Contracting Officer and performed by the Contractor,

It is to the interest of the Government that award be made to

one bidder, Therefore, award will not be made on the basis of the low bid
on individusl items, but on the busis of the low bid for the complete work.

ADDITIONAL ITEMS

it
T ot - BT gt
e Voo o it ]

- Each Additional Item shown beiow will be required only if directicd
by the Contracting Officer and provided thare are sufficient funds available
for payment. The quantities shown below will be used for canvassing the
bids and will apply to either the Main Bid or Alternate Bid "A". Payment
to the Contractor will be made on the basis of actual quantities of work
required by the Contracting OZflicer apd performed by the Contraclor.

ITEM ESTIMATED ITEM WITH UNIT BID PRICE UNIT FRICE AMOUNT

NO.  QUANTITY (WVRITTEN IN WORDS) (IN FIGURES) BID
20. 800  Iin.Ft., Combination Gamma-Ray-Neutron
log of well from surface to 800 feet,
et
per lump sum. $

21, 800  Lin.Ft., Section Gage (Hole Caliper)
Survey frem swPace to' 8OO feet at

per lump sum

22, 8oo0 Lin.Ft., Temperature Survey from surface
to 800 feet at

per lump sum

TOTAL OF ADDITIONAL ITEMS,Items 20 through 22 $
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UNITED STATES
DEPARTMENT OF THE INTERIOR
NATIONAL PARK SERVICE .
_WESTERN OFFICE . .
DIVISION OF DESIGN AND CONSTRUCTION
' SAN FRANCISCO 9, CALIFORNIA

', Aﬁendmentvto

.. Standard Torm 32 apd Standard Form 23A
The foilowing'élauoé‘sﬁpéfaedes Article 18 of Standard Fornm 32,
General Provisions (Supply Contract), end Article 19 of Standerd Form 23A
(Construction Contract ): L L - :

~3, -

" NONDISCRIMINATION IN EMPLOYMENT C
et T e oy P e L .
-2« "In connection with the rerformance of worit under this
contract, the contractor agrees not to diseriminete ageinst
any employee or aspplicant for empruyment because of race, i
religion, colo:, or national origin, . The aforesaid provision
shall include, but not be limited to, the following: . Employ-
ment, upgrading, demotion, or transfer; recruitment or recruit-
ment advertising; lsyoff or termination; rates of pay or other
forms of compensation; and selection for training, including
apprenticeship, The contractor agrees to post hereaifter in
conspicuous places, available for employees and applicants for
employm=nt, notices to be provided bty the contracting officer
setting Tforth the provisions of the nordiscrimination clause.

"The contrector furthew agrees to insert the foregoing
provision in a1l subcantracts herzunder, except subcontracts
for standard commercial supplies or row materials."

A new provision is added and made part of each of the above-
mentioned forms as follows:

"UNITED STATES~1iAG VESSEL PROVISION: The Contractor
agrees to ship on privately owned Wniced States-flag commer-
cial vessels at least 50 per centum of the gross tonnage of
any <gtipment, materiols, or commadities (computed separately
for dry bulk cerriers, dry cargo liners, and tankers) which
may be transported on ocean vesgels., - Pursuant to section
90i(b) of the Merchent Marine Act, 1936, as amended (46 U,S.C.
sec, 1241(b)), the Secretary or his duly authorized repre-
sentative noy permit shipment in a manner other than that
required by this provisiom upon the basis of evidence fur-
nished by the Contractor that United States-flag cormercial
vessels are not available at taiy and reasonable rates for
United States-flag commercial vessels. The Contractor wiil

be required to certify compliance with +his requirement prior
to finel payment,"



The following cleuse supersedes Clause 6 of Standard Form 23A

(General Provisions, Construction Contracts) and Clause 12 of Standard
Form 32 (General Provisions, Supply Contract):

"Disputes - Except as otherwise provided in this contract,
any dispute concerning a question of fact arising under this
contract which is not disposed of by agreement shall be decided
by the Contracting Officer, who shall furnish to the Contractor
& written copy of his decision. * Such decision shall be final
and conclusive unless within 30 days from the date of receipt
thereof, the Contractor appeals therefrom by mailing or other-
wise furnishing to the Contracting Officer a written appeal

‘. addressed to the Secretary. - The decision of the Secretary or

his duly authorized representetives upon such appeal shall be
final and conclusive unless the decision is frauwdulent or -~ -
capricious or arbitrary or so grossly erroneous as necessarily -
to imply bad faith, or is not supported by substantial evidence.
In connection with any appeal prcczeding under the fDisputes!
clause, the Contractor shall be affcrded an opportunity to be

. heard and to offer evidence in support of its appeal., Fending

final decision of a dispute hereunder, the Contractor shall
proceed djligently with the performence of the contract and in
accordance with the Contracting Officer's decision."

Pape 2



SECTION I
GENERAL PROVISIONS

Supplementing U, S, Standard Form No, 23A

1. BIDS AND BID BONDS. All bids and bid bonds shall bte subnitted
in duplicate and all applicable blank spaces provided therefor on the

reepecﬁige forms shall be completed, (See Standard Form 21 and Standard
Form 24, '

The amount of the bid bond shall be 10% of the total amount of the
bid. The right is reserved to consider as informal any bid on which
any alteration of or departure from the Form of Bid has been made, Uz-
less othervise specifically provided for in these specifications, 1t is
expected that all of the work covered by these specifications will bve
let a8 a whole to one bidder.

The Bid form has an entry for all items on which estimates will be
glven or payments made, and no allowance of any kind will be made unless
specifically provided for in these specifications, in the contract or
in written orders for extra work,

P AY AR - r

2, CONTRACT AND BONDS, The bidder to whou avard is made will ba
required to execute written contract with the United States, with good
and approved performance bond, and payment bond, each in an amount not
less than 50% of the amount of tha contract, within 15 days after being
notified of the acceptance of his bid,

The contract, performance bond and payuent bond, which the bidder
and sureties promise to extecute shall be the standavd Government Form
of Contract for Construction, the Standard Govarument Form of Performance
Bond, aud the Standard Government Foim of Payment Bond.

3. DEFINITION OF TERMS. Whenever the term "Contracting Officer"
1s used in these specificaticns, it is understood to refer to the Park
Superintendent under whose supervision the work will be done, He will
be represented on the work by as many assistants as may be necessary.
Whenever the term "Contractor" 1s used, it is understood to refer to
the second party of the contract, Subcontractors, as such, will not be
recognized,

Whenever "as directed", "required", “as permitted"”, "approval",
"acceptance", or other words of similar import are used, it shall be
understood that the direction, requirements, permicsion, approval or
acceptance of the Contracting Officer is intended unless stuted
otherwise,

4. BIDDFRS TO VISIT SITE, All bidders are expected to visit the
site of the work and to inform themsclves as to all existing conditions,




Failure to do so will in no way rolisve the successful bidder from the
necesgity of furnishing all equipment znd materials and performing all
vork required for the completion of the contract in confurmity with
the speeifications. .

flo allovance will be made for the failure of the bidder correctly
to estimate the difficulties attending the execution of the work,

. 5, HLPUTATION OF BIDDIRS, The yepntation of bidders as being skiil-
. ful and successful in carrying out the work of the type and magnitude
required by thesc specifications, and the adequacy of their resources and
facilities for accomplishing the work satisfactorily and within the speci-
fied tim2, will be considered in making the award,

The Contracting Officer shall have the right to submit guestion-
nalres to the bidder concerning the latter's financial resources, experi-
ence and equipment, and to reject the bid if the bidder faile to reply to
the questionnaires, or if the replies thereto are unsctisfactory. The
information contained in the replies of tha questionnaires will be
considered confidential,

6, SUBCOWIRACTOHXS, Upon reyuest znd pravious to the award, biddesrs
shall submit lists of all subcontractors to whom they pwopose to subletb
the various parts of the work, The Contracting Oificer shall have the
right to take such steps as he deems necessary to determine the ability
of the subcontractors to handle their respective portions of the vork
successfully, [Furthermore, bidders shall furnish to ths Contracting
Officer such informantion as may be reguired concerning the reputation and
experience of the subcontractors ahd shall otherwise assist the Contract-
ing Officer in ascertaining the fitness of the subeontractors for their
respective parts of tns rorl,

The Contracting Of{icer shall have th< right to roject any bid if
any of the subcontractors namad on the list furnished are fcound to be
inexperienced or if' their reputation for doine ornly first class work is
not demonstroted to the satisfaction of the Contracting Cfricer, Hovever,
bidders may, with the prifor permission ot the Contracting Cfficer, rovise
the list by selecting other subcontractors until it becores satisfactery
to the Contracting Ofticer,

Subsequent to the award, the Contractor shall, if Le lLas not pre-
viously done so, submit for appreval a coamplete list of subcontractors who
will be engaged by him in the cxecution of tha work, After the list of
suhcontractors has been approved, no chanses shall be madz in it withont
the permission and approvel of the Coatracting Officer, 7¥The Contracting
Officer will, however, permit tho Contractor to talte the work out of the
hands of any or all of the subcoatractors and complete it himself, if
for any reason it becores necessary or desirable foir him to do so,



7. SUPERVISION AlD ILSPECTICH, All work done under this conbract will
be under the immediate supervision of duly qualificd representatives
appointed by the Contrasting Cfticer, whnse salaries will be paid by the
United States,

The Yontractor shall remove, reconstruct, replace and make goodl as
directed, all defective materials and woeranship without additional charge
and regardless of any previous approval or acceptance of such defostive
materials and workmanship,

In &1l questions relating to the interpretation of any part of thesa
specifications, the decision of the Contracting Cfficer shall be final,

Whyn *he completed work is rsady for final inspectic-, the Contractor
shall notify the Contracting Cfficer in writing, and all defects and
cmissions the Contracting Officer may find during such final inspection
shall be made good prior to final acceptance,

8. SPIRIT AND INTENT O} SPECIFICATIONS, Tt is the spirit and iatend
of these especirfications, and of the drawings forming part of them, lio
provide that the work and all pezrts thereof shall be fully completed and
suitable in avery way for the purposes for vhich they are designed, The
Contraetor shail supply all materials and do all vork which is desc:*ibed
or vhich may be reasonably implied as being incidental to the work of this
contract,

9, MINOR MODIFICATICHS, 'he Contractor shall make such minur chenges
in the execution of the work to be done under these specirications as,in
the judggmaent of the Contracting Officer, miy be necessary or expediant to
carry out the intent of the contract, UNo nerease over the contract pilec
uill ba paid to the Contractor on account of such minor modifications,
provided that at the time the change 1s to be made the work involved ha
not already been executed, liork vhich materially increases the cost
to the Contractor will not be orderad under the provisicns of this
paragraph,

10, ERRORS AND OMISSIONS, The Yontracter will not be allowed to
take advantage of any ervors or omiszions in these specifications or in
the accompanying contract drawings as full instructions will always be
given if such errors or omissions are discovered,

Tre Contractor shall, immedialely upon his discovery of any statement
or detail vhich is discrepant or which otharvise appoaras to be in error,
bring the same to the attenticn of the Contracting Officer for decision
or correction,

11, EXTRA WOHK, The Yontractor shall perform all extra work not
covered by these specifications vhich, in the judgment of the Contracting
Cfficer, may be necessary or LtLediunt to carry out the intent of the
cont\act or incidental in any wey to the work of the contract, and which
is ordered in writing by the Contracting Officer within his authority.



'tha cost of the respectiva iters of extra vork carried out under the
provision of this paragraph uvill be paid for by one or the other of the
following methods at the election of the Contracting Gfficor,

(a) On the basis of a stated lump sum price, ordher
consideration fixed and agraed upon by negotiation
bet'reen the Contracting Orficer and the Centractor
in advanes, ov

(b) Cn the basis of actual cost of the extra work to the
Uontractor (including the hire or rental of such
plant as may be used e.clusively for such extra work
and including overhead), pius fifteen per cent (15%)
of that cost to cover protit and all indirect charges
apainst such extra work except those specifically
inentioned herein to be included,

In either case an appropriat. extension of the working time, if such
Le necessary, will also be fixed and asgreed upon, and stated in the urit-
ten order in which the extra work is requested or otherwise esteblished,

12, CUNERSHIP, A1l parts end materials paid for shall become thereby
the sole property of the United States, but this provision shall not be
interpreted as relieving the Contractor frcm the sole respongibility for
tho proper care and protection of eaid parts and materials prior to the
complation of the work and its final acceptance by the United States, or
from any other of the provisions of this mntract; nor chall this pro-
vision be interpraeted as proventing the Contracting Officer from requiring
the VYontractor to store and handlie the parts and naterials so as to
preserve them from danger,

If any of the materials or parts of the work be lost, dameged, or
destroyed by any cause or mcans whatscever, the Contractor shall satis-
factorily repair or replace the sane ot his oun cost and shall be respon-
sible for delays or incidental uxpenses that may vesult therefrom,

13, RSFU'SIBILITY FOR ENFLOYE'S alD VLANT, The Contractor shall
be responsible for tho safely of his employees, plent, and material, and
for any injwry or damsge to or by them from any source or cause, He shall
gave and hold the Unitel States free from all claims for dumapes to any
and all persons and (or) properiy arising from the ezccution of the work
covered by these spceeifications,

The Gontractor shall make good at his own espence all damage to any
property of the United States, arising from hic operatisns unter thrse
specifications, or from ths fault or neplect of any of his enployees,

l



1k, COVIRACTOR T0 BE PRESENT, The Contractor shall be at all times
2ither personally present at the construction site or be represented by a
responsible agent, to be designated in writing by the Contractor, who
shol)l be clothed with full authority to ect for him in all cases and to
carry out any instructions relative to the work which may be given by
the Contracting Officer, either personally or through an authorized
representative,

15. LEGAL RESTRICTIONS AND PERMITS, The Contractor shsll procure
at his own expensec all necessary licenges and permits, and shall give
due and adequate notice of all work which he proposes to start to those
in control of properties which may be affected by his operations, The
Contractor shall conform to all appliceble laws, regulations and ordiw
nances with repgard to labor and methods euployed on his operations,

16, EIGHT-HOUR LAWS, CONVICT LAROR, SUNDAY, HOLIDAY AND NIGHT WORK.
Attention is invited to the Article on Labor Standards attached to end
made part of the Standard Government Form of Contracts, revised April 3,
1942, covering the application of the eight<hour laws to the werk to be
done under this contract.

The Contractor shall employ nou person undergoing sentence of inprison-
ment at hard labor,

lo work shall be dene on Sunday, on days declared by Congress as
holldays for per diem employees of the United States, nor at night unless
authorized in writing by the Contracting Officer,

17. LIMITATIOR OF OPERATIONS, The Contractor shall so conduct his
operations as not Jo interfcre with the ordiunary use of the roads and
other utilities, IHe shall provide and maiutain all temporary roadways
which may be suthorized, barriers, colored lights, denger signals, and
other devices neccessary to provide for the traffic end safety. He shall
kezp his equipment and materiels vonfined to the limits of the park road-
ways wherever possible, If departure from this rule is necessary, he
shall obtain the Contracting Officer's permission before carrying on opera-
tiono outside the park roadway,

Specinl attentivn shall be given the landscape features of the park
and especial care taken to protect the natural surroundings. The Con-
tractor shull not deface, injure, or destroy trees or shrubs, or remove
or cut them without special authority. Any vegetetion or ground surface
damaged by departure from the above rules shall be replaced or restored
88 nearly as possible to origin.l conditions by the Contractor at his
expense.,

18, CCMPENSATION INSURANCE., The Contractor shall furnish compensa-
tion insurance for employees engaged in this vork, and shall comply with
the Vorkmen's Compensation Laws of the State in which the work is Lo Ve
performed , and shell glve proof of such insurance sauticfactory to the
Contracting Officer.

s
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19, PROTESTS, If the Centractor censiders any work demanded of him
to be outslde the requirerents of tha contract, or considers any record
or ruling of the Contracting Officer or of the inspsctor to be unfair,
he shall immediately ask for uritlen instructions or decision and, within
ten (10) days after the reccipt oi same, he shell file a written protest
with the Contracting Officer, stating clearly the bacis of his cbjection,
Uinless the CGontractor files protest as thus pruvided, he uwill be cone
siderced to have accepted the recond or ruling,

20, PARK SEAVICE RULES allL WQULATIOHS, The Contractor and his
“subordinates shall at all times duriug their presence in the Park Service
: Aver conduct themselves in strict accordance with the Yark vervice rules
and regulations promulgated by ihe constituted anthority . The Secretary
of vhe Interior, Upon uritten request from the Contracting Qificev, the
Contractor shald dischargs from his employ any oftficial or miloyee who
does not obey said Park Service rules and regulatioas and such official
or amployea so discharged shall not be rehired or re-employed by the Con-
troctor for any work to be done on this contract,

21, ACCIDENT PIEVENTION, 1n the proformance of this contract, the
Contractor shall comply with all pertinent provisions of the "Federal
Requirements for Safety in Lxeavabion, Building, and Constructisn Viork",
and will furnish and will cause to be wused such additional safeguards,
safety devices and protective equipment as the Contracting Officer may
detarpine to be reasonably necessary to protect the life and health of
employees, 7The Contractor will maintain an accurate rccord of, and
will report to the Contracting Yfficer all accidents arising out of and
in the course of employment on work under this contract resulting in
death, occupationsl disease, or Injury requiring medical attention or
causing 10ss of time from work on Form 10-403 furnished by the Contracting
Officar, Hothing in this artiela shall ba construed to relieve the Con-
tractor from complisnce with applicable State and loeal safety, health
and sanitaticn lauvs,

22, VFIDERAL TAX, If any Federal sales or other Federal tax is
imposed or changed after the date set for the opening of this bid and is
made applicable to and paid by the Contracter on th2 arlicles or supplies
herein contracled for, than the priecs named in this bid will be incrzased
or dacreased accordingly.

23, PATENTS, The Contractor shall hold and save the Government, lIts
officers, arenls, servants and suployers, hasnless from liability of any
nature or kirnd, includiug costs and ewpenses, for or cn account of any
patented or unpatented invontion, article or appliance msnufactured or
used in the pevformance ¢f this centract, including their use by the
Tovernment,

2. APKFACYAL, ‘This contrac. shall be subject (1) to the written approvas

. vrana g0

of tie degfonal Director,
proviacd the amount of the contract is in excess of %25,000.00 bul less than
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$50,000.00 or (2) to the approval of the Director, Rational Park Service,
Washington, D.C., provided the amount of the contract is in excess of
$5C,000.00, and shall not be binding until so approved.

25, GUARANTY, A1l work under this contract shall be guaranteed
for one y:2ar from date of acceptance by the Governrent, except when a
different period is specifically prescribed, A1l guaranties embraced
in or required by this contract are gubject to the terms of this para-
graph unless otherwise expressly agreed in writing by the parties to
the contrrat. Wherever work is required to be guarenteed, the Contractor,
when notiried by the Contracting Officer, must inmediately (l) place in
satisfactory condition in every rarticular any of the guaranteed vork,
and (2) make good all damages to the structures and grounds or equipmant
and contents thereof if such unsatisfactory ccndition or damage develops
within the pericd stipulated by the guaranty and is due to the use of
materials or workmanship vhich are inferior, defective, or not in accord-
ance with this contract, and must make good eny work or materialsz or
the equipment and contents of said structures or grounds which are
disturbed in fulfiliing she requirements of this contract or of any
guaranty embraced in or required hereby.

26. IAYOUT OF WORK. ~ The Contracting Officer will set construction
stakes establishing lines, slopes, and grades, These stakes and merks
shall constitute the field control by and in accordance with which the
Contractor shall govern and execute the work,

The Coutractor shall furnish, free of clarge; all additional stakes,
al). templates, batter boards, and other materials and supplies necessary
for marking and maintaining points and lines established, and shall
furnish the Contracting Officer such lubor s he may reasonably require
in establishing points and lines necessary to the prosecution of the york
to satisfactory completion. The Contractor shall be held responsible for
the preservation of all stakes &nd marks, and if any of the constructicn
stekes or marks have been carelessly or willfuliy destroyed or disturbed
by the Contractor, the cost of replacing them shall te cherged against him,
ané shall be deducted froum the payment for the work,

In the case of "changed" or "changed conditions” which involve any
chonges in stakeout, the Contractor shall cooperate with tiie Contrecting
Officer and facilitate the prompt re-establishrent of the field control
for the altered or sdjusted work,

Revised 8-30-5¢
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SECTION IT
TABOR PROVISIONS

1. REYORTS OF EMPLOYEFS. The Contr actnr qhall furnish each week,

and shall cause all subcontractors to furnish in like manner, a cworn
affidavit with respect to ihe wages paid eacha employee during the preced-
ing week., The affidavit shall bte in the follewing form:

State of __
Couniy of

1, (tame of party
signing affidevit) (title),

being duly sworn, do depose and say: That I pay or supervise
the payment of the persons employed by
(Contractor or subcontraictor) on the

1gﬁilding or work); that during the pay-roll reriod commencing

on the day of _ ° » 19 -, and e¢nding on

the dey of v Sy 19 __, all persons em-
ployed on s&id project have been paid the fuil waekly wages earned,
that no rebztes have been or will be nmede eilther directly or
indirectly to or on behalf of said

(Contractor or subcontractor) from the full weekly wages earned by
any person anli tnet no deductions have been made either directly
or indirectly frcm tre full wezkly wages earned by any person,
other than permissihle deductions, as defined in the repulablone
under the "Kiekbacu" Act (48 Stat. 948) and descrited below:

(Paragraph dcscribing deductions, if any)

(Signature and Title}

Sworn co before ne this day of s 19,

Saiq affidavit shall be executed end sworn to by the officer or employee

of the Contractor or subcontroctor who supervises the peyment of its
employzes.

Said affidevit chell ba delivered, within seven days af'ter the payment

of the payroll to whicl it perteins, to the Govermment represantative in
charge at the esite of the piarticular project in respect of which 1% is fur-
nished, who shall forward t1e same promptly to the Contracting Officer. If
no Government representative is in charge at the site, such shall be mailed
within such seven-day pericd Lo tne Contracting Officer,

)
Revised 8-25-55
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AL the tim that the first afridavit with respect bto the warns paid
to employzes is required to he filed by the Contractor pursuant to the
requi rements of these specifications, there ghall also he filed, in the
manner required above, a statement under oath by the Centractor, setiing
forth the name of its officer or ernloyes tho supervises the payment cf
enployees, and thet such officer or erployew is in a positien to have
full krowledre of the fects set forth in the form of au affidavit required
above, ; A ginilar affidavit shall be filed immediately in the ovent of' a
change in the of'ticer or employee uho suvervises the payment ot =nployoes,
In thc event the Contractor is a corporation, such afrfidavit shall be
executed by iis president or vice-president, In the ev.ont the Contracter
is a pavtnership, such atiTidavil shall te e.ecuted by a resber of the
firm,

Weekly pavrolls shall be gnbinitted,

Fach Contracltor or svbecntractor shall proserve his wockly payroll
records for a period of three vears from dale of completion of the conbract,
Tha payroll records shall set out scourately and completely the nane,
occupation and hourly waze rata of each employec, hours vorked by hin
during the puyroll period, ithe full weekly waires earned by him, any deduc-
tions made from such wcekly wages, anl the actual weekly wapes paid to
him, Such payroll racords shall be made availeble at all times for inspece-
tion by the Contracting Officer or his authurized rapresentative,

2, IEPORY OF N-TLWALS, The Contracter shall, upon request of the
Contracting Ufficer, te de so, furnish to the latter copies of bills of
all materials intendsd for use either in tne permunent, strmebtare or in
&ho plant or falsework, %9he Uontrastor sh:ll also upon request of the

ontracting Officer, to do so, nake daily reports to the Contracting
Officer covering the arounts of materials reczived or enroute and the
number and classificablion of all nen enzogad upon the work for the preced-
ing day.

3, MNOU-DTSCUININATICN, ‘ha Contractor shall not diserininate
against any employee or applicant “ur employment because of race, craed,
color, or national origin, and shall require an identical provision to be
ineluded in 41l subecentracts mude in coanechion with this agresment in
accondunce with kxecutive Cider Mo, 9346, deted liay 27, 1943,

he EQUINLHT ROSUTAL, ilo individual shail be enpleyed as a Javoroer
on this contract excepl on a wage basis, but this shall not be construed
to prohibit the renval of veame, trecks or other equijment from individuals,
Yo such rental apreement, oi any choaves for foed, gasoline, supplics or
repairs on account of such apreement, shall cavse any deduction from the
vares accruing Lo any employae,

all of thae above }rovisions shall also anply uhera vork is to be
perforied by picce work, station vork, or by subtcontruct, The nirimum
vape shall be exclusive of equipm nt renlal or any eauipnent wiich the
Contractor's employen may furnich foro accomy lishing his work,
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5« CLASSIFICATION OF LABOR. Any class of laborers and mechanics not
listed in Article 6 ¢f this section for minimum wage rates, who will be
employed on this contract, shall bte classified or reclrssified conformubly
to that schedule., In the event the interested parties cannot agree on the
proper classification or reclassification of a particular class of labor-
ers and mechanics to be used, the question, accompanied by the recommenda«
tions of the Contracting Officer, shall be referred to the Secretary of
Iebor for final determination,

6. MINIMW{ WAGE RATES. (Article 20 of Construction Contract Standard
Form No. 23.) In compliance with the Act of August 30, 1935 (Lo Stat. 1011,
as amended), the Secretary of Labor has made a determination for the mini-
mum prevailing wage rates which may be paid the tollowing classes of labor
to be employed on the work, as per atiached Sheet,

The wage rates contained in this decision are straight hourly vage
rates. In some areas management and lebor organizations iu the construc-
tion industry have collectively bargained for health and welfare fund
ccntributions. Such contributions are not included in wage rates deter-
mined by the Secretary of Labor for construction projects.

Apprentices employed pursuant to this determination of wage rates
must be registered in a bone fide apprenticeship program registered with a
State apprenticeship agency recognized by the Federal Cormittee on Appren-
ticeship, U, S. Department of Labor; or if no such recognized agency exists
in a State, it shall mean a program registered with the Bureau of Appren-
ticeship, U. S. Department of labor.

While the wege rates shown ere the minimum hourly rates required by
the specifications to be paid during the 1life of the contract, it is the
responsibility of bidders to inform themselves as to the local labor coun-
ditions, such as the length of workday and workweek, overtime ccmpensation,
health and welfare contributions, labor supply, and prospective changes or
adJjustrent of wage rates. No increase in the contract price shall be
alloved or authorized on account of the payment of wage rates in excess of
those listed herein. (5 USC, 1946 ed. Szec. 22),

7. SUBSISTENCE, Deleted

10
Revised 8-25-55



6. MINIMUM WAGE BATES (Continued from Page 10)

The Secretary of Labor has made a determination as ot September 6, 1955,
Case No. P-3121, for the minimum prevailing wage rates wnich may be paild
the following classes of lahor to be amployed on the work:

Minimum Wage Rates

Per Hour

Cement mascns $ 2.35
Electricians 2,60
Iaborers 1.25

Air tool op. (Jackhammer, vibrator) 1.b5
Plumbers 2.50
Truck drivers, under 3 tons 1.25
Truck drivers; 3 to 5 tons 135
Truck drivers, over 5 tons 1.50
Air ccmpressors, portable 1.h3
Mixing plant, 1 or more mixers 2.05
Punps 1.43
Drilling machine, core or diamond 1,92

10A
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8, SLIZCTIGH OF 14BUR, Insofar as possible all unskilled labor to
be employed shall be selected from lists furniched the Contractor by the
State Lmployment Service, Labor which has been ralerrcd by an office
designated by the State Employment Service and sr-nien Yor esrloyment on
any prrvious work by the Contracter may be crpleyaed on vhis projest, The
Contractor shall have on file proper Introducticn Cards for all such labor
so employed, The Contractor nay avail hirsell of the services of an employ-
nent agency for obtainir.; 1aho» of the intawaediste ol $killed classes,

‘.



SECTION IIL

PAYMENTS, TIME, ETC.

1. COMMENCEMENT, PROSECUTION, AND COMPLETION. f“he Contractor shall
commence work under thie contract within 15 deys after the date of receipt
of notification to proceed. He shall prosecute the work with feithfulness
and energy and in & neat and orderly manner so &s to complete the entire
work under this contract within GO caslendar days after the date <! receipt
of notification to praceed.

The above intervel of 90 calendar days is hereby agreed upon as the
time necessary for the completion of the entire work.

Due to the urgency of obtaining the flow characteristics of the well
in order to design necessery pumping equipment this winter for installation
next spring under another contract, the Contractor wiil be expected to
vork overtime and weekends in order to complete the work this fall.

" 2. LIQUIBATED DAMAGES. The time of completion for the entire work
as stated in the foregoing paragraph, will be made & part of the contract
vhich will provide for liquidated demages in lieu of actual dameges in the
amount of $50.00 per colendar day for the entire deley in completing the
work beyond the time fixed and agreed upon in Article 1, Section III, for
its completion or beyond such time as may be established because of Justi-
fiable extensions of time granted pursuant to other provisions of the
contract,

3+« PAYMENTS. Upon completion of the entire work by the Contractor and
acceptance thereof by the Contracting Officer, the amcunt due the Contractor
for the entire work will be paid.

L. PAYMENT AND BID PRICES. Payment for 21l items listed in these speci-
fications, when mede at the unit price bid, shall comprise full payment
for all materials, tools, labor incidentals, superintendence and overhead
expense necessary to produce a finished job complying with these specifications.

il e



5, METHOD OF MEASUREMERNT. The methed of weasurement for the
several classes of work ars cdescrited in Section IV of these specifice-
tions.

6. PROGRAM OF CONSTRUCTION AND PLANT. Except as is ctherwise speci-
fied, the Contractor's procedure and methods of construction may, in
general, be of his own choosing, provided they follov general practice
and are calculated to secure results which will sstisfy the requirements
of these specifications end the supervision of the work.

Before beginnirg any work, the Contiractor shall outline and subtmit
in writing to the Contracting Officer for approval his program of con-
struction. He shall also sutmit written revisions of the program as
meodifications mey become necessary or as may be reguired., Such out-
lines and cevisions shall be in sufficient deteil to enable the Con-
tracting Officer to judge the adejuacy of the Contractor's operations
and to anticipate such conditions as may tend to impair or retard the
progress and completion of the work. The Contractor ghell not proceed
with the work until his program and layout have been approved in uriting
by the Contracting Officer.

The Contractor shell supply all plant, tools and ejuipment of every
kind, ample in quaniity and capacity, in good werking oivder, and suit-
able in cherecter to execute the work of his contrect in accordance
with the approved program.

7. TEMFORARY SUSPENSION OF WORK. The Contrecting Officer chall have
the authority to suspend the work, wholly or in part, for such period as
he may deem to the best Interest of the Govermment due to conditions
which are considered unfavoretle to the suitable prosecution of the work,
or for failuie on the part of tha Contractor to cerry out orders given
or to periom any provisionz of the contract. The Contractcr shall
irmediately respect the written order of the Contracting Officer to
suspend the work wholly or in part. The Contractor shzll not suspend
work without such written authority, and shall imredietely resume wors
when conditions are favorable or when methods have teen corrected, as
approved by the Coniracting Officer in writing.

8. PROTECTION AND RESTORATION., The Contractor will be reguired to
repeir at his own expense all damuge done to Govermsie.: and to private
piroperty by or tecause of his work under the contract. Upon the ccm-
pletion of each distinct portion of his contract, the Contractor shall
remove all spparatus, plent, tools, surplus material, rutbish, ete., and
shall leave the premises cli :n, neat, orderly, and otherwise in as good
condition as they were refore the beginning of the work.

Particular attention is called to the necessity of protecting trees
and shvubs in the vicinity of the vork. %here in the opinion of the
Contracting Officer, trees may te damaged by belng struck by articles,
materials, or equipment, they shall be protected by a covering of boards
or other satisfectory material wired in such manner thut the tree will
not te scmrred. Tree protection shall Le removed wiien no longer needed.
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No additionnl payment shell be claimed for providing the protection
required in the preceding two paragraphs.

The time necessary for the final restoration work is understeed to
be incluled in the time numed in Article 1, Section III, for the completion
of the entire work,

9., FINAL INSPECTION AND ACCEPTANCE OF WORK. Vhen all work provided
and contempluted by this contract hes been completed and the clean-up per-
formed, the Contracting Officer will make the final inspection. When any
errors and omissions disclosed by the £inal inspection have been corrected,
acceptance wlll be given in writing, but until such acceptance, the Con-
tractor will be responsib]e for the work covered by this contract.

10. TERMINATTON OF CONTRACTOR'S RESPONSIBILITY. This contract shall
be considered compiete when all work has been completed, the fioal inspecs
tion made, the work accepted by the Contracting Officer, end the final
estimate paid, Toe Contractor will then be released from further obligation
except on proof of error and as set forth in the performance bond.

11, STORAGE OF MATERIALS AND EQUIPMERT., No space in existingz build-
ings shall b2 used foy storage of materials, equipment or incidentals
except with the approval of the Contracting Officer, The Contractor shall
maintain ail cpacee used for storage in a safe and orderly condition.
Inflammables shall be kept in enclosed containers and fire extinguishers
of a proper size and type shall ve provided in quickly accessible
locetions.

An area will be provided where the Contractor may stere any material
and equipment or may erect any shop buildings which he may require. No
storage will be allowed elsewhere without written approval of the Contrace
ting Oificer.

12, UTILITIES, No utilitievs are availatle at the site, The Contrac-

tor will have to pfbvide all of his requirements, and the Government shall
not be held liable because of his fallure to do so.
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SECTION IV

DRILLING OF VATER WELL

'} PROPOSED %WORK., The Contractor shall furnish all labor and
materials, power snd equipment, and perform all vorK required for the
drilling, logging and testing of a water well to e located in a tract
of land ownad by the U, S, Government and known as the Wind Cave Naticrcel
Fark, Scuth Dakota. The Contractor shall be a licensed well driller as
required by the State of Scuth Dekota and shall comply with all laws pertain-
ing to water well drilling. All developing, testing, installation of
casing, and grouting shall te done in the presence of the Contracting
Officer or his represeantative..

Water is expectsd tou be developed in the upper few feet of
the Pahasapa limestone fermation at a raximum depth of 750 feet velow
the ground surface and shculd rise to within 300 fset of the surface.
This information is intended to assist the Contractor in preparing his
bid. The Government does not guarantee its accuraey, and the Contractor
shall satisfy himself regarding all locsl conditions affecting his work.
Neither the information contained herein nor that derived in any manner
from the Government, its egents or employees shall act %o relieve the
Contractor from any responsibility hereunder or from fulfilling eny and
all of the terms of the contract. ' '

The well shall be located approximately 1% to 2 miles east
of the Fark Headquarters in Wind Ccve Canyon near the east boundary of
Wind Cave Hationnl Park. The exect locaticn of the well is to be
determined by thu Contracting Officer., The Contractor shall confine hia
activities to within the boundarles of Government property.

2. CONTRACT DRAVINGS. 'fhe Contractor shall submit for approval
shop drawings of all wmechanicnl and electrical instellations as requested
in these spzcifications or by the Contracting Officer and these shop
drawings, upeon approval by th2 Coatracting Officer, shall beccme part
of the contraszt and contract dravings.

3. FEDERAL SPECIFICATICNS.??Federal Specifications referred to
herein sholl be and become @ part of this contract, and be considered
as though incorporated in these egpecificatiors. The latest revised
editions, which may be obtaiued f'rom the Superintendent of Documents,
Government Printing Office, Washlngton 25, D. C. of such Federal
Specifications shall apply.

4., TRADE NAMES. The use of the neme of a manufacturer or of any
speclal brand in describing on item does not resntrict bidders to that
renufacturer's product, or to tne specific brand named. This method
is used merely to indicate the particular type, design, character or
quality of the article derired, Bids will be considered on products
of other manufacturexs and other bronds provided they conform to these
genaral requirements.
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5., PROTECTION OF SITE. The Contractor shall yprotect all structures,
irees, chrubbery, etc., during the progress of his work; he shall re-
move from the site all cuttings, drillings, debris and unused materials;
and shall, upon completion of the work, restore the site as nearly &s
possible, to its original condition. Vater pumped from the well shall be
conducted to a plece where it will be possible to diepose of it without
erosion or other damage to property or the crestion of a nuisence.

6. TYPE OF WELL AND DETAILS. The well shell be of the single
casing type and is expected to be finished to a point in the Pahasapa
limestone, it being intended to terminate the well in the upper portion
of this water bearing limestone stratum., The exact depth of the well
is to be detenained by the Contracting Officer and the Contracting
Officer may terminate the well prior to reaching tkis water bearing
limestone stratum if en adecuate and desirable water supply ie inter-
cepted at any lesser depth. Cement grout shall be placed between the
well casing and the bore as hereinafter described under "GROUTLIG" .

(a) Drilling. The vell may be drilled by either the cable
tool or rotory method, at the discretion of the Contracter. If a
rotary drill is used, a standard commercial mud shell be used.

(b) Bore., The well shall be drilled a minimum of 10 inches
in diemeter and shall be straight and plumb. The Contracting Officer
shall have the option of abandoning the well upor completion of the bore
without further payment to the Contractor if in his judgment & suitable
water supply cannot be obtained.

7. HATERIALS,

(a) Cusing. Casing ohall be constructed of 8-inch (1.D.)
black steel pipe not less than .277-inch thick, welghing not less than
24,70 pounds per lineal foot. Joints may be either welded or standard
threads and couplings, at the discretion of the Contractor.

(b) All materials specified shall be nev and free from
objectionable defects. No used or old matericl will be accepted. How-
evey, if in the opinion of the Contractor it appzaras necesgary or
depirable to use temporary casing, the casing may be used or new, subject
to the approval of the Contiucting Officer. The temporary casing shall
remain the property of the Contractor end shall be removed by him prior
to finel completion of the well.

8. VORKMANSHIP, All work performed shall be done in a csreful
and workmanlike manner.

(a) Velding. In event the Contractor elects to use welded
Joints, all sections of casing shall be properly velded together; @
velding sequence shsll be followed which will avoid excessive distor-
tion. All welding alell be in accordance with applicable provisione of
the American Weldiag society Specifications for "PIPE LINES".
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(b) Grouting., It is imtended that the annulur space betwe'n
the casing and bore shall be sealed for the entire depth above the
water-producing formation to ground surface. In the event that grout
cennot be returned to the ground surface, the Coniractor shall provide
a permanent grent geal between the casing and the bore for a depth of
15 feet below the ground surface. Before proceeding with placing of the
grout, the Contractor shall secure approval of the Contracting Officer
of the method he proposes to use. No method will be approved that does
nut specify the foreing of grout from the bottom of the spece to be
grouted toward the surface. A suitable cement retainer, packer or plug
ghall be provided at a point near the top of the water beering stratum
s that grout does not leak into the bottom of the well., The grouting
ghall be dene continuously and in such a& manper as will insure the
entire £illing of the annular space in one operation. The cemeat used
shall be "Incor Cement" or equal. The grout shall be & neat cement,
mixed with not leas than 1 part cerent to 1 part water by volume. This
grout shall be allowed to set for not less than 48 hours after placement,
without doing any work which may disturb it or cause it to crack.

9, DEVELOPING AND TESTING.

(a) Developing. The Contractor shall develop, clean and
pump the well by such methods as may be approved by the Contracting
Officer. The Contractor shall furnish all necessary pumps, compressors,
plungers, or other needed equipment to develop the well to give maximum
yield of water per foot of dravdown and to extract from the water bearing
formation the maximum practical guentity of motter as my be pumped
under maximum conditions of drawcown. At conclusion of the development,
the well shall be cleared of all accummlations of mud, sand or sedinment to
the full depth of the well. A)1 equipment end material furnished and
instolled by the Contractor for developing the well shall remain his
property and shal.. be reroved by him upon completion of the wvork.

(b) Log. The Contractor shall keep an accurate daily log
and record for the well of all raterials passed through and the depths
at whiclhi the changes in the formations occur, together, with such other
information as may be calied for by the Contracting Officer. - sumples
of the materiols found in ecach stratum ghall be taken at intervals of not
more than 10 feet and preserved in receptacles to be furnished by the
Contractor. The comples shell be plainly marked to chov the well, and the
depth below the ground surfa:e from which the sample was obtained. The
log of the well shell show ail material penetrated and full descriptive
notes made of everything founi by the drill and of ell difficulties or
unusual conditions met in driiling. All vater bearing strata shell be
described in specisl dstails a3 to whether the materisl is loose, com-
pact, its color, and if gravel, vhether it is water wWorn or anguler.
The presence of clay must be noted. Upon completion of the well, the
log shall be prepared in quadruplicate, signed by the Contractor amd
delivered to the Contracting officer for approval,
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Logging of the well by electrical methods as hereinafter
described may be required as directed, however, the Contracting Officer
shall exercise the option as to whether or not these logs shall be
made. The electrical logging may include & Gamma Ray Log, Neutron log,
and a Section Cauge (Hole Caliper) Survey as one set up. In event
grout is not returned to the surface &3 described under 8(b) GROUTING:
the Contracting Officer, &t his discretion and direction, may also
require a Temperatura Survey of the hola to determine the height to which
the grout has risen.

(c) Plumbness and Alignment Test. Plumbness and alignment
shall be teated by lowering into the well, to & depth determined by
the Contracting Officer (lowest anticipated pump setting), a section
of pipe forty %ho) feet long or a dummy of the same length. The
outer diasmeter of the plumb skall be not more than 1/2-inch smaller
than the diameter of that part of the casing or hcle being testeéd.
If a dumy 1s used, it shall ccnsist of a rigid spirdle with three
rings, each ring being 12 inches wide. The ringe shall be truly eylin-
drical and shall be placed at each end of the dummy and one ring in
the middle thereof. The central member of the dummy shell be rigid
80 that it will maintain the alignmant of the axes of the rings. Should
the dummy, or pipe, fail to move 'rezely through the length of the casing
or hole, to the depth reguired by tne Contracting Officer, or should
the well vary from the vertical in excess of two-thirds of the smallest
inside diameter of thet part of the well being tested per 1CO feet of
deptl, or beyoud limitaiions of this test, the plumbness and alignment
of the well shall be corrected by the Contractor at his cwn expense angd,
should he fail to correct such faulSy aliznment or plumbness, the
Controcting Officer way refuse to accept the well,

(a.) Test Pump and Equipment. The Contractor shall furnish,
install, and ovperate nacessary pumpirg equipment capable of pumping
from the well a meximum of 200 grm. Throttling devices shall be
furnish2d o that the discharge 18y be reduced to zero gpm. The ,
pumping unit shall be complete wlth prime mover of ample power, con-
trols and appurtenances and shall be capable of beirg operated without
interruption for a period of 48 hours. The Contractor shall furnish
all necessarTy discharge piping for the pumping unit, which shall
be of sufficient size and length to conduct the water being pumped to
the point of final discharge us direcied by the Contracting Officer.

He shell also furnish, install and operete equipment of approved size and
type fOr measuring the flow of water, such equipment to be & weir box,
orifice or vater meter. To measure {he elevation of the woter level

in the well, an air line, complete with gmuge, hand pump and check

valve shall be provided. Unless otherwise directed, the air lime shall
be securely fastened to the pumping unit, and shall terminate approximate-
ly at the maximum desired pumping level, bubt in no case shail it be
within two (2) feet of the erd of the suction pipe. All equipment and
material furnished and Installed by the Contractor for the pumping test
shall remain his property, and shall be removed by him upon compledion
of the work.
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(e) Duration of Pumping Test. Excunt as otherwise provided,
the Contractor shall furnish ell labor, motive pu.lr, lubricating oil,
and other necessary materials, equipment, labor and supplies required
and shall operate the purping unit as hereinafter described. Accidental
interruptions may, if so agreed upon between the Contractor and the
Contracting Officer, be compensated for by correspondingly extending
the time of the completion of the test run. After completien of the
final test, the Contractor sheil remove by bailing, sand pumping or
other methods, any sand, stones, or other foreign meterial that may
become deposited in the well. The time stated fer the duration of the
final test is & minimum only and the Government reserves the right to
extend such period of test, or to make additional tests.

(r) Maximm Yield. The Contractor shall operate the
punping equipment at Increasing discharge rates until the water level
reachas & point whera further increeses would pump the well dry or a
maximum of 20C gpm. The Contractor shell then pump continucusly for
a period of six hours at a maximum rate which causee no further drave
down of the water level. The Contractor shall make certain that the
water level remains stationary during this punping pericd. At the
end of this test, the well shall be allowed to fully recover its
static water level.

(h) Desired yield. Upon completion of the above test, and
at the discretion of the Contracting officer, the Contractor shall
determine the gallons per minute delivered at f£ifty per cent of the
raximum arewdown at maximum yield or the point where ne foreign mate-
rial is pumped, whichever is the lesser. He ehall then operate his
pump, delivering water at this rate, for a perlod »f not less than
twenty-four (24) hours efter the purping level reaches stability. The
Contractor shall make certein that %he water level remeins stationary
during this pumping period.

(1) Pumping Test Data. Drawdown reading and discharge rates
for the "Maximm Yield Test" shall be taken every five minutes until the
maximum drawdown for such increment of discharge has becen reached and
held for a period to be determined by the Contracting officer. At the
end of this test, recovery levels snall be measured every five minutes
until the water surface has risen %o within five (5) feet of the original
or starting level. Drawdown readings and discharge rates for the "Desired
Yield Test" shall also he taken every five minutes. All data shall be
carefully recorded and o written report, containing 411 data shall te
delivered to the Contracting Officer in quedruplicate.

Reports. When the well and tests have been completed, the
Contractor shall submit to the Contracting Officer a written report, in
quadruplicate, shovirg ite log and all pertinent data relati’e thereto.

10. PROTECTILG VATER SUPPLY. The Contractor shall take such pre-
caution A8 Gre necesstry o0r as may be required permranently to prevent
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contamirated water or water having undesirable physical or chenical
characteristics, from entering, through the opening wade by the Contruactor
in drilling the well, the stratum from which the well is to draw its
supply. He shall also take all necessary precoutlons during the construct -
ion period to prevent contaminated water, gasoline, ete., from entering
the well either through the opening or by seepage through the ground
surface.

11. CORRECTIVE WORK. In the event that the well becomes contaminated
or that water having undesirable physical or chemicael characteriatics, does
enter the well due to the neglect of the Contructor, he shell, at his oun
expense, perform such work or supply such cesings, secals, sterilizing
agents or other materisl &s m2y be necessary to eliminate the contumination
or shut off the undesirabla water.

12. TEMPOPARY CAPPING. At all times during the progress of the
vork, the Contractor shall rrotect the well in such & ienner to effs t-
ively prevent either tampering vith the well o the entrance of fc.-_gn
matter into it, and, upon its comrletion, he shell provide ard set a
gubstantial screved, flanged or velded cap satisluctory to the Contracting
Officer at a distance not less then one feot, or rore thun three feet ebove
the normal grecund surfece,

13. ABAVDONMMERT OF BCRE CF WEIL. If a satisfactory wetsr supply
is not founa wiihin & reasonsole cigtance of the estirzted depth and,
at the direction of tte Contrecuing CfTicer +ne Centracror should abandon
driliing cperaticns, the Centrzctor shall £ill trne ercndened hole witn
clay or cley and ccnerete.

If for any reason, other thun et the cirection of the Contrecting
Officer, the Centrectcr should abendon 2rilling operstlens st eny one
loceticn in favor of drilling in enother Joraticn or chiould fell to
complete the well to the depth specified or 0 guch lesser depth @6 ordered
by the Contracting Officer, the Contrector enell, if reguested and &6
directed, £ill th: abardcned hwole with ciav or clay end cencrete &t no
cost to the Government £ni ghall nct receive cemnenbetion for drilling
operaticns performed &t thet eite.

k. MEASUPEMENT AKD PAYMELT.

(s) Est’mated Ouantities. Estimzted gientitice contuined in
these specificgffons are fLven for the purncse ¢f 4nsiceting the ep-
proximate megnitude cf ke vork and for serviug ot en eyulieble vzeis

for sward. Payments will be besed un the ueotuel quantity of work required
and performed end made et the unit prices btid.

(b} Drilling of Bure. Under thie item, the Contrector shell
be paid for drilling of & 10-inch bore orly, iucluding bringing hic rig
1o the job end remcving same, setiing cf hip vell drillivg equipnent,
cepping the top of contrcl pipe, cleering rite, furpisehinug vritteu
reporis in quadruplicste, deily loge, samples of eerth formstions,
abi miscellenecus work end meterisle celled for iv the rpeciticetions
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Lut not set up as 8 separate pay jtem. The unit of payment will be

the linear feet of bore measured between the ground surface and the
bottom of the bore. Measurement of depth shall be made by the Contractor
with e steel line end in the prezence of the Contracting Officer.

{c) Ceeing., Under this item the Contractor shall be paid
for furnishing and placing of 8-inch (I.D.) casing and grouting of
casing., The unit of payment will be the linear feet of casing placed
and grouted.

(d) Teveloping Well, Under this item the Contractor shall
be paid & lump sum for the Turnishing of the necess&ry materiel, equip-
ment and lavor for the development of the well as specified.

(e) Pumping Test. Under this item, the Contractor sh&ll
be paid for making the required punping tests, including tests for
yield and drawdown, and report. Test shall ve made with equipment
previously deseribed herein and for such periode as directed by the
Contracting Officer. Tke unit of payment will be the number of hours
the pump is in operation and deductions shall) be made for all break-
downs or stops or for such tests as are not r:ade in complete accordance
with specificatione. No payment will be mad: hereunder For tests made
by the Contractor for his own inforzation or for pumping to develop the
well.

(£) Filling of Abandoned Bore. Under thic item, the Contractor
shall be paid for filling of bore when the Government determines that
snch a location is not suitable tc its needs: The unit of payment
will be the linear feet of bore filled, measured between the bottom of
the bore and the ground surface.

(g) Gemma Ray-leutron log. Under thic item, the Contractor
shall be paid for a combination Gamrs Ray-Neutron Log of the well.

(h) Bection Guuge Survey. Undzr this item, the Contractor
ghall be paid Tor @ Section Gauge (Hole Caliper) Survey of the bore,
mcede €rom the same set-up as used for the combination Gamra Pay~Neutron
Log above.

(1) Temperature Survey. Under this item, the Contractor shall
be paid for a Temperature Survey of the well,

15. ALTERNATE BID "A". (Drilling of 12" pore and installation of
10-inch I.D, casing). An alternate bid may be submitted stating whet unit
prices shall apply if the minimum size of bore ig 12 inches and the casing
is 10-inches (I.D.) black stecl pipe not less than 3/8 inch thick, weighing
hot less than 32,75 pounds per 1ineal foot. Under this slternate bid, the
same specificaticns as for the 10-inch bore and B-inch casing, as applicable,
shall apply and the time for completion of the «ell shall remain the same.
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Bids naed not be submitted on Alternete Bid "A", but if sub-
mitted, acceptence by the Contracting Officer will be governed by the
availability of funds. If alternate "A" is accepted, it will be to
the exclusion of the primary bid.
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United States Department of the Interior

NATIONAL PARK SERVICE
DENVER SERVICE CENTER
12795 W, ALAMEDA PARKWAY
P.O. BOX 25287
DENVER, COLORADO 802250287

INKREFIV REHER 1O

L2415 (DSC-EN) e
WICA-149-07 JUN 1 ¢ 195

" Eric Gronlund

: Joe Fosso Building
Building 523 East Capital
Pierre, South Dakota 57501

Dear Hr. Gronlund:
Reference: Wind Cave Nationallxark, Png. 149,PT: 07
Subject: Drilling Backup Well

The National Paxk Service is preparing to drill a back-up water well for

‘ wind Cave National Park. The new back-up well will be an additional

+] point of diversion from the same source of water as the existing well.

" The oxisting well, covered under water right number 419-2, provides
water service for the entire park facility. Operation of the two wells
will not exceed theo water discharge appropriated under the original
water right permit. 'The existing well number is 06-06-06 DDA. Tha
location is in the NE 1/4, SE 1/4, SE 1/4, Section 6, ©. 6 S., R. 6 E.
and is in the Deadwood Formation (Pahasapa Limastone) aquifer. The
depth of the well is 787 tn 795 feet.

A USGS open flle report, "Water-Supply Sites for Wind Cave National
Park, Custer county, South Dakota,™ was completed in 1974. It
recommands a site 500 feet west of the sxisting water-supply facilities
as having potential for development as a supplementary ground water
supply. The proposad new well will be drilled at a location 660 feet
wast of the existing well. For the locations of the existing well and
the proposed well, see the enclosed map.

The construction of the new well will follow the South Dakota Codified
Law 74:02:04, Well Consitruction Standardas. The new well will be drilled
to a depth of 750 to 800 feet into the same aquifer. If differing
geologic conditions are encountered at the new site, you will be
contacted to insure all statutes are met.

As per state statute 46-5-13.,1, please review the proposed additional

point of diversion for Wind Cave National Park to clarify that existing
- diversions are not effected. If there are any questions, please feel
W free to contact Bob Morrick at (303) 969-2487 or Sena Morrell at (303)
969-2413. Thank you for your time on this matter.

Sincerely,

/«/) //// ”’"2(

Jo Sena Morrell
Jod

/ Enclosure
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DEPARTMENT OF ENVIRONMENT AND NATURAL RESGURCES
WATER RIGHTS PROGRAM

June 24, 1998

RE: Request for an additional point of diversion for Water Right No. 419-2, Wind Cave National Park

The Mationa! Park Service has submitted an applicaticn requesting authorization for an additional point of
diversion for Water Right No, 419-2, SD(CL 46-5-13.1 provides that a point of diversion may be changed or
additional points of diversion may be approved without apyilication or publication of a notice of hearing if the
additional point of diversion is from the same source of water, no additional water is approp:iated and the chief
engineer makes a finding that the change does not increase the potential for interference with existing diversions.

Water Right No. 419-2 aﬁﬁropriates 0.15 cubic feet of water per second (cfs) from one well (approximately 790
feet deep) located in the SE1/4 SE1/4 Section 6, T6S, R6E. Water is used tc provide water service to the entire
park facility. The additional diversion point is to be used as a back-up well to the existing well authorized by
Water Right No. 419-2.

The National Park Service requesis an additional diversion point located approximately 500 feet west of the
existing well. The proposed well is to be constructed into the Deadwood Formation and will located in the SE1/4
SE1/4 Section 6, T6S, R6E. The request states that the additional well will be constricted to a depth of 750 to 800
feet into the same formation and the operation of the two wells will not exceed the 0.15 cfs appropriated under
Water Ris,ht No. 419-2.

As part of the review of this request for an additional diversion point, a review of well construction reports on file
with the Water Rights Program and existing water rights was conducted. There are no existing water rights
utilizing the Deadwood Formation in the area. The nearest well completion reports on file are found approximately
2 ¥ miles to the northwest toward Pringle and 3 miles southeast of the proposed additional diversion point.
S I

ThlS addmonal diversion pomt is to be used as a bdck-up water supply. No additiona! appropriation of water is
authorized. The additional well must be constructed in accordance with SD Well Construction Standards.
Standard 74:02:04:28 is the applicable construction standard. The additional well must be grouted from the top of
the formation to the land surface in order to comply with the standards.

n . o
Eric Gronlund
Natural Resources Engineer
Water nghts Program
The Chlef Englnﬂer makes a ﬁndmg that the addltlonal dxvers:on pomt does not increase the potemlal for
interference with existing diversions. In making the finding, “does not increase the potential for interference” is
interpreted to mean potential for adverse interference. - An acditional point of diversion for Water Right No. 419-2
may be constructed without requiring application or :blication of a noticc of hearing pursuant to SDCL 46-2A-4.
A new watcr righ' pennit is necessary for any diversions greater than 0.15 cis at Wind Cave National Park

Jo&\ Hatch, Chief Engmeer ¢ -2 6-"%
Water Rights Program
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DEPARTMENT of ENVIRONMENT
and NATURAL RESOURCES
JOE FOGS BUILDING

523 EAST CAPITOL
PIfRRE, SOUTH DAKDYA 57501-3181

LA Tares ComiPuaves www.stala sd.usdenr

June 29, 1998

Sena Morrell

National Park Service
P.O. Box 25287

Denver., (') R0225-0287

Dear Ms. Morrell:

I am writing in regard to the National Park Service request for an additional diversion point
(Deadwood Formation well) under Water Right No. 419-2. Water ight No. 419-2 appropriates 0. 5
cubie feet of water per second from the Deadwaood Formation for use at Wind Cave National Park.

I he Park Service has requested an additional well to act as a back-up well to the existing well. The
new well is to be tocated in the SE1/4 SE1/4 Scetion 6. °T6S, R6E and is to be constructed into the
Deadwood Formation. No additional wiiter will be appropriated.

Y W

Uipon review of the rcqilcst and pursuant to SDCL 46-5-13.1. National Park Service is authorized to
develop the addition diversion point (well) without application or publication of a notice of hearing
pursuant to SDCL 46-2A-4. A new water right permit is necessary for any diversion greater than
0.15 ¢fs at Wind Cave National Park,

The additional well must be constructed in accordance with SD Well Construction Standards.
Standard 74:02:04:28 is the applicable construction standard. The additional well must be grouted
from the top of the formation to the land surface in order to comply with the standards. If you have
any questions on well construction, please contact Jim Goodman at (605) 773-3352.

Very traly yours,
; >

W /’/',vw%'

John Hatch, Chicef Engincer
Watzr Rights Program
(605) 773-3352




WATER bbE FOR 1995
PFRMIT NO. “_4;1_2_~

NAME FIRST ___Wind Cave National Fark
ADDRESS 1 ____ 3% Supexintendent
ADDRESS 2 ____P,0, Box 190

CITY Hot Springs, SD 57747

SOURCE OF WATER (PL!ABB CHECK) :

GROUND WATY % X_. NUMBER AND DEPTH OF WELLS
—d Hell, 759 feet deecp

SURFACE WATER ______ NAME OI' S8TREAM OR LAKE

TYPE OF 'hTER USE (PLEABE CHBCX):

VR e .

INDUSTRIAL - COMMERCIAL ~ INSTITUTIONAL
GEOTHERMAL ________ POWER MINING

MUNICIPAL WATER SUPPLY

None of above usas. Park uses water for domestic uses (water for
employees and visitors) and for other ‘wark operations.

ESTINATED TOTAL 1995 WATER USE 4,324,500 GALLONS
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NAME OF CONTACT PERSON _Jimmy Taylor (Superintendent)
TELEPHONE NO. _ _____ (608) 745-4600

ADDRESS CORRECTION ______none

\\‘_

I

wy
RS

y ¢




o : C ‘///(7' :;L
SOUTH DAKOTA WATER WELL COMPLETION REPORT - 07-92

locolionjL%_.lE_% Sec © Twp @ S Ru...(:LE_._
Cou&‘ North
(s ey | |
Plaase mark well location with an X" |~ _If I —I— -
w I l 3

Wall Completion Date — I T ;

|
L= e - e e e L J—

Wall Owner: National Park Service

Business Nams:
Address: Wind Cave National Park

Custer, SD 57730

LOCATION: aF
Distance frem nearest potentiat polivtion source (septiz tank, abandoned well

feed lot, stc. )Q_km lrum&’—“ﬂ‘,LAAﬂLﬂ‘_J__(ldenMy source).

PROPOSED USE:
O oomestic/stock [ Municipat  [J Business [ Test Holes
3 trigation O tduswial B institutionas O Monitoring wall

METHOD OF DRILLING;

A by

CASING DATA: A steet O prastic O otker

If other de;!:libe
PIPEWEIGHT * OIAMETER . FROM 10 HOLE DIAMCTER

WSS 2B __ O 5 Y35k 1A%
A3 w2 w YAk 68T T

g)
S I O g A0 w49
GHOUTING DATA ~ ‘
Grout Type No. of Satks Grout Weight From. To
ALY / RS- X ¢« 2 1S msgat O h¥3sh
_ ib./gal i 1

Describe grouting procedure ﬂe sure Greow “-C..-rk

"”’\rcqc_\’l\ casivg, 1" te Top ofF

SCREEN: m Perforated pipe  [J Manufactured

Diameter ‘7 IN Length FEET
Material Sledd

Stot Size £y Sel From Feetto_____ Feet

Other informaton A/~ (27 C_/ ¢ X1

Forih oot s rof 3

WAS A PACKER OR SEAL USED? OO ves B'no
If so. what material?

Describe packer(s) and location?

DISINFECTION: Was well disinfected upon complation?
YES, How: <, i~

Laboratory sent to for water ——NO, Why “4o1? MAMiLG'V___

. quality analysis

Y c! Cow 1‘1;“. vy~

WELL LOG: DEPTH ¢
FORMATION FROM 10
dshale] © |73
D Al s A /3 |¥aqg
Madi son ' Y2 |6 357
STATIC WATER LevEL /| 72 77 Feet
If flowing: closed i presscre PSt
GPM fiow through inch pipe
Contralled by ) vave [ Reducers [ Other
Reduced Flowrate GPM
Can well be completely shut in?
WELL TEST QATA:
0 Pumped Describe: .
O satled A i c(c»-:(o;ﬂ«‘(
O3 oiher .
Pumping Level Below Land Surface »’;‘
t Ater Hrs. pumped__ LT Q0 - GPM
f1. After Hrs. pumped GPM
I pump installed, pump rate 90 GPM
REMARKS
RECE\VED
MAR - 1 202
3 3/ WAIERRIGHTS
This well was drilled un'ier license # PROGRAM

And this report IS lfua and accurate,

Drilling firm /J) y_/cﬁ.,, /3": //M/v

Smnlluu of (u:unu Hl?mmve / '
ﬂ £ /

Signature of Well Uwner o1 Equitab oputﬂldn
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NATIONAL PARK SERVICE

Water Resources Division RECElVED
1201 Oak Ridge Drive Suite 250

Fort Collins CO 80525 OCT 19 2006

4 & o6 WATER RIGHTS
Q%L’e'/ o PROGRAM
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WATER WELL

WIND CAVE NATIONAL PARK
SOUTH DAKOTA.

CompLerep Apan’ 1956

INFORMATION FROM NARRATIVE STATEMENT

AND ComPLEIION FEPORT
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DRILLER'S (0G J¥ I D CAVE WATE- WELL,

Started Drilling Dsc 15, 125, WNell ¢ leted Anril 20, Y7 o.
v &#vJ;L .X‘l4~(é~zZ;*:;Tq e A ' '

top soll . .
20 aravel(20' of O" surface casling)
70 sandy lime (surface watser at 5:!')

90 red shale
105 grey shale

136 sandy lime

139 open cave :

153 sandy lime (very hard and sharp)

165 dark shale

230 1lime and chert

2060 sandy lime (232 ft. of 1c" casing in placs)

270 shale nd lime shells

310 sandy lime

"o sandy shale

350 zray lime

}do red shale and ? shells (very cavy)

110 1lime (380' of casing, cemented with 135 bags cement)
470 ied shale ani Pyn shells, (very cawy)

510 1ime, hard Run 120! of 3" liner(from 3/6! to 500')
520 1lime (hard) water in top 20' of above formation
S0 lime, sandy : (
575 1lime, hard : , \

579 - 1lime, sandy--- 20 Z.n.m. at 'this point

550 1lime, sandy :

630 1ime and quartz

720 1lime, sandy

730 1lime, hard

750 lime, sandy ~

760 1ime and red snale breaks .

770 'lime, sandy

787 1lime, bard and sharp

TOTAL DEPTH .

-
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Wind Gave Mtiesa) Perk Wter W))

Drilled by Sows Brilling Gempany, Mo Odsy, #. D. 1988

Lessted in Wind Gawp in s¢e.8, .68, R. 68,
Swrter Soveiy, ‘om Makeote

Sample 304 en f110 A% 5. D. Sehool of Mines.

Samples studiod by J, p. Gr'ies, 1088,

Mimelush forsation (well starss reughly 160 foet velow Sop of fermtion)

0« 10 surfuse sotl and praval. aravel sonsists of fragaants of
Minnsluse dolomite and sandstoms, ohert and quares .
50 gravel, tame but more pink %o yollew dolomive
30 sandstons, poorly serted, vory esleareous, pink se oran go-
browm, 2/8; grading te lissghens, sandy, sime eolors, 1/8 .
sandstong, oranté ¢e white, poerly sorved, very ealeareous,
80%; limestine, as above, 80K,
sandstone, orangs so white, poorly sorted, calearecus
sandetono, same ,
#lay, gray to redsbrowm and hemetite red, mienseous
"Shale, rad-drown to hamatite red, misaeecus
shele, same, to silvery gray, miocmoeous .
108 shale, dark gray to blagk
110 dolomite, finely orystalline, gray-browm, glasay
120 dolomits, same, and with muoh milky chert
130 ddlomite, séme, to dolomite, buff, finely arystalline. s}hghtly
i earthy; some is dendy . -
138 dolomite, same ’ :
" 140 ‘sempls is mostly finely drilled up mikky and brown chert wiih
T Y & treee of dolomite
140 . sampls weme; trabe of sand delow 150
170 -sandetone, fine medium, yellow to white, ealeareous

8

25338

180 sardstone, same ' ‘
- 190 eindstons, seme; some new finely orystalline earthy yellow-
. brova dolemite - .
L L. 200 limeatone snd dolomite, pink to buff, still mush ehers
AT Lo 810 7 shale, blask, 1sdks petroliferous; onves badly ‘

o . 280 delomite, finely eyystalline, hard, gray to browm, mottled r od;
e C T 280 dolomite, same) - some sandy) mRy be some streaks of dolemitie
e e e eendutous. I 5/4" set s s S
P U R ST Y7 delomite, finely oyystalline, granuiar, 1ight browm with pivicish

R .. oksb) Mintly porous, trase nilky shert and drmy Quarss -
280 detrital maserialy earthy finely orystalline dolemite, shale, Blae
. %60 Golemite, 11ght orean, fine~ %o medium srystalline, some earthy,
Y Lo . Yory porous, with spar ealeite srystals o : -
S O dolenite, seme, and dolemite, finsly trystalline, serthy, pale
S plik 40 phle greea; green 1s slwost a siléy shile
: 480 sandetons, fine; olemitis, off-white s oherh, Wii4e Vo ,
STV 4800 dolémite, fliely érystalline, glasey, some ¢endy, 1 ey,
A b. 800 dolemite, finély eryedalline, pink, vory eaily ,
S 310, dolemite, same, and delemite, very finely srystalites, gray with
7 embedded frosted quarts gwins S 4

i

R
X



.’. L '.’ . .» >‘,*3
W e S

sandstons, finm %0 eomarde, of f~white %o faintly yellow, omleareous byt
dolomive, very finely erystalline, hard, nearly whitey some rhombic
dolomite, finely orystalline, glassy to sarthy; nearly whits <o Inwandar,
dolemite, sume; dolomite, 2ilty, lavender; shale, silty lavendsr *o
dolomite, finely oryaﬁumq to madium orystelline, glasay, nearly whity
dolomite, sams, and shdle, red-brown to maroon; siltstone, maroon

limestone, fine- to eoarsely oryrtalline, white _
limestone, very finely orystalline, white to very 1Aght brown, trase

limestone, same; and miy bs some silty shals and pink saloarsous ss
sandetone, red to orange, with red and maroon flaky shale

sand, orange; sand, eolorless; shale, maroon; coarse fragments datrital
shale, waxy, maroon to hematite red; trace preen; some sbreaks aandstons
shale, same, with few aoarse frosted quarts graine

shale, red to pale gred#h; much new fine to medium white sandstons &it_h
shale, samen; more sand, some with white and light.green iptorjtithl

shale, same, and saybe some new dense to med lum orystalline white limsétone,

same as '72, perhape more limestons 8% at 486’ (B-log hiek)
limestons, fine- to medium orystalline (sample nostly meroon shals)

- 1imestone, dolomitic, very finely orystalline, white (about 1/3 ahi\lo)

limestone, fine- to medium orystalline, soft, white . »
limestone, same, 2/8; dolomite, wedium- to coarsely orystallines, glasay,

limestone, fine~ to meliium orystalline, soft, vmi,to; still stained fleah:
dolamite, firely orystilline, white %o flesh pink, sarthy o
dolomite, same, and dolomite, medium- to coursely orystalline, colorless

to flesh pink, some intergranular porosity
dolomite, medium to cehrsely crystalline, colerless to flesh pink, soms

limestone, very finely arystalline, white, dense ' '

dolomite, fine- to medium orystalline, ‘earthy, light Wown, vuggy por

dolomite, finely orystalline, white to coarsely orystalline, pink, pink

dolomite, medium orystalline, glassy, pink %o grgy;hrm |
dolomite, fine- %o medium orystalline, whity to pink and salmon, no

Wind Oave
310 - 380
drilles %o fraoe grains
380
dolomite, some sandy dolemite
340
to greenish shale; treca red shule!
550
. A mroon
s60
to faint pinkish-dr
$70
880
at 580 _
, milky chert., 10" set at 38)°
$90 limestons, samw :
400
410
420
ohert
450
88 above
440 .
460 shale, maroon to hematite red
460
coarse ambedded frosted quartt prains
4790
¢lay
472
Water and top Pahashpa st 472
480
490
800 probably sams, sample 9M% shale
502
510
530
colorless to white, porous, 1
540
pink from shale oavings
860
880
870
inter granular porosity
672 dolomite, same
660 no sample
690
600
610
ie very porous
820
630
. porosity
640

dolomite, same, but mmoh spar caloite L
\,( ‘\ ’< ‘ ‘ . B - X
| P : )¢

&
3
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640 - 680 dolemife. saxe snd soar mora sonrdaly orys¥alline to ﬂwrbh’s gETat
pluk, very perovs
680 4dolemite, finely srystellins, gray to Brow, slightly muroix!m 1o om
670 4dolemite, finely orystalline, snooarcidal, l1isht gray-brewn som
. poresity, soms hemantite raod mcttlings in the gray
680 dolaomite, tine~ o ssdlm orystalline, pale pink to salmen, glheey.
: some vuggy porvcity
830 4dalenmite, rine~ to soérsoly arystalliine and rhombio, psls pimk %o
nedrly whits, fcme vug.y and intergrepuisr porosity
700 dolemite, fins- to scoarsely erystalline, white %o pale pink, somw»
: rhonlile, mush i.ter granular vug j porosity
720 dolamite, finely orystalline, glassy, resrly white te fainlily pink.
‘ sclic Goarsely eoryetalline, rhoxb le, porove
780  dalomive, fine %o nedius oarystelline, sems rhomdia, 1g}v.+., oroy-e e
%o Mintly pm

\.H&m‘ Sormatigs
' 78C - 740 delomits, rinely erysteliiu.e, 11,1t brow to plnk, vrugg’ porbeity

760 dolemste, finely ch‘lam’ maely, Teusbrown, ur;;ultooous. gome
red t> orsnge shale o clay

760 dolomita, f4ne~ to medium erystalline, meely toc rhmmbie, red<brom &o
mroon and zZray} trece porosivy, trese maroon shale

. Deadwnsd formtion

780 = 770 sandstere, colorless o : o =hrovr, quu-igitias, poorly sorted; tmnenm
of Lgneoun snd sietemorphis roek fragwnts
760 sandstone, soloriess to rray, qmnaiﬁ.‘, tignt, few Lremembs Lg-

neous or metemedphie roek
785 sundetone, eslerless te whrlte, treds nammtitle staing fine to wery

o0esres, qus 8itis, more mhmphu quares

..:mmw

785 - 795 Qquartsemise sahist, gray to white

i
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RALPH L. TAVLOR, JR. (Rundy) « %wmg, “ ‘w00
KOG T December ¢, 2002 Rirer Wourss (803) 341.3417
' ' o o {608) 787-4989

Wind Cave:r New -W'eil‘

Pump intake at 517 feet

check valves at | 489 feot

| 321 feet

153 feet

7 feet

bottom of air tube at 503 feet
sensor pmha &t 502, 482 and 462 feet

DATUM IS GROUND LEVEL

MAILING ADDRESS: RO, 80X 7738 + RAPID CITY, SOUTH DAKOTA 57709-7738
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| Form 10-174 UNI  .TATES DEPARTMENT OF THE IN° (OR REPORT 7 SPL
3 NATIONAL PARK SERVICE

COMPLETION REPORT OF CONSTRUCTION PROJECT

REGION AREA COUNTY STATE
Two Wind Cave National Park Custer South Dakota
PROJECT OR JOB TITLE LER i PCP NO.
Water Supply System for Headquarters Area U-1ll-1l & 11-2
LOCATION IN AREA ' MASTER PLAN NO. BUILDING NO
Headquarters Area - P,
WORKING DRAWING NO. AND TITLE ) ot etk e
NP-WC-3106-C
APPROPRIATION TITLE AND SYMBOL T T Taccount no. .
14X1035 Buildings and Utilities WICA-332¥3 332.3
CONTRACT NO. DATE WORK STARTED DATE WORK COMPLETED
14-10=232-172 9-1-56 L=26-57 »
NAME OF CONTRACTOR - T Bt S ADd'iE-SS s N B = ST I I

Anchor Construction Company

61, Standard 0il Bldg., Omaha, Nebraska

COST ANALYSIS

CONSTRUCTION ITEMS Qry. UIP"‘I};LCA(éT TOIIAFI..L(A:SET
Contract lst est{ 10,878.97| 10,878.97

2nd esty 24,219,98| 35,098.95
3rd esty 20,77L.20| 55,873.15
Lth est{ 15,89L4.28| 71,767.L3
Sth est(b 15, 931011‘ 87’ 698057
6th QStib 5’)-&39020 93,137077
Tth est{ 1,645.00| 9L,782.77

.Other Direct Expenses
Telephone & Telegraph 66,47
Buckingham Transportation 2,10

Supplies and Materials R e orSi 79.47
,_,-»‘""'n WIIH FFO A
Facilitating Charges ﬁ%ﬂg‘%\{ AGOT. TXON
t:;bnv Two OFFICE FFO o 4000 718.00
TE — o
RIS S i 95,808.81
LYV

R TOTAL
SUMMARY OF EXPENDITURES other than contractual:
PERSONAL SERVICES ]EOUIPMENT MATERIALS AND SUPPLIES
R (S S . T ~ T79.47 ind.of contrac
OTHER
Facilitating Services: mu]:%)m Other Direct Expenses: $68.57
R A S o -00, o _eI‘ﬁlI‘MECi :“7___13 il i SN NN
CHANGE ORDERS
ORIGINAL CONTRACT AMOUNT FIRST SECOND THIRD
RYREZAEE  90,618.60 L87.00 2,092 .80 495.00
FINAL CONTRACT AMOUNT gy F(Sul;{’l-r AR s SRS »iﬁ” s TS S % ﬂﬁ( S E At SR
\ PEyRNEXH®  9L,782.77 709,00 Increase in quantities - 380.67

THIS PROJECT OR JOB HAS BEEN COMPLETED IN ACCORDANCE WITH
APPROVED DRAWINGS, SPECIFICATIONS, AUTHORIZED CHANGES

SUBMITTED BY (Name and title) _ o A it o il TG 1= AL [ oate

November 22, 1957
I e e

£ ﬁi ' ' Nﬁorvremblgr 22, 1957

(ATTACH NARRATIVE STATEB@;. PHOTOGRAPHS, AND “AS BUILT"' DRAWINGS TO THIS FORM)

) © L. 's. GOVERNMENT PRINTING OFFICE : 1956—O-374085
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Narrative Statement

INTRODUCTION

On April 21, 1956 a 790 foot water well, PCP U-13, was
completed near the east boundary of Wind Cave National Park. The
work was accomplished by the Sioux Drilling Company of Rapid City,
South Dakota, under Contract No. 1L4-10-232-131, for a total sum of
$22,960.00.

The purpose of the well is to supplement the present water
supply at Wind Cave National Park. The Park now obtains all water
for the Headquarters Area from a spring located some distance away.
For a number of years the supply has not been adequate due to drought
and the continual increase in demand. This project makes the addition-
al water supply of the well available when the spring supply is low
and the public use is high.

This contract provides for an electrically driven deep-well
pump to lift the water in the well from the 650 foot level to an
electrically driven booster pump. From the booster pump the water
flows through about 8100 feet of L inch pipe and about 2800 feet of
6 inch pipe to a connection with the water system in place, thence
on into the reservoirs. In addition to the above the contract also
provided for a branch line to the utility area, five new fire hydrants,
an electric pump control circuit from the well to the reservoir, and
related items such as check valves, air release valves, etc.

A new agreement was made with the Black Hills Power and
Light Company whereby they would install a new overhead power system
from the Park carpenter shop to the pumphouse at the well to furnish
electricity for the pumps. It was also agreed that the National Park
Sérvice would be permitted to install a two wire pump control circuit
from the pumphouse to the reservoirs on the power company's poles. (

For location of new water supply system, please see contract
drawing No. NP-WC-3106C.

For location of Black Hills Power and Light power line in
the Park, see drawing attached to the above agreement.




)M

SURVEYS AND PLANS

In the fall of 1955 the Superintendent of Wind Cave
National Park started negotiations for a survey of the necessary
pipe line from the well to the Headquarters Area. It was found
that the Park Engineer was too busy with his regular duties to make
the survey, also that there were no engineers available from the
Western Division of Design and Construction in San Francisco. With
these sources eliminated, the alternate was to contact various
professional engineers in this state with the proposal that they
contract the necessary survey.

Invitations to Bid were mailed to four engineering
companies in this area, only two of which offered a bid. Walker and
Gantz of Custer, South Dakota submitted the low bid of $1,250.00.
The contract was awarded to this firm on October 22, 1955. Mr. Gardner
Gantz and survey crew completed required survey on November 29, 1955.
A recheck of this survey prior to construction showed a few minor
errors with some minor changes in alinement required to save trees
and generally benefit the Park.

The plans and specifications for this project were prepared
in the Western Division of Design and Construction, based on the
survey made by Mr. Gardner Gantz.

CONTRACTUAL PROCEDURE

The plans and specifications for this project were mailed
from the Western Division of Design and Construction to the interested
Park Service offices on July 17, 1956 for distribution to the con-
tractors on their mailing lists. Invitations to Bid were immediately
mailed to each prospective bidder.

The bids were opened in the office of the Regional Director,
Region Two, Omaha, Nebraska at 3:00 P.M., C.S8.T., on August 7, 1956.

Four bids were received. Anchor Construction Company was
low with a total bid of $92,063.00. However, due to shortage of
funds, certain items were deleted and the Contract No. 10-14-232 <172 was
awarded to the Anchor Construction Company, 61l Standard 0il Building,
Omaha, Nebraska for $90,618.60 on August 20, 1956.




Notice to Proceed was acknowledged by the Contractor on
August 31, 1956, making September 1, 1956 as the first day of the
contract period and December 29, 1956 as the last day of this period,
according to the specifications.

On December 21, 1956 the Contractor asked for an extension
of time on this contract amounting to 30 calendar days due to delay
in receiving the booster pump and the check valve to be installed
in the pumphouse. He has submitted evidence to prove that the delay
is due to others over whom he has no control. This evidence was
rejected by Regional Counsel on the grounds that delay in receipt
of materials was not sufficient cause. However, under Change Orders
Nos. 1 through L an extension of time was granted in an amount that
no liquidated damages were assessed.

The entire project was accepted in accordance with the
contract and specifications on June 26, 1957, and Estimate No. 7--
Final Payment was prepared.

CONSTRUCTION

Please refer to Drawing No. NP-WC 3501-C, Plan As Built.

On September 13, 1956 none of the Contractor's personnel
or equipment had arrived on the project site, however there had been
considerable correspondence concerning materials. The Contracting
Officer warned the Contractor that September 15, 1955 was the official
starting date for construction and inquired as to his intentions.
The Contractor advised that a carload of water pipe had been shipped
from Birmingham, Alabama and that the construction superintendent,
with a crew, would arrive on the Jjob soon.

On September 18, 1956 a carload of 6 inch cast iron, cement-
lined, mechanical joint pipe arrived at Hot Springs, South Dakota.
This same day, four of the Contractor's men arrived with a boom-truck,
Northwest backhoe and a compressor. They immediately proceeded to
haul the pipe to the project.

On September 2l, 1956 the Contractor started ditch exca-
vation and laying the 6 inch pipe at Sta. 82 + 2. He continued
digging and laying pipe to Sta. 109 + 92 on our revised alinement.
Some rock was encountered, requiring blasting, but with the use of
mats there was very little throw. The rock in the pipe ditch also
required the Contractor to obtain select material for pipe bedding.
The Superintendent of Wind Cave National Park arranged for this
material from the South Dakota State Park at no expense to the Con-
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tractor, however he had it hauled about 8.5 miles to the job site.

While testing this section of pipe line considerable trouble
was experienced with the mechanical joints sweating during the test.
We found about 30 joints sweating in 2000 feet which was considered
too many even though the loss of water was less than permitted in
the specifications. With the assistance of the Contractor it was
found that the outside bituminous coating was too thick and rough to
permit a watertight seal between the gaskets and the pipe. The
Contractor agreed to scrape off all extra coating before the joints
were made up. This reduced the number of sweating joints to a very
few. :

Up to November 2, 1956 all pipe had been tested before
covering, but at this time a storm foretold of colder weather ahead
80 1t was agreed that in the future the pipe would be tested to 120
psi with air then backfilled in the usual manner and to be tested with
water after reaching the pumphouse. The Contractor understood that
the line would not be accepted until tested. This would prevent
frozen pipe and save filling the pipeline with water several times.
All 6 inch pipe was tested when laid.

Due to the rocky material a great deal of select material
was required for pipe bedding. The available source within the Park
was very small so the Contractor paid for hauling some 35 cubic yards
from a pit in State Park about 8.5 miles from the project.

The ditch excavation up and down the steep slopes was
accomplished by holding the backhoe with a cable to a tractor. This
method was satisfactory and no accident occurred.

On December 11, 1956 virtually all of the pipe had been
installed up to the pumphouse and the construction of the pipeline
complete except for the drains, air release valves and sze B manholes.
The pipeline was to be tested from the pumphouse to the L" gate valve
later, after the installation of the pumps.

The Contractor immediately started work on the base for the
deep well pump which arrived December 3, 1957. The footing for the
pumphouse was poured shortly after. On December 6, the Contractor
opened a crate containing the installation instructions for this pump
and determined that the pump guarantee was vold unless the pump column
was placed in a well that was completely cased, which ours was not.

He tried to get more information from the pump company, but could
not until December 18, when he notified the Project Supervisor that
the pump company had verified the statement on the instructions. WODC




was immediately notified and asked for recommendations.

On December 27, 1956 the Black Hills Power and Light Company
completed their line to the well so that the Contractor could have
started installation of the pump circuit at this time, but his men
had been laid off for Christmas and this work would not have required
the whole crew. The copperweld wire for the pump circuit was not
obtained from the freight depot until January 2, 1957 and work was
started at once on the pump control circuit.

On January 3 the Contractor informed the Project Supervisor
that he must know at once as to what action would be taken on casing
the Wind Cave well so that he could install the deep well pump. WIDC
and Region Two were called and both gave approval of casing the well.
However, there was some question as to the straightness of the well,
so the Contractor voluntarily probed the well, first with a pipe con- °
taining L fins of iron 7-5/8" @D x 3'. This probe lodged in the well.
Then he tried a 26' pipe with fins 7" GD which went to the bottom.
This gave us hopes that 7" OD casing would go in the well. Also, this
was the minimum size deemed advisable to allow sufficient water to
flow between the casing and the pump column. Change Order No. 2 was
written to the Contractor, directing him to install 310! of 7" @D,
perforated casing on the bottom of the well where it had not been
cased. On January 19, a well driller from Newcastle, Wyoming brought
in a small rig. They bailed out about 10! of mud. The mud was very
fine and loose, red in color. There was also a strong odor when the
bailer was opened. It seemed to be a sulphurous odor.

The next Monday, January 21 the casing was welded and
lowered in the well. It went below 570', where the probe had lodged,
by about 24' and stuck. It was raised back to the collar of the hole
and left. WODC and Region Two were called again to advise them of the
situation. WODC recommended that we recall the original well driller
to correct the well, but Region Two determined that for legal reasons,

‘this could not be done, and recommended a Directional Survey of the

well with a new caliper survey. This would determine if the well
could be reamed or if it would have to be redrilled in part or entirely.

Change Order No. 3 was written to the Contractor January 25, 1957
directing him to have the above surveys made of the well at the earliest
possible date. The continuous Directional Survey with a Hole Caliper
was made by Schlumberger Well Surveying Corp. of Newcastle, Wyoming on
January 28, 1957. The results of this survey showed that the bore was
as specified in the drilling specifications, but that it had deviated
considerably from the vertical, and was not straight.




At this time it was decided that a conference concerning
the procedure for correcting the well was required. A conference
was arranged to be held in Omaha on February 6 and 7, with Mr. P. E.
Smith from WODC, Mr. Robertson of Region Two, Counsels Cook and Mullady,
Superintendent Semingsen of Wind Cave National Park and Mr. E. V. Axline,
Project Supervisor from WODC. It was decided that a Change Order should
be written to Anchor Construction Company to have the well reamed or
redrilled from the bottom of the 10" casing. The Contractor made
inquiries of various drillers who advised against this procedure and
recommended drilling a new well. The estimate for the new well was
about $22,000. However, the drillers would not contract for this
amount, but preferred to drill at an hourly rate.

Since Anchor Construction Company could do no work on their
contract until a final decision was made as to what was to be done
with the well, they took their men to another project and suspended
all work here. During this period, Mr. Smith suggested that we consider
a submersible pump, so the Anchor Construction Company was asked for an
estimate for the installation of a submersible pump in lieu of the
Peerless Hi-Lift pump that was specified. On February 26 this estimate
was received and forwarded to WODC. They considered the estimate too
high and recommended that we install the Peerless Hi~Lift pump even
though it would not be guaranteed since the submersible pump would not
be guaranteed either.

Thus Mr. Sanborn was notified to resume work on his contract
March 11, 1957. The Peerless pump was installed with rubber spiders
on upper 100! of water colum only. This is where the well is straight
and plumb.

The 4" galvanized pipe for the drawdown gauge was installed
separately with the low-water cut-off unit attached to it. The pump
water column inlet is 656 feet below the pump base. The draw-down
gauge inlet is 5 feet below the pump inlet and the low-water cut-off
switch is 2 feet above the pump inlet. Then the booster pump was set
on blocks and all piping connected as per plan. The concrete base for
the booster pump was placed on the compacted fill of the pumphouse
rather than placed in unit with the pumphouse floor as shown on the
plans. This was done to get the pumping unit into operation sooner.

The pumphouse, a Butler Building was erected and fitted with
the electrical control box, heater and lights. Two overhead lights
were installed instead of one as shown on the plans. Also, a 110 volt
duplex outlet box was installed to facilitate maintenance and repairs
when needed. An additional ground wire with lightning arrester was




installed on the pumphouse for the pwap control circuit. This was
not specified, but complies with the electrical code. An additional
25 foot power pole was installed at the pumphouse to carry electrical
power from the Blackhills Power and Light terminal pole, with trans-
formers, to the pumphouse. It also carries the pump control circuit.
This pole was necessary since a smaller mast on the building would
not carry the weight of the wires.

The insulation of the steel building was quite a problem.
The most satisfactory method found was to fit 1" x 2" wood firring
strips into the steel frame of the building and stapling the insulation
bats to them, then tightening the strips in place further with more
1" x 2" strips and nailing them. Gluing the insulation bottoms to the
metal building was not recommended.

The pumping unit was put into operation and found satis-
factory after some minor adjustments as long as it could be closely
watched. It was found necessary to reduce the delay between starting
of the well pump and the booster pump to one second. There is too much
pressure built up by the well pump if the booster does not start for
safety so a 2 inch safety valve was installed in the line. To give
good control of the system it was determined that additional pressure
gauges were needed on the low and high pressure sides of the booster
pump and these were installed.

The deep well was started with the discharge through the
2 inch bypass. As expected, the water was very muddy. Then it would
clear for awhile and become muddy again for awhile. On the first run.
the well was pumped dry at 656 feet in one and one-half hours. Later
tests showed that the flow had increased some, but not sufficiently
for the proposed use. The well was drawn down three times and the
water cleared a great deal, but not entirely.

The booster pump was started and the pipeline filled and
flushed. Then 25 pounds of HTH disinfectant was placed in the pipeline
and well and pumped along the line until it showed at each drain and
fire hydrant. The disinfectant was left in the line for twenty-four
hours, then drained.

All of the switches, pipeline and pumps were tested and
met the specifications. A test of the amount of water pumped was
made at the upper fire hydrant on the line near the administration
building. The flow measured through a 2 inch water meter and timed
with a stop watch, showed 51.3 gallons per minute.
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Since there was not sufficient flow in the well at 656
feet, the Contractor was directed to order and install 120 feet more
of water colum and shaft as provided in the specifications. This
material arrived April 22, 1957 and was immediately installed.

The method of procedure was changed for this installation.
The northwest dragline was used for lowering the additional pump
columm. This method was satisfactory except that the brakes on the
cable drums had not been used for some time and they did not work
smoothly. The pump was held about L4 feet above its base while the
4" G. I. pipe airline for the drawdown gauge was lowered with the low-
water cut-off unit attached. The low-water cut-off and the lower
end of the air line are approximately L feet above the well pump intake,
772 feet. The pump was lowered into place and all piping reconnected.

On April 25, 1957 the work was started on tests of the deep
well pump with the intake at 776 feet. The pump was run for 8 hours
continuously. The well drew down to a zero reading on the drawdown
gauge, but continued to fill a 55 gallon drum in one minute and ten
seconds by stop watch. The water was fairly clear, but showed a
trace of oil.. There seemed to be more vibration in the pump when the
well was low.

On April 26, 1957 after a discussion with Val Sanborn, the -
Contractor's Superintendent, concerning Change Order No. 4 and Estimate
No. 7, Final Payment, the project was accepted in accordance with the

specifications.

CONCLUSION

l. It is my opinion that the project will function satis-
factorily throughout, except for a few minor incidents that could not
be foreseen during construction of the deep well pump.

2. The following difficulties should be anticipated with
the deep well pumps (a) Since part of the well is not cased, rocks
and other material from the walls of the bore may sluff off and lodge
against the water columm causing much trouble when the column is to
be pulled for repairs; and (b) Since well is not straight, the water
colum and shaft was not installed in a straight line. This puts
considerable strain on the shaft and bearings as it rotates at 1800 RPM.
It can be anticipated that the shaft will unduly wear certain bearings
or guides in the water column and will eventually fail, requiring
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Wind Cave Natioma)l Park Water Well

Drilled by
Locatsed in

Samplo set

Siowx Drilling Company, Rapid Gity, 8. D. 1966

Wind Cave Camyon 1n6§n§-m,e, T.68, R.6 B,
Custer Sovmby, ‘ouﬁh Dakoda

on file at 8. D. Sehool of Mines .

Samples studied dy J. P. Gries, 1088,

Minnel usa

fornation (well starts roughly 160 fret below top of formation)

0« 10

110
120
130

136
140

180
170

180
190

210
220

230

280
g 60

2 70

280

300
810

surface soil and graval . Gravel sonaists of fragments of
Minnslusa dolomite and sandstome, ohert and quarts .

gravel,, tame but more pink to yellow dolomite

sandstons, poorly serted, very ealsareous, pink to orange-
brown, 2/8) grading to limeckons, sandy, sime eolors, 1/3 .

sandstono, orante to white, poorly sorted, very oaloareous,
80%; limestone, as above, 20X. '

sandstone, orange to white, poorly sorted, caleareous

sandetono, same

#lay, gray to red<brovn and hematite red, mioaseous

"shale, rod-dbrown to hematite red, misaseous

shale, same, to silvery gray, micaceous

shale, dark gray tc blaek

dclomite, finely crystalline, gray-brown, glassy

dolomits, same, and with mueh milky chers

dolomite, same, to dolomite, buff, finely erystalline . s)ightly
earthy; some is dandy

dolomite, same '

‘#sample is mostly finely drilled up mikky and brown chert with
& trece of dolomite

" sample seme; trece of sand below 150

sandstone, fine to medium, yellow to white, ealeareous

sandstone, same

sandstone, seme; some new finely orystalline earthy yellow-
brown dolemite

limestone and dolomite, pink to buff, still much ohert

shals, blagk, looks petroliferous; ssves bedly

dolomite, finely eyystalline, hard, gray to brown, mottled rad,
trace sandstone

dolomite, same; some sandy; may be some streaks of dolemitie
sandstons. 12 5/4" set at 232’

dolomite, finely oyystalline, granular, light browm with pinikigh
oast; faintly porous, trece milky chert and dryey guarts

detrital material; earthy finely orystalline dolamite, shale, blsek,
shert, ohaleedony :

dolamite, light oream, fine- tc medium erystalline, some earthy,
very porous, with spar ealeite srystals

dolenite, same, and dolomite, finely crystalline, earthy, pale
pink %o pale greem; green is almost a silty shale

sandstone, fine, dolomitio, 6ff-white: ohert, white teo milky

dolomite, finely orystalline, glasey, some sandy, light gray,
more ealoite spar

dolemite, finely oryetalline, pink, vory sandy

dolomite, same, and delomite, very finely crystalline, gray with
embedded frosted quarts grains a
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Wind Cave

310 ~ 820

at

350
340
550
380
$70
380
580
$90
400
410
420
430
440
450
460
470
472
480
490
600

510
680
540
6860
560
870

BT2
680
690
600
610

620
630

640

- limestone, dolomitic, very finely orystalline, white (about 1/3 shale)

B o T

S

sandstons, fins to conrse, of fewhite s Taintly yellow, salearscur hut
drills to froe grains

dolomite, very rinaly orystelline, hard, nearly whitey some rhomhic
dolomite, some aandy dol)omite v

dolomite, finely orystalline, glasay %o aarthy; nearly whits %o lswsndar,
to greenish shale; treca red shulet

dolomite, mame; dolomite, ailty, lavender; shale, 8114y lavends« tn
maroon

dolomite, finely orystalline to madium erystelline, plasay, nemrlv whiia
to faint pinkish-brown

dolomite, same, and shale, red-brown to maroon; siltstone, maroon

limestone, fine- to ocoarsely oryrtalline, white

limestons, very finely orystallina, white to very light brown, trace
milky chert. 10" sat at 381° - ,

limestone, same :

limestons, same; and miy bs some siltv shals and pink ocalcarsous as

sandstone, red to orsnpge, with red and maroon flaky shale

sand, oranga; sand, colorless; shale, maroon; cosrse fragments detrital
cshert, ‘

thale, waxy, maroon to hematite red; 4racs preen; some streaks sandstons
8E shove :

shale, same, with few coarse frosted quarte grainag

shale, maroon to hematite red

shale, red to pals grean; much naw fine to medium white sandstons oith
coarse embedded frosted quartr pgrains

thale, same; more sand, some with white and 1ight.green interstitis)
¢lay .

shale, same, and maybe some new dense to medium orystalline white limesstone,
Weter and top Pahasapa at 472' , :

same as '72, perhaps more limeetons 8" at 486' (E-log piok)

limestons, fine- to medium orystalline (sample mostly maroon shals)

probadbly same, sample 95% shale

limestone, fine- to mediun crystalline, soft, white

limestone, same, 2/3; dolomite, medium- to coarsely orystallins, glensy,
colorless to white, porous, 1/% ,

limsstone, fine- to medium oryetalline, soft, white, still atainesd flesh
pink from shale cevings

dolomite, finely crystalline, white to flesh pink, earthy

dolomite, same, and dolomite, medium- to coarssly orystalline, colorlesns
to flesh pink, some interpgranular porosity

dolomite, medium to comrsely crystalline, colorless to flesh pisd, soms
intergranular porosity ’

dolomite, same

no ganmple

limestone, very finely orystalline, white, dense

dolomite, fine~ to medium orystalline, earthy, light brown, vugey por

dolomite, finelv orystalline, white to ooaraely orystalline, pink, pink
is very porous ‘ : '

dolomite, medium orystalline, glessy, pink %o gray-hr own

dolomite, fine- to medium orystalline, whita to pink and salmon, no
poroeity '

dolomite, same, but much epar salaite

Nt




840 - 850 Adolemise. meme and some more sorrzely crysielline to rhou
pink. vory porous

vy

880 dolomite. floely aryste a, gy bo brows, slightly ssoocer:
670 dolemite, Tinely arvetslllne, snsoarcidal, 1irht pray-brown
 poroxity, some hemmiite rad mottlings in tho gray
620 dolomite, flne- to iadlun avys lea pale pink 4o salmon, gisssy.
gome wuggy porosity

8§20 dalenite, ine- to eoars<ly srysiellioe and rhom smbis, pele pivk %o
nearly whits, some vup.y and Intergrapuier pm saity

700 dolowiie, fine- tc coarasly arystelline, vhite to pale pink, moms
rhroniiie, push ioter iAbr Vg § o pedrcnity

720 dolomite, laely orystailine, g;lws* resrly white bto Minltly wnink.

' wome ooarsely orystal wéaim porovs ,

780  dslomite, Mne te mediux srystelllne, some rhordls, Tight groy-%o

e fain%ly vimk.

b {, iwth &

780 - TAD dolemito, “lnely ervetslili.e, Lioat d
760 dolowite, Mnely srvelallloe, wealy, reusbrows, k’?*’ill&ém@
, red Yo orsnge shale oo r"*va
760  dolomite, [ino=- to mediuwm erystelline, wesliy to rhumble, red-<brown &6
marcon and gray; trece porosiuy, Lrece rwroon shale
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Narrative Statement

INTRODUCTION

On April 21, 1956 a 790 foot water well, PCP U-13, was
completed near the east boundary of Wind Cave National Park. The
work was accomplished by the Sioux Drilling Company of Rapid City,
South Dakota, under Contract No. 1L4-10-232-131, for a total sum of
$22,960.00.

The purpose of the well is to supplement the present water
supply at Wind Cave National Park. The Park now obtains all water
for the Headquarters Area from a spring located some distance away.
For a number of years the supply has not been adequate due to drought
and the continual increase in demand. This project makes the addition-
al water supply of the well available when the spring supply is low
and the public use is high.

This contract provides for an electrically driven deep-well
pump to lift the water in the well from the 650 foot level to an
electrically driven booster pump. From the booster pump the water
flows through about 8100 feet of L inch pipe and about 2800 feet of
6 inch pipe to a connection with the water system in place, thence
on into the reservoirs. In addition to the above the contract also
provided for a branch line to the utility area, five new fire hydrants,
an electric pump control circuit from the well to the reservoir, and
related items such as check valves, air release valves, etc.

A new agreement was made with the Black Hills Power and
Light Company whereby they would install a new overhead power system
from the Park carpenter shop to the pumphouse at the well to furnish
electricity for the pumps. It was also agreed that the National Park
Sérvice would be permitted to install a two wire pump control circuit
from the pumphouse to the reservoirs on the power company's poles. (

For location of new water supply system, please see contract
drawing No. NP-WC-3106C.

For location of Black Hills Power and Light power line in
the Park, see drawing attached to the above agreement.
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SURVEYS AND PLANS

In the fall of 1955 the Superintendent of Wind Cave
National Park started negotiations for a survey of the necessary
pipe line from the well to the Headquarters Area. It was found
that the Park Engineer was too busy with his regular duties to make
the survey, also that there were no engineers available from the
Western Division of Design and Construction in San Francisco. With
these sources eliminated, the alternate was to contact various
professional engineers in this state with the proposal that they
contract the necessary survey.

Invitations to Bid were mailed to four engineering
companies in this area, only two of which offered a bid. Walker and
Gantz of Custer, South Dakota submitted the low bid of $1,250.00.
The contract was awarded to this firm on October 22, 1955. Mr. Gardner
Gantz and survey crew completed required survey on November 29, 1955.
A recheck of this survey prior to construction showed a few minor
errors with some minor changes in alinement required to save trees
and generally benefit the Park.

The plans and specifications for this project were prepared
in the Western Division of Design and Construction, based on the
survey made by Mr. Gardner Gantz.

CONTRACTUAL PROCEDURE

The plans and specifications for this project were mailed
from the Western Division of Design and Construction to the interested
Park Service offices on July 17, 1956 for distribution to the con-
tractors on their mailing lists. Invitations to Bid were immediately
mailed to each prospective bidder.

The bids were opened in the office of the Regional Director,
Region Two, Omaha, Nebraska at 3:00 P.M., C.S8.T., on August 7, 1956.

Four bids were received. Anchor Construction Company was
low with a total bid of $92,063.00. However, due to shortage of
funds, certain items were deleted and the Contract No. 10-14-232 <172 was
awarded to the Anchor Construction Company, 61l Standard 0il Building,
Omaha, Nebraska for $90,618.60 on August 20, 1956.




Notice to Proceed was acknowledged by the Contractor on
August 31, 1956, making September 1, 1956 as the first day of the
contract period and December 29, 1956 as the last day of this period,
according to the specifications.

On December 21, 1956 the Contractor asked for an extension
of time on this contract amounting to 30 calendar days due to delay
in receiving the booster pump and the check valve to be installed
in the pumphouse. He has submitted evidence to prove that the delay
is due to others over whom he has no control. This evidence was
rejected by Regional Counsel on the grounds that delay in receipt
of materials was not sufficient cause. However, under Change Orders
Nos. 1 through L an extension of time was granted in an amount that
no liquidated damages were assessed.

The entire project was accepted in accordance with the
contract and specifications on June 26, 1957, and Estimate No. 7--
Final Payment was prepared.

CONSTRUCTION

Please refer to Drawing No. NP-WC 3501-C, Plan As Built.

On September 13, 1956 none of the Contractor's personnel
or equipment had arrived on the project site, however there had been
considerable correspondence concerning materials. The Contracting
Officer warned the Contractor that September 15, 1955 was the official
starting date for construction and inquired as to his intentions.
The Contractor advised that a carload of water pipe had been shipped
from Birmingham, Alabama and that the construction superintendent,
with a crew, would arrive on the Jjob soon.

On September 18, 1956 a carload of 6 inch cast iron, cement-
lined, mechanical joint pipe arrived at Hot Springs, South Dakota.
This same day, four of the Contractor's men arrived with a boom-truck,
Northwest backhoe and a compressor. They immediately proceeded to
haul the pipe to the project.

On September 2l, 1956 the Contractor started ditch exca-
vation and laying the 6 inch pipe at Sta. 82 + 2. He continued
digging and laying pipe to Sta. 109 + 92 on our revised alinement.
Some rock was encountered, requiring blasting, but with the use of
mats there was very little throw. The rock in the pipe ditch also
required the Contractor to obtain select material for pipe bedding.
The Superintendent of Wind Cave National Park arranged for this
material from the South Dakota State Park at no expense to the Con-
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tractor, however he had it hauled about 8.5 miles to the job site.

While testing this section of pipe line considerable trouble
was experienced with the mechanical joints sweating during the test.
We found about 30 joints sweating in 2000 feet which was considered
too many even though the loss of water was less than permitted in
the specifications. With the assistance of the Contractor it was
found that the outside bituminous coating was too thick and rough to
permit a watertight seal between the gaskets and the pipe. The
Contractor agreed to scrape off all extra coating before the joints
were made up. This reduced the number of sweating joints to a very
few. :

Up to November 2, 1956 all pipe had been tested before
covering, but at this time a storm foretold of colder weather ahead
80 1t was agreed that in the future the pipe would be tested to 120
psi with air then backfilled in the usual manner and to be tested with
water after reaching the pumphouse. The Contractor understood that
the line would not be accepted until tested. This would prevent
frozen pipe and save filling the pipeline with water several times.
All 6 inch pipe was tested when laid.

Due to the rocky material a great deal of select material
was required for pipe bedding. The available source within the Park
was very small so the Contractor paid for hauling some 35 cubic yards
from a pit in State Park about 8.5 miles from the project.

The ditch excavation up and down the steep slopes was
accomplished by holding the backhoe with a cable to a tractor. This
method was satisfactory and no accident occurred.

On December 11, 1956 virtually all of the pipe had been
installed up to the pumphouse and the construction of the pipeline
complete except for the drains, air release valves and sze B manholes.
The pipeline was to be tested from the pumphouse to the L" gate valve
later, after the installation of the pumps.

The Contractor immediately started work on the base for the
deep well pump which arrived December 3, 1957. The footing for the
pumphouse was poured shortly after. On December 6, the Contractor
opened a crate containing the installation instructions for this pump
and determined that the pump guarantee was vold unless the pump column
was placed in a well that was completely cased, which ours was not.

He tried to get more information from the pump company, but could
not until December 18, when he notified the Project Supervisor that
the pump company had verified the statement on the instructions. WODC




was immediately notified and asked for recommendations.

On December 27, 1956 the Black Hills Power and Light Company
completed their line to the well so that the Contractor could have
started installation of the pump circuit at this time, but his men
had been laid off for Christmas and this work would not have required
the whole crew. The copperweld wire for the pump circuit was not
obtained from the freight depot until January 2, 1957 and work was
started at once on the pump control circuit.

On January 3 the Contractor informed the Project Supervisor
that he must know at once as to what action would be taken on casing
the Wind Cave well so that he could install the deep well pump. WIDC
and Region Two were called and both gave approval of casing the well.
However, there was some question as to the straightness of the well,
so the Contractor voluntarily probed the well, first with a pipe con- °
taining L fins of iron 7-5/8" @D x 3'. This probe lodged in the well.
Then he tried a 26' pipe with fins 7" GD which went to the bottom.
This gave us hopes that 7" OD casing would go in the well. Also, this
was the minimum size deemed advisable to allow sufficient water to
flow between the casing and the pump column. Change Order No. 2 was
written to the Contractor, directing him to install 310! of 7" @D,
perforated casing on the bottom of the well where it had not been
cased. On January 19, a well driller from Newcastle, Wyoming brought
in a small rig. They bailed out about 10! of mud. The mud was very
fine and loose, red in color. There was also a strong odor when the
bailer was opened. It seemed to be a sulphurous odor.

The next Monday, January 21 the casing was welded and
lowered in the well. It went below 570', where the probe had lodged,
by about 24' and stuck. It was raised back to the collar of the hole
and left. WODC and Region Two were called again to advise them of the
situation. WODC recommended that we recall the original well driller
to correct the well, but Region Two determined that for legal reasons,

‘this could not be done, and recommended a Directional Survey of the

well with a new caliper survey. This would determine if the well
could be reamed or if it would have to be redrilled in part or entirely.

Change Order No. 3 was written to the Contractor January 25, 1957
directing him to have the above surveys made of the well at the earliest
possible date. The continuous Directional Survey with a Hole Caliper
was made by Schlumberger Well Surveying Corp. of Newcastle, Wyoming on
January 28, 1957. The results of this survey showed that the bore was
as specified in the drilling specifications, but that it had deviated
considerably from the vertical, and was not straight.




At this time it was decided that a conference concerning
the procedure for correcting the well was required. A conference
was arranged to be held in Omaha on February 6 and 7, with Mr. P. E.
Smith from WODC, Mr. Robertson of Region Two, Counsels Cook and Mullady,
Superintendent Semingsen of Wind Cave National Park and Mr. E. V. Axline,
Project Supervisor from WODC. It was decided that a Change Order should
be written to Anchor Construction Company to have the well reamed or
redrilled from the bottom of the 10" casing. The Contractor made
inquiries of various drillers who advised against this procedure and
recommended drilling a new well. The estimate for the new well was
about $22,000. However, the drillers would not contract for this
amount, but preferred to drill at an hourly rate.

Since Anchor Construction Company could do no work on their
contract until a final decision was made as to what was to be done
with the well, they took their men to another project and suspended
all work here. During this period, Mr. Smith suggested that we consider
a submersible pump, so the Anchor Construction Company was asked for an
estimate for the installation of a submersible pump in lieu of the
Peerless Hi-Lift pump that was specified. On February 26 this estimate
was received and forwarded to WODC. They considered the estimate too
high and recommended that we install the Peerless Hi~Lift pump even
though it would not be guaranteed since the submersible pump would not
be guaranteed either.

Thus Mr. Sanborn was notified to resume work on his contract
March 11, 1957. The Peerless pump was installed with rubber spiders
on upper 100! of water colum only. This is where the well is straight
and plumb.

The 4" galvanized pipe for the drawdown gauge was installed
separately with the low-water cut-off unit attached to it. The pump
water column inlet is 656 feet below the pump base. The draw-down
gauge inlet is 5 feet below the pump inlet and the low-water cut-off
switch is 2 feet above the pump inlet. Then the booster pump was set
on blocks and all piping connected as per plan. The concrete base for
the booster pump was placed on the compacted fill of the pumphouse
rather than placed in unit with the pumphouse floor as shown on the
plans. This was done to get the pumping unit into operation sooner.

The pumphouse, a Butler Building was erected and fitted with
the electrical control box, heater and lights. Two overhead lights
were installed instead of one as shown on the plans. Also, a 110 volt
duplex outlet box was installed to facilitate maintenance and repairs
when needed. An additional ground wire with lightning arrester was




installed on the pumphouse for the pwap control circuit. This was
not specified, but complies with the electrical code. An additional
25 foot power pole was installed at the pumphouse to carry electrical
power from the Blackhills Power and Light terminal pole, with trans-
formers, to the pumphouse. It also carries the pump control circuit.
This pole was necessary since a smaller mast on the building would
not carry the weight of the wires.

The insulation of the steel building was quite a problem.
The most satisfactory method found was to fit 1" x 2" wood firring
strips into the steel frame of the building and stapling the insulation
bats to them, then tightening the strips in place further with more
1" x 2" strips and nailing them. Gluing the insulation bottoms to the
metal building was not recommended.

The pumping unit was put into operation and found satis-
factory after some minor adjustments as long as it could be closely
watched. It was found necessary to reduce the delay between starting
of the well pump and the booster pump to one second. There is too much
pressure built up by the well pump if the booster does not start for
safety so a 2 inch safety valve was installed in the line. To give
good control of the system it was determined that additional pressure
gauges were needed on the low and high pressure sides of the booster
pump and these were installed.

The deep well was started with the discharge through the
2 inch bypass. As expected, the water was very muddy. Then it would
clear for awhile and become muddy again for awhile. On the first run.
the well was pumped dry at 656 feet in one and one-half hours. Later
tests showed that the flow had increased some, but not sufficiently
for the proposed use. The well was drawn down three times and the
water cleared a great deal, but not entirely.

The booster pump was started and the pipeline filled and
flushed. Then 25 pounds of HTH disinfectant was placed in the pipeline
and well and pumped along the line until it showed at each drain and
fire hydrant. The disinfectant was left in the line for twenty-four
hours, then drained.

All of the switches, pipeline and pumps were tested and
met the specifications. A test of the amount of water pumped was
made at the upper fire hydrant on the line near the administration
building. The flow measured through a 2 inch water meter and timed
with a stop watch, showed 51.3 gallons per minute.
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Since there was not sufficient flow in the well at 656
feet, the Contractor was directed to order and install 120 feet more
of water colum and shaft as provided in the specifications. This
material arrived April 22, 1957 and was immediately installed.

The method of procedure was changed for this installation.
The northwest dragline was used for lowering the additional pump
columm. This method was satisfactory except that the brakes on the
cable drums had not been used for some time and they did not work
smoothly. The pump was held about L4 feet above its base while the
4" G. I. pipe airline for the drawdown gauge was lowered with the low-
water cut-off unit attached. The low-water cut-off and the lower
end of the air line are approximately L feet above the well pump intake,
772 feet. The pump was lowered into place and all piping reconnected.

On April 25, 1957 the work was started on tests of the deep
well pump with the intake at 776 feet. The pump was run for 8 hours
continuously. The well drew down to a zero reading on the drawdown
gauge, but continued to fill a 55 gallon drum in one minute and ten
seconds by stop watch. The water was fairly clear, but showed a
trace of oil.. There seemed to be more vibration in the pump when the
well was low.

On April 26, 1957 after a discussion with Val Sanborn, the -
Contractor's Superintendent, concerning Change Order No. 4 and Estimate
No. 7, Final Payment, the project was accepted in accordance with the

specifications.

CONCLUSION

l. It is my opinion that the project will function satis-
factorily throughout, except for a few minor incidents that could not
be foreseen during construction of the deep well pump.

2. The following difficulties should be anticipated with
the deep well pumps (a) Since part of the well is not cased, rocks
and other material from the walls of the bore may sluff off and lodge
against the water columm causing much trouble when the column is to
be pulled for repairs; and (b) Since well is not straight, the water
colum and shaft was not installed in a straight line. This puts
considerable strain on the shaft and bearings as it rotates at 1800 RPM.
It can be anticipated that the shaft will unduly wear certain bearings
or guides in the water column and will eventually fail, requiring
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419-2

Groniund, Eric

To: Steve_Schrempp@nps.gov
Cc: Jeff_Hughes@nps.gov
Subject: FW: Wind cave well deepening and meeting

NPS letter.pdf (94
KB)
Mr. Schrempp:

The record for the well(s) authorized by WR No. 419-2 is anything but clear. The Water
Rights Program coded the water source as the Madison Aquifer but it is my understanding
that the original well was developed into both the Madison and Deadwood. This is not the
type of construction that is allowed under today's well construction standards but was
done in the day when this well was drilled. 1In addition, Water Rights customarily permits
by individual water source and not combined sources on the same permit. Never the less,
that appears to have occurred with WR No. 419-2.

Then in 1998 the NPS made a request for an additional well. This was granted by the Chief
Engineer (see attachment) as long as no additional water was appropriated and the well was
constructed into the Deadwood Formation. I believe this was granted for the Deadwood
Formation based on the proposed depth stated on NPS's request and the commingled nature of
the water sources under the original WR No. 419-2.

Now it appears that the additional well that was subject to the 1998 authorization was
completed into the Madison Aquifer instead of the Deadwood.

I next had correspondence with Jeff Hughes a little over a year ago (see email below)
regarding this issue. Looking back, I am not certain my email to Jeff was as clear as it
should have been.

The Water Rights Program authorized this additional well to be into the Deadwood
Formation. Right or wrong, that authorization did not have a time frame to complete this
additional well into the Deadwood Formation. Now NPS intends to develop the additional
well into the authorized source - the Deadwood. So no further authorization is necessary.
However, if this well remains completed into the Madison Aquifer, then water right
permitting will be necessary.

This 1998 authorization for the additional well did not impact the original well's
development into both formations.

Eric Gronlund
Water Rights Program, DENR
605 773-3352

————— Original Message-----

From: Gronlund, Eric

Sent: Monday, July 16, 2007 11:15 AM

To: 'Jeff Hughes@nps.gov'

Subject: RE: Wind cave well deepening and meeting

A water right permit will need to be obtained if NPS develops into a different water
source. Technically, the water right permit should be obtained prior to drilling,
However, there is the ability to request to drill a "test well"™. This is the cased
production well that then could not be used until a water right permit is obtained. 1If
this is the avenue NPS wants to take, a written request can be made to Jim Goodman, Water
Rights Program, DENR, 523 E Capitol Avenue, Pierre SD,

As far as meeting in mid to late August. It would probably be better for you to throw out
a few dates when NPS is available to come up to SD and from there I will check which date

1
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works best. I do know that August 7 thru 10, August 14 and August 27 - 29 will NOT work.

Eric

————— Original Message-----

From: Jeff Hughes@nps.gov (mailto:Jeff Hughes@nps.gov]
Sent: Friday, July 13, 2007 9:26 AM

To: Gronlund, Eric

Cc: Dan McGlothlin@nps.gov

Subject: Wind cave well deepening and meeting

Eric,
Hope the Board meeting went well.

I believe I had mentioned to you earlier that Wind Cave NP was considering deepening the
backup well (Well #2) associated with the park water supply under water right 419-2. This
well is presently completed in the Madison Aquifer and the water tested in the well has
exceeded EPA drinking water standards for arsenic and fluoride in the past.

The park has notified me that they have approval to deepen the well into the Deadwood
formation and see if that formation provides better water quality. I recall you telling
me that the NP5 would need to obtain a new water right for this well because it would be
withdrawing water from a different source aquifer.

My question for you is, does the NPS need to apply for a new water right before they begin
drilling, or can we wait until after the well is drilled and water samples are analyzed
before we apply for a permit? The park has indicated they will seal off the Deadwood
formation if it does not provide good quality water, thereby making the new permit moot.
If the Deadwood does provide good quality water, they would seal off the Madison aquifer
and pump only from the Deadwood.

Please let me know what the State recommends so I can let the park know.

One other item; were you able to see if your staff would be able to meet with the NPS in
mid to late August? If so, let me know what dates are acceptable and I'll try to pin
people down here and settle on a date.

Thanks BEric. Please let me know if you have any questions.

Jeff
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Jeffrey C. Hughes, Hydrologist

National Park Service, Water Resources Division
1201 Oakridge Dr. Suite 250

Fort Collins, CO 80525

(970) 225-3527 (direct)

(970) 225-9965 (fax)

jeff hughes@nps.gov

****:*****************************************************



Report on an Aquifer Test at Wind Cave National Park, on September 9 — 11, 2008
Jeff Hughes and Paula A. Cutillo, NPS Water Resources Division
December 3, 2008

Jeff Hughes traveled to Wind Cave National Park (WICA) on September 8 — 11, 2008, to
oversee the completion of a single-well aquifer test. The objective of the test was to collect the
data necessary to derive an estimate of aquifer transmissivity (T) for the Madison aquifer within
the park. Transmissivity is the rate at which water is transmitted through a unit width of the
aquifer under a unit hydraulic gradient.

The determination of this aquifer property will assist the National Park Service (NPS) and the
State of South Dakota, Department of Environment and Natural Resources (DENR) in predicting
how the Madison aquifer will respond to pumping proposed in applications to withdraw ground
water from the Madison aquifer near WICA. Personnel from the park, DENR, and U.S.
Geological Survey (USGS) assisted with the test.

The personnel involved in data collection during the test were:

Jeff Hughes (Hydrologist, NPS)

Steve Schrempp (Facilities Manager, WICA)

Marc Ohms, (Physical Science Technician, WICA)

Ken Buhler (Natural Resource Engineering Specialist, DENR)
Joel Peterson (Hydrologic Technician, USGS)

WICA Well No. 2 was the pumping well for this single-well aquifer test. Well No. 2 was drilled
in 2001 to serve as a back-up water supply well to Well No. 1. Well No. 1 is located at the park
boundary at the downstream end of Wind Cave Canyon, and Well No. 2 is located just over 550
feet up-canyon or west from Well No. 1 (Figures 1 & 2). According to drilling logs, Well No. 2
is completed and screened entirely within the Madison aquifer.

Background

The aquifer test was designed to pump and monitor water levels continuously in Well No. 2 for
approximately 24 hours and then shut off the pump and monitor water levels for another 24
hours as water levels recovered in the well. Well No. 2 had not been pumped for several months
prior to this test. Although Well No. 1 had been in constant use, it is unlikely that pumping from
Well No. 1 affected the water level in Well No. 2 during this aquifer test; Well No. 2 showed no
response to three days of pumping in Well No. 1 during a previous aquifer test (Cutillo and
Hughes, 2008).

Pumping schedule — The pump for Well No. 2 was turned on at 1046 MDT on September 9,
2008 and ran continuously for just under 24 hours with two breaks in operation. The first one
occurred from approximately 1148 to 1150 MDT and the second from approximately 1213 to
1216 MDT. According to Steve Schrempp, the pump automatically shut down twice because
water was discharging onsite instead at the WICA water storage tank located approximately 2.5
miles west and 450 feet upgradient of Well No. 2. The water was discharged onsite because




water from Well No. 2 does not meet Environmental Protection Agency drinking water standards
and the untreated water could not be discharged into the WICA water storage tank. Because the
pump had less head pressure to work against, the amount of current that the motor drew
increased and caused the pump to run much faster than the rate for which it was designed. To
solve this, Mr. Schrempp first tried to increase the head pressure on the pump by partially closing
the discharge valve, but the pump shut down a second time. He then adjusted the set point on the
motor saver for the allowable current to a value slightly above what the pump was actually
drawing to keep the motor saver from shutting the pump down. The pump then ran until it was
turned off at 1035 MDT on September 10, 2008. Recovery was monitored until 850 MDT on
September 11, 2008.

Pumping Rates — Maintaining a constant pumping rate during the aquifer test is critical in
calculating a T value. One method used to determine the pumping rate was to record the time it
took to pump 100 gal through the water meter (Hersey brand). This water was discharged into a
dry draw downgradient of the well and pump house. It is unlikely that the water discharged into
the dry draw was able to percolate to the water table of the overlying Minnelusa aquifer in the
area of the pumping well, and thereby increase head in the Madison aquifer during the test. This
is due in part to interbedded shale layers in the Minnelusa aquifer and the great depth to the
Minnelusa aquifer water table. Meter readings showed the following pumping rates for Well No.
2:

Volume Time

Time ofday pumped interval Pumping rate
Date (MDT) (gal) (sec) (gpm) Remarks
9/9/2008 10:47 100 59.2 101.35 Pump started @ 10:46:07
9/9/2008 10:49 100 60.1 99.83
9/9/2008 10:52 100 62.3 96.31
9/9/2008 11:05 100 62.6 95.85
9/9/2008 11:15 100 62.9 95.39
9/9/2008 11:40 100 63 95.24
9/9/2008 12:07 100 63.2 94.94 Pump stopped @ 11:48
9/9/2008 12:09 100 62.7 95.69 Pump started @ 11:50
9/9/2008 12:40 100 63.3 94.79 Pump stopped @ 12:13
9/9/2008 13:00 100 63 95.24 Pump started @ 12:16
9/9/2008 13:55 100 63 95.24
9/9/2008 15:02 100 62.8 95.54
9/9/2008 16:00 100 63.1 95.09
9/9/2008 16:56 100 62.8 95.54
9/10/2008 8:21 100 62.7 95.69
9/10/2008 9:32 100 62.7 95.69
9/10/2008 10:25 100 62.7 95.69 Pump stopped @ 10:35:00 MDT
Estimated water meter start value = 1590 gal
Final water meter value = 125,148 gal
Total water pumped = 123,558 gal



To verify the above pumping rates, volumetric measurements were also taken throughout the
pumping portion of the test and are presented below:

Time of Volume  Volume Time Pumping
day collected collected interval rate
Date (MDT) (liters) (gal) (sec) (gpm)
9/9/2008 10:50 410 108.31 60 108.31
9/9/2008 15:20 389 102.77 60 102.77
9/10/2008 9:18 183 48.34 22.4 129.49
9/10/2008 9:21 182 48.08 22.4 128.79
9/10/2008 * 966.5 255.33 120 127.66
9/10/2008 * 173 45.70 21.6 126.95

*Last two volumetric readings occurred just before pump was
turned off at 10:35:00 MDT

Three slightly different methods of collecting volumetric measurements were used. For the first
two readings on September 9, a 400-gallon plastic tank situated in the back of an NPS pickup
was used. The water discharged from the well was diverted into the 400-gallon tank for one
minute and then that volume was measured by draining the water from the tank into a calibrated
20-liter bucket. The pumping rate in gallons per minute was calculated by simply determining
the total volume collected in the 400-gallon tank.

For the first, second, and fourth measurements collected on September 10, the water discharged
from the well was diverted into a 44-gallon plastic trash can and the amount of time it took to fill
the 44-gallon trash can was recorded. The volume of water collected in the 44-gallon trash can
was measured by pouring it into the calibrated 20-liter bucket. The pumping rate was
determined by dividing the volume collected by the time it took to fill the 44-gallon trash can.

For the third measurement on September 10, the discharging water was diverted into the 400-
gallon plastic tank for two minutes, and the water was drained into the 44-gallon plastic trash can
(volume = 182.5 liters) and the volumes recorded. The pumping rate was calculated by dividing
the volume collected by two minutes.

The volumetric measurements listed above show a greater pumping rate than those determined
from the water meter. Reasons for this could be gear slippage in the water meter if it is not
designed to handle flows at these rates or if it was not calibrated properly when manufactured.
Possible errors in the volumetric methods are the inaccuracies associated with measuring the
water level in the calibrated bucket while draining the larger containers and recording the proper
times that the containers received the water. Recordings from the water meter readings indicate
that the pumping rate reached a consistent rate after about the first hour and 20 minutes of
pumping. It was generally agreed that the water meter underestimated the pumping rate and total
volume pumped during the test and that the volumetric measurements were more reliable. For
these reasons, a pumping rate of 115 gpm was used in the aquifer test analyses described below.



Water Levels — Water levels were recorded throughout the pumping and recovery phases of the
test. Two separate methods were used to record water level in Well No. 2. Water levels were
recorded manually using a 1000-ft electronic well tape (Figure 3, data in Appendix A) and
automatically using a Honeywell Model TJE 200 psi, true gage, 0.1% full scale accuracy, non-
submersible transducer and a Sutron Satlink datalogger (Figure 4). The USGS was contracted to
install and operate the datalogger and pressure transducer. The automated monitoring equipment
was set up similar to a USGS standard stream gage set up where the water level in a stream is
determined by converting the water pressure above a conduit filled with nitrogen gas to stream
stage. In this case, a nitrogen tank was attached to the % inch airline existing in the well and the
amount of pressure needed to allow a small amount of gas to emit from the bottom of the airline
was recorded by the transducer and datalogger. As water levels in the well changed, the
transducer and data logger recorded changes in pressure. These changes in pressure were
converted to changes water depth above the airline orifice in the well using the conversion factor
of 1 psi = 2.3 ft of water. The initial depth to water from the top of the well casing was set in the
datalogger using a reading from the electronic well tape. The datalogger recorded pressure
readings every five seconds. Due to the amount of data collected, it is not included in this report,
but is available upon request. This setup was removed at the end of the test.

When water levels were changing rapidly, two people recorded the manual measurements: one
person used the electronic well tape, and the other person recorded the readings. Manual
measurements were taken as quickly as possible immediately after the pump was turned on and
turned off. During periods of rapid water-level change, data recorded from the pressure
transducer did not agree with the manual measurements. This was likely due to pressure
problems related to the relatively small diameter airline. The two methods agree better when
water levels were not changing rapidly. Thus, the manual measurements were considered to be
more reliable and were used in the analyses below.

Barometric Pressure — Barometric pressure readings were taken throughout the aquifer test with
a Thommen Altimeter/Barometer and are presented below:

Time Pressure (inches of

Date (MDT) HQ)

9/9/2008 9:38 27.31

9/9/2008 10:43 27.30

9/9/2008 13:00 27.32

9/9/2008 16:00 27.32

9/9/2008 17:00 27.31
9/10/2008 8:30 27.32
9/10/2008 10:40 27.33
9/10/2008 12:00 27.30
9/10/2008 15:00 27.32
9/10/2008 16:05 26.83
9/11/2008 8:53 27.40

Barometric pressure remained fairly constant during the test and is assumed to have not
significantly affected water levels during the aquifer test.



Results & Discussion

Specific capacity — The table below provides estimates of specific capacity at different times
during the aquifer test using pumping rates calculated from the volumetric measurements:

Elapsed Time Apprquate Drawdown Specific Capacity
) pumping rate
(min) (gpm) (ft) (gpm/ft)
4 108 92.45 1.17
258 103 181.35 0.56
1398 129 181.80 0.71
1425 127 181.78 0.70

Specific capacity is a useful estimation of the rate at which a well can produce water. The data
show that specific capacity varies with the duration of discharge, but that after a sufficient
amount of time, the specific capacity of Well No. 2 was about 0.7 gpm/ft.

Casing storage — Casing or wellbore storage typically affects drawdown in the pumped well in
the early part of an aquifer test. The time-drawdown plot for this test indicates that the early data
likely represent the removal of water stored in the well casing (Figure 6). The ‘critical time’
after which casing storage no longer affects drawdown in the well was estimated to be about 46
to 73 min using the Schafer (1978) method (e.g., Sterrett, 2007, p. 229) with the inside diameter
of well casing varying from 7 to 8 5/8 in, outside diameter of pump pipe = 2.5 in, and a specific
capacity = 0.56 gpm/ft.

Analysis of pumping data — Analysis of the aquifer test data during the pumping period was
complicated by two stoppages in pumping. The first break unfortunately occurred about the time
when casing storage was assumed to no longer be contributing to the yield of the well. It is
difficult to fit a Theis-type curve to the variable-pumping rate data and so the Cooper-Jacob
(1946) straight-line method was manually fit to a semi-log time-drawdown plot to estimate T
from late-time pumping data. This method is valid when time is sufficiently large and the radius
of the pumping well is sufficiently small. However, it should be noted that several of the other
major assumptions made when applying this method are not valid, such as a fully penetrating
pumping well and homogeneous and isotropic aquifer properties.

A straight line was fit to the manual data collected after casing storage effects were believed to
no longer be a factor (Figure 6). Transmissivity was calculated for this period using the
following equation (e.g., Sterrett, 2007, p. 209):

~2.303Q
47AS

T — 3688 ft? / day

where Q is the pumping rate (ft'/day) and As is the change in drawdown given by the straight
line over one log-cycle time (ft).



As Figure 6 indicates, the time-drawdown curve during pumping can be separated into three
stages. The first stage, as noted above, is affected by casing storage. The second stage is a
transition between water being withdrawn from casing storage and water being withdrawn from
the aquifer. After about 40 min, the slope of time-drawdown plot noticeably decreases. The
most likely explanation for this flattened slope is vertical leakage through saturated layers above
or below the screened interval of the production well, which brings about quasi-equilibrium
conditions in water level.

Analysis of recovery data — Aquifer transmissivity was also estimated from the aquifer test
recovery period. Figure 7 shows residual drawdown (s") versus the ratio of the time since
pumping started (t) and the time since pumping stopped (¢"). Residual drawdown is the
difference between the static water level and the depth to water in the well during the recovery
period. Again, the data can be separated into early and late-time data; the late-time data likely
better represent true aquifer conditions. Transmissivity was calculated from the recovery data
using the following equation (e.g., Sterrett, 2007, p. 242):

_264Q

!

T = 2742 ft* | day

where Q is the pumping rate (gpm) and As " is the change in residual drawdown over one log-
cycle time (ft).

Conclusions

The aquifer test data were affected by casing storage and variable pumping rates, and were
perhaps also affected by turbulent flow in the pumping well, partial penetration of the pumping
well, and vertical leakage. Given all of the above, however, transmissivity calculated from late-
time pumping data and late-time recovery data agreed quite well. The results of this aquifer test
therefore indicate that the transmissivity of the Madison aquifer in the area of WICA Well No. 2
is on the order of 3200 ft*/day.
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Figure 1. Schematic cross-section of water-supply Wells No. 1 and No. 2 at WICA, constructed
from drilling logs and survey data. Land surface elevations were revised from the diagram in
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Figure 2. Well No. 2, the pumphouse, and Total Station setup over the WICA-12 benchmark.



Figure 3. Water level being measured with the electronic well tape in Well No. 2.



Figure 4. Automated data recording set up at Well No. 2.
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Figure 5. Drawdown vs. time in the pumping well for the pumping and recovery phases of the
aquifer test. Manual measurements were made using an electronic well tape and the automated
measurements were collected using a transducer and datalogger.
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Figure 6. Time-drawdown plot for the pumping phase of the aquifer test. Water stored in the
well casing affects the early test data. Tramissivity was determined using the Cooper-Jacob
method from the later-time manual data.
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Figure 7. Residual drawdown in the pumping well plotted against the ratio #¢" for the recovery
phase of the aquifer test. Note that time during recovery increases to the left on this chart. The
change in residual drawdown over one log-cycle for early-time and late-time recovery data were
used in the calculation of transmissivity.
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Appendix A.
Manual water level measurements from Well No. 2 using the electronic well tape.

Wind Cave National Park

Water Level Measurements in Well No. 2 during single well aquifer test

of September 9 - 11, 2008

Data collected with 1000 foot electronic well tape (USGS)

Data collected by K. Buhler (SD-DENR), J. Petersen (USGS),

J. Hughes (NPS-WRD) and Marc Ohms (WICA)

Data entered by Laura Quattrini and checked by Jeff Hughes on September 12, 2008
Modified on October 27, 2008 by J. Hughes (changed the pump stop/start times)
Note: TOC - Top of Well Casing

Depth to

Clock Elapsed Water from

Time time TOC Remarks
DATE (MDT) (mm:ss) (ft)
9/9/2008 10:42:15 N/A 176.55 Pre-pumping water level
9/9/2008 10:46:40 00:00 197.00 Pumpon @ 10:46
9/9/2008 10:46:55 00:15 204.00
9/9/2008 10:47:10 00:30 210.20
9/9/2008 10:49:50 03:10 266.80
9/9/2008 10:50:00 03:20 269.00
9/9/2008 10:50:10 03:30 270.00
9/9/2008 10:50:15 03:35 272.70
9/9/2008 10:50:25 03:45 274.90
9/9/2008 10:50:45 04:05 277.50
9/9/2008 10:51:00 04:20 280.50
9/9/2008 10:51:15 04:35 282.00
9/9/2008 10:51:20 04:40 283.60
9/9/2008 10:51:35 04:55 286.80
9/9/2008 10:52:05 05:25 291.70
9/9/2008 10:52:30 05:50 296.00
9/9/2008 10:52:50 06:10 298.80
9/9/2008 10:53:15 06:35 301.80
9/9/2008 10:53:30 06:50 303.70
9/9/2008 10:54:00 07:20 307.30
9/9/2008 10:54:20 07:40 310.00
9/9/2008 10:55:00 08:20 313.80
9/9/2008 10:55:30 08:50 316.90
9/9/2008 10:56:00 09:20 319.00
9/9/2008 10:56:30 09:50 321.50
9/9/2008 10:57:00 10:20 323.70
9/9/2008 10:57:30 10:50 325.30
9/9/2008 10:58:00 11:20 327.50
9/9/2008 10:58:30 11:50 329.15
9/9/2008 10:59:00 12:20 330.90
9/9/2008 10:59:30 12:50 332.35
9/9/2008 11:00:00 13:20 333.85
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9/9/2008
9/9/2008
9/9/2008
9/9/2008
9/9/2008
9/9/2008
9/9/2008
9/9/2008
9/9/2008
9/9/2008
9/9/2008
9/9/2008
9/9/2008
9/9/2008
9/9/2008
9/9/2008
9/9/2008
9/9/2008
9/9/2008
9/9/2008
9/9/2008
9/9/2008

9/9/2008
9/9/2008
9/9/2008
9/9/2008
9/9/2008
9/9/2008
9/9/2008
9/9/2008
9/9/2008
9/9/2008
9/9/2008
9/9/2008
9/9/2008
9/9/2008
9/9/2008
9/9/2008
9/9/2008
9/9/2008
9/9/2008
9/9/2008
9/9/2008
9/9/2008
9/9/2008
9/9/2008
9/9/2008
9/9/2008
9/9/2008
9/9/2008

11:00:30
11:01:00
11:01:30
11:02:00
11:02:30
11:03:00
11:03:30
11:04:00
11:04:30
11:05:00
11:06:00
11:07:00
11:08:00
11:09:00
11:10:00
11:15:00
11:20:00
11:25:00
11:30:00
11:37:00
11:40:00
11:45:00

11:48:20
11:48:30
11:48:45
11:48:55
11:49:15
11:49:30
11:49:40
11:50:10
11:50:25
11:50:40
11:50:50
11:51:00
11:51:30
11:52:00
11:52:30
11:53:00
11:53:30
11:54:00
11:54:30
11:55:00
11:56:00
11:57:00
11:58:00
11:59:00
12:00:10
12:02:15
12:05:00
12:10:00

13:50
14:20
14:50
15:20
15:50
16:20
16:50
17:20
17:50
18:20
19:20
20:20
21:20
22:20
23:20
28:20
33:20
38:20
43:20
50:20
53:20
58:20

61:40
61:50
62:05
62:15
62:35
62:50
63:00
63:30
63:45
64:00
64:10
64:20
64:50
65:20
65:50
66:20
66:50
67:20
67:50
68:20
69:20
70:20
71:20
72:20
73:30
75:35
78:20
83:20

335.15
336.50
337.55
338.70
339.60
340.63
341.50
342.35
343.01
343.70
345.25
346.45
347.40
348.30
349.08
352.05
353.90
354.95
355.65
356.34
356.50
356.75

343.70
348.00
328.00
322.55
313.30
304.60
300.80
303.10
306.60
309.70
311.20
313.70
318.30
321.20
325.90
328.00
331.10
333.00
335.60
337.00
340.00
342.60
344.75
346.35
348.35
350.52
352.75
354.80

A-2

Uncertain of depth to water measurement

Pump off @ approx 11:48, uncertain depth
reading

pump back on at 11:50:00



9/9/2008
9/9/2008
9/9/2008
9/9/2008
9/9/2008
9/9/2008
9/9/2008
9/9/2008
9/9/2008
9/9/2008
9/9/2008
9/9/2008
9/9/2008
9/9/2008
9/9/2008

9/9/2008
9/9/2008
9/9/2008
9/9/2008
9/9/2008
9/9/2008
9/9/2008
9/9/2008
9/9/2008
9/9/2008
9/9/2008
9/9/2008
9/9/2008
9/9/2008
9/9/2008
9/9/2008
9/9/2008
9/9/2008
9/9/2008
9/9/2008
9/9/2008
9/9/2008
9/9/2008
9/9/2008
9/9/2008
9/9/2008
9/9/2008
9/9/2008
9/9/2008
9/9/2008
9/9/2008
9/9/2008
9/9/2008
9/9/2008
9/9/2008

12:13:40
12:14:10
12:14:20
12:14:35
12:14:50
12:15:00
12:15:08
12:15:15
12:15:25
12:15:35
12:15:45
12:15:58
12:16:08
12:16:21
12:16:37

12:16:57
12:17:29
12:17:40
12:17:55
12:18:09
12:18:22
12:18:45
12:19:04
12:19:18
12:19:33
12:19:50
12:20:00
12:20:15
12:20:30
12:20:45
12:21:00
12:21:25
12:21:45
12:22:00
12:22:40
12:23:00
12:23:35
12:24:00
12:25:00
12:26:00
12:27:25
12:28:40
12:32:25
12:34:00
12:40:35
12:45:10
12:50:00
13:00:00
13:58:00
15:03:46

87:00
87:30
87:40
87:55
88:10
88:20
88:28
88:35
88:45
88:55
89:05
89:18
89:28
89:41
89:57

90:17
90:49
91:00
91:15
91:29
91:42
92:05
92:24
92:38
92:53
93:10
93:20
93:35
93:50
94.:05
94:20
94:45
95:05
95:20
96:00
96:20
96:55
97:20
98:20
99:20
100:45
102:00
105:45
107:20
113:55
118:30
123:20
133:20
191:20
257:06

348.00
340.00
333.00
324.00
319.00
314.00
310.00
306.00
302.00
297.00
292.00
288.00
284.00
279.00
274.00

329.70
287.60
289.80
294.00
297.40
302.10
304.50
308.20
310.45
312.20
314.50
316.10
318.00
319.20
321.30
321.73
325.00
327.00
328.30
331.40
332.50
335.00
336.20
339.40
341.60
344.60
347.50
351.00
352.30
355.10
356.10
356.75
357.45
357.65
357.90

A-3

pump shut down @ approx 12:13

Pump on @ 12:16 Uncertain depth
measurement



9/9/2008

9/9/2008
9/10/2008
9/10/2008
9/10/2008
9/10/2008
9/10/2008
9/10/2008
9/10/2008
9/10/2008
9/10/2008
9/10/2008
9/10/2008
9/10/2008
9/10/2008
9/10/2008
9/10/2008
9/10/2008
9/10/2008
9/10/2008
9/10/2008
9/10/2008
9/10/2008
9/10/2008
9/10/2008
9/10/2008
9/10/2008
9/10/2008
9/10/2008
9/10/2008
9/10/2008
9/10/2008
9/10/2008
9/10/2008
9/10/2008
9/10/2008
9/10/2008
9/10/2008
9/10/2008
9/10/2008
9/10/2008
9/10/2008
9/10/2008
9/10/2008
9/10/2008
9/10/2008
9/10/2008
9/10/2008
9/10/2008
9/10/2008

16:01:50
16:59:20

8:26:15
10:04:00
10:17:35
10:31:20
10:35:11
10:35:23
10:35:37
10:35:44
10:35:50
10:36:10
10:36:15
10:36:24
10:36:30
10:36:38
10:36:45
10:36:51
10:37:00
10:37:08
10:37:16
10:37:29
10:37:44
10:37:59
10:38:15
10:38:32
10:38:49
10:39:08
10:39:50
10:40:16
10:40:26
10:40:37
10:40:47
10:40:57
10:41:22
10:41:34
10:41:48
10:42:01
10:42:16
10:42:31
10:42:56
10:43:40
10:44:11
10:44:34
10:44:58
10:45:39
10:46:09
10:47:01
10:47:52
10:48:53

315:10

372:40
1299:35
1397:20
1410:55
1424:40
1428:31
1428:43
1428:57
1429:04
1429:10
1429:30
1429:35
1429:44
1429:50
1429:58
1430:05
1430:11
1430:20
1430:28
1430:36
1430:49
1431:04
1431:19
1431:35
1431:52
1432:09
1432:28
1433:10
1433:36
1433:46
1433:57
1434.07
1434:17
1434:42
1434:54
1435:08
1435:21
1435:36
1435:51
1436:16
1437:00
1437:31
1437:54
1438:18
1438:59
1439:29
1440:21
1441:12
1442:13

358.02
358.10
358.55
358.35
358.31
358.33
350.00
343.00
337.00
332.00
329.00
321.00
316.00
312.00
310.00
306.00
302.00
300.00
297.00
293.00
290.00
285.00
280.00
275.00
270.00
265.00
260.00
255.00
245.00
240.00
238.00
236.00
234.00
232.00
228.00
226.00
224.00
222.00
220.00
218.00
215.00
210.00
207.00
205.00
203.00
200.00
198.00
195.00
192.50
190.00

A-4

pump off @ 10:35:00

Uncertain time and depth measurements



9/10/2008
9/10/2008
9/10/2008
9/10/2008
9/10/2008
9/10/2008
9/10/2008
9/10/2008
9/10/2008
9/10/2008
9/10/2008
9/10/2008
9/10/2008
9/10/2008
9/10/2008
9/10/2008
9/10/2008
9/10/2008
9/10/2008
9/11/2008

10:50:09
10:51:43
10:54:00
10:55:00
11:00:00
11:05:00
11:10:00
11:15:00
11:30:00
11:45:00
12:00:00
12:15:00
12:30:00
12:45:00
13:00:00
13:30:00
14:03:00
15:01:00
16:00:00

8:50:00

1443:29
1445:03
1447:20
1448:20
1453:20
1458:20
1463:20
1468:20
1483:20
1498:20
1513:20
1528:20
1543:20
1558:20
1573:20
1603:20
1636:20
1694:20
1753:20
2763:20

187.50
185.00
182.50
181.70
179.22
178.13
177.60
177.31
176.97
176.85
176.76
176.72
176.69
176.67
176.66
176.65
176.65
176.64
176.65
176.79
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Manual water-level data used to calculate aquifer transmissivity and to construct Figure 7:

t', Time . .
L El_apsed since pump Ratio t/t' 5o NS G]
time drawdown
stopped
(min) (min) (ft)
1429.10 0.18 7798.6357 173.45
1429.30 0.38 3729.4194 166.45
1429.53 0.62 2318.4755 160.45
1429.65 0.73 1949.7443 155.45
1429.75 0.83 1715.8716 152.45
1430.08 1.17 1225.8733 144.45
1430.17 1.25 1144.2096 139.45
1430.32 1.40 1021.7156 135.45
1430.42 1.50 953.6641 133.45
1430.55 1.63 875.8916 129.45
1430.67 1.75 817.5627 125.45
1430.77 1.85 773.4222 123.45
1430.92 2.00 715.4881 120.45
1431.05 2.13 670.8309 116.45
1431.18 2.27 631.4276 113.45
1431.40 2.48 576.4220 108.45
1431.65 2.73 523.7904 103.45
1431.90 2.98 479.9799 98.45
1432.17 3.25 440.6780 93.45
1432.45 3.53 405.4199 88.45
1432.73 3.82 375.3968 83.45
1433.05 4.13 346.7126 78.45
1433.75 4.83 296.6430 68.45
1434.18 5.27 272.3176 63.45
1434.35 5.43 263.9948 61.45
1434.53 5.62 255.4103 59.45
1434.70 5.78 248.0785 57.45
1434.87 5.95 241.1574 55.45
1435.28 6.37 225.4401 51.45
1435.48 6.57 218.6043 49.45
1435.72 6.80 211.1374 47.45
1435.93 7.02 204.6485 45.45
1436.18 7.27 197.6422 43.45
1436.43 7.52 191.1019 41.45
1436.85 7.93 181.1174 38.45
1437.58 8.67 165.8766 33.45
1438.10 9.18 156.6003 30.45
1438.48 9.57 150.3654 28.45
1438.88 9.97 144.3708 26.45
1439.57 10.65 135.1716 23.45
1440.07 11.15 129.1549 21.45
1440.93 12.02 119.9121 18.45
1441.78 12.87 112.0564 15.95
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1442.80
1444.07
1445.63
1447.92
1448.92
1453.92
1458.92
1463.92
1468.92
1483.92
1498.92
1513.92
1528.92
1543.92
1558.92
1573.92
1603.92
1636.92
1694.92
1753.92
2763.92

13.88
15.15
16.72
19.00
20.00
25.00
30.00
35.00
40.00
55.00
70.00
85.00
100.00
115.00
130.00
145.00
175.00
208.00
266.00
325.00
1335.00

103.9238
95.3185
86.4790
76.2065
72.4461
58.1569
48.6307
41.8263
36.7230
26.9803
21.4131
17.8108
15.2892
13.4254
11.9917
10.8546

9.1652
7.8698
6.3719
5.3967
2.0703

13.45
10.95
8.45
5.95
5.15
2.67
1.58
1.05
0.76
0.42
0.30
0.21
0.17
0.14
0.12
0.11
0.10
0.10
0.09
0.10
0.24
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