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APPLICATIQN FOR PERMIT Ezg
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) , (N()TW-D.‘«W@IIWW 4 not a;:x;llrcnblo.) © o ’{ ;
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(b) Daté and place of Incorporation ...... 3.9..53 ........ HLLL”J];-- OJ’MJ mota
(c) AmOlll‘lt of capital stock -';; ...... ..‘33.5.’1 QQQ.-. .Q .......... —meean e m——— e e ———
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8. Esiimﬁted&atolwor)& See "Estimated Goat of WOrk" on back 01‘ this form.
(n) Ilcnd Gatcs. ( JR o (b) Pumplng plum. $-.-..-.--.-.. i
nock Heipmobmemane

(o) I‘lum%ng....,.-....--. (d) Canal earth. $------..-.--
(0) OUhEr BIPUCIUTES Locememmsasmsinensmsremcanesosmemsneanacanes otal 5 ivnh cenen

0. Dcscrlptlon of’ dlverslon works; : i’ » : , b
I Nnture of works. (Pcscrvolr. dam, dltch, ﬂume, pumplng plant, etc.) !

: l

in channel) feet, length ot lo\. ‘

-

RiR D\menstona ot works. a;,‘f"’ R '“«:’ur Ly
" (a) Dam; Helghi. Uimﬁ.a.)..hl’.‘.feel' length at bottom,.
-.M’.’J..-.....Ieot' thlckness at bottom 1305 fect, thlckness at top _---..1.2.--..‘..‘-. o
fcet, slope at front watrr face .3:..1.'1.(.15'12@ ciho.ard).-, a‘tbp} at back face 331 W1 th' 20! be LI
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' U~1J s1ara on‘air' )

C;gpggggighaghhe is the President of Daksta Vest ¢ orpo?;}gir%epgéis ‘

" property; ghat,m:uilsut(slﬁls'g/rfb”sd Ab{we unddthu qwier-of the abo{re descﬂrlbed
Ad the above and: forepoing stat
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/ )
Z Wk Hegg, a Registeread Lanad Sarveyor, oo heraby cert/ry
Thall at the reguest of rhe DAKOTA WaarT CORPORATION, [ dertermpmed Sy
freld survey rhe /ocation of a proposed aam Fo impound water and
rhe shape, /ocalion anda capacily of the reservoir Yo be createa rheraby.
! Furrtber cert/Fy rhar rhe point of diversion, rhe Sile of rha
reserveir and rhe proposad areas where water /3 o be wsay are
localed, w./r4 reference fo U S Land Survey cornars, as Shown /n
Ve above map. Peon.
MHES gy
IN WiTNESS WHEREOF, J/ have hareunts € my Aand
ana Sea/ Fthis /3% aay oFf MNovember, {7
. H"'u" Vs X
| . % Aegistered Land Sur
VT i . =
I X RATIT R PPLAN
oy DAM AND RESERVOIR
- ACKANOWLE DGMENT 0F IURVEYeN cALm: J'x b
STATE OF Sourw DAKoTA \J gt
COUNTY OF PENNING TON . \u I' ;
™

o TH_X-F LA, before me, the «nd’lr.ir'!m-f; a Nolery g 1L | / i '&‘ V=
Public within ana Ffor the State ardad County aforesad, '| | / %
personally appeared Mﬂ.ﬁﬁf’, Ao wn Ffo rme Fo be rhe \,"? 0 r|I / WATER DIVERSION FACILITIES
person who ewmecurted rhe above Swurveyors Cerfificate ‘*hf ) |

WiTw&SS my hana and seal Fhis._ _La_ d"‘y of NMovembar, /9539, u. J0 APPROPRIATE WATER

‘ &‘4 ScAaL&! As SHNowN
WaREl - o Notary Pablic ik e g K £ 08 T Po.
@+ |
My cdmuascon @nmres MHORON, SOUTH DARKOTA
- v - 5 STAVEN ENGINEER/NG Co.
. RAPp CrTY, Sovrs DakeTa
Aoav, /959
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o didaca. ﬁaJ:s,—y’r’wuneJ caon. Choraadic e e .d.t-«....c.'.fp.l.ta’.'-.-‘.1.'351 ...... cinr

“p l’rclwmivv«o waters riqhts,
STATE OF sou'rx,‘ PAKOTA

County of -.-;....lié{}h_q...__.,_',_____m‘;_,"]ss._I B L

‘. 4 Plerre, South Dakctn,

b , ' /!'
'l‘hls ls to ceruty that tln‘ foregolnig nppllcntlun was rﬂcelved hy the cOmmlsqlon at, I.Q.-.'BEQ ...... o'clock
6 - — !
.....L"\-.m. upon the -e-... I o ieeen day of . ale D .‘.—..Q.-.‘—f!.’.’.h.‘l.-f. ................ , 19.:.3..&.}. "

2 atate Water Resources Comrnlsslon

. f o NN By )‘QMMMA _ .
6 CD 2 2 : / Chlet hnglneor, “Executlve Officer

Numbor nf permlt ..... 2T

s
. 'I,‘ ‘, s

/ ‘

JE 4

. ‘a . ﬂ,h ‘.
Dale of reueipt of correctcd nppl!m‘.lon -

4

Date fx ) :

whlchvapp!lcant mny clnlm rlght -
J ,g:(\ ,,',‘-‘ s 2/
.--(l l/.(tf).’.é - i

n---.

At -.»'rhls is to cerufy that we ‘huw‘ exnmlnnd lhl. fore;,o!ng nppllcauon lor aa‘permlt tr npproprlate mter of the
. State of South Dakota, and we hen.hy grunt !ho same a8 stated heveln, subjeot howe\er, to the t‘onowlng ‘Iimita. .

"tlons and conditlons: - * ~ n R

lst. '1“1& equlva)ent ot at. lcns. on&ﬂnh of the, .vork abov.e speclﬂed ls to be completed on or b=fore ...... van

"U )/ 26) lD./"’/ ( Foy : =~ /‘,}”/‘A\‘ ‘.‘ ("" /4&-’8’“

""""""""""""""" ol BRI (4,7 U N !{5,26,: 2

2nd 'I‘he whole of anld work ls to be comp!eled on or before -.--.----:.‘ ...... a -C‘.. -.‘.‘..' ........ T e

- 3rd. ’I‘he llmlt of ‘tiime ﬁ nroor of henenc!nl use of water npproprla'ed n nccordance hnre-\ m; ls
A f{-é_/.e.r.,.f:f_f.....;L‘_?:‘.é:il...': & ‘ Nl
. 4th, 'J.he water approptlnlod shnll bn umd Iﬂr the purpose of -.Q/.).‘.Z./.‘.’f!J.‘:“!!---f—.’/f.--gmmﬁfﬁl.é /

./ é.l'.{f.—*.{é /f’z.zw.--Z.---/-/#.-/.L@E-‘.’.é .....

5th1 The prlor rlghl ot all pcrsuns who, by comp!ixmce ‘with the laws of the State of South Dal\utn, have

A acqulred”' right to the use of woicr m.ml not be lnjurloush’ atrccted by thls appropriation,

ol i
‘~w j 'W'm’; yak’,,;,,. EN BN

‘""..; 0l ,i‘(h ':()“

 gth, JiThe. amountﬂor thé npproprlnthn lxelieln granted shnll not. cxcecd' ..... ..‘J.\‘.".'..éz_(—'." =

..................

'cublc feei per cecond; nelther shall it ofceed the capacity of the above descrived system of diversion works,
nor the least amount of water that expcrlcnco mny hereafter Indleate as necessary for the~prod
* jyrihw-eltesalaalol- ust=tzoth

thazhast=hushat

ore-AhaR—ORt.—,

Eﬁwm o : ﬂ'd o / me-for-each-acresofslandsdo which water Is; actually
2 ¥/ 106qs atvra . tletrje
and ben zﬂclu ya )pmc u::tg:&on on or kefore ...00 f’..’.!.‘.J.{?.-{.‘ ..... g 4.-. uné’..r,. sald water 6 be usei

during the follo*.\lng dcscrlb\l nnnunl pcrlod

zzz.d.{{l_{f.aan.c €...>2717 /¢ ...... L. '}/Qﬂ" .4’: ......................................................
Witness my hand this -.o-n. .f’.{ ........ day of -.-.(//fﬁ(!.‘:ff ........ 0. éQ.
State Wmu' ncsourcea Commisslon
S' BYy. C ;.( (,.» ) .).,.\_UJA,_‘,;
o - L \(.hlef l‘nglneel Gxecutive Officer
Cé;liﬁi,ale of COnstructlon fssued .-....----.‘L..-J UL.“ ..... 3:.’.-.:’.-.- 1079
Water Ll( ense lssued e reeceam—am—amasas 3! ? ...... § ......... 10.70
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Remarks by the Applicant:

ITFM B8: Lstimated Cost of Work

Dam and accessories (spillway, contrcl house)
Intake and reservoir certrol pipe lines
Valves, meter, weir

Tuflltration gallery

Contingencies, @ 109
ESTIMATED STORAGE COST

Water Supply Line: Fumps $ 1,800.00
Supply pipe line %o avproximate
location 12,800.00
TOTAL

§h0,21L .00
5,328,00
1,084,00

Iy, 300,00
%5&,927.53
5,063,00
$§Efbéﬁ.6u

_1l,600.00
$70,620,00

APPENDED: Two prints of reservoir curves showing reservoir
capacity and arewn and spillway discharge rate of

varying water stages,

REFERENCE: Engineer'!s Revort on Freliminary Survey, Design
L and Cost Estimate, deted October 31, 1959,



Form 10,

STATE OF SOUTH DAKOTA

WATER LICENSE NO, 563-2.

lst Q
(1) WHEREAS, On the g iy of __December A2

Dakots West Corporation

made Water Right Application No. _Sf)ﬂ__ fora permit to use .66 cubie feet persccond of the waters
of Iran Creek, including storage.af 115.2 acre feet of watex
County of Custer < State of Seuth Dakota, for —..xeczention

prrposes; and

(2) WHEREAS, On the lst day of —_February AD 1960

Persit No. __5_63_2— with a date of priority of Devember 1, 1959

wits issted to saidapplicant oz the diver-ion ot xaid water, and provided for the completion of construction ol the water
supply svstem therein deseribed on or before the 26th day of January AD9—85 _ and for the
appit-ation to beneficial use of xaid water on or before the 26th day of January AT _L-

and whereae on the 18th day of May, 1970, the Permit was transferred
to the United States of America for adminictration by the Forest Service.

aml:

(3) WHEREAS IUis b eeby certified that the applicant has complied with the provisions of the laws of the State of South Dakota
) . ) ) . store 32.7 ocre feet .
celating to completion of the construetion of the water sapply svstem and is entitled to digsgt 2R R K

annually
frxanra of waterflor heneficial use and.

(ty WHEREAS, It is herely certified that the applicant ha: complied with the provizions of the laws of 1o S of South Dakota
refating to the application of watee e veneficial use of the following extent.

Water is used for wuublic recreation purposes
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(5, NOW, THEREFORE, By the vintue of the authority vested in us by the laws of the State of South Dakota, We hereby prant ang

¢ confirm to the U.S. Forest Service —
M L}
i & of Custer
',‘é the holdvr a8l OWHET e of s permit No. 850322 a water righ., dating frowm Degember 1, 1959
L. ' e , .
! to use of 32,7 scre feet annuel )xnhﬁxfm'xknxxﬂmd"f the waters
of, Iron _Creck ‘ ‘
in the County of Custer and State of South Dahota, or so much thereof as yay be necessary for the
o . . ,
} purposes hereinbelow mentioned. to be diverted ale_oopodat 1177 _feet South 43 _05' East fiom tle NHW f
corner, Section 27, T2S, RGE ’;‘s
and gpdygdgeuslpieny, —8tored in place
g
3
{
{or the purpose of public recreation
o bl s
Subject to any lmitations i-ted in Water Right Permit No263-2 .4 subject to the laws of the State of Jouth Dakota. ;“‘;V-;
‘ ‘ s
:
1’ WITNESS, My hand and seal of our office st Pierre, South Dahota
| '
A ~ this 8th day of July AL, :
i ' {
H Nineteen Hundred and Seventy
! ,
i WATER RESOURCES COMMISSION
M
B By:
b | |
\ L ’b.;’
f: '; Lis Chief Engineer, Exccative Officer , J.W. GRIMES
SO
X )
i
{
i\
\
‘:x.:
1
\"\1\ ;



Form 186,

Permit No. 563=-2

Water Diversion No, 2 BATTLE CREEK Water District

CERTIFICATE OF CONSTRUCTION

. . . U.S., Forest Sevvi
This is to Certify, That Frvice

’

the holder ——_ o,

Permit No. ——263=2 _ issued upon Application No. 563=2
1959

, bearing date of priority of __Dccember 1,

feet of
acre 'E".yyﬁ;‘&%g of the watersof_.__.

Iron Creek County of Custer , Stute of South Dakotaat ..

32.7
authorizing the diversiondo%

o
a point 1177 feet South 43 05' Fast from the N Corner, Section 27, T25, RGE.

for X recreation

’

t

purposes,ha_s _ complied witl the provisions cf the laws of the State ot South Dakota relating to proof of

completion of the works of diversion set out and described in said Permit; that said works are found in satisfactory

- - . , 32.7 ocre feet anrually
condition for diverting and conveying to the alace of in‘ended use———____ sy xtbxpsisessieg of water.

Date___July 8, 1970

WATER RESOURCES COMMISSION
By:

J.W. GRIMFS, Executive Officer

L [
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Iate Water . . ¢ NOmeoea563m2e e il

e o |

-------------------------

APPROPRIATION OF WATER
"

Office of State Water Resources Comu{!as!on,

Plerre, S. Dak .......... J(;gombor. 11 ......... - 19_._,9.

Nouce Is hereby glven that .ije-taketa-ilast- corpox,'ni:.non_------ .-_;----------_--L whose postoffice

address Is .. Hurzm ......... temocaa ' e T 8. Dak., hos made an nppllcatlon in accoxdanoe with

the’ pxovislons of the water laws of South Dakota for a penm.t to .pproprlate for beneﬂclal usa --(1,..;5&__-- SRR /

cublc feet of water per zezond of time from t_Le)‘.Ima..cpqek_--__--.,__--_--.-..-.’.’----_--.“.‘..' '{_;.-.through the J
B v .

B \ . ‘
\ w. MW—&&QMH?—O uoso::t--ni.x_ﬂr'lim‘.-‘.-b:rl:; i polnt of (llvemion of which 1J to e located on l'\_{.bgt,h_---".‘:,- R

“-“I ;

the conslderation of any or all information pxes\'nted

banl—- af sald stream in the TS S % of ‘the.._HN._..._______ % of Section :;';-.2:(;;,'('_'.,;;-’...‘--,,-

TWp .-.:_Ig--;-.-- ‘Bange ..£3-.... . $ald water to be used for the purpuse mmm,-_lﬂ
IQMM : , I TR

vt

This apblichﬂon' will be tnken'u'p by the State Water Resources Commission at thelr office at Plerre for

"‘conslderat!on upon the -B&tn- day of --5&,33&‘:’ ........... 19-69.. at ..-.2-..,----1\[ All lnt‘émste'.l persons

may appear and be heard,

il

Appropriate autlon will be taken by the \\'ater Reaources Commission after sultable time has elapzed for

RS

State Wate* Resourcez 'Coimnmission

¥

8o :': Gni'l H. ‘Sundatrom-Publisher
Ceter County Chronicle
Quster) South Dakota

By |

Q&l.?f\ﬁnsmrwﬂ}tmtlx&m&c%
Burtcn F. Jones,
Water Rignto Spesislist

Prtran B
w ~
e,
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Yenn 11—=0"rvot’ of l'uhllmllon--A.p’ﬁroprll!lon =t Water, -

[TI NO. ......... tucerencans
PROOF OF PUBLICATION
STATE OF SOUTH DAKOTA bl m‘mw 24 o w»m-.m, S
88, (i
County of custor . _..__ 5 (First: Pableationt e, 17,1959) .

APPROPRIATION OF, WATEL .
) Office?dt{ State - Water; T

A ? el !’ 3 z
——— Q_I.'.].-. II..‘.-.SundsleﬂL,.-.._..,..,..-:_ ....... being (lllly p,errcl;’cssg r;]g: nggm{,sgxi.?'u 1959I
sworn, dnposes and says the annexed printed copy of Notice Notlco Is hereby ‘given: that the,

¢{ Dakota’; Wes “Corpumthn‘.,whose;, ;)
postomcc.cn_ drf.ssyls Huron, S,’ %
Dak, riade; n'appl,catlon;ll -

of lntention to Apprlpljate Water was taken from the _..._ -

., o i , acl:'c B ce, l'.!;p;thg provisions:o
| CUSPER GOUNTY. CHRON]- - a newspaper which ;foxt:”;? c’;§,~, s'?.f ‘Sotith7Dakota
during ‘the whole itme of. publl(ation of -said notice herein '
* after 5tated has been aad s printed ‘and publls‘\ed in the
' ’ tf‘ B
Litv ‘ Of i C.Ll&ﬁﬁ.r,-..’.----County of
2 AW ,
| - ? Gus te Ly - and State of South Dakota' y ge“ﬂ%: gxt:nss:ﬁitifw? oF. tg?'l;?usﬁi ’
‘that’ the said notice was published In said newspaper on the t}fg pﬁﬁs@f‘%‘,’gﬁi 2 Forfsg”:{ ‘gg;:; .
’ an ;. otherdlan a :
followmg dzue: : , o Thi ,appll-ﬁ“b%{&.;‘{fri? 5.
. (A up}byihe:Sta t?;;i Water: Résoirces|
w4 'DOOGMbGI' 19 1959 ______________ - Co 'ﬂdn’inl ;heir{; joffice' at] *:
- - ;’éfﬁ tor} cfoxss!deratlonj guaonff*th“é 0
A ayyo u. . 2
——bics DGCGmbel‘ 24\ 195() e — { P Allhlnltt. et Br.}"?:sgnsk.?nay .
s :ng \ X 0 are ke
Dacercber :31\ 1959 ' . rgf%gf Fll bpudaka
, g g oy
‘ anunr '7 1 mnsSnn&?nﬁrp & Hig
d. . 960 == ' - “elapsed ll‘tl)riutthe.v ;i‘sideratiokt oﬁ
. . : any or all’information’presented,
in each and cverv issue of the full number thereof, the ﬁrst .. State Water’ ne&um&
lication b de on the _17____day of- b P ‘ﬁﬁoﬁtﬁlﬁlss‘?a 5 o
ublication being made on the _1%7..__day o ' on F:Jonas,
p g y Decem er K' Wnter mgh!s “Speclalist’
192 and the l'\st publicauon onthe .7 ___________ day of - 50_{‘"
(‘ '
e J_amla.t'y ______ 1960, upon which days or times T aaaee i ey ..s-..,., -
of publicatlon af«\lresald the newspaper was regularly pub ‘ Dl]‘*) i "]"ﬂ}' \_/J _‘;,

lished and th"lt d'\rivlg the whele time of said publicat.on he

|

|
. JAN 11 1960

| -—-’
S{ATY WIATEN RESHURCES Godad.

WEREE, M DIKOTY

Subseribed aud sworn ‘o hefore me this __'1’_;_.._(]¢1) of __Janunry . ________ A.D. 1950~
l__-_..L‘_“'}L.’..'.LL (/_ ’4u.;.;.. Ldagmese .

4
! Notory Public .__Cuater . ___ Cotinty, S. D.
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PHOJLCT: Dam end Keservolr fer the balkota West Covporation
Ounert's Address: 4933 Third Streetb, 3.0,
Huvroi, Sovth Laktota

SUBJLCT kngineor!s Report on Frelluminary Survey, Design
pad Cost Batlmate

A. Location

The proposed dam vould be lecated on YIron Ursek
in Cuasber County, 2outh Dakoba, approximately threo elrline
miles soutneast of Keystone., TYhe centerline of tihs dam would
cross Iron Creek at & point 177! 8,:3°051E, from the north-
wost corner of dection 27, Township 2 South, Range 6 East,
B, The ressrvolr et rull stage would vé,Erhbtirely conteinsd
in the HWE of Section 27,

. Puppose and Requirewonts

1. Water supply for a propesed reoreationl "y reaort,
The water to be used For human consumptlon and geneval uae,
including fire protection, plus sprinlkler irrigation of golf
groens end tees and londscaped grounds. Sprinkling of polf
coursc fairuays is not contemplated.

o Phe exact locntlon of structnres nnd the polfl
cournc layout ere not datermined ab preseni, but it is entici-
pated that the pripeipel arca of uss will be lceated in the
S5¥: Section 27. A schematlc piping layoutb, showing lecatlon
and antlcipated amounts of water duty will accompeny detailed
construction drawings of the dew and wccessories.,

3. The estimnked areas of groens, tees and lewns
to be sprinkled ls 22 acreg. The requirement In irrigatlion
water wos computed at the rats of onc inch of water per weak
per acre for & norivd of 16 weels, from mid-Huy to r.ld-5eptember,
end entimated to be 33 ecrs feet, as maxlmum requirement for a
dry 8eaa2n.

., %he deaign populatlion at peak season 1a 750
people for & roriod of lﬁ waolks, from mid-Hay To inid-3aptomber,
whio will reguire en estinated L. sere reet of wahker. The
totol requirement for the peak season, theralor, 1s cstimated
at 77 scre feot.
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5. It 1s anticipated that the resort will opor-
ate for o nlne-month soason cach year. During the "off-
paak” operating socaaon of 1y éays, the devign population
1s asswied to average 6UD fooplc who, auring that periud,
will roqulre an sestimabted IO scre feot cf uwater,

(. In swmnary, it is estimated that the wnnual
water requiremont will total apprarlmately L17 scra feel, of
which 77 acro fect will be rcounlrec during the perlod, wic-
iny to mid-3eptomber.

¢. Watershed Data

1. Area: 12.72 square milea, or J,150 acres,
This was detarmined by planicetor Lrow V,5.3.5, quadranglaes,
7}-minute serics, shoulng forest covoerspe and sontours ot
[iC.foot Intervals ot e scale of 2,000 feot per inch,

2. Bhape: The main chonnel lenpth 16 56,000
feat, aa deternined by wheeled map mecsure. ‘Tha aversge width
of waterashed is 5,2l0 feet and tho aspecht inlic, LA is 8.63,
The diffecrence in elevation betusen the rescrrolyr slte end the
upper endé of the main chernel ipg 1,540 feet, or & slope of 275
per 1,000 feet,

3. Covert The watershed 1lleg in the Black Hills
Hational Forest end has en esbtimated 855-905 cover of conilerous
ferest whlch wonld, therslor, be classed ag "dense", It glso
£#11ip in the '"pole" c¢laagiflcation, vhereli: the domlnenl true
growth ranges fron L to 12% diaweter et breest helght. The
few open meadowa hoeve & good rod and Zrass cover.,

D. Hydrolopy

1. Hecords of runoff from thia watershed were act
available and rainfell rccorés nsar tha site wers nol avallable
in any significani measure, As & desipn criterion, bue toaviest
racorded 2li=hour rain in Rapld Cityls 70-ysar wicather racords
(5.57") wes btalen eg e 70-year marzivmm for the watershed. The
sreatuat intensity cver a falrly large area, comparable in eige
to the watershed, was 2.58" in one hour. During small loculized
cloudburats, coverinpg one or twe squarae milec in eren, irtonsitiee
up to [.35" per hour huve been recorded locally, bub 2% .y balleved
that this rate cennot Justifiebl:r be applied to the tniive wetars
ghed. A mazimun intepsity of 2" per hour was ad o &od Tor tie
vatershed erea, L ' :

. 2, ‘The highest césrpoalts of old, weter-cepssitea
delrla vers noted at several points upstrcan Irom the regervolr
ste, Frowm approrzinats cbanrel erosa scctionz, slopeg and
roughncys cheractarictics, it iz Zsbinated thal the debris wag
deposited by o flow of some 300 fo [OO CF3,

"
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2, The pradominant surfacs soil of the vator-
shed would probably be claesed cu a gendy leen, In a roason-
ably dry stete this would have ot absorptien cepecliy of from
1.4 to 2.10 inchas of water belfowe runoff (U.3.3.0, vecord
data). The average for the watershed wos ansuwed to be 1.5"
Tt was further assumed that, due to o 664 sakturatlion at the
beginning of the heaviest palnfall during o heavy Lhunderstorn,
the residual capaclty for absorpilon vias roducod to O,5" of
water, or 1/6 of the heaviest rainfall, before uppreciable
runoff would buglin.

Since the total of & 3" ruln in the uatorshed is
2,038 eere fent, this wenla mean that some 30 scyre foel tiould
not reach the regorvoir mntil long arser the pealt flow 2ea
pagsed. Gonceniration time from bthe centroid of tho uatershed
is computed at B5-90 minubes,

i, The meximui rate of runoff wes computed by bthe
Burkli-Zieglsy Torm:la: |
i
14

Q = Mike VS * 4 which,
i

¢ = Gu.rt./Bec.

H = Droinage arca in acies, 0,120

5 = Average slope, 27.5 ft. per 1,000 feet
o+ = hunofT coeff'iclent

Tha valus of "c!" wos given sonsidcrebls astudy. TFor
§ol{ coursis, pasbure iends, @tc., vith good god covel, the
psual veluc s ebout 0.16 to 0,25, The mersured runoffl guring
clonsely superviscd studies at the Bent Creck, H. G., Experimontal
Poreat indiceted values of we', for fovesled ewvasy, rangéd fron
0.0935 to 0,113, A B! yalue of 0U.16 was used ln computing the
mex lmm runofi vate from this satershed to be 95 0FS, or Th.23
¢F3 per square mile.

5. The flov of wuter in iron Crcelt wes mengsured on
aetobor 20, 1959, using o 90¢ poteh trienguler wolr of heavy
ahoot metal and reduced by Kingis forrmle: G = 2,52 HE47,

Fuor a month preceding that date thers had becen no preciplitatlon
azxcapt a fow winor ynin or snow squells whica canged no runoff.
e proceding summer hes been unusually dry; henog, it iz bo-
lieved that thesc flous ropresent abort the minimua rate to be
expacted. The llawe ucre od followst

Station 1: A% the reservolr site in PW. Section 27, Township
2 South, Rangoe 6 xsst, BHH. Plow, 0,320 CP3, ovx
147 GPM.

Station 23 In 3W; Secctlon 14, sams township. Flow, 0.456 CFS3,
or 160 GPI,

Station 3: In Sk, Section 13, oame Lownship. Flow, 1.310 CF3,
or 730 (PN,

e,
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It is evident that, in the deep canyon betuoen Stations 2
and 3, there ln conaniderable plclk-up rromn underground equifers

which surface in the canye..
%, Isasrvely

R

The watay linas,

3

with resarveir fmll, will be at

Elevation Lh6y, with & capecity of 11Y.2 acrs feet. The water
Line &t th2 tﬁfoof tha portal to bthe spilivay tunnuel will
Kb

gtend at &1,

£ and Lha top of the cum et ul, h4T0. botwaen

El. Li:6u and BL. hiiHo the capacitg of the raessrvoir basin will
y

be 103.7 acra reet, Detween L.

®l. LI 70 ths basin capaclly

60 and the top ol dam at
will be 34.5 aere feect. The capaciby

of the spillway wlll bs 115G ¢, wilthouh surucharyge. A praph
of the proposcd reusrvolr and spiliway capecltics is saspneonded.
“he lonses dus Lo cvaporation ead deep percolavlon ere aatimnind

Lo spounb to 307 off the su

rface of the waparvoir curing the

geagon from nid-Hey to mid-Septembar, Suvrface Area at ml., hh6eo wiil

e 1u.7 &creg.
», _Den

1, 'Tba dan Wil
heving the s¢lecued matoria
the £i11, with a rollad cls

1 conglgt o) a cowpacitcd earth rill,
1s pleced In tne upsiroen part of
v core sec¢lbion panging in thickness

from 16 feet in the core tvench to eight feet at waber line
clevetion. %he upstreon alops ghall be 3:1 from BLl. II70 to
ti. 60, and L1l from El, L3 Lo tha upobtream toc. The crest
width shall be 12 reotb. 1he dounsbrean glop? ahell be 3:) Trom

¥i. W70 te EYL, WJho ot whi

ch elsvebion a 2G~foot bsrn 1z to

¢ nrovidad, tron this bernm the slepe shall be 311 to the
dowvnetream toe. Top snd dcunstream slope to te seoded witly crested

whealt grasa.

2, ihe bed of
vegetation, sod or other de
gearified to improve bond ¥
cors tyench shell te exeava
rpaterlal end f£illed with cl
foot rollers of adequate e

the den shall be atrioned of all
latorious unterials and thoroughly
1o the embankment., The Yo-fool

ted Lo hon roclk ov other inpsrvious
ey cowpucted in 8" 1ifts with sheeps~
1zht to 955 of optimum denaity as

detvermined by th: nodiflad Proctor metlod, waleyr being saded

vhen requirend Lo [Uvarm opt
roclk abutment or othar nlac

fmua wolstare. Compaction apalast
es inaccessible by roller to be by

Hpappa-paciar™ or agual wechanlenl meens.,

3. ‘The enbankment shall be cerriled up in 8% 1ifts

I3

and compacted to 9Tk of opt

imvun density, bhe denser materliel

belag placed in the upstruan sldaj peisture content nd com-

paction to ba clossly supar

yigad.

l}, The upatream plops shall be riprapped with rock

placed on & 2" blenksat of ¢

vocls and gravel to be not 1

ravel, the conmbined thickness of
asa than 9". The gradatlon shnll

be puch that apacea batusen the larger shboaes are wall filleq
with smaller frapgments. he embankment shall be consbtruoted

to n superalevatlon of 35 o

£ 1to dapth to allov for possible

<A
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future asttlement, with concecrent reduction in freesbaard.

G. Spillwey

1. The splilway leg to te o funnel driven in the
gollid grenite cliff foruingr the north abutment of the daw.
The inlet portal, 16! wide x 0! high, with {faived approsches,
shall be shaeped to broad-crested splllway napne section for
the short initial drop. The tunnsl crosgsa scction to be decreased
ag lnereasing weter veloclty allowa, but the cepscity atv 1o
point to be leas than that of the Inlet portal. Any cracks oz
Tissures noted in tunnel (or core crench) sxcavetlon to he
qront sealed or pgunited,

2. The splliway tunusl will not be lincd, except
that eny ssctiong shouing multlple cracky may be gunited bthrouch
such faulty aveas., The pgreater longth of the tumnesl will be
a 06,5 x 6,5 bors &f 2 slope of -0,15. Tha spilivey will dla-
charge on besdrock below the dovmstrsam foe of the duaw at an
angle nearly colincident with the axis ol tha strewn chonnel,
the tallrace being collectsd to the stremn channel by & vertical
roclk clifi approxiwaitoly 100 feot from the cxit porcal, The
atrean bed fells rapidly In o« sexies of xif{les bLelow this
roint, so there should bt ro tallwater veoblem ab the downastrean
toe of the Li1ll. It is plammed to siabilize that poriion of
the tos contalned in bths present channel with wagte rocl: exca-
vated Crom the tonnel.

%. The entrancs porial 1uill be rpvotccted by a
Tloating boom or cormrse prill ai such distence L{rom the portal
thait Tree flow into 1t will be malnteined, to prevenc the entry
of floating i&racg, dDrush or loga which might lodre in the Lunnel
bore during wmguel £lood pa.iods.

H., Other Aucesgories

1., ‘YThe dam w1ll have an 8% rennrveir control line
and & 6" water intake line. The control lime shall have an
injet box equippec with 4 trash vreck in the bottom ol the ressr-
voir near the upstream toe ol the dem,. The weter intnke line,
lsading frem the infilivabion galiecry in the Led of the rescrvolr,
will run parellal fto the control line uag 1t passes under the
¢am. Fach 1ine shell be of cast ivon pipe, Cless 150, with bolted
nmechanicel joints end compressicn gasketas. They shull be cop-
structed entiraly in excavetlon and be fitted with at loast two
tapr-ed concrote cutofl collars between tho upstreem toe and cum
conterlinc &snd one in the cley core., Both “hese lines snhall he
installed and tiphtly backf{illed berore embhankmint is placed,
The racervoly control 1line olet wili ve an bedrosk bLelew the
downgtream toe of the dam,

2. A conbrol house ¢!’ concrete will be located below
froot in the downstream borm of the dam and constyuctod bafore
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embanlment 1s placed. It wili house the two plpe linas,
valves, pumps and other conbrols for operation ol the water
supply and roleasc of water from the ragorvoir.

3, A trlapgulay stscl plate welv 1s to be
mounted in concrete lusedlately upairsam frow thoe resarvols
to mengure hha incomiug wetur. A walor meter callbrated in
oublc fect Is to be iaatellad ln the control hunae to messurs
the rabe &b whilcl water 1o beiny veleased.

J1. JCosts

The cosh of the cam and &ccessurius, ifucluding
spillway, control aud supply linos, infileracion bvel, conbrol
house and valvss, but not including gaups, is astlwated to be
£56,020., This glves an cnbluated cudl of 1ha6 .26 ver oewy
foot of sbtoroge.

15 ecrnticipatad that the installation will have
continuoens suvperviclon and operation by a recidoat carxetaler,
go that it wmay bc opcrabed in conformity with the noliey gatab~
1ishiecd by tre State Waber Rosourcss Commlssicn.

N
w
I
£
v

i

Respscebfully sulmitted,

JPTAVER SMGINRERING COMPALYY
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V. L. Rugie I'e b
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Cokoler 21, 1559
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REPORT OF A MEETING
HELD IN STOCKGROWERS COMMUNITY ROOM
RAPID CITY, SOUTH DAKOTA
SEPTEMBER 28, 1961

A committee ropresonting stockgrowers on Hattle Creok to-
gethor Jith roprosentativos of Dakota Wast, Incarporated met
with J. ¥, Grimos, Exocutive Officer of the State Water Resources
Commission and Raymond F. Lund, also from tho Commission, Those
present included the following?

Charles Phelps, Hermosa

Firancis Drophy, Hermosa

Walter O'Neill, lermosa

John T. Colgan, Hermosau

-Charles Brophy, Hermosa

Terril Brophy, llermosa

Ed Anderson, Raplid City

J. R, Anderson, Platte

Ed Wergin, Rapid Clty

v. L. Rugg, Rapid City

J. W. Grimes, wWater Resources Commission, Plerre

Raymond F, Lund, water esources Commission, ['fterre

John T. Colgan of Hermosa sarved as chairman of this in~
formal meeting, which was hold for the purpose of arriving at
a betcer understanding of the ralationships between Dakota West,
Incorporated and the ranchers living on Battle Creek, with re-
spect to a water permit which had beon previously granted to
DPakota West, In orporated for a 1imited amount of water to be
stored for their use,.

In opening the discussion, Mr. Colgan referred to a meeting
that had been previously held tn Ed Wergints offices in Rapid
City, and to a ilater meoting held in Rapld City on Monday,
Soptember 8th, at which time a pgroup of interestod partles

directed questions to Raymond Lund, who had keen asked for

such o moeting.
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With this Lrief background, Mr, Grimes was thon asked to
explaln tho wvater permit which had been grantod te Catota West,
Inoorpnrated, 4 corporation wvhiich bas planned a davelopmont
project on Iron Crack,

In roferring to o Cile copy of the pormit which had bhoen
granted, Mr, Grimes road the Vestrictions which placed certain
limitations on Dakota Vest; Incorporated water Tight, For eaxe
ample, only the unappropriat2d water could Le stored, Although
some of this mappropriated wvater couvld be stored in a Yosorvolr,
under the physical ansd climatic situation which prevailed in the
arei, it would be only the snow molt woter availabla for storage
such as contemplatod by Dalknia Yest, Incorporated. There aro
other times when watur might be stored, but only at the timo
of hich €lows = higk flows uight be defined as the time that
the flow from Dattlo Ureelk roaches tho Cheyaiine Rivor,

Againg emplhiasls was Pliaced on tho faect that only the une
apprepriatoed water could b diverted er stored for use, At any
stage off tha roservolr, pagaago of wator is pravidad, (t was
nated that Dakata Wost, Tncorporated Proposes to Install o gon
dlawatar tdbn i tha rasorveiy to 2llau for passago of sator,

Raforrico vas miﬁa to evaporation lossos that oceur, In
view of cha asmall resorvoir involved here, apparently ovaporae-
tion wgvld not amount to much, Tha ovaparation might be caﬁuld—
ored as an offgot to logs that would othorwise occur in the
creoks, Excuss wators downsgtraam would roprasent unappropriated

vator,
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Tt was further pointed out that certain conditions had boen
fmposed on tho use of water from the donm. water at the point of
use may rialse a question wlith raspoct to tho quality as woll as
quantity. Further, concerning fiows into the Cheyeuno River, it
was stated that Lt would not bie nocessary to have a atrean {low-
ing constantly in ordaer to determine what mipght represent high
flow or unappropriated water, For example, water 1eft in pools
at varicus polnts along the stream may suffice to provide that
needed for domestic use, Then, of cuurse, the matter o deter-
mining quallty and the quantity of the water in the pools left
jp the stream wculd be subject to evaluation by interested parties,

1t was explained that water might be storec to the extent
of its loss ivto the limostone areu. Kith reapect tn evapora-
tion loss, th;i would be subject to the temperatures, the
season, cotc, EIn furtier reference to excess water, in the event
of a hcavy rain or storm the samc condition oxists as at the
time of « hoavy 5n6w melt. There would be more water flowing
dounstroam than could be put to use by those interested in
using the same. 1un tha' case, it ropreseunts excoss OF urappropri-
ated water,

Carrying the thoupht a step further, there wmight bg ranchers
on tho Cheyenne Kiver, for example, who could point to Battle
Croek as a tributary and thus, an important sepgment of the
Chevenne Kiver, since the Cheyonne River represonts the con-
trribution of varlous tributartaes of that stream.

Moasuring dovicos may be fnstalled to recoxd the in-flovw
to the proposed storage yresoervoir but even that would not tell

the whole story.
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Mr, Brophy aslced, supposa suoveral storage dams arve builit
on the tributaries of Pattle Craek, what offect would it have
on the flow? Of courae, the answer te that guestlion would
depend on the numbey of storage dams bullt, as woll as a number
of other factors,

Many times the flow downstroam will show up heavier than
the flow upstream, The point we« made that if the raservolr
is so located that water would be diverted diractly into it
at times of high flow with the natural flow to be passed that,
iy itself, would obviate the question which has arisen conceru-
ing the stophage of water in the stream bod of the creek.

Mr., Colgun stated that 1t appeared we are in agreement as
to when to store the water. The next question is how to nass
the flash flood: thrvough the dam, Obviously a 12" pilpe would
not pass & flash flood in the surges that would bLe required to
carry water over the limestoile area. Mr, Rugg pointed out that
under i nine foot head a 12" pibe would daliver aboutl 84 cfs
wbile under a 25 foot head the rate of ualivery would be 14 cfs,

It was pointed out it might requir: some time to fill the
raservoiy from the ioval of the pipe to the emergency splllway.

Mr, Grimes stated if we assume that a flash flood did wot
excond the capacity of the dam, the gate must be left open for
a short timo. With the gate left open, even then as the reserv-
olr fills, a high head of delivery would be maintained as nearly
as possiblo through tihe operation of the reservoir, as to the
volums of water golng through the pipe, to inecease the volocity
through the pips, the ffléﬁion loss increases as the sguareo of

the diamoter of the pipe dpcroasos,
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If the pipe could be increased to 2'w" 1t would lncroase
the flow about thrve "inco,

It is racognised tihat the flows wlhiich get into the Chouyorne
River are realiy wasted wator inseofar as the users on Dalttle
Creel: 23ve concorned. A questioun was directed to Mr, Rugg about
the possible onlargemsnt of the pipe,

One concern of the ranchers involved the time wheon the
gate would be open. For instance, supposing a four inch rain
wero t©n occur at 2 A,M,, the peak of the flood below the dam
wbuld have passod beforao anyoﬁe would be up to open the gate
to release wator which othorﬁisr should have beon ruvleasead to
add to the surgo in sufficient volume to pass the sink holes in
the limestons area as dosired by the ranchers,

in rosponsa to a question concerning the size of the splilil-
way over-flow, Mr., Rugi stated tho plans call for an eipght foot
fraeboard ~ the spillwayv is twelve feet wlde 30 that they could
handie about 1,200 cfs, Further, to nrevent the pipe from pluge
ing up, provision has been made for a boom %o prevent irees and
logs from jamming the plpe as well as tl:e spillwvay, TIf the pipe
wore to be installed with a valve, then a cquestion would arise
concerning the oporation of that valve. What would bLa expected
irv the way of regulation of that valwve? Wculd it bo left half
open, a quarter opon, or throe fourths open, or open cowpletely?
This question was ralsed in consldofution of the operators down-
streamn,

The cperaters are concerned about rates of flov vhich would
permit passage of water over tho limestone, The handling of the

valve could prosent a problem as it might be somewhat difficult



to regulate, Mf. Grimes askod Mr., Rugg if he could estimate

the cost of doubling the slize of the pipe, Mr, Rugg, stated,

in his opinion, it would cost about five times that of a 12"
pipe, He seemoed to be of the opinlon that it would cost around
$3,000, to install a (2" pipe while a 2L pipe might run any-
where botweon 12,000, and 15,000, 7This is merely an ostimated
guess subject to careful scrutiny and questlon,

Mr, Worgin stated that as Manager of Dakota west, Tncorporated
he derire? a definite conclusion so thoy would know where they're
at with respect to planning the commorcial buslness development
which is contemplated.,

Mr, Grimes oxplained that in the event of any serlous queosw-
tion, an appecal could be made to the Water Resources Commission,
and boyond that an appecal could be mide to the courts, Mr,
Wergin asked, if there is no particular snow melt, wvhen de we
store water? Once wator is storec in the ressrvoir tho com-
nerclal anterprise would have the use of that water throughout
the year,

Hr., Rugge pointed out there are only eipght acraes contomplat-
ed for a ¢olf course and thou 1t is only the pgreeus that thoy
are interested ia watering. XYt woiuld require about eipght inches
of water por veek, The fairways will not be watered, Taking
tho optimum use, one inch por acre per week, or eight inches as
in this case, per wveal, would be ugad. This figure is ‘sased on
that usod for cemetorios, golf coursas, atc,

Tho grestlon wus ralsed - what about putting down a well,
perhaps scamewhere noar Hevmosa - In liou of putting in a large

pipo with valves, in the dam? In furthorance of that gquestion
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Mr, Ruprp asko! - gupoogo that they woro Lo gupply & one hundrad
thousantd gallons of uvater by diversion from such & woll, would
they, the corporation, be allowvod that amount of water diversien
olsovhere? Mr., Grimong stoted that tho arransenent would he tho
same ay in the relationship that noir exists Lotwoen Rapid Yalley
and Rapid city, Jlovover, if a woll wvore te ba put down, thon tho
quostion weuld arise - would the water users betwoeun tho dam and
the well be saatisfiod?

It was statod that the ercoll had boon dry Lotween !arimos:
and the sink arsn during the past sin woolis,

Ar. Yorgin callod attenition te (e importance of having the
1asuo clarified new because they want to aveild poteontial trouble
at a later date,

With respect to apy conceran about establishinz o precodont
in grantine the permit on Iren Craek, Mr, Grimes pointod out
that any econsideration to be givon by the Cormission goos through
tho same procodure as at the time the avplication is made for
vater on any given stream or from any particular uwource, UHeo
asasured the proun it s not the intent of the Conmission to
cvar«-apnropriats the waters of thoe stroam,

Thoe quastion vas raised as to vhother or not thoiro wore any
political issues involved in the granting of wvater rights? To
this the answer was *not - not as far as anybody could dotermino,
The applitcant still has the right of anpeal to the courts., As
a matiar of fact, sorving as an adninistrative apgency, tho Con-
misaton acte as o bufter betueon apparent conflicting itnteorestn

and the courts,
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If a fedoral case wore involved, thon the only solution would
be through the courts, The United Stites doous not maintaln any
water adminlstrative agoncy such s wo walntaln in South Laltota
and such as is maintained in the individual wvestorn states,

A navigable str&am, as ve knew, is sudject tu Congresslonal
jurisdiction, but is assignod to tho Corns of FEngineers for tho
handling oY tiatl juricdiction,

M, Colgan, in summari;iau, stated i1t appoars that Dakota
Vest, Tucorporated can Givort or store ouly the sunow nmelt or
excoss wators when flowing in the streams,; to the Cheyenno River,
In anv ovent, wvater is nol to e storsd alb any time until ofterx
1t 15 flowing at tho mouth of ITron Crooli. It was pointed cutl
that dompatic uso has prierity, hence the water users have a
preference which ig ahead of any storape righta that may be grant-
od. It might Lo pointod cut that whon the anow wwoelts in tho hills,
1t is stmilar to tho situation whieh prevails on the nlains, that
thawing or melting will develop about the aawe time, and vperhaps
tako nlace a 1ittlo fagtor en the plaiug than in the hiltls,

¥r, Colgan montiloned the fact that thay folt they had boen
anubboed LY the Forest service officials whoun & meating had been
proeviougly celled for intarcsted parties on Spring Croelk and
State Forest Service officials did nat show up, My, Grimes
indicatod that by calling an official meeting, waking it paxrt
of official state business, the Forest Serxvice officlals would
have less occaston to ignora such o wmeoting when tho group ‘o
caliud toguthor to discuss probloems of mutual intorest, My,
Colgan went en to point out that roaccently, Forsast Sorvvice

of ficiuls hnd boen more considerato ond it new appearaed that
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they would co~ovporate us nocessasy,

Mr, Grisos statod that in casu of disagrecimont concerning
the use of wvater, un agrecmont ameng tho usors thengsolves is Lhe
best arrangement that can ba autered into, Likewisc, aygreements
reached through the Comwwissicu would bo Letlor perbaps than the
court decisions,

A question -~ wiutl Is the Lrrigation scasoen? Lt i85 consid-
ored the season during which wvaiter cen be wppliovd Denoficlally,
it is usually considored tu Le the svowlng seuson bul this is
ot teclinically correct, Vor purposes of iyrigallon contructs,
May lst to Oclobor isi has boon defined as the irrigation scason,

In further reference to thu storuge of vator, dakota Vest,
ncorporatea proposces an installalion that is conceived aud dee
signed so as not to interforoe vith any oxistiag vatleyr righi on
Iron and attle Creelis, Mr, Fage askied - wvill o water right
obtaulued on a streaw reproseniing loss than vight percent of a
particular watershoed actually hurt wator users 1a thie iawer
reachoes of tpu stroewn?  The answor - i Ly or may not hwt
dependiug upon the fucilities coustructod awd the Limo storago
O ULG,.

Mr, Griwes pointed out 1;‘13 well for o group like this wo
et togeiher in oroes that inibxuaticn iy bie exchanged ane that
whiclh is obileinod from both sides ey beo coasiderced, It is the
Furpose of vakota testy Incorpuru{éﬂ to divaert vatoer at o tlue
vhien others are not hurt, \

e vergln agalu ralsed Lhe (question as o wiicn vatlor might

Lo stoxred? . Grimes sptated thal there is Lo yueasticu in {lho

(9}
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minds of tho watoy Resources Cowwmlvsion that unappropriatoed
wabteors oxistl, 7This walgry 1s spring runoffl wnd oihor seiriods
whot flows are in cxcoss of cownstrewn ueeus. This waler uiy
bu stored fox lutcr uvso, To wihaabl depiree will facliliitlos moot
natural low {lov conditions? Thls appeared to Lo w PAJOY GUGH=-
{ion <« how bLig shoeuld itho outlet Le?

Alttention was divocied %o the fuct {hal the waler which
gets iuto the Cheyeune Rivor from Duttle Crocle is porluaps a
measure unapprapriated vater which could be assigned to the
‘co}porution.

Vith rospocl Lo procecduies involved, if scueoue or (roup
consicoer themselvos harnoed, they wmay o direetly to the Cooie
nmission, or to the courts, or to the courts after the Cou-
wission hadd side its declsioun,

1he installation of i rccording gauge to rocord the roserve
oir leveal scemod te be ouo way ot wmawing the deotevalnatlen as to
wlien the corperation would be eatitled o store waler., JAu aute-
Latic recorder wvould showv tlie resorveir lovel, IL would bo nec-
casnry Lo cliange the papor ovace ovory oight days. It would
have thoe owdvantage of shiowiug thu hisbory of the olovation atl
&ll  tlmoes,

IL would b poussiblo to put a racordivg auge downgtiream
helow tiwo outlebt works on the duary, so as te woagure nverflow
iucludling that from the cmorginey gpilluvay, L7 nocessary. At
prosend, a gauglng statlon i3 malutainod i HBattloe Croek bolow
Hermosa, .\ parson could put an accunmlative voading gausge on

tird tubo whtch would nmcasure tho rato of flow and provido an
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acounulative record of tha amount of watur paascd through, This
appoears to be unneccusary vith a recovéing ghugo on the resorvoir,

Uath resnoct to the ovaporation loss from the roservoir, it
vas pointoed out that would bo absorbed by balioti Vest, Incorpor-
atad O & small pond such as coutemplaton, tho louss woeule ape
proximate about 25 acre foct wner yoor,

Agaln, in further roforence te nalking an annoal, waoator users
would have final rocour=ae of anpeal to the eourty,

Mr. Grimaa aslted 17 after two yoara 1t 1is obaorvod that the
12" pipo ts nat doingz thoe Job, then wvhat? It wvas sugpestod poye
haps a larger pipe could then bo installed, The guostion wrould
arise ag ta nroof that the 12" pipo was vot dolng the job., Tho
important thiag is te yronlaco the flows tiat would norpmally bo
in the crosk durivg heriods vhoen such wator ls requiresd and would
gatisfly downgstioam for donostic use and nrieyr vater vipghts,  Sr,
Grimos sald he yonld —o~axamtnr the quoation In the 1tiaght of tho
Informition that bad boon pragontad and disaussod. o nasuno
that tho nnly snvrcae of wyator in Hattle Croolt wvay in Tron Oreek
and vas 30 2fa, tho loasg during four hours vould ba el Lasgs
than with an § efa discharpga over a porioed of 23 hours, To
inereasa the flow avar a Yongor pariod at timo wouldd also in-
craase thoe losg, I wo wara thintting in torms of tan dyona of
wator out of £1f%y, out of fron Crook contributing to the toas,
1t woutld ho tmpossibie to mensure, Tthe first 3 ofs water to
it the Yimestene area will provide the vator loss rogardlosns
of tho gource, Tt iz entiroly concefivable that wator from

{ributerias, othor than Tran Croelk, wauld bo the firat to hit

(11)



FE

tho losa area, tlorcfore, providiﬂg all of the loss juvolved,
Glvine farthar conatdoration to this rhaso of rune-off, we know
that mot all of 1t wauld roach the lass arca at tho gwme tine,
Wator o the flatter upstyoam surface tritotaries conuld bke o
caunle of days later, doponding vpou the amount of raln, drop

1 elevatien, and othor factora involved, Tt is nossible to

cot af the flov relatienzhips to ratn ir raachos of the river,
Somatimoe during tho fMlood flow peviod, vhen the gates aro opon,
it wil}l wvroveo baneficial, VFlowa o tho atreams gproad osut over
onouzh timoe s0 that above (hoe loss arce it bullde un runidly

to o poeale but tevels off toverd Hermosa, I¢ wae were tn suner-
irpose overalions of a rveoservolr, It vould pealkt un o Liteéle
lover aud loagthen out tha Flouv after the flood penls, Yor
ftllustrative purposes, roeferenco was made to a granrh, Any

flnua greator than 3 af's would gat beyond the loss reachins of
the atroam,

Tt a3 alao pointed oné that norhapyg 18 would Lo noasible
to ingta1l ant electronic doricoe which wonld actunte o enndi-
tloner to open the valve, Tlhls wauld ba automd ¢in, but 1t
would bhe axnensive,; too,

Tt oras Eluggasfwv! that 4t vould be well tn install o nnizure
ing dovico In the loas aroa, say Jjust ahove the loass area,

Conatdaeratten s given ta ways and moenngs LDy vikeh tho daw
wouid helyp, by ateving up water and thon rolaeasing 18 in sluns
tn carry over the limestono areax i time of a loyw flow, This
woutd be very holpful,

Tt vvould invnlvos o nroblaer for ibe oparator n haudiing

the oneration of a r2acyrvedr tmider those conditions, In eny

(1)
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ovent, the operation eof a reservoisr has te coufovsrwm te Lthal which
is outlinend in 4 pexinit, e quesitlon was asked 1t the ratuche~
ors wvors Lo bavgatn for tho rzlease of watoer al certain thmos,
coulsd an eoquivatlent amount bo storved or replaced at other viwmes?
The answer - “yos, 1t 15 possible”, L[t would be a matior of
trading among the water uvsoers, For exinple, il un emcrgaoncy
it

wore Lo arige, an azreomerc botwoeen the waver usors ang tiw
corporation wvould Le all »ight as Jong as 1t did net vioclate
previsions of the lLaw, The Ccocnmission must make ithe doterioine=
aticn as to whether or not othor wutu#*uuars are Injured uﬁour
sucli an arrangoment, If such arrangeneat were wade, a cony
should be gsont to tho water Resourcas Conmigsion so ¢t 16
could be put into tlie water rlghté rocovds,

e Grinres stated thatl in dry scasons ihe streamm beos
gev so0 dry, it Lakeu a ltot orf water to soals up the bed,

Bofarenco was mnuc to tho Carl Brown ropoert propused in
toLG conuerning Batbuly Creok, It way made foe sepator Francis
Cagso. Jo that roport 1t was pointed ocut that the loass in the
Limaestong axvoa ratgod fron HBos to 905, vhoroas in tho sandstone
area tho loss would range fran 10 to 165, Mr, Grioes called
attention to gome work that had beea done on Yronch Groak,
whore o pipe had baen lustalloed to carry watox throupgh a sink
hole arca, Slnes that 12% pipoe has been inglalled, capabia
of caverying about 5¢fs for 3,600 feot, there has becn, apparent-
ly, batier supplﬂ¢%f water in welle in the arca, whereas bew-
fore tho Installation, wells goiung dry in the Froench Creelc

arca sooricd Lo bo o cournan occurance At cortaln tiwon of the year,

(13)



In responso to a question as Lo how a vatershed plan would
worls, Lt wus poluted cut that here, there is intoreat in low
flows which s just the opposilo for purpogses of a watershad,
Furthorwore, the $oil Consorvatlon Serviae Yalershed Program,
under Public towe 366, 1s limited {0 an aran not te excood
230,000 acras, AL Lt is larger thaun that for haudling uvator,
1t naturally goes to tha Corps of Fugineors for one of thoiw
projocts,

TL mirslt boe concluded thal this couflarenco was uveeful even
thou;li o cefinite reoislons were roache? at the time, MNr&
Girimes again assured tho group that he would make a study of

tho situalion,

BAYMOND F,. LUND
Distyict Spucialist

(th)
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m STATE WATER RESOURCES COMM.

X A
ENGINEERING CO. PIERRE, SOUTH DAKOT/

RAPID CITY, SO DAK.
-

P. Q. BOX 1072 ) AREA CODE 6u..  PHONE 343.0222 . RAPID CITY, SOUTH DAKOTA
June 16, 1962

Mr, J. W. Grimes, Chicf Engineer
S. D, State Water Resources Commission
Pierre, Scuth Dakota

REFEREHCE: Permit No.: 563~2
Report on Dam Relccation & Redesign for
Black Hills Biltmore Corporation

Dear Mr, Grimes:

Reference is made to a short discussion we had rslative

to redesign of the dam and spillway for the above project
during the Weather Modification Research Conference here
last February. The discussion was very brief, because
available time was short, ending jin a verbal concurrence
with principle features of the redesign and a request for
the submission of the revised plans, specifications and
report, These are submitted herewith, (Linds, separcle 66vrr0

1. REASON FOR RELOCATION AND REDESIGHN.

On February 14, 19..2, the Custer office of the U, S.
Forest Service informeu Mr. Ed VWergin, president of Black
Hills Biltmore Corporaticn, of hitherto unsuspected pro-
cedural and legal requirements pertaining to construction
of the proposed d¢um on U, S, Forest land. These require-
ments included: (a) review and approval of complete plans,
specifications, field invectigations, findings and design
studies by the Chief Engineer, U, S. lorest Service, at
Washington, D. C.: (b) purchase or release of the most
recent mining claim of record encumbering the land, and
(c) search for heirs of original locator of mining claim
(1346; now deceased) and quieting of title with respect
to the rights, however slight, of the original locator.
Estimates of time required to accomplish the above ranged
from 2-1/2 to 3 years, with an unknown expense in legpal
fees.

It was decided to relocate the dam in such fashion that
all censtruction would be contained on property presently
owned by the corporation, This would require that the

Rty

w1



-

spillway be so located and designed as to effect a return
of the spillway discharge to stream channel entively on
said property. Return of such water to stream channel

at a point outside the property would fall in the category
.of construction (tailrace excavation) on U. S. Forest
lands encumbered by mineral claims and would entail con-
formity with the requirements listed above.

2. REDESIGN OF DAM.

To construct the conventional type of rolled earth dam,
with slopes flat enough to keep permeability and precolation
within safe limits, would result in a severe loss of storage
capacity since the most effective part of the reservoir basin
would be occupied by the embankment.

To minimize this loss, a dam of composite cross section
was designed; the upstream portion being a riprapped,
rolled earth fill with 3:1 slope and the downstream portion
being a rock-and-gravel fill with 1:1 downstream slope;
permeability and percolation‘'to be controlled by a diaphragm
of galvanized, interlocking, corrugated, sheet steel piling
anchored in bedrock. .

Location of the downstream toe of the diam ~. stream
crossing was dictated by the location of the north property
line, which also fdetermined the location of that portion
of the dam lying west of the stream, East of the stream
the dam centerline was located to take optimum advantage
of topography which resulted in a swing away from that
property line. At the angle point in the centerline, Sta.
3+70 (see Sheets 3 and 4 of plans), a gradual transition is
made from rock fill to earth fill at 3:1 slope in the down-
stream portion of the embankment. The steel diaphragm is
continued to Sta. 3+25 at which point the maximum head,
with full reservoir, would be about 15,5 feet. Here it is
stepped down and continued only to seal the porous subsoil
stratum to Sta. 1+00. At this point previous investigations
indicated that the stratum material has become modified to
schisty sand with a small clay content,

Freeboard of the dam was reduced to six feet because
that is the limiting elevation of the topography at the east
abutment. To increase this freebocard would require con-
struction on U, S, Forest land or an infeasible, basin-filling
dike to circumvent property corner lo, 5,

Between Sta. 0400 and Sta. 1+00 the top of the dam is
finished off at Llev, 65.5 forming, in effect, a shallow
secondary spillway, This was done not so much for the pur-
pose of securing additional spiilway capacity but to ensure
that, in the very remotely possible case of a tlood too great
* for the spillway to carry with 5,5-foot head, the overflow
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would occur fer a short period at a point where the water
would have to traverse a brushy-rock-studded slope to
rejoin the stream about 300 feet from the overflow section,
with minimum chance of injury to the dam.

3. REDESIGN OF SPILLWAY.

The spillway, having a notch 6 feet deep and 20 feet
wide, has a short approach forebay with radial wings to
minimize turbulence and restriction of flow over the 1lip
of the spillway. The overfall curve of the flume bed is
designed from the coordinates of the lower nappe of a weir
having a downstream slope of 1:1, The training walls and
sides were designed to contain the upper nappe of the same
as computed on the assumption of a 6-foot head on the spill-
way at the entrance to the forebay. Corrected for velocity
of approach, the spillway would have a theoretical capcity
of 1020 CFS at 5.5-foot head and 1278 CFS at 6-foot head.

The spillway received much study. Obviously, a con-
ventional type spillway of reinforced concrate could rot
be constructed on the fill as it would soon be wrecked
through settlement. If the structure‘'was carried teo bedrock
to avoid this, the cost would be trohibitive, The drop
inlet, or "morning glory" type, with anti-vortex features
and a vertical stack resting on bedrock, was considered but
discarded due to the high incidence of brush and driftwood
debris from flash floods in this type of watershed,

The spillway, as designed, is of composite construction.,
The reaction bucket, apron and sidewalls are of reinforced
concrete., All walls, including the curtain wall at the
downstream end of the apron, are anchored into bedrock,
which surfaces in the stream bed about 60 feet downstream
from the apron. At the location where the hydraulic pump
would normally form in the conventional, stilling-pool type
of bucket, the walls are flared out at #45° and the floor of
the apron given a negative grade of 5 percent to decrease tiie
height of the jump, spread the discharge flow to a wicer
section and minimize possible winter ice trouble in the
bucket, High velocity discharge poses no problem in this
case because of stream-bed conditions noted above. The
stream bed drops about 6 feet in the next 200 feet of
channel,

The overfall and flume are of welded steel construction
in th2 form of three articulated steel sections with three
slip joints to permit adjustments to compensate for settle-
ment and thermal expansion ¢r contraction. FEach szction is
fixed at its upper end and "floats" in the next section

downstream. The top section is welded into the steel diaphragm

of the dam; the intermediate and lower sectiors being secured

T
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to concrete anchor walls in the rock fill,

These anchor walls, and the slip joints in the f{lume,
are so designed that, should future settlement of the rock
fill be greater thar anticipated and causec undue stresses
in the flume sections, they may be loosened, raised, re-
aligned and secured with a minimum of expense. Tor this
reason the flrme is designed to rest on top of the down-
stream slope, rather than to ba embedded in it,

The pump house was relocated on the left bank of the
stream for better accessibility but all the essential
elements of water diversion and reservoir control remain
the same as in the previously approved plans. There has been
no change in the purpose of the installation.

4., COMPARISON OF TEATURLES: ORIGINAL AND AS REVIEED.

MAXTHMUM MAXIMUM STORAGE
DEPTH OF DEPTH CAPACITY SURTACEL
FILL IN WATER AT ACRE- AREA
CHANNEL UPPER TCE FEET- ACRES
Original: 32! 27" 115.2 10.9
Revised: 29! 21! 96,1 9.3

Bids were invited on the revised dam and appurtenances at
once, the construc:ion to be contingent upon approval of
the revised plans and specifications by your office, with
incorporation of any required changes to be done by negoti-
ated change orders. The bids received appeared to be ex-
cessive indicating, in my opinion, that the bidders had toco
much work backlogged to be interested in truly competitive
bidding and/or were not too familiar with techniques of
this type of construction on "live" water and vere simply
afraid of the job at this time of year.

Progress of the construction phase is halted, pending the
build-of of stronger financial reserves, During this interim
we wish to clear the approval of these revised plans and
specifications by your office.

Very truly yours,
STAVEHN ENGINEERING_COMPAHY

P /

oY '/‘)ltyﬁf
V. L. Rugg, P. E. "
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DY CLARATIOYT oFr INTENTION

WETRFAS it is thc intention of 1D Compeny, a Joint Venburc
consisting of Unitcd Buvildcrs, Inc., Macl Construction Co., Inc.,
and Denco, Inc,, hcreinafter referred to a3l chc "First Party",
and thc Blacl: Hills Biltwmorc Corporation, a Sovth Daota Corpor-
ation, hercinafter referred to aa the "Second Party", to dcclar-
their intention relative to mubual oblipations involved in the
construction of a tcrminal resort facility on property of the
aaid Sceend Party, as conccrns proposed finance, construction
and leasing of rcsort facilities,

1OV, THYPFFORF, THF PARTIES HERI'TO agrce &as follows:
A, Pirst Party Agrees:

1. To enter into contract with the Second Party for
the construction of all capital improvements and facilitics.

2., To completc arrangements for the procvremcnt of
mortgage financing aprecable to the 3econd Party.

3, To completc arrangeciments for interim financing
during the period of construction.

L. To complcte arrangements for the procurement of
g1l furnishings and equipment. Shovld the Second Party
dcsirc to secvre lcases for any or all Turnishings, the
arrangecments for such lecascs st.all be made by the First
Farty.

5, To rurnish a performance and payment bond in the

amount of 1007 of the "surs required for the construction
of all capital improvements and facilities".

B. Sccond Party Agrces:

1. To cnter into contract with the First Party for
the constrvction of all capital improvements anc facili-
ties,

2., To enter into a Mortgage Loan “jortract with
partics sclectcd by the First Party. -

3, To malc available to the First Party a1l plens

and spceifications for thc proposgcd capital improvements
and facilitics,.

Page 1 of 3



I, To malte available to the Tirst Party all neaocssary
financial statcmenta, report of stocels sales and financial
data rcquired by the mortgage lenccr,

5, To male payaecnts to the First Party cll Ysums
rcquircd Tor the congtrvction of 2ll capital improvements
and Tacilitics",

6. To nmake payment to the Tirst Perty a Contractor's
Pee equal to 6% of the "sums rcqurired for the construction
of al3 cavital improvenents and facilities',

7. To wmake paymrnt to the First Pavrbty a Finance Pro-
cuvemenb Fse agual to 2% of the "suus required for the
coms sruction o all capitel improvements ana facilities"

8, Toc make payment to the Tirst Party the total
amount of costs incurred in the Tfvrnishing of a 100% per-
Tormance and paynient bond,

C. Both Partlea Azrre:

1. That the term "sums rcquired for the construction
of all capital improvements and facilitics" shall be de-
fined as to inzlvde the actuval costs, as delined in Article
5 of A.T.A., Torm 105, of all material, labor, suvbcontracts,
direct job suvpervigion, and the cost of Interest of interim
financing as accrved by the First Party,

2. That the Contractor'!s fce and the Fipance Procure-
ment Fee shall not be compurted on the costs ol performance
and payment bond, architectis dcsign fces, cngineer!s
deaign fec, engineert?s or arck*ucct's indprction or con-
struction supervision fees, or any other professional scr-
vice Tecs contracted for by the Sccond Party.

3. That thec Second Party rescrves the rizht to cauvse
the First Party to enter into contracts with such subecon-
tvactors or material supolicrs as may bc sclected by the
Second Farty even though sueh coutracts may increase or
decrcase the total costs,

lv., That in event the First Party docs not complete (
arrangements for mortgagée financing acceptable to the 49
Sccond¢ Party within ﬁﬂoda;sxnftm@unxznxnxmoﬁx&quuxmmazny 2
obabomankayeeoxia KR AR XK XX BOGLOGOHEHABX DOOK R XARLIGONR | 5.%(
ixNxxxkkanxxkxﬂikﬂw&nnxxxxnxkixanszaxkdx 90 days after receipt of -)7
all nccessary statements as stated in B.3 and B.I above, this Nec~ (
laration of Intention shall become null and void. v //bl)\\(
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THIS AGRTEIENT te be effective vpon signing by all partics
hereato,

Dated this Sth day ¢ Febrvary, 1952,

ATTUST 3 DBLACY, HILLS DBILTHORE GORPORATION
/// e N
Secrctar - Yresident 4/
ATTEST: - / TNITED BUILDLRS, INC,
"7/ tf/ e 'y/‘-} ‘ {
BY1 o (o THEEU py: Yoo Cogec S

) Prcalident

ATTEST J%? HACK _CONSTRUCTION CO., INC.
BYt WWV{)W — BY- . ,ijglgj 2/[4’ /,[L(t\/{
\\ / “Presldent
b

ATTT'ST ¢ Y DEMCO inc,
BY: J@(/@“7777///&':é{'([ Y:_ quw\/(f(’f’%/ c”/

Secretary , Presldent

Paze 3 of 3
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Mr, Jo W, Grimes, Chief Engineer STATE VVATER RESOURCES COMM.
South Dakota State Water Resources Commission PIERRL, SOUTH DAKOTA

Pierre, South Dakota
Dear lir. Grimes: Permit No. 563-2

The above Permit was originally issued to Dakota West Corporatioi and then as part
of the land purchase agreement it became the property of Black Hills Biltmore
Corporation,

We have visited about the many difficulties surrounding our project, particulaily
with respect to construction of the dam by reason of Forest Service problems,

| became involved in this project in 1961, Prior to my involvment Hr. Lusk and

his attorney, Mr, Bakewell, attempted to consummate & land exchange with the Forest
Service. The purpose of the exchange was LO give the Corporation a very small strip
of Forest Service land adjoining the iand owned by the Corporation for purpuses of
building a very simple and direct dam across lron Creek. There were innuwerable
delays because no one in “he Service scemed willing to give a direct decision,

There was always the indication that the exchange could be made within a short period
of time. Instead of a direct decision there vas a constant request for additional
information.

Wo instructed Staven Enginecring to design the dam and the entire water system, Dur-
ing the month of December, 1961 Vic Rugg of Staven Engineering and | made one of our
frequent visits to the Custer Forest Service office, At that time we were definitely
informed that the land exchange would take at least another two years. Ve were
informed that the best way Lo proceed would be to file application for a 20 year
$pecial Use Permit which would give the Forest Sarvice adequate time to handle the
exchange. We were told this could be done by the Custer office in a comparatively
short period of time. Ve were given a long list of materials which they would need
in order to approve the application.

During January, 1962, reguests were made for additional information from us.

During a visit to their office on February 7, 1962 we vere advised that the Custer
office had decided this vas really too large a project for them and viould need to be
revicewed by the Denver office engineering staff. We were also told that some
certain additicnal information would be necessary for Denver,

The Custer office accepted nur suggestion that we would return to Custer on february
4 with all the information they had requested, and prepared to personally deliver
the plans to Denver after Custer had approved them. . Rugg and | had made plans
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Mr. J. W. Grimes
Pzge Two
September 17, 1962

for an airlines flight to Denver to follow through the approval at that point.

On February 13 | received a phone call from Custer advising me that we would need
to get approval first from Mr, Rudy Benson, Hill City Ranger. They promised there
would be no delay.

On February 14 nr, Rugg and | visited Mr. Benson and after several hours of
conversation obtained hic approval for ecur plans. Ve arrived in Custer shortlyv
after lunch in the belief that the Custer office would approve our plans and
arrange an interview for us in Denver the following day. Upon our arrival in Custer
we werce dismayed to find both the Regionai Supervisor and his deputy out of the
office, even though we thought we had firm appointments, The third man in line of
authority was available but only for the purpose of telling us that upon further
checking they had decided the entire plans necded Lo be approved by the Chief
Engincer in VWashington, D. C., and that therefore the plans would neea to be
checked very carefully. We could gain no assurance that the Permit would ever be
issued or Lhat it could be acromplished in anything less than twelve months.,

We did leave application for a Permit to cross Forest Scrvice lands with our water
lines and also sewer lines.

-

Staven Engincering was instructed tok&csign the eatire project to permit construc-
tion of the dam entirely on our own proverty. Bids were opened for the construc-
tion of th? entire water and vaste systems {including a redesigned dam) on April 12,
1962, Costs were exorbitant so additional designing work was dore in an attempt to
reduce the costs.

Bids were opened again on May 23, 1962 which reflected lesser costs but still
excessively above the engineers' estimate, The Joint Veature, supplying the long-
term loans, insisted they could not finance this part of the project at such a cos..

As you hnow, excessive rainfall occurred beginning May 14 and centinuing through
most of July, ‘e were advised to do nothing until things returned to normal .

in the meantime we received permission Lo cross Forest Service property with water
and sewer lines on April 11, 1962,

On July V1, 1962 our application for certain other Forest Service areas werce
approved with a stipulated annual fee of $928.00, A< a result of an inquiry

request ing more definite information as to the procedure folloved in arriving at the
fece, the Permit was flatly vcjected, but finally veapproved on August 8 after quite
considarable Congressional intervention,

In the meantime a mining claim had been filed on Forest Service land at a point
critical to our construction. This mining claim was directly over another ciaim
filed in 1948, but the Forest Service refused to rule on the validity of cither
claim, Finally a thiro claim was filed on top of the two original claims. Ve
contended that theve would be a scrious question as to the irue and valid claim
and were prepared to make settlement with valid claimants, The Faorest Service
refused to make a ruling.



Mr, J. W, Grimes
Page Three
September 17, 1962

On September 5, 1962 our attorney, after considerable research, determined thar the
Forest Service could issue Peritit subject to any claims and that our use of the area
would be at our risk and not at the risk of the Forest Service. The applicatian
for the Permit was reinstated on September 6, At the same time the Congressmen were
again notified of our difficulties, On the same date we learned that none of the
previous mining claimants had complied with the requirement of filing affidavits

of labor by September first.

On September 10 we filed our own mining claim which in our cpinion is now the only
valid claim, We propose to obtain quit claim deeds from previous claimants to
nullify any future action on their part.

On September 11th 1 delivered all nccessary papers to the Custer Forest Service
of fice and waited at that point until all papers were approved and ready {or mailing
to Denver.

On September 14 1 called the Denver office and was told that their engineer could
recommend issuance of the Permit at that point provided other staff members were
satisfied. Congressman E. Y. Berry was notified and will take appropriate action
today in an altempt to expedite the entire matter,

We have a proposal from Summit Construction Company for a cost plus contract with a
max imum amount of $56,000 for construction of the basic dam, The contractors are
ready to begin construciion upon one week's notice or less, and belicve construction
can be complete within six weeks,

| have not included all of our total costs involved in the project, but listed below
you will find the major costs.

$ 2,882,00 Staven Engineering fee for survey of the reservuir
arca, water permilt application, and hearings.

$ 5,255,68 Staven Engineering fee designing and specifications
of original plan.

$ L, 946,00 Staven Engincering fee redesigning of the dam.

$ 900.0C Attorney's fees, land exchange, Special Use Permits,
Forest Service contacts, ctc,

$ 1,200.00 Expenses for travel, telephone, postage, dea'ing with
Forest Service,

$ 3,850.G0 Land cost. Forest Service has placed a valuition of

$350 per acre on the reservoir site with an 11 acre
surface area.
$19,033,68 Minimum amount already cxpended to build a $56,000 dam,

Ve respectfully request that we be permitted to begin construction immediately ujon
receipt of Special Use Permit from the Forest Service, The date of January 26, 1956
to complete our entire system poses no problem.

Sincerely, .
T o ] e—
e
Ed Wergin, President ~~
Black Hills Biltmqre Corporation

EV:a
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IG: Black Hills Biltmore Corporation
Rapid City, South Dakota

SUBJECT: Engineer's Construction Report

Water Supply System for the Black Hills Biltmora Corporation

Phase It Consiruction of a dam, spillway, reservoir

Control piping and valves,

work on Phase I of the above project was begun on October 11, 18¢2,
by the Summit Construction Company, of Rapid City, South Dalota,
hereinafter raferred to as the Contractor. Construction staking for
the contractor was handled by Hr. Leon lenry, a repistered professional
enpineer and land surveyor, from centerlines and bench marks agtablished
on the ground by the Stavea Lngineering Company, of Rapid City, enginaer
for the cwner, hereinafter referred to as the Engincer., This firm vas

represented on the jobr by V. L, Rugg, desipn engineer for the project,

The bad of the dam was stripped of treea, stumps, brush and sod and
axcavation of the core tranch began, The material was dislodgod by
a Euclid C-8& bullduzer and the material was out~-hauled by Euclid
T-$-14 scrapers, with a D-8 pugh-cat assisting, Th2 use of this
heavy equipment made it desirable teo excavate the core trznch some-
what wider than the plan width to allow rore efficient operation

of the equipment and provide some marpin for caving of the sides of
tha trench., The sides of the excavation, however, ztood up faivly
well durinp the comparatively short time the trench was open, As a

result, the alay corc of the dam wat built somewhat thicker than plan.

Core trench excavation was slowad materially by numerous firmly beddad
boulders too larpe to be picked up by tha scraprrs. Thesae were
bunted out by bulldozers and deposited outside the toes nf the

embankment, the bulk of themn being placed between the downstream
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toe of the embankment and the spillway tailrace channel,

‘he surface of the aexposad bedded schlst proved to be very irrepular
and rough with a sharp inclination to the east (downstream), especially
between Stas, 2400 and 3+00. This inclination reached a mautimum

at Stz, 2+78 where it dipped from L1, - 25.9 on the upstreamn side

to Fl, - 18.3 on the dounstream side of the trench., Between former
test holes located apprcuimately in the dam centerline at Stas, 2+30
and 3+u44, the bedded schist dipped deeply. These characteristics

may be seen in the "as built" centerline profiie and core trench

ercss sections,

At Sta. 0+45 the bedced schist line, at El., - 38,1, began to slant
more deeply into the suuth abulment, the surface of which rises
quite sharply. Vhen the slope of the south enud of the cut becane
too steap for the bulldozer to climb, a cross trench was cut about
15'" deep thru breken schist and clay and graded steeply downward

to form a longer approach ramp., When this, in turn, became too
steep a front-and loader uas used to cxcavate this end of the trench
te a near-vertical face., This appeared to be as far as it was

possible to go with the equipment available,

It was reco pnized that seme percolation loss could be axpected thru
the abutment bevond the eud of the clay core. The factors of soil
types and depths, length of travel and probable head losses in the
percolatinp water uere carefully considered. Any percolating water
would beccme widely diffused in sand and gravel deposits before
surfacing in the stream apain some 300 feet downstream from the dan,

and would pose no threat to the stability and gafety of the structura,



It was decided that such percelation loss would be wall within
tolerable limits and that the expense of bringing in different
equipment to drive the core deeper into the abutment would not

be economically justified,

The surface of the exposed schist was cleaned of all significant
amounts of pranular meterial or weathered schist by hand labor
before the first thin contact lift of dense, piastic clay wes
laid down on it, Between Sta. 2+15 and Sta., 2+58 the exposed
schist was fractured and splintered by the heavy equiprent to a
areater extent than elsevherc in the cut, althouph when the loose

material was removed the bedding planes appeared to be tipht,

tlowaver, it was racommended that four grout pipes be installed at
Stas, 2+18, 2+30, 2+42 and 2+54 in the event that this "fracture
zone" may be due to some weakness in the formaticn vhich may require
grouting at some future time, The pipes to be of 1 1/2" urought iron
pipe drilled a foot irto the schist and cealed inte the embankment in
the same manner as a cemented well casinp, The pipes, brought to the
top of the dam and capped, would serve as sounding wells, gmiving
advance notice of trouble or excessive leakeype, if such should ever
develop in this zone, and providing means of grouting this zone with-
it delay, in such cage, {t was agreed that this could be deone more
economically and safely after completion of the embanknent, due to the
hazards of possible damage to the pipes by heavy equipmant and the

difficulty of keeping adequate compaction around the pipes,

The desipn called for the 12" rescrvesr control line end the 6" supply

line to pass thru the dam at Sta, 3+‘0., However, due to an abrupt
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pocket in the schist at this station the pipes were shifted to cross

the centerline of the dam at Sta, 3+32, The inlet box for the 12"
control line was set 159,.6' left of Sta. 3+00, wcll outside the
upstream toe of the dam, and the outlet end was set as close to design
location as feasible with the pipe and fittinps available; the center
of the downstream 12", 22 1/2-degree bend being set 116.,2' right of

Sta., 2+98. Repular ub-depree bends were placad in the pipes immadiately

dowvmstream from the centarline cutolf wall and encased in concrata.

This alinement permitted a good bedding centact with tha gchist

thru the concrete embeddient zone which extends 72' upstream and 20!
dounstream From the centurline cutoff wall, the depth of concrete
undapr the pipes ranging from about 2" to over 12", The bottem of
the cutoff walls were cut %" to &" into the schiat; the walls being
poured after the pipe was laid and beaded, Outside the concreted
zone, the pipes were bedded on compacted earth, sand, or sand-gravel
mixture, found in place. The pipe +pench was backfilled with choice
clay dalivered to the side of the trench, spread by hand in 6" to

g" 1ifts and compacted with pnoumatic tampers to a height of about
one foot abnve the cutoff walls, after which compaction was done

by sheepsfoot voller and passage of loaded scrapers.,

“Meantime, the core trench had been backfilled with choice clay to
approximate stripped dam bed elevation, the 1ifts being compacted

by sheepsfoct roller and passage of loaded scrapers. The trench

was wide enouph to allow staggering tha track of the incominpg loaded
serapers and unifornly pood conpaction was obtained, Another bull-
dozer or motor patrol combed out any objectionably larpe stones
brought in from the borrow pit and pushad them outside the embankment
area. The clay had enough moisture content to rander it plestic

T
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(15% - 18%) and occazional smaller stones were readily absorbed

under rolling.

The clay core was broupht along to approximately Sta., 3+480 and
slopsd toward the creek channel. All boulders were Tenoved from the
stream bued between the upstream and <Qownstream toes, most of them
being deposited betwaen the downstiream toe and the spillway tail-
race channel, A small dike was thrown across the stream below the
sereened inlet for the reservoir control line and the stream flow
was diverted thru this 12" line, which flowed about half full at

the inle* end, indicating a flow of approximately 550 GPH,

All material was excavatad frcm the strear bed to hard beddad

schist for a width of about 40' at the core zone, At point of contact
with the granita spire forming the north abutment of the danm, the
bedded zchist was exposed, about 20' wide, all tha way around the
upstream nose of the spire to its contact face with the schist on

the back (north) side of ths spire and for 25' east (downstream)

from the dam centerlinz, the final cleaning of the bedrock being done
with hand labor., The excavation on the south bank of the stream was
carried back into previcusly placed clay core material, Contact

faces between the granite spire and the schist appeared uniforzly

tight and sound thruout the exposed contact line.

Excavation, in this closure area, had been done in a manner to allow
opervation of the equipment tranverszely to the dam ceaterline, or
parallel to the north abutment and stream channel. Lach 1ift of

clay was thoroughly compacted by sheepsfoot roller and passapge of
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loaded scrapers., The plastic clay was compacted in thin lifts
against the face of the ¢cliff by continucus rolling with tha vheels
of a D=-12 motor patrol, the front wheels slanted outward and the
bldde being usad to obtain side thrust, Pneumatic tanpers were used
in the small pocket on the north side of the upstream nose of the
granite cliff, where inaccessibple with heavy equipment. Dreviously

depoaited clay core material was pushed into and bonded with each lift.,

When the embankment reached an elzvation where the seans in the
granite north abutment could be reached without the construction of
ataping, these seans vereo sealed, pneumatically applied mortar
(jeterete) being used for this purpose. The seams of the granite,
and the face of the granite for a minimum 12" each side of the seams,
were raked cut, then blown out with a high prassure air line and
thoroughly sandbested with coarue gilica sand, The rebound sand was
then blown out and the larger seams filled as deesply au feasible
(18" to 30") with Type I Portland cement jetcrete to within about

8" of the face of the cliff. 7The nix was then wvwitched to Type I1I
(hiph early strength) cement, which was used to finish out the scam
and surface bond zone, "Embeco", a non-shrink admixuure was used

in varying proportions according to the width or thickness of the

zeam being fillad,

Fortunately the weathar was very mild duving this operation, the
coldest nipht temperature recsrdad at the gite being u2°r, liowever,
for safety, the temperature on the face of the cliff was kept at

659 to 63° with a larpe, blower-equipped space heiters After 24

hours the jetcrotad scams were examined for evidenca of slunp, shrink-
apge or fruezinp, but rone was found and tha surfaces were cleared for

placement of embankment naterial.
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As a measure of economy, the Ouner decided to construct in Phase T
only such plant as would bLe necessary to impound and control water:
thae dam, spillway, infiltration gallery and 6" water supply line,

the 12" yeservoir control line with screened inlet box and such

valves as would ba required to shut off, ov to draw water from, either
or both lines. To tiis end, the 12" line, with both 2" valvas,

was laid in its entirety to point of discharge downstream (See sheet
18 of plans), The 6" valve in line from the pallevy and the €' valva
in the line interconnecting the gallery with the 12" control 1line

were inetalled, topether with the 6-6-6-4 cross conhecting these two
6" valves. The ecast and south outlets of this cross were fitted

with blank flanpes, A 4", l/4-turn cock was installed in the #"

jine by-passing the dounstream 127 valve, The meter was nct installed
at this time, This valve assenmbly was enclosed in a wooden hon

about 10' x 14" in size filled with sawdust to approximately 30"

above the valve hand wheels, Both 12" valvaes, the interconnecting

6" valve, and the 4" regulating cock were equipped with valve stem exten-
sions, It was recommendad to the Lwner that only the dovwnstraeam

12" valve be closedj all other valves to be open and the 4" cock
opened slightly %*c¢ induce soma motion of water in the lines to

rinimize danger of freezing in sevare sub-zero waathai.,

In the approved plans, the spiilway embodied a 12' wide drop, or
nappe seection in open cuat, changing to a steeply graded tunnel
gection discharging in open cut downstream, The design head at

full floocd staye was eight feet, leaving a 2-foot residual freeboard

]
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on the dam, A prcnconstruction survey and eatimate was bapgun, the
following features being flagped on the pround for inspection and
measurament: toaes of tha dam, infiltration gallary, pipelines and

punp house locaticn,

defore the route of the tunnel type spilluay was rlagged upcn the
ground for actual gite inspection the Ouner, for reasons deemed to
be practical and sufficient, authorized an alternate plan to be
prepared, whereby all construction uould be containad on private
jand currently the property of the Cuner, In vieuw of this, the
actual flagging and site inspection of the route of the apillway

was not completed at that time.

In September, 1962, the Owner decided to proceed according to the
oripinal plan and on September 25, 1962, engineers of the U, S,
Forest Service and Staven Engineering Company conferred to raview
the plans and specifications and detarmina the nature of the ad-
ditional data to be furnished for review and approval by the U. S.
Forest Service. Vevy shortly after approval by that apency, the
Ouwner negotiafed a contract for the construction with the Summit

Construction Company.

Tha Contractor proposed to mongtruct tho spillway entirely in open
cut., The Engineer advised the Ownevr that the gpillvay study had

been approached at firagt from the standpoint of open cut dasipn, but
that the drop saection-and-tunnel combination had been adopted hecause
of the estimated prohibitive ccust of the open cut type, The

Enpineer was requapsted by the Ownar to prepare plang for an open cut
spillway so that cogt estimates and bids for cach type could be
securad,
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The route of the spillway, as shown in the plans, wvas immediately
flagged upon the ground and inspectad by enpineers of the Staven
Engineering Company. From data gained during excavation of the core
trench, supplemented by preccnstruction test hole data, it appeared
that in some time past, the course of the streaw had been such as

to induce a vortex, with consequent scooping out of the weathered
gschist stream bed, at the point wherc the high vaelocity flouw from
the tunnel, as staked, would break out into open cut near the doun-
stream toe of the dam. In the opinion of the engineers this would
constitute a substantial menace to the stabillty of the downstream

toe of the dam,

It was decided to open up the angle between the spilluay and dam
centerlines to swing tha route of the spillway further north where
the high velocity flow, from either tunnel or open cut, would impact
directly apainst the solid rock wall of tha tailrace channel cut,
Energy dissipation and directional change will Lae contained in

solid rock excavation and the tailrace channel will discharge on a

. s PR . . [4 . .
line colinear with the downstream nach of \he existing creek channel.

An open cut spillway was then designed, To keep the prade line as
high as feasible and minimize the difficulty of getting thru the
deepest cut, the entrance channel was based on a cut with 16' bottom
width, and 1/4:1 side slopas, flowing at a depth of G', Initial
velocity was to be obtained by a ?' drop at a Z:1 slopa over a
concrete 5ill nesr the channel entrance and the balance of the channel
was praded downward at - 1% to the curve and av - 2,5% around the

curve to maintain desipgn flood flow without increasing the desipgn flood



crest at the entrance, At the P. T., the bottom width was narroved

to 12' at -2% grade, TFrom the tailrace channel cut, th2 grade vould

slope upward as steeply as the equipment could economically operate

(30% .» 40%) to intercept the -2% grada,

After studying the spillway plans, the Contractor made the Owner a
proposal to construct an open cut spillvay which was accepted by

the Owner and work was started immediatelv. Mr, Leon llenvy, engineer
for the Contractor, requested permission to stake the entire cut at

a 16' bottom width, in the interest of easier control and the

Engineer concurred with that raquest.

The embankment of the dam was blue-topped for finishing the shoulders
on llovember 13, 1963, The fill was constructed to Bl, -uu71,
allowing 1.0', o» about 2 1/2% of maximum height, for possible

future settlement., At about El. -4y54 a portion of the north
abutment cliff had a slight overhang for part of the horizontal
col..dct distance, Whan the overhanp section no longer alloued the
face of the rock to be rolled with heavy equipment, the fill material
was compacted at an angle of about 45° under the overhang with
pneumatic tampers and the £i1l carried outward at this slope until

clear of the overhang sectien,

Some settlement of the material under the overhang scection will
inevitably occur and to compensate for this a 1 1/2" :ud-jacking
pipe was installed and capped. This pipe leads from above the top
of the dam down to, and under, the overhang gection, terminating in

a tee with short stubs pointing upstreanm and downstream, It is
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recommended that the Owner, as a matter of preventive maintenance,
mud~jack this zone at least once a yeav with a semi..fluid mixture
of water and choice c¢lay to a head-gaupe pressure of 50 p, s. i.,

or until evidence of clay extrusion becomes visible at the upstream
contact face between the embankment and the abutmenc, the dovnstream
face being covered with waste rock from the spillway excavation,

The first intrusicn of clay should be allcwed to rest for 48 hours

and the process repeated. This should be done annually until the

zone refuses to accept clay at %0 p. 8. 1. pressure without extruding,

when ultimate settlement may be presumed to have been reached,

A mixture of gravel and sand was excavated from the resorvoir basin
some 400' upstream from the dam and spread in a 4" to 6" thick

layer on the upstream surface of the dam to sarve as a beddinp cushion
for the riprap which consisted, for the most part, cf rock excavated

from the spillway cut,

The Lkorrow areas chosen at the time the plans werae prepared were
largely within the natural reservoir basin, or that basin as enlarped
in a tributary valley by borrowing below maximum pool level, Test

pits in these areas, after a lonp series cf dry years, showed no

trace of water at that time. Heavy precipitation of racord proportions
occuring during the spriny and summer of 1861, surcharped all shallow
aquifers and creeted such boggy conditions in much of the intended
borrow area that it could not be used to the extent planned duc to
miring of the heavy ejuipment, Therefore, it was necessary to borrov
from sources higiier in the tributary valley where conditicns permitted

operation of such equipment,
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A3 the borrow areas were developed it became apparent that more gpood,
dense clay vould be available at this gite than had been estimated
from the test pit findings, The auxiliary clay borrow area, about
one mile distant, was stripped, to be ready if needed., PRandom prab
samples from this source were found to be quite dry but, after
admixture of water, equally as dense and plastic and suitable for

core material as that found at the reservoir site.

By skillful operation of the borrcw areas sufficient impervious
material was obtained in and near the reservoir basin to complete
the dam without hauling and ngerinﬁ any material from the nile
diastant auxiliary supply, lMuch credit for this is due Hr. Don
Darr-w, the Contractor's foreman, for his pood judpment of soil

types and efficient operation of the borrow areas,

Durinp excavation of the spillwey cut, the job was inspected psriod-
ically by the Engineer, Considerable difficulty was experienced
with falling of inclined slaba, especially in the south wall of

the cut., At the point where the initial drop in the bed of the cut
was planned the schist was found to be too weathered and soft for
this to be feasible and it was decided to put this drop, with its
concrete s8ill at El, - uh60, further downstream where the rock was
sound and tight., At a point where the desipned bottom width could
not be attained without endangering the south wall of the cut ,
additional depth was to be excavated to pive aquivalent channel

cross saction,

The "as built" raeservoir basin survey was completed and the storape

capacity determined, It was found that, due to inability to utilize
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much of the planned borrow areas, it would be necassary to raise

the maximum pool level 1.5 feet to get the desipned storape capacity,
using a concrate overflow weir, TFlash botads would be used if the
approving agencies desired to maintain the full available freeboard

of 10 feet,

On January 2, 1863, the Engineer inspected the job and found work
still in prepress. Mr, Henvy, the Contractor's engineer, advised
that some excavation remained to be done in tha bed of the cut and
the notch for the concrete sill., He was advised that flash becards
or a concrete weir woula be installed te raise the maximum peol

level to El, - 4461,5 if approval for this could be obtained from
the Chief Engineer of the State Water Rescurces Commission and the

U. S. Forest Service,

On January 7, 1963, the Engineer contacted Mr, J. W. Orimes, Chiaf
Engineer for the State Water Resources Commission, explaining the
situation on the project and requesting permission to raise the
maximum pool level to El, - 4461.5, Mr. Grimes granted such permission
orally, in view of the conditions. The Engineer then went to tha

job site to flag the upstream limit of the reservoir, if filled

to El. ~ Wh61,5, Work on the spillway excavation had been terminated

and the equipment had been removed from the site.

On January 9, 1963, the job was inspected by the following party:
Hr, Ed Wergin, president of the Black iiills Biltmore Corporation,
Owner; Mr. John lead, of Denver, Colorado and Mr, rI'rancis Freeland

of Custer, South Dakota, engineers for U, 8. Forest Service:
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My, Laon Uunry; (ontractor's engineer and V, L, Rugg, representing
the Engineer for the Owner., The question of opee veir v, s,
flashboards vas discussed and the ogeec type concrete weir approved,
Upon return to Re¢pid City, Mr. Mead and Hp, Rugg conferred at
length relative 1o the submission of "as built" plans and
Engineer's repovi. Hr, Mead atated that he wvould approve any
ogez weir of such. shape and heigh% that, at full flood flow of
95 CFS, there woﬁld remain a residual 3 feat of freeboard on the
dam, TIn other wo;ds, the maximum reservoir level at full dasipgn

)

flood stage, must not exceed L1, 4467,0,
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The "as built" survey of the spillway cut, madae shortly thereafter,
indicates that, in its present status, it vould not be able to

carry the design maximum flood of 845 CF{ without encroaching
dangerously on the residual freeboard of the dam. HNo grade has been
given the bed of the cut from its entrance, as designed, to carry
this flow without increasing the desipn flood level of the reservoir,
nor has additicnal depth of cut been made at points of restricted
width to pive a channel cross section equivalent te that desipned,
The cross sections from Sta., 0+00 to Sta., 0+33 vere much greatexr than

the design cross section.

Analysis of the channel cut was made in successive reaches of

average 15' lenpgth each from Sta, 0+33 downstream and the required
drop to carry flood flow thru each raach was determined. It was
found that, to carry the {low from Sta. 0+33 to Sta, 1+35, where the
2:1 sloping drop of 2 feet is startec, the bed of the channel with
present cross sections ahould have been cut to El. - 57,3 at

Sta., 1+35, or an average pgrade of approxinately - 2,65%, Conversely,
with the present cut un-modified, the pool lavel uould have to raise
to El1. - 69,7 to push the flood flow to Sta. 1 +#35, ‘The desipgned

top of the dam iz at El. 70,0 altho it wag constructed to El. - 7.0

to allow for settlement.

Stu lias were made of the feasibility of constructing a nappe-~shaped
weir, havinp a discharge capacity of 945 CFS or more with pool
El. - 67,0, at Sta, 0+33 where a crest width of 20' would be available

at El, - 61.5, However this was discarded because of the difliculty
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of sealing it into sound rock and the large amount of excavation

downstrecam necessary to cancel out backwater effect, In vieu of

tho existing conditions, it is recommendod that the following be
done to obtain a full rescrvoir level at Ll. - 61,5 and to enable

a full flood flou of a5 CrS to be handled with maximum pocl lavel

at ni. - 07.0:

1. Cut the bottom of the present spilluay channcl to a grade of
- 2,65% from Sta, 0+33 to Sta. 1 +33,

2. Construct a nappe-shaped veir at Sta. 1+35 uvith the crest at
El. - 61,5. At this point a crest length of 17 feat may be
obtained and the 2:1 slope of the bed nf the cut at this point
will facilitate construction with the least amosunt of rock
excavation and concrete, Downstream from the apron of the weir
at Elv, - 88,4, trim the bed of the cut to a - 1,3% grade, to
daylighn in the nteép slope downstream at approximataly Sta.
1+30. The quantities required to accomplish this ars astimated
to be approximately 80 C.,Y, of rock excavation and 12 C.Y,
of reinforced concrete.,

3. If the pool level is to bo maintained av El, - 61,5 for an
eéppreciable period, the gsouth wall of the sgpillway cut from
the wair to the entrance should be given a minimum 1" coat
of jetcrete to El, - 62,0 to minimize saturatien of the fractured
rock formation with consequent maintenance troubles due to
cycles of freezing., This should be applied on walded wire fabrice,

approuimataely 4 x 4-10-10, stapled to the rock wall.
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4. A cross sec ;.1 of the proposed weir, of 17' crest length,

iu attachaed hereto, It is designed for a maxinum 5.5' head

and an approach velocity ot 10 fect per second, with the

upstream face sloped 2:3,

Date:

Regpectfully subnitted,

STAVEN LEHGINEERING COMPANY
A /./ ’)

¢ P2 - X
By /'./ ) s \‘((7"1

//

Vs L, Huf_![‘, P. LL{’

February 1963
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November 7, 1963

Mr. Ed Wergin, President
xk Hills Biltmors, Inc.
9 Eluhurst
lapid City, South Dakota

- Qixu .

R, v
¥s accordance with our agreemenr dated July 6, 1981, we are to furnieh
insering sarvices and ssrve as your professicnal representative

ng: the plann*ng and bonutvuction of your pvojcct.
N n’“"‘;' rh 4

mrdy still buunr Dy contvact to protoct your 1nt=reuts. ,
- «h Wt |»~‘ o Lo
wo, thbrafarn.'ava contractually and profesaionally obligated to make
)in ‘paction of the dam, spillway and related piping and valves to
stmrmine the conditions existing which may pose a threat to the.
ety of the facility ne well ar to the safety of tha puhlic ana
popnvt" located duwn stream frou ' the cnnstruc*1oq nite.
B
inca some tiwm has lapsed since we hava providod any BﬂPViLC to you,
wa harehy request that ycu inform us in writing that you realice
qf your and our obligations of tha -ayreament and that you instruct

o proceed immediately with arn it jectiorn and report of axisting
diticne. . :
Lot :
I is most uxrcut that thie ilnparglon take place prior to continued
fdaezing wcur\uv and prior to winte" ar. spring loaiing of tha dﬂm
sviuoture, A :

:\«ra truly jours,
‘f

STAYEN ENGINEERTIG 20MPANY

D. . Hadin

Chisf Engineer
DPHH1dm

57702

et -
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Decerter 17, 19t3

77N . ! .
{F\JU, 5. Forest Sevvice
‘ Rocky Mountain Region
Bldg, 85, Denver ledeial Center
L J]Denvmr 25, Colorado
" Attn: #r., Joha Mead

ﬁTPn: 2710 (5600)

Fentleman:
{ o FRte .
,bn Jan, 9,'1953, an inspectior was made ct the Black H1ills Biltmore Dam,
censtruoted under a special use permit issued by the U, S, Torest Service;
__the inspection baing made by Mr. John Mead, tugether with enginaaring
) personnel of the Owner and Contractor, - Shortly thereafter, the as
i],constructed survey indicatcd some additional wcrk would have to be
r—'done in the spillvay cut to bring the construction tc what we woul!
- 1\'' consider "satisfactory compliance" with the design concept. This
1] additional work was detsilied in the Engineers Construction Report

' which wae persunally delivered to, and diccussed with, Mr, Ed Wergin,

rosident of the Black Hills Biltmore Corporation. An iaformation

K§ Gopy of ‘tnis report :as sent to Nr. John Mead, U,S,T,S,, under letker

/of March 25, 1963,

Strong runs thru the spillway occurred frequently during heavy rains

in May and June. On June 17, two engineers of this firm sounded the
mad-iacking pipe instulled at the north abutment where the cliff has

an overhang at approximate Elav, 54,3, (Described on Page 10,
Ingineer's Report.) 4atar stood at Elev. 59.2 in the pipe, verv nearly
the original fuil pool Elev,., 60. Mr. Wergin was immediately notified
by phone, and by letter dated June 18, 1963, that the reserveir should
be lowered at least to Elev, 53 and kept there, if possible, until the
prcbable vnic due to settlament under the cliff overhang hsd been filled
by mud-jacking with bentonite-clay mixture, which should be done
yithout delay, Also, that “the prout pipas recommended on Page 3 of
the Lngineer's Construction Report be installed as the first erder of
business whan conotruction is again resumed on the projacy,”

l The lake filled quite répidly during heavy'snow malt in lstter March,
)

TRE
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U, §. Forest Service
December 17, 149&3
Page 2

Mr. devbin wao apain warned by this firm, in a letter dated June 25,

1963, that a sarious condition had developed at the dam, the letter
stating, in aart:

"{e urgencly recommend that repairg to the stry-ture, as wvell as %o
the spillway, be commenced immediately teo reduce the possibility of
failure of the dan., It ycu elect to igrursz this problerm, we will
deem it necessary to notify the Haticnal Foreet Service and the South
Dakota Watar Resourvaoes Commission that a: ],mavgency e¥igtgevmme—n.an,
As ‘Prafessional ung;amnr' 41 are pladged.veo the safepuarding of the
\ o .. .

(?:.public wvelfarae, il2 uvoul. Le br;achlnb this pledpe ii we did not

‘ ~hntify public wthoritics of thn pending ﬂgnrn'.—--—unu—-"

l "}luase be advised that all rucommerdntivna nade’ by our fiim in reports,
\ ¢Jaru verbally, vere sincere and bhasad ¢« v‘nxzsalonal study., WYe,
tierafore, ask that you r:ly on our ,udgemcut in order that your
Anvastwanc and the public safety be protected,”

NI

\Tt wnz noted chexr after that the lake level had been drawn down as
I Eecu wnendeq, o llowever, on July 5. the water was back to within a foot
f the spillwav. A formerly wet area low on the do nstream slope
of the dam, at the north end, was dwrying up. Several cmall seeps
—were noted in the sraval creek bank about 115 feet south »nf the
outlat pipe and 100 feet east of the downstream toe of the dam, but
thave was nowhere any evidence of material being moved, (Sand boils.)
The ‘dewnstream tse of the dan, ather than the spot noted, was dry.
__To the best of our knowledge, no corrective work recomnended by this
;l firm has been done to date,

J On November 7, 1960, our professional cocncern for this project was
set foerth in a letter to My Wergln, a copy of which is enclosed.
/ﬂe have received no reply, wr.tten or oral to this letter de are,
W\ therefora, moved te take steps in accnrdance vith the canor of ethics
/of a professional enginear wherein:

"He will regard his duty to “he public welfare as paramount,"

And again: “He will guard againgt conditions that are danperous or
threatening to 11fe, limb or property on usrk for which he is raspons-
ible, or if ke is not responsible, will promptly call such conditions
te fxe attention of fhosn who are responsible®,

Therefore, we advisse vou with regret that thiy rfirm will assume no
. further responsibility as consultinp ernpineer for this project, since
the Black liills biltwore Corporation aither will not, or can not,
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U. S,
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Forast Service

Decemver 17, 1963

Page

3

implement the measures we believe tc be essential to the safety of
the instaliation.

[1

LR:Jm

_rknclonure

SR

dohn Héad

. w.‘

B. H,

Grimes
Biltmore

Very truly yours,

STAVEN EHGIHNEERING COMPANY

///

Bv: /J‘\ Ir

v, L, Rugg,&?{ £,



Form 12. r

) 5€13-2
Permit No.

Water Division — 2. ______ BATTLE CREEK Water District

REPORT OF EXAMINATION JF WORKS
AND/OR APPLICATION OF WATER TO BENEFICIAL USE

s

T0: Water Nesources Commission, State Office Building No, 2, Pierre, South Dakota 57501

. . Dakota Vest
| have this day made a therough examination of the water use system constructed by !

i Corperstion liuron, South Dakcla ,
i — of ho'der—
of Permit No. -__.ﬁ:i:_z..,, bearing date ot priority of ___ December 1 ..19_39
S .668 C
authorizing tie diversion of """ ¢y, ft. yer second of the waters of Iron Creck
irrigation and recreation . " uster
for purposes, in Cuunty,

I have te report on the candition of the ssme as follows:
The Water Use System consists of,

A. Works used to divert the water:

Earth Dam: 426 EE &ong
. decp

The spillt-ay consists of a channel cut through rock,

left abutment with capacity of
1200 + c.f.s.

B. Worke used tu transport water to place of use,

Stored water used for recreation purposes only
Surface area 108 acres

Volume at spillway level - 115.2 Acre Feet

. Works u.ed to apply water *~ beneficial « se.

: . . very good
The system is in the following condition:—— ~_
. . o + qO Tt v . . .
The point of diversion is focated _._— 3177 feet §, 43705 Yast from NW Covner, of Section

27, TS, R6E

118\ are capable of diverting and ¢r wvayrgir he place of use . —_—
Té‘%c\)?élngactg%hvolume o% 115,2 »Ac%:;--fecgt is used for recreation purposes only

‘ XXX XA XRH XX R RKIRA RGN XX RN G RE N T BK -

Water has heen put to benel.cial use to the maximum extrn as follows: -
The name of the lake formed by the dax is Biltmore Lake and this lake has been

used for recreation purposes oniy_since counstruction was covpieted in 1963,

————.
‘-

b9 02 1,11 0140 ¢ D000 09.9:0.9:6.9.6.0.0.0.9.90. 11091901

] 2
X DOVALD DRISGOLL, Dept.Chicf Engincer
Water Resourcee Commission
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NOTICE OF TEANSFER OF WATER PERMIT

TO: Water Resources Cummissinn“
State Office Building No. 2
Pierre, Scuth Dakaota 57501

This is to notify you that title to the lands described as follows:

Date __Alw /;{, /F20

H,E.S. 419, Sections 27 and 28, T25, ROE

formerly owned hy___ Dakota YWest Corporation

has been transferred to _Uniced Staces of Averica for administration vy Forest

Service, J. S. D. A.

togeiher with any rights to the b'neficial use of watet thereon as evidenced by Witer Rizht Permit No.

563- 2

as p.uvnded forin pctmn 61.0127 of 1hﬂ 1960 Supplement to the South Dakota Code of 1939.

You are therefore herehy rnqnested to file this "lece of Transter of Water Permit’ in its appropriate file at
the Office of Water Resources Commission as evndence of the change of ownership.

A fee of one dollar is hereto 3 tached to cover filing fees as required under Section Bl {0159 of the 1960

Supplement to the South Dakota Code of 1939,
STATE OF SOUTH DAKOTA )

- ) ss.
vourty of Custer )
I larry L. Hall

— — ——— heing first duly sworn on my ‘)nth depose and

sav Vit xedation 2athe hcvedas s oot Qdertd kml X HRE S XNANY, that | have read the abnve foregoing
staten ent, and | know of my own personal knowledge that the information herein stated is true.

%({ <l /;{’%é//’

(Signed)
Suscribed and sworn to before me this —_ 1B, fay of __Hay — 1970
A/ Ougi_,. .
{Netoa Rublic)

DEEERE

MAY 18 1970

ern ot e st 7

STATE WAY.R RESOUREE. . 5. 2489,
H!Ps.'f;‘;, IWTH DAKD :';'_ A

Clerk of Courts, Cusler Courly, S. Dakulo

e -1

.
N R,
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SPECYFICATIONS FCR
BLACK HILL3 BILTMORE
WATER STUPPLY SYSTEM

Staven Enginssring Compeny
Rapid City, South Dakotu

November, 1961



SECTION 1.1
ADVERTISEMENT

1.1.01 RECEIPT OF PROPOSALS: Scaled Propotals on forms preparcd by the Engincer will be received

by The Black Hilla Biltmore Corporation

at Rapid City, South Dakota
until —_— (local tiine) on 19
for ti:e construction of a_water supply system

for The Black H11lls Biltmore Corporation

at the project site in Sectlon 27, 125, R6E, B..M,

i accordanae with Drawings, Specifications and other Contract Documents prepared by

Staven Englreering GCompeny, Rapld City, South Dakota

1.1.02 PROPOSALS WILL BE PlJBLiCLY OPENED AND READ at (local time) on

i9___ at

1.1.03 OBTAIMING CONTRACT DOCUMENTS: Drawings, Specificaticns and other Contract Docu-

ments may be obtained upon applicaticn at the office of

after on 19

upon the payment of a deposit of —$158,00 _per set. The deposit shall ke in check form and shall be
drawn payable to The Black Hills Biltmore Corporation

The deposit for cach set will be refunded upon return of the Contract Documents in good condition not later than
seven (7) days fellowing tis: opening of T oposals.

1.1.04 PROPOSAL GU/.RANTY: Each Proposal shall be accompanied by an acceptable form of Proposal
Guaranty in an amcunt equal to at least five (5) per cent of the amount of the Proposal payable to

Tha Black Hills Biltmore Corporation

as a guaranty that if the Proposal is accepted, the Bidder will exccute the Contract and file acceptable Per-
formance and Labor and Material Payment Bonds within ten (10) ¢ays after the award of the Contict.

1.1.05 OWNERS RIGHTS RESERVED:
The Black Hills Biltmore Corporation

lereinafeer called the Owner, rescrves the right to reject ~ny or ali Proposals and to waive any formality cr
tcchnicality in ary Proposal in the intcrert of the Owner.

CONSULTING ENGINEERS COUNCIL

Contract PDocument 1.1
Copyright 1960 — Ind Printing 11
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SECTION 1.2
INFORMATION FOR BIDDERS

1.201 PROPOSALS are requested for the construction of —n weter_suoply systan

tor

The RBlack Hills Piltmorae Corporation, Rapid City, S.. D,

at

the project_site in Section 27, 425, R6E, B U.M.___ .

in accordance with Drawings, Specifications and other Centract Dozuments prepared by
F ; preg 7

Staven Engineering Ccmpany, Rapid‘City, 5. D,

a, Form: Each Propesal shali be made on a form prepared therefer by the Engincer and included as
ore of the Contract Documents, aad shall be submitted in a scaled envelope bearing the title of the wo.s
and the name of the Bidder,

b. Discrepancies: In case of a difference between the stipulated umount of the Proposal written in words
and the stipulated amount written in figures, the stipulated amount stated in written words shall govern,

c. Modifications: Proposals chall not contain any recapitulations of the work to be done, Alternate pro-
posals will not be considered unless called for. Oral proposals or modificaticns will net be considered.

d. Examination of Contract Documents aad Visit to Site: Before submitting a Proposal, Bidders shall
carcfully examine the Drawings, read the Specifications, and the other Contract Dccuments, shall visit the
site of work, and shall fully inform themselves as to all existing conditions and limitations, and shall include
in the Proposal a sum to cover the cost of all items included in the Contract Documents.

c. Delivery of Proposals: Propoaals shall be delivered by the time and to the place ctipulated in the
lidventisement. It is the scle responsibility of the Bidder to sce that his Proposal is received in
proper time. Anv Proposal received after the scheduled closing time for receipt of Propesals shall be returned
to the Bidder unopened.

f. Withdrawal: Any Bidder may withdraw his Proposal, either persorally or by telegraphic or written
requati, at any time prior to the scheduled closing time for receipt of Proposals,

g Opening: Propesals will be opened and publicly read aloud at the time and place set forth in the
Advertisement,

h. Award or Rejection: The Contract will be awarded to the lowest and/or best qualified recponsible
Bidder complying with these i structions and with the Advertisement, The Owner reserves the right to
reicct any or all Proposils or to waive sy formality or technicality in any Proposal in the interest of the
Owner. No Bidder may withdraw his Proposal for a period of 30 days after the date of opening thereof.

202 INTERPRETATION OF DOCUMENTS: If any person contemplating submitting a Proposal is
in doubt as to the true meaning of any part of the Drawings, Specifications or other Contract Documents, or
finds discrepancies in or omissions frem the Drawings or Specifications, he may submit to the Enginecer
a written request for an interpretation or correction thercof, The person submitting the request will be res
sponsible ror its prompt delivery. Any interpretation or correction of the documents will he made only by
Addendum duly issued and a copy of the Addendum will e mailed or delivered to each person receiving
a sct of the Contract Documents. Neither the Owner nor the Engincer will be 1esponsible for any other
explanations or interpretations of the Contract Documents.

1.203 ADDENDA: Any addenda issued during the time of bidding, or forming a part of the Contract
Documents loaned to the Bidder for the preparation of his Proposal, shall be covered in the Proposal, and
shall be made a part of the 1Sontract. Receipt of each Addendum shall b acknowledged in the Preposal.

1.2.04 BIDDERS INTERESTED IN MORE THAN ONE PROPOSAL: No person, firm, or corporativa
shall be allowed to make, file or to be interested in more than one Proposal for the same work, unless alternate
Propowls are called for. A person, firm, or corporation who has submitted a subproposal to a Bidder, or who
has quoted prices on materials to 1 Bidder, is not hereby disqualified from submitting 4 subproposal or quot-
ing prices to other Bidders,

CONSULTING _ENGINEERS COUNCIL

Contract Document 1.2
Copyrigat 1960 — 2nd Printing 1.2
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1.205 PROYOSAL GUARANTY: Each Proposal shall be accempanied by a centified check or hid bond
accptable to the Qwner, in an amount equal to &t least 5¢0 of the Proposal, payable without condition
to the Owaer as a guaranty that the Bidder, if awaroed the Contract, will promptls exceute the Agree-
ment in accordance with the Proposal and the other Contract Dozurients, and will furnish good and suffi-
cient bond for the faithful performance of the same, and for the payment to all pessons supplying labor and
material for the work, The Proposal Guaranties of all Bidders except the three lowest will be >t irned promptly
after the canvass of Proposals.

1.206 PERFORMANCE BOND AND LABOR AND MATERIAL PAYMENT BOND: The successful
Bidder, simultancously with the execution of the Contract, will bz required to furnish a faithful Pecformance
Bond in an amount equal to one hundred per cent, (10095) of the Contract Amount -amd=s=Iatcr—amd Ma-
rertabEPeyrrane-Borrteguatnio=fifsppretent=(30.5em. themContract=Amounr, said bond# sha'l be secured
from a surety company satisfactory to the Owner. The forms of the Beads the successtul Bidder will be
required to execute are included in the Contract Documente.

1:2:07 WA GE-SCALE-! = Contaatoditixonform=tomthe L Gomerat=Ex wiling=Wage=Smiter=wurrently-

ineffectmasspreprsd=by=the Omit this_paragrarh o
of

1.2.08 GENERAL CONDITIONS OF THE CONTRACT (latest cdition) copyrighted by Consulting
Engineers Council, Springficld, Illinois, as bound hereinwith, are hereby made a part of the Contract Locuments.

1.2.09 Any Bldder may gubmit a bid on either or both of two
alternates, as tollows:

Alternate No. 1: The construction included in SECTIONS A, B-1
and C-1 of %the SCHEDULE OF BID ITEMS.

ilternate No. 2: The construction included in SECTIONS A, B-1,
B-2 snd C-2 of the SCHEDULE OF BID ITEMNMS.

If the Bidder submits bids cn hoth alterynates, the amount of
the Proposal Guarantee chall be based on the larger of the two
bid amowunts.,

CONSULTING _ENGINEIRS COUNCIL

Contract Document 1.2
Copyright 1960 — nd Printiug 1.3
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SECTION 1.3
PROPOSAL

N
1.3.00 THE FOLLOWING PROPOSAL 1S HEREBY MADE TO:

The Black H1lls Billtnore Corprvation
DWNER

BUSINESS ADDRESE

Rapid City _ South Dalota
CITY STATE

1.3.02 STIPULATED AMOUNT: The Undersigned hereby proposes and agrees to furnish all the necessary

»

labor, materials, equipment, tools and services rcessary for the construction of

g water supply system

ior_ _The Black Hills Biltmore Corporation

.« _ the project site in Section 27, T2S, R6E, B,H.M.

AN
all in accordance with the Drawings, Specification: and cother Contract Documents prepared by

Staven Engincering Company, Rapid City, South Dakota

for the following stipulated amount:

shown on Page 1.3d of "SCHENULE OF BID YTEMS"  Dollaus (5 ).
as bound hareinwith.
I‘/

1.3.03 K'NOWLEDGE OF LOCAL CONDITIONS AND CONTRACY DOCUMENTS: The Under-
signed has examined the location of the proposed work, the Drawings, Specifications and other Contract Docu-
ments and is familiar with the local conditions at the place where the work ‘s to be performed,

Cy :
A .

1.3.04  PROPOSAI., GUARANTY: The Propesil Guaranty attached, without endorsement, in the sum of
not less than five per cent (5§0) of the amount of the Proposal, is furnished to the Owner as a guarantee
that the Agreement will be exccuted and a Performance Bond and a Labor and Material Payment Bond furn-
jshed within ten (10) days after award of the Contract to the Urndersigned, or that the Undersigned will pay
to the Owner the difference between the stipulated amount of this Proposal and such larger amount for which
the Owner may in good faith contract with another party to perform the werk covered by this Proposal, pro
vided that such payment ¢hall be limited to the amount of the Propssal Guaranty,

1.3.05 EXECUTION OF AGREEMENT AND FURNISHING BONDS: Within ten (10) days after be-
ing awarded the Contract, the Undersigned agrees to exccute the form of Agreement included as one of the
Contract Docwuneats, and to furnish a Performance Bond in an zmount equal to 100% of the Contract
Amouss. and a Labor and Material Payment Bond in an atwount cqual to 509 of the “ontract Amount.

CONSULTING ENGINEERS COUNCIL

Contract Document 1.3
Copyright 1960 — 2nd Printing 1.4
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1.3.06 ADDENDA: The Undersigned herchy acknowledges receipt of the following Addend-:

Addendum No.

Dated

13.07 CONTR - 7T ‘fIME: If awarded the Contract, the Undessigned agree* to complece the wwork within

of the Contract,

— calendar days of the commencement of the Countract Time as defined in the General Conditions

1.3.08 OWNER'S RTIGHTS RESERVED: ‘The Undersigned understands that the Owner reserves the right

to reject any or all Proposals o1 to waive any formality or technicality in any Propoasal o the interest of the

Owner, e

1.3.09 THE ABOVE PROPOSAL IS HEKREBY RESPECTFULLY SUBMITTED BY:

CONTRACT R,

BY

TITLE

AUSINESS ADDRESS

crTy

STAT!

— CONSULTING ENGINELRS COUNCIL.

Contract Dorume -t 1.3
Copyright 1960 — 2nd Printing




SCHEDLLE OF BID ITEM3

“ITEH : | ~ UN 1T PRI1ICE ] —
NO. 1TEM QUANTITY ! UNIT| WRITTEW AFVOUNT P FLIURES™ ; AMOUNT
!
: SECTION A: DAM & SPILLWAY !
{ - £ HRIC e v '
1. | |Dam sits clearing & grubbing Lump ! Sum T
' . . i : ___
2. Common excavation 10,750 C.Y. :
i
3. Corée trench backiill, 1In |
place 3,000 C.Y, 1 _
L, Dam embankment, 1n place 35,600 C.Y, |
5. Clay overhaul 6,000 C.Y. i
6, Pipe lines at dau |
. ! IE“ caat iron pipse, ags
150, " H-J 3oL X s
. ; o0 cast iron plipe, Class
150, M=J 364 | L.F, ———
c. | 3/8"7 0.D. copper water i
tube, Typek 315 L.k, | _
d,. | 12" periorated V,C, pipse 120 L.F,
i Spillway
. | Hock excavatlon, open cut 23° CeX.
. | Rock excavation, tunnel LT CLY. o
.1 Trash mack Lump “Sum 7]
U, | Riprap in place 863 C.Y.
- cmbankment seeding Lump Sum o
10, Pump house, sfructural Lump | Sum
i
|
Wr 4

] ;



SCHEDULE OF BID ITEMS

- Y ; TNIT TRTCE N
NO, o - TIEM QUANTITY ! UNIT WRITTEN AHMOYWT T FIGURES " AMOUNT
11, Pumpa ,' pump controls & .
switchgaar Lump Sum '
12, Chlorinator Lump Sum _
13. L™ flanpged tubs meters 2 [Each —
TI7 MIacalianeous pump housa ';
valves, piring & equipment Lump Sum |
15, Parshall Tfumes 2 | Each J
|
!
SUBTOTAL, SECTION A )
SECTION B: SUPPLY PIPE LINE i
1. From pump house to Tank Site _
Vo, 1
a,|] 6" cast lron pipe, Class .
200, M-J 1,608 | L.F. 3
., O asbeéstos-cement pipe,
Clasgs 200 780 1 L.F, .
c.] 0" cast iron pipe, Class .
150, Had 1h), | L.F.
d.| 6" asbestog-zement pipe, ;
Class 150 1,313 | L.F. b
e.l U" asbestos-cement pipe, }g
6‘1&55 150 91 Lc * -
.1 3/6" 0,D, copptr tube, 1
Type K 3,865 | L.2. ‘
g.] 6" pgate valve, with C.I. '
valve box I 1 | Only
.| Ledge rocl exvavatlion,
trench 60 C.Y.
SUB10TAL, SECTION B4l
1 |

Corlle




SCHEDULE OF BID ILElS

ITEM
NO,

_ITEH

RUANTTTY

UNT%

UNTIT PRICELE

VRITWEN AMOUNY

FIGURES

From Tank 8ite HNo. 1;to

lank 51te No, 2

Amomgt

0" asbeatosg-cement pipe,

Clasgs 150

33b

L‘FI

8" cast iron pipe, Claas

150, 4-J

bl6

L.F.

AM oy g, &

I}" cast iron pipe, Class

150, M.J

1o

L.F,

0" gate valve and C.l.

valve box

Unly

4" oate vaIve and C.1.

valve box

Only

Hook arxcavatlon, trench

22l

C.Y,

sarth baclk{'TIT hauled &

AT

placed

220

C.Y.

SUBLOYAL SEC1ION B-2

TOTAT,, SECTION B

o]
-

SECTION C
Alternate No, 1: Pedestal

type olevated tank, 50,000

|~ ranago ™

L.

pgallon, at Tank §itz Ho, 1

Lump

Sun

SUBL1OTAL, ALT. 1

n
.

Altéfﬁéte’No. 2:  Ground levasl

storags tank, 50,000 gallon,

at Tank S1te o, 2

a,

Rock excavatlon (slte

Pt

leveling)

18

C .Y.

6" nllod nand cushion, in

place

Luvrp

Sum

L
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SCHEDULE OF BID ITEMS

TIEN T ' TN IT P RTUE ] |
HO. ITEM QUANTITY | UNIT URITIEN AMOUNY . PIGURES AMOUN"
2.'0. 0,000 pgallon steel tank,
complete in place Lump Sum _
SUB10TAL, ALY, 2 !
TOTAL, SECTIONS A, B-1 & C-1 o ' )
TOTAL, SECWIONS A, B-1, B-2 & C-2 - i |
|
BIDDER
1 DDRESS *
BY | i
TITLE

TSRO TH

=l




SECTION 1.4

AGREEMENT
1.4.01 THIS AGREEMENT, made asof the — . day of P ¢ JUN—
by and between ___The Black Hills Biltmors Corvoration,

Rapid City, South Dakota hereinafter called the OWNER,

and

A hercinafter called the CONTRACTOR

WITNESSETH, That whereas the OWNER inteads ©

, hereinafter called the PROJECT, in

accordance with the Drawings, Specifications and cther Contract Documents preparcd by

_____ Stavepn EngineeringCompany, Repid City, South Dakaots

NOW, THEREFORE, The OWNER and CONTRACTOR for the considerations hercinafier sct forth,

agree as follows:

1.4.02 THE CONTRACTOR AGREES to furnish all the necessary lubor, materials, cquipment, toois and
-ervices necessary to perform and complete in a workmanlike manner ai. work required for the construction of
the Project, in strict compliance with the Contract Documents herein mencinaed, which are hercby made 2

pat of the Contract, including the following Addenda:

Addendum No. Dated

CONSULTING ENGINEERS COUNCIL

Contract Derument 1.4
Copyright 19710 — 2ud Friciing 1.6
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1.4.02 THE CONTRACTOR AGREES (TContinucd)

a. Contract Time: Work under this Agreement zhall be commenced upon written notice to proceed, and

shall be complreed within

— calendar days of the commencement of the Contract Time ac defined
in the General Cenditions of the Contract.

b. Sub.Contractors: The Contractor agrees to bind every sub-contractor by the terms of the Centract
Documents. The Contract Documents shall not be construed as creating any contractual relation between any
sub-contractor and the Owner,

1.4.03 THE OWNER AGREES to pay, and the Contractor agrees to accept, in full payment for the per-
formance of this Contract, the Contract amount of:

- Dollars ($ )
in accordance with the provisions of the Contract Documents.

a. Progress Payments will be made in accordance with the General Conditiors of the Contract,

1.4.04 CONTPACT SOCUMENTS: The Contract comprises the Coniract Documents listed in Paragraph
2.1.01 of the General Conditions of the Contract. In the cvent that any provision of one Contract Docu-
ment conflicts +ith the provision of another Contract Document, the provision in that Contract Document
first listed belew shall govern, except as otherwise specifically stated:

a, Agreement (This Instrument)
b. Addenda to Cuntracs Documents
c. Remaining Legal and Procedural Documents
1. Proposal
2. Information for Bidders
3. Advertisement
d. Detailed Specification Requirements
e. Drawings
f. Modifications of the General Cenditions of the Contract (Section 2.8)
g. General Conditions of the Contract (Sections 2.1 through 2.7)

h. Bends
1. Performance Bond
2 ~=l=borsnd-MaterickBayment:-Benzt-
3. Proposal Guaranty

1.4.05 AUTHORITY AND RESPONSIBILITY OF THE ENGINEEK: All work shall be done under
ihe general supervision of the Engiucer, The Engineer shall decide any and all questions which may arise
as ta the quality and acceptability of materals furnished, work performed, rate of progress of work,

interpretation of Drawings and Spccifications and all questions as to the acceptable fulfillment of the Contract
on the part of the Contractor,

1.4.05. SUCCESSORS AND ASSIGNS: This Agreement and all of the covenants hereof shall inure to the
benefit of and be binding upon the Owner and the Contractor respectively and his partner., successors,
assigns and legal representatives, Neither the Owner nor the Centractor shall have the right to assign, transfer
or sublet his intereste or oblizations haicunder without written consent of the other party,

CONSULTING ENGINEERS COUNCIL

Contract Document 1.4 .
Copyright 1940 — 2nd Printing 1.7
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1.407 SPECIAL PROVISIONS: The Owner and the Contracter mutually agrze that this Agreemeant

shall be subject to the following Special P.ovisions,
Agracment

Cleafin
below Elev,

of the dam, will be done

whith ¢1all supersede orher conflicting provisions of this

and grubbing of the reservolir basin
60, other than that done for the bed

by the Owner.

'rees larger than 6" diameter at breast heidht

may be low-cut not more

than one foct above ground
end the stusps left in place,

Small trees and

brush to be uprooted or grubbed out by bulldozex

or other msans,
All timber,

by burning,
are bhurned,

_ W ‘
brush and slashings shall be
ramoved Trom the reservoinr
or otherwiss.

this shall bs done at ruch

‘basin and dispoaed of
‘ff brush and slashings
time when

sufficient snow cover exists to provlide adequate

safepguard against the spread of filre.

This shall

be done at such locatione that ashes, charcoal,

etc,. will not wash back
thoroughly leached out,.

14.08 1N SWITNESS WHEREOF, the partics
year {irst above written.

The Bleck Hills Biltmor: Corp.
OWNER

By

TITLE

‘Rapid Clty, 5

1

CITY ST/

|t
=
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snto the reservolr until

L
A\

have made and exccuted this Agreement, the day and

CONTRACTOR

BY

TITLE

BUSINEST ADDRESS

STATE

s
- e




SECTION 1.5
BID BOND

1.5.01 KNOW ALL MEN BY THESEG PRESENTS, that we __

» hercimafter called the Principal,

as Princiyal, and the

of

] [

a corporation duly orgenized under the laws of the State of

hereinafter called tne §: rety, as Surety, are held and firmly bound unto

The Black I’;J:_i_ls Biltmore Corporation

—_— hereinafter called the Obligee,

in the sum of Dollars

I ——), for the payment of which sum well and truly to be made, the said Principal and rhe

-
said Surety, bind ounelves, our heirs, executors, administrators, successors and assigns, jointly and severaily,
firmly Ly these presets.

1502 WHEREAS, the Principal has submitted a bid for ._ ____ coustruction of a

water supply system 5

15.03 NOW, THEREFORE, if the Obligee shall accept the bid of the Principal and the Principal shall
enter into a Contract with the Obligee in accordance with the terms of such bid, and give such bond or bonds
as may be specified in the bidding or Cortract Documeats with good and sufficient surety for the faithful per-
formance of such Contract and for the prompt payment of labor and material furnished in che prosecution
thercof or in the event of the failure of the Principal to enter such contract and give such bond or bonds, if
the Principal shall pay to the Obligee the difference not to exceed the penalty hercof beiween the amount
specificd in said bid and such larger amount for which the Obligee may in good faith contract with another
party to perform the work covered by said bid, tnen this obligatici shall be null and void, otherwise to remain
in full force and effect,

1.5.04 SIGNED AND SEALED this ____ day of A D 19

In the presence of: (Seal)
I FRINCIPAL

WITNESS TITLE —
, (Scal)

SURETY
WITNESS B TITLE
CONSULTING ENGINEERS COUNCIL
"Tontract Document 1,5
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SECTION 1%
PERFORMANCE BOND

1.6.01 KNOW ALL MEN BY THESE PRESENTS that

(Here insers the name and address or legel tule of the Contractor)

as Principal, hereinaft:r called Contracter, and

(Here insert the i2gal tit!z of Surety)

as Surcty, hereinafter called Surety, are held and firmly bound unto

The Black Hi1ls Biltmore Corporation, Rapid City, South Dakota

(Herc inzert the name and address or legal title of the Owner)

L}

a5 Obligec, hereinafter called Owner, in th: amount of

Dollars (3 ),

for the payment whereof Centractor and Surety bind the msclves, their heirs, executors, administrators, successors
and assigns, jointly and severally, firmly by these presents.

1.6.02 WHEREAS, Contractor has by written agreement dated . 19.

cnteced into a Centract with Owner for . _cong truction of & weter sucply

_ cystem

in accordance with drawings and specifications prepared by

Staven Engineering Company, Rapid City, South Dakota

(Here intert full name and title)
which Contract is by reference made a part hercof, and is hercinafter referred to as the Contract.

1.6.03 NOW, THEREFORE, THE CONDITION OF THIS OBLIGATIOI! is such that, if Contractor
chall promptly and faithfully perform said Contract, then this obligation shal! be null and void; ctherwize it
shall remain in full force and effect. )

a. The Surety hercby waives notic: of aay alteration or extension of time made by the Owner.

b. Whenever Contractor shall be, and declared by Owner to be in default under the Contra:t, the Owner
having performed Owner's obligetions thereunder, the Surcty may promptly remedy the default, or shall
promptly . "

1. Complete the Contract in accordance with its terms and conditions, or .

2. Obtain a bid or kids for submission to Owner for completing the Contract in accordance with ite
terms and conditions, and upon determination by Owner and Surcty of the lowest respensible bidder, arrange
for a contract between suczh bidder and Owner, and make available as work progresses (even though there
should be 2 defau't or a succession of defaults under the contract or contracts of complation arranged under
this paragrapn} sufficicat funds to pay the cost of completion less the balance of the Contract price; but not
exceeding, including ather costs and damages for which the Surcty may be Eibie hercunder, the amount sct
forth in the first paragraph hercof. The term “balance of the Contract price,” as used in this paragraph, shall
mcan the total amount payable by Owner to Contractor ander the Contract and any amendments thereto,
less the amount properly prid by Owner to Contractor.

c. Any suit under this bond must be instituted before the expiration of two (2) years frem the date on
which final payment under the Contract fal's due.

d. No right of action shall accruc on this bond to or for the use of any person or corporatira other than
the Owner named herein or the heirs, executors, administraters or successors of Owner,

CONSULTING ENGINEERS COUNCIL

Contract Document 1.6
1960 Edition - 2nd Printing 1.10
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A 1.6.04 SIGNED AND SEALED this day of A.D 19
!
) In the presence of:: (Scal)
: PRINCIPAL
WITNESS TITLE
(Scal)
SURETY
WITNESS TITLE
}
“i‘ 1
}
i
'
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i
i
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GENERAL CONDITIONS OF THE CONTRACT
Copyright 1958

CONSULTING ENGINEERS COUNCIL
Springfield, llinois

SECTION 2.1 DEFINITIONS

21.01 CONTRACT DOCUMENTS: The Contract comprises the following decuments, including all addi-
tions, deletions and modifications incorporated therein before the execution of the Coptract:

a. Legal and Procedural Documents

1. Adveriisement

2, Information for Bidders
3 Proposal

4. Proposal Guaranty

5. Contract

6. Performance Bond

b. General Conditions of the Contract
¢. Detailed Specification Requirements
d. Drawings

2.1.02 ENGINEER is the.Engincer named in the Contract Documents or his representative duly autherized
in writing to uct for the Engincer.

2.1.03 OWNER is the Owner named in the Contract Documents. ‘
2.1.04 CONTRACTOR is the Contractor named in the Contract Documents,

2.1.05 SUB-CONTRACTOR is any person, firm or corporation with a dircet contract with the Contractor
who acts for o2 in behalf of the Contractor in exccuting any part of the Contract, but does not include one who
merely furnishes matersa!. :

'2.1.06 * PROPOSAL: The offer of a Bidder to perform he work deseribed by the Contract Documents when
made out and submitted on the preseribed Proposal Form, properly signed and guaranteed,

2.1.07 PROPOSAL GUARANTY: The cashier’s check or Bidder's bond accompanying the Propesal sub-
mitted by the Bidder, as a guaranty that the Bidder will enter into a Contract with the Owner for the construc-
tion of the work, if the Contract is awarded to him.

2.1.08 CONTRACT is the agrecment covering the performance of the work deseribed in the Contract Docu-
ments including all supplemental agreements thereto and al! gencral and special provisions pertaining to the
work: or materials therefor.

2.1.09 PERFORMANCE BOND is the app-oved form of security furnished by the Contractor and his Surety

as a guaranty of good faith on the part of the Contractor te exccute the work in accordance with the terms of
the Contract.

2.1.10 SURETY is the person, firm or corpoiation who executes the Cont.actor’s Performance Bond.

2.1.11 SPECIFICATIONS shall mean the Legal and Procedural Documents, General Conditions of the
Contract, together with the modifications thercof, and the Detailed Specification Requirements, with all addenda
thereto.

Z1.12 DRAWINGS are those listed in the Index to Specifications and Drawings with all addenda thercto.

2.1.13  WRITTEN NOTICE: Wiitten notice shall bz considered as served when Celivered in person or sent
by registered mail to the individual, firm or corporaticn or to the last business address of such known to him
who scrves the notice.

a. Change of Address: It shall be the duty of each party to advise the other parties to the Contract ac
to any change in his business address until completion of the Contract.

2.L.14 ACT OF GOD means an earthquake, flood, cyclone or other cataclysmic phenomenon of nature.
B~la, wind, flood or other natural phenomenon of nnrmal intensity for the locaiity shall not be construed
as an Act of God and no reparation shall be made te the Contractor for damages to the work resulting there:
from.

CONSULTING ENGINEERS COUNCH,
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SECTION 2.2 DRAWINGS, SPECIFICATIONS AND RELATED DATA

2.2.01 INTENT OF DRAWINGS AND SPECIFICATIONS: ‘The intent of the Drawings and Speci-
fications is that the Contracter furnish all labor 2nd materials, equipment and transportation necessary for
the proper exccution of the work unless specifically noted otherwise, The Centractor shall do all the wo'k
shown on the Drawings and Jescribed in the Specifications and all incidacal work considered necessary to
complete the project in a substantial and acceptable manner, and to fully cemplete the work or improve-
ment, ready for vse, cccupancy »nd operation by the Owner.

22,02 CONFLICT: If there be conflicting variance bztween he Drawings and the Specificaticue, the
provisicns of the Specifications shall control. In caze of conflict beoween the General Conditions ¢ the
Contract or any madificacons thercof and the Detailed Specification Requiremients, the Detailed Specitics
tinn Requirements shall control.

2.2.03 DISCREPANCIES IN DRAWINGS: Any discrepancics found between the Drawings and Speci-
fications and site conditions or any errors or omissions in the Drawings or Specificitions shall be im-
mediately reported to the Engincer, who shall promptly correct such error or omission in writing. Any work
done by the Contracter after his discovery of such discrepancics, crrors or cmissions shall be dene at the
Contractor’s risk. s

2204 ADEQUACY OF DRAWINGS AN{. SPECIFICATIONS: Rezpensibility for adequacy of the
desian and for sufficiency of the Drawings avd Specifizaticns skall be borne by the Owner. The complete
requirements of the work to be pariormed under the Contreet uhall be sct forth in Drawings and Specifi-
cations to be supplicd by the Owner through the Engincer or bty the' Enginecr as repressatative of the
Owner. Drawings and Specifications furnished shall be in aceerdance with the Contiact Documents and
chall be true and accurate developinents thereof.

22,05 ADDITIONAL INSTRUCTIONS: Further instructions may be issued by the Enginezr during
the progress of the work by means of Drawings or otherwise to make more clrar or specific the Drawings
and Specifications or as may be necessary to explain or illustrata changes in the work to be done,

2.2.06 COPIES OF DRAWINGS AND SPECIFICATIONS FURNISHED: Ixcept as provided for
otherwise, all mequired copies of Drawings and Spacifications necessary for the executien of the work shall
be furnished to the Contractor without charge.

2207 DRAWINGS AND SPECIFICATIONS AT JOB SITE: One complete et of all Drawings and
Specifications shall be maintained at the jub site and shall be available to the Engineer at all times.

2.2.08 OWNERSHIP OF DRAWINGS AND SPECIFICATIONS: All eriginal or duplicated Draw-
ings and Specifications and other data prepared by the Engineer shall remain the property of the Engineer,
and they shall not he re-used on other work, but shall ke returned to him upon complation of the work.

22,09 DIMENSIONS: Figured dimensions on the plans will be used in perference to sealing the Drawings.
Where the work of the Contractor is affected by finish dimensions, these shall be determined by the Con-
tracter at the site, and he shall assurae the responsibilicy thercfor.

2210 WODELS: Al medels prepared for this work shall become the property of the Owner at the
completion of the work,

2.2.11 - SAMPLES:  All saraples called for in the Specifications or required by the Engineer shall be fumn-
ished by the Contractor and shall be submitted to the Engincer for his approval. Sumples shall be Zurnished so

as nct to delay fabrication, allowing the Engineer reasonable time for the conzideration of the samples sub-
mitted.

a. Samples for Testst  Centractor shall furnish such samples of material as may be required for examin-
ation and test. All materials and workmanship shall be in accordance with approved samples. All sam tes
of waterials for tests shall be taken according to methods provided i the Specifications.

2212 SHOP DRAWINGS: The Contractor shall provide shop drawings, scttings, schedules and such

other drawings as may be necessary for the prostcution of the werh. in the shop and in the ficld as required
by the Drawings, Specifications or Engineer’s instructions. Deviations from the Drawings and Specifications
shall be called to the attention of the Engineer at the time of the first submission of shop drawings and other
drawings for approval, The Engincer’s approval of any drawings shall not release the Contractor from re-
sponsibility for such deviations. Shop drawings shall be submitted according to the following schedule:

a. Three copies shall be submitted at lcast thirty (10) days before the materials indicated therecn atc
to be needed, or carlier if required to prevent delay of the work.

b. The Eagincer ghall, within fourtcen (14) days of the subnuttal of any shop drawings, rcturn one
copy to the Contractor marked with all eorrections and changes.

CONSULTING ENCINEERS COUNCHL
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c. The Contractor shall then correct the shop drawings to conform to the corrections and changes re-
quested by the Engineer.

d. Following completion of such corrections and changes, the Contractor shall furnish the Engincer
two copies of the shop drawings conforming to the required corrections and chaages.

2212 QUALITY OF EQUIPMENT AND MA' ERIALS: In order to establish standards of quality,
the Engincer has, in the detailed Specifications, referred to certain products by name and catalog number.
This procedure is pet to be construed as eliminating from competition other products of equal or better quality
by other manufacturers where fully suitable in design.

a. The Contractor shall furnish the complete list of proposed desired substitutions prior to signing f
the Contract, together with such engineering and catalog data as the Engineer may require.

b. The Contractor shall abide by the Engineer’s judgment when proposed substitute materials or items
of equipment ace judged to be unacceptable and shall furnish the specified material or item of equipment in such
case. All proposals for substitutions shall be submit:ed in writing by the General Contractor and not by
individual trades or material supplicrs. The Engineer will approve or disapprove proposed substitutions in writ-
ing within a reasonable time. No substitute materials shall be used unless approved in writing.

2214 EQUIPMENT APPROVAL DATA: The Contractor shall furnish one copy of complete catalog
data for every manufactured item of equipment and all components to be used in the work, including specific
performance data, material description, rating, capacity, working pressure, materiai gage or chickness, brand
name, catalog number 20d general type.

2. This submission shall be compiled by the Coatractor and approved by the Enginecr before any of
the equipment is ordered.

b. Each data shect or catalog in the submission shall be indexed according to specification section and
paragraph for easy relecence. ‘

¢. After written approval, this submission shall become a past of the Contract, and may not be deviated
from except upon written approval of the Eagincer.

. d. Catalog data for equipment approved by the Engineer docs not in any case superscde the Engineer's
Contract Documents. The approval of the Engineer shall not relieve the Contractor from responsibility for
deviations from Drawings or Specifications, unicss he has in writing called the Enginecr's attention to such
deviations at the time of eubmission, nor shall it relieve him from respensibility for errors of any sort in the
items eubmitted. The Contractor saall check the work described by the catalog data with the Enygineer's
Contract Documents for deviations and errors.

e. It shall be the responsibility of the Contractor to insure that items to be furnished fit thr. space avail-
able. He shall make necessary field mezsirements to ascertain space sequirements, including thosz for con-
nections, and shall order such sizes an.i shapes of equipment thar the final installa.on shall suit the true
intent and meaning of the Drawings and Specifications.

f. Where cquipment requiring different arrangement of connections frops those shown is approved, it
chall ke the responsibility of the Contractor to install thz equipment to operate properly, and in harmony with
the intert of the Drawings and Specifications, and to make ail changes ia the work required by the dif-
ferent arrangement of connections. i

2215 SURVEYS: Unless otherwise specified, the Owner shall cstablish all base lines for the location of
the principal component parts of the work together with a suitable number of bench marks adjacent to the work.
Based upon the informaticn provided by the Owner, the Contractor chall develop and make all detail surveys
necessary for construction, including slope stakes, batter boards, stakes for pile locations and other working points,
lines and clevations. The Contractor shall have the responsibility to carefully preserve bench marks, reference
points and stakes, and, in the case of destruction thereof by the Contractor or resulting from his negligence,
the Contractor shall be characd with the expease and damage resuiting therefrom and <hall be responsible for

any mistakes that may be caused by the unnccessary loss or disturbance of such bench marks, reference points
and stakes.
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SECTION 2.3 ENGINEER-OWNER-CONTRACTOR RELATIONS

2.3.01 ENGINEER'S RESPONSIBILITY ANRD AUTHORITY: All work shall Iv done under the gen-
eral supervision of the Engineer. The Engineer shall decide any and all questions which may urise as to the gquality
and acceptability of materials furnished, work performed, rate of progress of work, interpretaticn of Drawings
and Specifications and all questions as to the aceeptable fulfillment of the Contract on the part of the Cen-
tractor.,

2.3.02 ENGINEGR'S DECISIGNS: Al chims of the Owner or the Contractor shall be prescated to the
Engincer for decision which shall be weade in writing within a rzasonable time. Al decisions of the Enginzer
shall bz final except in cascs where time and/or financial considerations are involved, which shall be subje.i to
arbitration.

2.3.03 SUSPENSION OF WORK: Ths Engincer shall have the authority to suspend the work, wholly
or in part, for such peried or periods, as he may deem neeessary, due to unsuitable weather, or such other
conditions as are considered unfaverable for prosceution of the work, or failure on the part of the Contractor
to carry out the provisions of the Contrac or to supply materials mesting the requirements of the Specifica-
tions, The Contractor shall not suspend operation without the Engincer’s permission.

2.3.04 ARBITRATION: Should there be any dispute or any questioned dacision of the Engineer which is
subject to arbivration, it shall be promptly submutied to arbitration upon demand by either party to the
dispute. The Contractor shall not delay tie work becsuse acbitration procecdirz: are peading anless he shall
have writtrys pecnission from the Engiveer so to do and suck delay shall zet extcad beyond the time
when the *arbitrators shall have epportinity to deiormine whether the work shali continue or te sus-
pended ponding decision by the arbitrators of such a dispute. Any demand for arbitration shill be
in writing and shall be deliver-d o tne Engincer and any adverse party either by personal delivery or by
registered mail addressed to the last known address of cach within ten (10) days of receipt of the Engincer’s
deeision, and in no event after final payment has been made and aczepted, subject, however, to any express
stipulation to the contrary i the Contract Documenis, Should the Engineer fail within a reasonable perfod
to make a decision, a demand for arbitration may then be made as if the Engineer’s Jecision had been rend-
ercd against the party demanding arbitration.

a. No one shall be qualified to act as an arbitrator who has, directly or indircctly, any finanzial interest
in the Contract or who has any business or family relationship with the Owne., the Contractor, or the En-
gineer. Each arbitrater zlected shail be qualified by experience and knowledge of the work invelved in the
matter to be subimitted to arbitration.

b. Arbitration shall bz in accordance with the procedure and wandards of The Amrrican Arbitration
Assaciation,

2.3.05 INSPECTION OF WORK: All matsrials and each part or detail of the work shall be subject at
all times to inspection by the Engineer, and the Contractor will ke held strictly to the true intent of the
Spezifications in regard to quality of materials, workmanship, and the diligent execution of the Contract.
Such inspection may include mill, plant, or shop ingpaction, and any material furnished uader these Speciti-
cations is subject to such inspection. The Engineer shall be allowed access to all parts of the work and shall
be furnished with such information and assistance by the Contractor as is required to make a complete and
detailed inspeciion.

2.3.06 EXAMINATION OF COMPLETED WORK: If the Engincer requests it, the Contractor at
any time before acceptance of the work shall remove or uncover such portions of the finished work as may
be directed. After examination, the Centractor shall restore said portions of the werk to the standard required
by the Speafications. Siwuld the work thus exposed or examined prove acceptable, the uncovering or remove
ing, and the veplacing of the covering or making goold of the parts removed shall be paid for as Extra Worl,
but should tic work so exposed or examined prove unaceeptable, the uncovering, removing and replacing shall
be at the Contractor’s expense.

2.3.07 CONTRACTOR'S SUPERINTENDENCE: A quaiificd superintendent, who is acceptable to the
Engineer, shall be maintained on the work and give efficient supervizion to the work umu ‘i~ completion.
The supcrintendent shall have full autherity to act in behalf of the Contractor, and all dizc:tions given
ta the superintendent shall be considered given to the Contractor. In general, the Engineer's instructions
shall be confirmed in writing and always upon written request from the Contractor.

2.3.08 LANDS BY OWNKER: The Owner chall provide the lands shown on the Drawings upon which
the work under the Contract is to be perforined and to be used for rights of way for aciess. Any delay in

furnishing theee lands by the Owner shall Ix deemad proper eause for adjustment in the Contract Amount and
in the ume of compltion.
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2.3.09 LANDS BY CONTRACTOR: Any additional land rad access thereto net shown on the Draw-
ings that may be requircd for temporary construstion facilities ur for sterage of maserials shall be provided
by the Contractor with no liability to the Owner, The Contractor shall confine his apparatus and storage
of materials and operation of his workmen to those arcas describad in the Drawings and Specifications and
such additional arcas which ke may provide as approved by the Engineer.

2.3.10 PRIVATE PROPERTY: The Contracter sall not enter upon private property for any purpose
without obtaining permission, and he shall be responsible for the preservation of all publiz property, trees,
monuments, cte. along and adjacent to the street and/or right-of-way, and shall use every precaution neees
sary to prevent damage or injury thereto. He shall use suitable precautions to prevent damage to pires, con-
duits, and other underground structures, and shall protect carefuily from disturbance or damage all menu-
ments and property marks until an autharized agent has witnessed or otherwise referenced their location and
shall not remove them until directed.

2.3.11 ASSIGNMENT OF CONTRACT: Neitler the Contractor nor the Owner shall sublet, sll,
transfer, assign or otherwise dispose of the Contract or any portion thercof, or of his right, title or interest
therein, or his cbligations thereunder, without written consent of the other party.

23.12 REMOVAL OF CONSTRUCTION EQUIPMENT, TOOLS AND SUPPLIES: At the term:
ination of this Contract, before acceptance of the work by the Engincer, the Contractor shall remove
all of his equipment, tools and supplies from the property of the Owner. Should the Contractor fail to remove
such equipment, tools, and supplics, the Owner shall have the right to remove them.

2.3.13 SUSPENSION OF WORK BY OWNER: The work or any portion thercof may be suspended at
any time by the Owner provided that he gives the Contractor five (5) days’ written notice of suspension,
which shall sct forth the date on which work js to be resumed. The Contuactor shall resume the work upon
written notice from the Owner and within ten (10) days after the datc sct forth in the notice of sus
pension. If the Owner does not give written notice to resurae woik witkin ten (10) days of the date fixed
in the notice of suspension, the Contractor may abandon that portion ¢f the werk so suspended and shall
be entitled to payment in accordance with Paragraph 2.7.11.

2.3.14 OWNER'S RIGHT TO CORRECT DEFICIENCIES: Upon fuiure of the Contractor to per-
form the work in accordance with the Contract Dccuments, including any requirements with respect to
the Schedule of Completion, and after five (5) days’ written notice to the Contractor and receipt of
written approval from the Engineer, the Owner may, without prejudice to any other remedy he may have,
correct such deficiencies.

2.3.15 - OWNER'S RIGHT TO TERMINATE CONTRACT AND COMPLETE THE WORK: The
Owner shall have the nght to terminate the employment of the Contractor after giving ten (10) days’
written notice of termination to the Contractor in the event of any default by the Centractor and upon
receiving written notice from the Engincer certifying cause for such action. In the event of such termination,
the Owner may take possession of the work and of all materials, tools and equipment thercon and may finish
the work by whatever method and means he may sclect, It shall be considered a default by the Centractor
whenever he shall:

a. Declare bankruptey, become insolvent, or assign his assets for the benefit of his creditors.

b. Disregard or violate important provisions of the Contract Dozuments or Engineer's instructions, or
fail to prosecute the work according to the agreed Schedule of Completion, including extensions thereof.

¢. Fail to provide a qualified supcrintendent, competent workmen or sub-contractors, or proper mar
terfals, or fail to make prompt payment therefor,

2.3.16 CONTRACTOR'S RIGHT TQ SUSPEND WORK OR TERMINATE CONTRACT: The
Centractor may suspend work or terminate Contract upon ten (10) days' written notice to the Owner and the
Engincer, for any of the following rcasons:

a. If an order of any court, or other public authority caused the work to be stopped or suspended for a
period of ninety (90) days through no act or fault of the Contractor or his employees.

b. If the Engincer should fail to act upon any Request for Payment within ten (10) days after it is
presented in accordance with the General Conditions of the Contract,

c. If the Owner should fail to act upon any Request for Payment within thirty (30) days after its
approval by the Enginecr.

d. If the Owner should fail to pay the Contractor any sum within thirty (13) uvays after its award by
arbitrators.
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2,317 RIGHTS OF VARIOUS INTERESTS: Wherever work being done by the Owner's forces or by
other contractors is contiguous to work covered by this Contract, the respective rights of the various interests
involved shall be established by the Engineer, to secure the completion of the various portions of the work
in general harmony,

i

2.3.18 SEPARATE CONTRACTS: The Owner may let cther contracts in connection with the work of
the Contractor. The Contractor shall cooperate with other Contractors with regard to storage of materials
and execution of their work. It shall be the Contractor’s responsibility to inspect all work by other Con-
tractors affecting his work and to report to the Engineer any irregularities which will not permit him to
complete his work in a satisfactory manner. His failure to notify the Engincer of such irregularities shall
indicate the work of other Contractors has been satisfactorily ~mpleted to receive his work, The Contractor
shall not be responsible for defects of which he could not have knwwn, which develop in the wark of
others after the work is completed. It shall be the responsibility of the Contractor to measure the completed
work in place and report to the Engincer immediat-lv any difference beiween completed work by ciners
and the Dirawings. :

.. - Co it

2.3.19 ' SUB.CONTRACTS: At the time specified by the Contract Documents or wlen requested by the
Engincer, the Contractor shall submit in writing to the Owner for approval of the Engineer the names of
the sub-contractors proposed for wne work. Sub-contractors may not be changed except at the request or
with the approval of the Engincer. The Contractor is responsible to the Owner for the acts and omissions
of his sub-contractors, and of their direct and indirect employees, to the mme extent as he is responsible
for the acts and ctaissions of his employecs. The Contract Documents shall not be construed as creming any
contracteal relation between any sub-contractor and the Owner. The Contractor shall bind every sub-contractor
by the terms of the Contract Documents.

a. For convenicnce of reference and . facilitate the letting of Contracts and sub-contracts, the Specifi-
cations arc separated into titled sections. Such separations shall not, however, operate to make the Engineer
an arbiter to establish limits. to the contracts between Contractor and sub-contractors.

2.3.20 WORK DURING AN EMERGENCY: The Cortractor shall nerform any work and shall furnish
and install any materials and equipment necessary during an emergency endangering life or property. In all
cases he shall notify the Engincer of the emergency as soon as practicable, but he stall not weit for instruc-
tions before proceeding to properly protect both life and property.

2.3.21 ORAL AGREEMENTS: No oral order, objection, claim or notice by any party to the other. ai
affect or modify any of the terms or obligations contained in any of the Contract Documents, and none of
the provisions of the Contract Documents shall be held to be waived or medificd by reason of any act
whatsocver, other than by a definitely agreed waiver or moedification thercof in writing, and no evidence
shall be introduced in any proceeding of any cther waiver or modificatien,
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SECTION /‘3‘.4 MATERIALS AND WORKMANSHIP

2.401 MATERIALS FURNISHED BY THE CONIRACTOR: All materials used in the work shall
meet the requirements of the respective Speciticarions, and no material shall be wsed untl it has been
approved by the Engincer. All matcrials not other.ise spozifically indicated shall be furnished by the Con-
tractor,

“ .
2.4.02 MATERIALS FURNISHED BY THE OWNER: Materials specifivally indicated shall be furnished
by the Owner. The fact that the Owner is to furnish material is conclusive evidence ¢f it aceeptability for the
purpose intended, and the Contractor may continue to use it until otherwise directed. If the Contractor dis
covers any defect in material furnished by the Owner, he shall notify the Engincer. Unless otherwise noiel
or specifically stated, materials furnished by the Owner, which are not of local ovcurrence, are considere]
to be f.ob. the nearest railroad station. The Contractor shall bz prepared to unload and preperly protect
all such material from damage or loss. The Contracter shall be responsible for material loss or damage afte-
reecipt of material at the point of delivery.

2.4.03 STORAGE OF MATERIALS: Materials shall be so stored as to insure the preservation of their

quality and fitness for the work. When considered necessary, they shall be placed on woodin platforms or

other hard, clean surfaces, and not on the geound, and/or they shall be placed under cover. Stored materials

shall be located so as te facilitate prompt inspection. Private property shall not be used for storage purposes
without the written permission of the owner or lessse.

2.4.04 CHARACTER OF WORKMEN: The Contractor shall at all tinies be responsible for the conduct b

and discipline of his cmployees and/or any sub-contractor or persons employed by sub-contractors. All
workmen must have sufficient know'edge, skill, and sxperience to perform properly the work assigned to
them. Any foreman or workman cmployed by the Contractor or sub-contractor who, in the cpinion of the
Engincer, does not perform his work in a skiilful manner, or appears te be incompetent or to act in a dis
orderly or intemperate manzuer shall, at the written request of the Ingineer, be discharged immediately and
shall not be employed agaia in any portion of the work without the approval of the Engincer.

2405 REJECTED WORK AND MATERIALS: All materials which do not conform to the requirenients
of the Contract Documents, are not equal to samples approved by the Engincer, or are in any way unsatis
factory or unsuited to the purposc for which they arc intended, shall be rejected. Any  defective work
whether the result of poor workmanship, use of defective materials, dumage through carelessness or any
other cause shall be removed within ten (10) days afier written notice is given by the Engineer, and the
work shall ke reexccuted by the Contractor. The fact that the Enginccr may have previously overlooked
such defective work shall not constitute an acceptanc: of any part of it.

a. Should the Contractor fail to remove rejected work or materials within ten (10) days after written
notice to do o, the Owner may remove them and may store the matenals. ;

b. Correction of Faulty Work After Final Payment shall be in awcordance with Paragrap's 2.7.14.

2.4.06 MANUFACTURER’S DIRECTIONS: Manufactured articles, material and cquipment shall be
applicd, installed, connected, erected, used, cleaned and conditioned as directed by the manufacturer ualess
hercin specificd to the contrary. y
2.4.07 CUTTING AND PATCHING: The Contracter shall do all necessary cutting and patching of the
work that may be required to properly receive the wosk of the various trades or as required by the Draw-
ings and Specifications to complete the structure. He hall restere all such cut or patched werk as directed
by the Engincer. Cutting of existing structure that s il endanger the work, adjacent property, worknien or
the public shall not be done unless approved by th- Engineer and under his direction.

2.4.08 CLEANING UP: The Contractor shall remove from the Owner's property, and from ali public
and private property, all temporary structures, rubbich, and waste materials resulting from his operatien
or caused by his employees, and shall remove all surplus materials leaving the site smooth, clean and true to
line and zrade.

2.409 GUARANTY PERIOD: ‘Une Contractor shall warrant all equipment furnished and work performed
by him for @ period of onc year from the date of written acceptance ~f the w k.

a. Correction of Faulty Work After Final Payment chall be as provided in Paragraph 2.7.19.
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SECTiON 2.5 INSURANCE, LEGAL RESPONSIBILITY AND PUBLIC SAFETY

N

2501 INSURANCE: The Centractor shall sccure and mainta.. such insurance from an insurance com-:
pany authorized to write casualty insurance in the State where the work is located as will protect himself,
his sub-contractors, and the Owner from claims for bodily injury, death or property damage which may arise
from operations under this Contract. The Contractor chall not commence work under this Contract until
he has obtained all insuramce required under this paragraph and shall have filed the certificate of insurance
or the certificd copy of the insutance policy with the Owner. Each insurance policy shall contain a clause
providing that it shall not be «ancelled by the insurince company without ten (10) days' written notice tc
the Owner of intention to cancel. The amounts of such insurance shall be not less than the following:

a. Workmen's Compensation and Employer’s Liability Insurance shall be secured and maintained as
required by the State where the work is located.

b. Public Liability, Bodily Injury, and Property Damage:

1. Injury or Jcath of 0NE PEISON: cc comm e e ....5 50,000
2. Injury to more than one person in a single ACCHdCNt. i et $200,000
3. PrOperty GiMALED weecesoeerseemecioss s mmmmmsisermas i sesemmssressens e eeeetesaesssremtenet e ssneas $ 50,000

¢. Automobile and Tnick Public Liability, Bodily Injury, and Property Damage:

1. Injury or dzath Of OME PEFSOM: wecmuinimrmmrieimmss s soneeees $ 50,0C0
2. Injur, to mcre than one person in a single accident: .. ..§200,000
3. Property Jamage: ... . . $ 50,0C0

2.5.02 INDEMNITY: The Contractor shall indemnify and save harmless the Owner from and against all
losscs and all claims, demands, payments, suits, actions, recoveries and judgments of every nature and description
brought or recovered againgt him by reason of any omission or act of the Contractor his agents or employees,
1n the exccution of the work or in he guarding of it. The Contractor shall obtain in the name of the Owner
and shall maintain and pay the premiums for suth inturance in such amount and with such provisions as will
protect the Owner from contingent liability undes this Contract and a copy of such insurance policy or
policies stall be delivered to the Owner. Full compliance by the Owner with the terms and provisions of such

insurance policy or policies shall be a condition precedent to the Owner's right to enforce against the Con-
tractor any provisions of this artizic.

2503 FIRE INSURANCE: In addition to such Firc Insurance as the Contractor clects to ca:fy for his
own proicction, he shall sccure and maintain in the name of the Owner policies upon such structures and
mate ial and in such amounts as shall be designated in SECTION 2.2 —~MODIFICATIONS OF THE GEN-

ERAL CONDITIONS. The policies shall be secured from a company which is satisfactary to the Owner and
delivered to the Owner. )

2.5.04 PERFORMANCE BONJ>: The Cont acter shall, at the time of his exccution of the Contract, furnish
a corporate surcty bond in the um cqual to the Cau.zzct Amount. The form of the bond shall be as the

Owner may prescribe and with 2 Surcty Comp:ny authorized 10 do business in the State where the work is
located.,

25.05 PATENTS AND ROYALTIES: If any design, device, matcrial or process covered by letters patent
or copyright is used by the Contractor, he shall provide for su.h ure by legal agreement with the owner of

the patent or @ duly authorized licensce of such owner, and shall save harmless the Owner from any and all
loss or expense on account thereof, including its ue by the Owner.

25.06 PERMITS: All pemits and licenses necessary for the prosccution of the work shall be sccured by
the Contractor.

2507 LAWS TO BE OBSERVED: The Contractor shall give all :uotices and comply with all Federal,
State and local laws, ordinances and regulations in any manner affecting the conduct of the work, and all
such orders and decrees as cxist, or may be emcted by bodies or tribunals having any jurisdiction or author-
ity over the work, and shall indemnify and save harmless the Owner against any claim or liability arising from,

or bascd on, the vis.tion of any such law, ordinauce, regulation, order or decree, whether by himself or
his employees.

2508 WARNING SIGNS AND BARRICADES: The Contractor shall provide adequate signs, barricades,
red lights and watchmen and take all necessary precautions for the protection of the work and the safety
of the public. All barricades and obstructicns shall be protected at night by red signal lights which shakl
be kept burrung from sunsit to sunrise. Barricades shall be of substantial construction and ¢hall be painted
white or whitewashed to increase their visibility at night. Suitable warning signs shall be so placed and illum-
inated at night as to show in advaiwe where construction, barricades, or detours exist.
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2.5.09 PUBLIC SAFETY AND COMVENIENCE: The Contractor shall at all times o conduct his work
as to insure the least possible obstruction to traffic and inconvenience to the gencral public and the residents
in the vicinity of the work, and to insure the protection of persons and property in a nanner satisfactory
to the Engincer. No road or street shali be closed to the public except with the permission of the Engineer
and propar governmental authority. Fire hydrants on or adjacent to the work shall be kepe accessible to hice
fighting equipment at all times. Temporary provisions shall be made by the Contractur to insure the use
ot sidewalks and the proper functioning of ali gutters, sewer inlets, drainage ditches, and irrigation ditches, which
shall not be obstructed except as approved by the Engineer.

25.10 CROSSING UTILITIES: When ncw construction crosses highways, railroads, streets or utilities
under the jurisdiction of State, County, City or other public agency, public utility or private entity, the
Contractor shall sccure written permission from the proper authority before exccuting such wew construction.
A copy of this written permission must be filed with the Owner before any work is done. The Contractor
will be required to furnish a release from the proper authority before final acceptance of the work.

2.5.11 SANITARY PROVISIONS: The Contractor shall provide and maintain such sanitary accommoda-
tions for the use of his employees and those of his sub-contractors as may be necessary to comply with the
requirements and regulations of the local and State departments of health ‘and as directed by the Engineer.
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SECTION 2.6 PROGKESS AND COMPLETION OF “WORK

2601 NOTICE TO PROCEED:  Following the execution of the Contract by the Owner, written Notice
to Proceed with the work shall be given to the Contractor. The Contractor shall begin and shall prosccute the
work regularly and uninterruptedly thereafrer (u 215 otherwise directed in writing by the Owaer) with such
force as to secure the zompletion of the work withit, the time stated in the Proposal.

2.6.02 CONTRACT TIME: Tke Contractor shall complete, in an acceptable manner, all of t4: work
contracted for in the time stated in the Proposal. Computation of Contract Time shall commence on the
seventh (7th) day following the date of mailing, by regular mail, of the Notice to Proceed and evury calen-
dar day following, wxcept as herein provided, shall be counted as a working day.

2.6.03 SCHEIULE OF COMPLETION: The Contractor shall submit, at such times as may veasonably be
requested by ¢he Engincer, schedules which shall show the order in which the Contractor pre.poscs to carry
on the work, with dates at which the Contractor will start the several parts of the work, and estimated
dates of completion of the several parts.

2,604 CHANGES IN T"HE WORK: The Owner may, us the need arises, order chr.ﬁges in the work
through add:tions, deletions or modifications without invalidating the Contract. Compensation and time
of completion affecter’ by the change shall be adjusted at the time of ordering such chunge,

2.6.05  EXTRA WORK: New and unforeseen items of work found to be necessam and which cannot be
covered by any item or combination of items for which there is a Contract price shall be classed as Extra
Work. The Contracior shall do such Extra Work and furnish such materials as may be required for the
proper completien or construction of the whole work contemplated upon written order from the Owner
as approved by the Engineer, In the absence of such written order, nc chim for Extra Work shall be
considered. Extra Work shall be performed in accordance with these Specifications where applicable and work
not covered by the Specifications or special provisions shall be dene in accordance with the best practice
as approved by the Engincer. Extra Work required in an emezgency to protect life and property shall be
performed by the Contractor as required.

2.6.06 ' EXTENSION OF CONTRACT TIME: A delay beyond the Contractor's control occasioned by
an Act of Ged, or act or omission on the part of the Owner or by strikes, lockuts, fire, etc., may entitle
the Contractor to an extension of time in which to complete the worl. as determined by the Engineer, pro-
Vid;d:.] lllowevcr, that the Centractor shall immediately give written notice to the Engincer of the cause of
such delay.

2.6.07 USE OF COMPLETED PORTIONS: The Owner shall have the right to take possession of and
usc any completed or partially completed portions of the work, rotwithstanding that the time for completing
the entire work or sucl. portions may not have expired; but such taking possession and use shall not be
deemed an acceptance of any work not completed in acco:dance with the Contract Tocuments. If such
prior use increases the cost of or delays the completion of uncompleted work or causes refinishing of com-
pleted werk, the Centractor shall be entitled to such exora compensation, or extension of time or both, as
the Engineer may determine,
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SECTION 2.7 MEASUREMENT AND PAYMENT

2.7.01 DETAILED BREAKDOWN OF CONTRACT AMOUNT: Exccpt in cases where unit prices
form the basis for payment under the Contract, the Contracter shall within ten (10) days of receipt of
Notice to Proceed, submit a complete breakdown of the Contract Amount showing the value 2ssigned to each
part of the work, including an allowance for profit and «v:.head. Upon approval of the breakdown of the
Contract Amount by the Engineer, it shall be used as the basis for all Requests for Payment.

2.7.02 REQUESTS FOR PAYMENT: The Contractor may submit periodically but not more than once
each month a Request for Paymant for work done and matzrials delivered and stored on the site, The Con-
tractor shall furnish the Engincer all reasonable facilities required for obtaining the necessary inforaation
relative to the progress and execution of the work, Payment for materials stored on the site will be condi-
tioned upon evidence submitted to establish the Owner's title to such materials. Each Request for Payment
shall be computed from the work completed on all items listed in the Detailed Breakdown of Contract
Amount, less 109 to be retained until final completion aud acceptance of the work, and less previous pay-
ments. Where unit prices are specified, the Request for Dayment shall be based on the quantitics completed.

2.7.03 ENGINEER'S ATTION ON A REQUEST FOR PAYMENT: Within ten (10) days of sib
mission of any Request for Payment by the Contracte, the Engincer shall:
a. Approve the Request for Payment as submitted '/

b. Approve such other amount as he shall decide is due the Contractor, inforaming the Contractor in
writing of his reasons for approving the amended amount.

¢ Withhold the Request for Payment, informing the Contractor in writing of his reasons for with-
holding it. e . ‘
2.7.04 OWNER’S ACTION ON AN APPROVED REQUEST FOR PAYMENT: Within thirty (30)
days from the date of approval of a Request for Payment by the Enginzer, the Owner shall:

a. Pay the Request for Payment as approved.

b. Pay such other imount in accordance with Paragraph 2.7.05 as he shall decide is due the Contractor,
informing the Contractar and the Engineer in writing of his reasons for paying the amended amount,

¢. Withhold payment in accordance with Paragraph 2.7.05 informing the Contractor and the Enginecr
of his reasons for withholding payment.

2.7.05 OWNER'S RIGHT TO WITHHOLD PAYMENT OF AN APPROVED REQUEST FOR PAY-
MENT: The Owner may withhold payment in whole or in part on an approved Request for Payinent to
the extent necessary to protect himself from loss on account of any of the following causcs discovered subse-
quent to approval of a Request for Payment by the Engincer:

a. Defective work, ‘

b. Evidence indicating the probable filing of claims by othzc parties against the Contractor.,

c. Failure of the Contractor to make payments to sub-contractors, material suppliers or labor.

d. Damage to another contractor.
2.7.06 INTEREST ON UNPAID REQUESTS FOR PAYMENT: Should the Owner fail to pay an ap-
proved Request for Payment within thirty (30) days frem the date of approval by the Engincer, and should
he fail to inform the Engincer and the Contractor in writing of his reasons for withholding payment, the

Owner shall pay the Contractor interest on the amount of the Request for Payment at the rate of six per
cent (6%0) per annum until payment is made,

2.7.07 RESPONSIBILITY OF THE CONTRACTOR: Unless specifically noted otherwise, the Contractor
shall furnish all materials and services and perform all the work deseribed by the Contract Documents or
shall have all materials and services fuinished and all the work performed at his expense. It shall be the
Contractor's responsibility to pay for:

a. Replacement of survey bench marks, reference points and stakes provided by the Owner under
Paragraph 2.2.15.

b. Lands by Contractor provided in accordance with Paragraph 2.3.09.

c. Insurance obtained in accordance with Paragraphs 2.5.01 and 2.5.02,

d. Fire Insurance obtained in accordance with Paragraph 2.5.03,

¢. Performance Bond obtai ed in accordar ce with Paragraph 2.5.04.

f. Royalties rcquired under Paragraph 2.5.05.

g Permits and Licenses required of the Contractor and all sub-contractors,
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2.7.06 PAYMENT FOR UNCORRECTE™ WORK: Should the Engineer direct the Contractor not to
convect work that has been damaged or tha. was not performed in accordarce with the Contract Docu-
ments, an equitable deduction from the Contract Amount shall be made to compensate the Owner for the
uncontected work.

2.7.09 PAYMENT FOR REJECTED WORI AND MATERIALS: The romovai of work and materials
rejected under Paragraph 2.4.05 and the re-execution of acceptable work by the Contractor chail be at the
expense of the Contractor, and he shall pay the cost of replacing the werk of other contractors destroyed or
damaged by the removal of th: rej ted work or materials and the subsequent replacement of acceptable work.

a. Removal of rejected work or materials and storage of mar=rials by the Owner in accordance with Para-
graph 2.4.05 shall be paid bv the Centractor within thirty (30) days after written notice to pay is given
ke the Owner. If the Contractor does not pay the expenses of such removal and after ten (10) days’ written
notice being given by the Owner of his intent to sell the materials, the Owner may scll the materials at
auction or at private sale and shall pay to the Contractor the net proceeds therefrom after deducting all
the costs and expenses that should have been borne by the Contractor.

2.7.10 PAYMENTS FOR EXTRA WORK: Written natice of claims for payments for Extra Work shall
be given by the Contractor within ten (10) days after receipt of instructions from the Owner as approved
by the Engincer to proceed with the Extra Work and also before any work is commenced, except in emergency
endangering life or property. No claim shall be valid unless so made. in all cascs, the Contractor’s itemized
estimate sheets showing -li labor and material shall be submitted to the Engineer. The Owner's order for
Extra Work shall specify any extension of the Contract Time and one of the following methods of payment:

a. Unit prices or combinations of unit prices which formed the basis of the original Contract.

b. A lump sum based on the Contractor’s estimate, accepted by the Owner, and approved o the En-
gineer.
¢ Actual cost plus 13% for overhead and profit.

2.7.11 PAYMENT FOR WORK SUSPENDED BY THE OWNER: If the work or any part thereof
chall be suspended by the Owner and abandoned by the Centractor as provided in Paragraph 2.3.13, the Con-
tractor will then be entitled to payment for all work done on the portions so abandoned, plus 1597 of
the value of the abandoned work to compensate for overhead, plant expense, and anticipated profit.

2.7.12 PAYMENT FCOR WORK BY THE OWNER: The cost of the work performed by the Owner in
removing construction equipment, tools and supplies in accordance with Paragraph 2.3.12 and in correcting
deficiencies in accordance with Paragraph 2.3.14 shall be paid by the Contractor.

2.7.13 PAYMENT FOR WORK BY THE OWNER FOLLOWING HIS TERMINATION OF THE
CONTRACT: Upon termination of the Contract by the Owner in iccofdance with Paragraph 2.3.15, no
further payments shall be due the Contracter until the work is compiated. If the unpaid balazce of the Con-
tract Amount shall excced the cost of completing the work including all overhead costs, the excess shall be
paid to the Contractor. If the cost of completing the work shall exceed the unpaid balance, the Contractor
shall pay the difference to the Owner. The cost incurred by the Owner, as herein provided, and the damage
incurred through the Contractor’s default, shall be certified by the Owner, and approved by the Engincer.

2.7.14 PAYMENT FOR WORK TERMINATED BY THE CONTRACTOR: Upon suspension of the
work or termination of the Contract by the Contractor in accordance with Paragraph 2.3.16, the Contractor
shall recover payment from the Owner for the work performed, plus loss on plant and materials, plus estab-
lished profit and damages, as approved by the Engineer,

2.7.15 PAYMENT FOR SAMPLES AND TESTING OF MATERIALS: Samples furnished in accord-
ance with Pavagraph 2.2.11 shall he furnished by the Contractor at his expense,

a. Testing of samples and materials furnished in accord:.... with Faragraph 2.2.11 shall be arranged
and paid for by the Gwner.

2.7.16 RELEASE OF LIENS: The Contractor shall deliver to the Owner a complete release of all liens
arising out of this Contract before the retained percentage or before the final Request for Payvment is paid.
If any lien remains unsatisfied after all payments are made, the Contractor shall refund to the Owner such
amounts as the Owner may have been compelled to pay in discharging such liens including all costs and a
reasonable attorney’s fee,
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2.7.17 ACCEPTANCE AND FINAL PAYMENT: When the Contractor shall have completed the work
in accordance with the texms of the Centract Documents, the Engineer shall certify his acceptance to the
Owner and his approval of the Contractor’s final Request for Payment, which shall be the Contract Amount
plus all approved additions less all approved deductions and less previous payments made. The Contractor
shall furnish evidence that he has fully paid all debts for labor, materials, and equipment incurred in cor.
nection with the work, following which the Owner shall accept the work and release the Contractor except
as to tha conditions of the Performance Bond, any legal rights of the Owner, required guarantees, and Cor-
rection of Faulty Work after Final Payment, and shall authorize payment of the Contractor’s final Request
for Payment, The Contractor must allow sufficient time between the time of completion of the work and
approval of the finul Request for Paymeznt for the Engincer to assemble and check the necessary data.

2.7.18 TERMINATION OF CONTRACTOR’S RESPONSIBLITY: The Contract will be considered
ccmplete when all work has been finished, the final inspection made by the Engincer, and the project accepted
in writing by the Owner. The Contractor's responsibility shali then cease, except as set forth in his Per-
formance Bond, as required by the Guaranty Pericd in accordance with Paragraph 2.4,09 and as provided
in Paragraph 2.7.19. |\

)

-2.7.19 CORRECTIOI! OF FAULTY WORK AFTER FINAL PAYMENT: The approval of the final
Request for Payment by the Engincer and the making of the final payment by the Owner to the Contractor
shall not relieve the Contractor of responsibility for faulty materials or workmanship. The Qwner shall promptly
give notice of faulty materials or workmanship and the Contractor shall premptly replace any such defects
discovered within onc year from the date of written acceptance of the work, The Engincer shall decide all
questions arising under this paragraph, and all such decisions shall be subject to arbitration.

SECTION 2,8 MODiFICATIONS OF GENERAL COHDITIONS

2.8,01 From Article 2,2,13a delete the words "aigning of cone~
tracﬁ" and insert in liev thercof the words "ordering the
same”,

2,8,02 To Article 2.7.05 add:

e, Failure of the Contractor to complete all work contracted
for within the Contract Tims, Faymcnt by the Owner may be with-
held in the-emount of twenty-five dolliara ($25.00) for each cal-
endar day the work remains uncompleted beyond the time stipulated
for completion of the work, as amended by any extensions of time
which may have been granted by the Owner,

2,8,03 In the event that construction progress should lag to
such extent that the Engineer is required to perform his duties
in serviocing the conatruction efter the completion date of thae
conatruction contract, the Contractor shall be liable for auch
additional engineering sxpenses at the rate of eight dollars
($8.00) per hour for field engineer and/or sixteen dollara and
fii'ty centa ($16.50) per hour for a 3-man survsy party, plus
ten cents per mile for travel to, from, or on the project per-
formed in the discharge of said engineering duties,

CONSULTING ENGINEERS COUNCH,

Grncral Conditions of the Contract
Gopyright 1958 Yrd PPrinting 213



EEES
g

TECHNICAL PROVISIONS

GENERAL: LOCATION AND SCOPE OF WORK

The location of the work described herein is approximately 25
miles southwest of Rapid City, S. D., in Section 27, Township 2

South, Range 6 East, BHi{, The work included hereunder is divided
as follows:

SECTION'A: 'Construction cf a compacted earth f1ill dam requir-
ing approvimetely 10,000 C,Y. of embankment above ground level and
3,000 C.Y. of excavation for a compacted clay core reaching to
bedrock, Construction of a spillwsay excavated in bedrock, Con-
struction of two 6" Parslial flumes to measure normel flow into and
from the ressrvoir. Construction of a reservoir control pipeline,
a water infiltration gallery and a pipeline from this gallery to
a control or pump house. Constrvection of a pump house and the in-
stallation of pumps, chlorinator, meters, valves, piping and in-
struments as shown in plans and/or described in the specifications.

SECTION B: Construction of a water supply line from the pump
house to a service storage tank.

SECTION C: Conatruction of a 50,000 gallon storage terk; either
(Alternate No. 1) an elevated tank on a 120-foot tower. or (Alter-

nate No, 2) a grownd level steel tank at a location to give equal
statlic pressure,

SECTION A
1 ° DAI‘I

a, Souvrce of materialsfor the dam is egtimated to be as
foilows:

Select Clay: Approximately 7,000 C,Y, requirad; compact-
ed volunme,
500 ¢.Y. from core trench excavation.,
1,500 €.Y., from borrow pits in reservoir
basin,
5,000 C.Y. from clay pit one mile distant

and 130 feet higher elevation (downhill
haul).

Agsorted embankment material:
Approximately 36,000 C.Y. required (com-
pacted),
2,500 C.Y. from core trench sxcavation.
1,500 C.Y. from dam bed stripping (use
in sodded slopes and top).
32,0C0 C.,Y, from borrow pits in, end ad-
jacent to, reservoir,
Egtimated averupge haul will be about
600-700 fect,

-1-
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Rock riprap: Approximately 880 C.Y. required.
Test holea show borrow pits will contain a
variable amount of random stones of all
sizes, Since all stones over 3" diameter
must be combed or bladed from the £111 be-
fore compacting a current 1ift, it is
posslible that the amount of thls material
accumulated at the upstream slope of the
111l will be sufficient for the riprap re-
quirement. Any deficiency can be made wp
from roclt waste from the spillway excava-
tion or from gravel beda in the reservoilr
basin,

b, Site Preparation:

Below i'lev. D160 (full reservoir level) any open secams
or fissures appearing in the granite abutment at the north end of
the dam shall be sealed. All dirt, sand or loose material shall
be removed by a high-pressuvre hydraulic stream and the crack
sealed to a depth of at least 18" by concrete and/or cement grout
containing an expansion or non-shrinking admixture approved by
the Engineer, Only one open ssam of any consequence 1is noted,
this being slightly below Elav, {460,

The bsd of the dam =shall be cleared of all trees, brush
or other vegetation und sod; a portion of the latter being stock-
piled for sodding the non-riprapped slopés of the dam., Boulde:is
shall be broken up and pnlaced contiguous to the downstream toe of
the fill. No core trench or pipeline excavation under the dam
shall be started until the bed of the dam has been cleared and
stripped of topsoil. Trees, brush and slashings shall be removed
and disposed of by burning, or otherwlse, outaids the reservoir
basin., If durned, ths Contractor wlll be responsible for keeping

the fire confined %o the bruvsh plle and all embers thoroughly
extinguished.

(1) Payment for clearing and grubbing trees and brush
from the bed of the dam, including scaling of any rock seams,

will be made at the Jump sum amownt bid for "dam site clearing
and grubbing",

(2) 'The volvme of sod stripping or un-uvsable overburden
from the bed of the dam aud/01 from borrow pits will be determined
from measurements of area and depth and payment will be mace
therefor at the unit price bid per cubic yard for "common czcava-

ion", which i3 herein defined as that excavated sarthen materlal
which must be vasted or cennot be uvaed without re-handling.

c., ?Pipe Lines Under Dam:

Thege consist of a 12" casat iron 1ine for reservoir con-
trol,ga 6" cust iron line for pump supply fron an iInfiltration
galle®y ond a 3/8" 0.D. copper tuvbs for o ctatic water level
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recording gauge to be furnished and installed by the Owner, The
contxol and supply lines shall be Claass 150 cast iron pipe with
mechanical bolted jeints and comprcsalon gaskets., The gauge llne
shall be 3/0" 0,D, copper tube, Type K, with flared compression
fitsings, The upstrcam 3" of the copper tube shall be drilled
with 20 1/8" holes at about 1/1" C-C and this section wrapped with
one turn of fine bronze¢ or copper screen soldered to the tubing
to prevent diasplacement when the 1line is bacit~-flushed., The end
of the pipe shall le sealed. The downstreamn end shall be carried
around the inside wall of the pumu house on suitable brackets or
clamps to the location of the instrument panel with a streight
1/4" bronze needle valve 12" ahead of the terminus, Care shall
be talken in bending the tuvbing, and in backfilling, to ensure
that the tubing is free from any kinks that wovld prevent free
PMlow and the line shall be tested for I"'low after backfilling.

A1l lines under the dam shall be .ipnstalisd and the punpy house
floor, external walls and roof completed before dam embankment

is placed,

Pipe lines shall be laid on tightly compactecd bed matuer-
181l and in the same trench as close together as pipe bells will
permit, except that downstream from the clay core, vhere the lines
spread to enter the pump house, the Contractor may, at his option,
vse sepurate ditches for the cast iror lines. From the east side
of the clay core section to the upstream cutoff collar the trench
shail be excavated to firm, sound, bedded schist and the pipe
leid thereon, as follows:

: (1) Th: pipe shall be set on bricks or shims so that
entire pipe welght is borne by the barrel and none by the bell
or cowmpression gland; or, bell holes of adecquate slze may be cut
in the schlst by pneumatic chisel in order to relieve the joints
of any plpe weipght, at the option of the Contractor. There shall
be a minimum 3/4" space between the pipe berrels and bedrocl.
After assembly, the lines shall be tested for leals by water
pressvre of 100 psi maintuined for 30 minutesg. Stiif, lean con-
crete, having a slump of approximately 2" and 4 minimum compres-
give strength of 1500 psi at 28 days, shall be {irmly tamped under
and around the pipe barrels to the mid-diameter of each pipe.
Concrete for this purpose shall have maximum 1/2" aggrepate to
promote good workability wnder the pipe. This conecrete bedding
gshall extend from the joint above the upstream concrete cutoff
collar to the first joint below the downstream cutoff collar,
near the dam centerline. The 6" supply line shall have a minimum
51 cover belween the dam and infiltration galiery.

(2) The 12" reservoir control linc shall have a screened
inlet as shown on Sheet 17 of the plans, The concrete shall have
a minimum compressive strenpgth of 2000 psi at 20 dayas., Concrete
used in the cutoff collsrs shall have a compressive strength of
3500 psi at 28 days., Welded grating of other characteristics may
be vsed provided the mesh opening is no ls»per, and the bar thick-
ness and total area of oponings is as leas’s equal to that shown,
The grate shall have two coats of "Inertel", No, 66 Spaecial Heavy,
or thrce coata of "Inertol" Standard Thic't Blac, or equual heavy-
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bodied coal tar pitch coating.

(3) Pipe 1laid uvnder the dam itself on material other
than bedrock shall have adequate bell holes to relieve the joints
of pipe weight, All pipe joints located bstween the upstrecam toe
of the dam and the pump hovse shall be protected againat futovrs
corroslon of the stesl jnint bolts by one of the following mathods,
at the option of the Coatractor:

(a) The joints may be encased in a concrete jacket
giving the bolts a minimum 1" of cover, or

(b) IZach bolt to be given a coat of coal tar pitch
base plastic muterial, equal to "Barrett" Scrvice Cement, before
assembly.

Then, after tightening and testing, sach bolt and nut is to re-
celve a heavy coat of service cemsnt and the entire Joint wrapped
with 6" pipeline fabric, lapped and cemented ovsr the top, to
protect the service cament during backfilling, Backfill to the
full depth of the pipe trsnch shall be compacted by mechanical
meens to not less than the density of contiguous, undisturbed soil.

(It) The infiltraticn gallery line at the heand of the 6"
cast iron supply line shall be 120 lineal feet of standard waight,
12" perforated vitrified clay pipe, conforming to AST!M Designation
€211-57T, or latest revision thereof, having six rows of 1/4"
holes spaced approximately 3" center to center along the rows,

(5) The black earth overburden shall be stripped from the
sand-and-gravel deposit at the infiltration gallery location for
a width of 15 feot ench sids o the centerline, This meterial
shall be stockpiled above hign water level for laster use by others.
The perforated clay pipe shall be laid with the perforations down
and bedded in coarse gravel so that no welpght rests on the pipe
bells, with the bells pointed "up-grade". The spigot ends shall
be truly centered in the bells and firmly seated agalnat the
gshoulder of the sockets. The gravel cushion vnder tne pipe, and
the backfill material to a depth of 6" over tie pipz, shall be
minimum 3/4" size, eilther screened from the miterinl in place at
the site or crushed rock hauled for that purpose., If crushed rock
is used, 1t shall be of a granitic or quartzose type, free from
lime or any minerals soluble in water at 600 F, Backfill to a
depth of 6! above the pipe and to the width of the atripped areas
is to be made with tha sand-and-gravel mixture, free from topsoil,
in place at tle site. The riser stack at the north end of the
infiltration gallery shall be of standard 12" vitrified 2lay sewer
pipe, non-perforated.

(6) The 12" cast iron control 1line will be measured by
the lineal foot from its upstream end to the flanged joint at %le
upstisam 12" valve and payment will be made therefor at the unit
price bid per lineal foot for this item, which shall include all
materials and work >f installing the 12" liane, concrete cutorf
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coilars and screened inlet box, Thse 32! run of 12" pipe down-

atream from the 1120 bend in the pump hovse is included in another
item,

(7) The 6" pump supply line will be weasursd %3 the lineal
foot of pipe from its head, et the infiltratlion gallery, to the
flanged joint inside the west wall of the pump houwse and payment
wlll be made therefor at the unlt price bid per lineal foot for
thig itam, which shall include all materiais and wori of install-
ing the same,

(8) The 3/3" 0,D. copper gauge line will be measured by
the 1lineal oot of such 1line installed in place, including speci-

fied fittings, end will be paid for at the unit price bid for this
item,

(9} The 12" infiltration gallery line will be measured
by the lineal foot of such pipe laid and shall include all mater-
ial and work of installing the same, including backfill with
specifisd material and the vertical stack at the north enu of the
gallery, and will be paild for at the unit price bid for this 1temn,
Stripping of black dirt above the 1linc will be paid for as "com-
mon excavation',

A CGore Trench Excavation:

Core trench excavation shall be carried down through the
thin layer of weathered achist to firm, bedied schist. The work
may be so schsduled that suvitable material :xcavated from the
central and south portions of the trench may be vged in the
northerly portion of the wirk without re-handling., The clay back-
£i1) material shall not be laid down until the surface of the
exposaed schist 1s free from significant amcounits of granvlar typse
material, The material shall, if raquired, be wetted to near
optimum molsture content and compacted withh a sheepsfoet roller,
The roller for both core and embankment compaction shall be equal
to that required by the Sounth Dalkota Department of Highways for
carthuorl: compaction; namcly, onc having teeth or gtuda not less
then G6Y long and a weight, when filled, adequate tc transmit a
pressure of not less than 550 peunds pev square inch to the end
suvrface of the studs,

Core trench backfill shall be placed in 1lifts approximate-
1y 6" thicelt (loose measure) end rolled vntil the studs, with the
roller in motlon, do not penetrate wmore than about 1/L'; a degree
of coupaction ranging from 90 to 95 percent of maximum déry density,
as measured by AASHO liethod T99-49. Compaction around pipes,
cutoff collar, or granite c¢liff in areas lneccessible to sheeps-
foot roller shall be by richanical means capable of obtaining the
same degree of compacclon.

Core trench backfill will be measured by the cubic yerd

of material in place and shall inclvde excavating, hauvling from
adjacent borrow pits and processing In place, Payment wilY be
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made therefor at the uvnit price bid per cuvbic yard for this item,

Clay overhaul from a clay pit one mile distant will be
measured by the cubic yard of material haulad out as determined
by pit measurements made arter pit strippiag and after termina-
tion of such excavation, Payment wiil be made for clay overhaul
at the uwnit price bid for thls item,

€., Embanloment:

. Material for embankment shall be placed in the f111 with
the densest and most impervious material at tha center of the dam,
graduating in degree of vater~-tightness to the outer slopes, as
shown on Sheect 15 of the plans, The material shall be placed in
1ifts of nominal 8" 1oose thiclmess, A1l stones larger than 3"
shall be raked or "combed" out by scarifier or other means and re-
moved before compacting the 1ift) Stoneés so removed may be 1lcft
at the uvpstream edge ¢f the rill to be used as riprap.

Water shall be added, if required, to bring the moisture
content of the material to neanr optimum and the 1ift rolled until

the rolley studs, in motion, do not penetrate more than approxi-
mately 1/4",

The downstream slope, the top and the upstream slope above
Elev, U165 shall be soddsd with toPsoil 12" thicle, this material
being compacted and considercd as 'embankment in place”, The ex-
bankment shall be cambered so that the actual finished elevation
of the top at any point will excced the depth of ril11 below Elev.
Lh70 at that point by 2% percent, fto guard against possible loss
of freeboard by future gettlement,

Embanlment will be measured by cubic yard of finished em-
bankment constructed and shall inelude excava’.ng, havlirg from
pits in or adjacent to the reserveir and processing the r.aterial
in place., Payment will be made therefor at the unit price bid per
cubic yard for this item, Hauvlage of material for the embankment
from a clay pit one nile distant will be paid for at the wvnit
price bid per cubic yard for "elay overbivl",

£, Spillway:

The material in place et the Sp llway location is firmly
bedded schist. Careful ¢xaminetion of -he surface shows no evi-
dence of open seams or fissuvves. Altho gh the materisl has easy
drilling snd "free-shooting" characteri: vics, it is not enticipated
that any timbsring will be required, S] suld any open seams or
fissures be encounteisd they shall be aciled uith non-shrinking
mortar or grout as directed by the Englrier, this being considersd
as "extra worlk:" tv be paid for as hereinaftsr outlined.

The entraince and drop section oi “he spillway will be in

open cut, A coparcte 1ip or nogsing shal’ be constoucted at the
entrance as sltowun in the plans to improve its hydruavlic valua,
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Special care shall be taken to folliow the desipgn vertical curve

of the drop section surface very closely, The rinished surface

in this section shall average within one inch of the design shape,
all protruding lnobs or bulgeaz being cut back with an air chissl
or other tool., In tunnel excavation the area of eny cross section
shall not be less than the design cross section at that point,

and the surfaces shall be reasonably frec from irregularities
vhich would produce turbulent flow. Any such bulgea or knobs
shall be removed with an air caisel or other tocl when so dir-
scted by the Engineer.

The location of the downstream transition from tunnel to
open cut will be devermined by the Engineer from conditions re-
vealed by the tailrace excavation., Rock from the entrance open
cut may be wasted outside the upstream toe of the embeankment or
used as riprap on the dam., Roclt from the downgtream open cut and
tunnel excavation shall be wasted against the downstrsam toe of

the dam in the area northward from the south side of the creelt
channel,

Open cut rocl: excavation will be measured by the cubic
yard volume of the open cut, desipgn width, and payment thersfor
will be made at the unit price tid per cubic yard for "rock
excavation: open cut", which shall include the small concraote
entrance 1lip.

Rock excavation, tunnel, will be mcasvred by the cubic
yard volume of the tunnel excavated to design cross section and
payment therefor will be made at the wnit price bid for “rock
excavation: tunnel",

The entrance to the spillway shall be protected by a trash
raclk of welded steel bars anchoreda in place by eyebol%s set in
rock as shown on Sheet 16 or ihe plens., After assembly the welds
shall be wire-brushed and the stecl given a coat of "Inertol"
Quick-Dry Primer Ho, 626 and two coats of "Inertol" Bakelite Resin
Alvminum No, 550L. Payment for the trash rack will be nade at
the lump avm amownt bid for this itsm,

5. _Riprap:

The upstream face of the dam shall be riprappecd, :‘rom the
toe of the embankment to Zlewvw, ljh65, with rock placed on a 2"
blanket of gravel; the combined thiclmess of rock and gravol to
be not less than 9", The gradation of the roclt shall be sich that
the spaces between thc larger stones is well filled with smiller
f'remments,

Riprap will be vnaid for at the uvnit price per cubic rard
tid for this item in nlace, computed on the basis of a layer J"
thick covering ti.e mewvred surface area,

h., Sceding:

The top and slope areas of the ¢am not covered by riprap

. e



shall be sceded with created wheat grass, Falrway Strain (Agro-
pyron Crlatatum), drilled in at the rate of 20 pouvnds of live
grass seed per acre, The seed bags or containers shall carry a
vendort!s tag or latel gsetting forth the type of grass, pcrcent

of germination and pevcentage of forelpgn materlal for the seed
furmished; or, the Contractor shall furnlsh a certified statement

from the vendor attesting to the above characteristics of ths seed

furnished, The seeding shall Le done in conformity with accepted
good agricultural practice with regard to season, moisture in

the soil and seeding equipment, Payment for sceding will be made
8t the lump sum amount bid for this item,

2., PUHP HOUSE

a, &£btructural:?

Concrete used in construction of the punp house shall
have a minimum cowmpressive strength in 28 days as follows:

Floor gslab: 3,000 pounds per square inch
Roof slab: 2,500 pounds per square inch

Reinforcing bara shall be free of oil, grease or heavy
rust, properly bent and placed as showm in the plans and care
shall be talken to insure thet the steel 1s not noved from its
design position during rlacement of concrete,

When placling concrote it shall bhe thorowghy agitated or
gpudded, preferably with a mschanical vibrator, to releasc en-
trepred air and increase lts density and bond on reinforcing
gveel,

Roof goffit block shall be thoroughly wetted inmediately
prior to placing the roncrete.

Exposed concrete shall be nmoist-cured for not lese than
scven days after placement by covering with buriap or modst earth
and sprinkling, or by spraying it, after initial set, with cn
approved concrotec curing compound.

Centering or support framing shall not be renoved from
uder the roof slab until it has tsen properly cured for at least
15 days, and no load should be pleced on the roof wntil after
28 days. The top of the roof sla® shall be crowned L/2" across
the 1li-foot dimenajon by thickenirg the cover cor~vete at the
center, The inner surface of the roof deck shall not be crowned,
but remain level.

Masonry block shall be laid up with each ccurae sollaly
bedded in mortar with vertical joints breaking helf way betwecen
those of the preceding course and mortared the entire ho ight of
the masonry vnit, uvsing mortar made from onc part comuercial
masonry cernent and not more than 2-3/l. parts cleon shayp sand.
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All exposed joints shall bte tooled., The masonry walls shall be
kept clean of mortar spatter as the work mrogresses.

Non-mechanical ventilatora shali be of the grilies-and-
demper type with inside control of tha dawper from Yopen'" to
"closed" position. It shall be of the type to lay up *n the wall
and occupy the space of one masonry bloclz or two glass bloclt,

The doorway of the chlorinator room shall have a doorsill
embodying an extruded plastic type of woatherstop, Tha sides
and top of the door frame shall have a cemented-on type of sponge
Tubber weatherstrip, All openings made in the partition wall be-
tween the chlorinator room and pump room, for wiring or piping,
shall be sealed with gray mastic caulking compound before paint-
ing,

[}
Elgctrical power: 110 and 220 volts, 3-nhase¢, 60-cycle,
Power will be deliivered to the pump house by the utility company,
All other elscirical equipment and material shall be fuirnished anAd
installed by the Contractor. All electrical wiring shall be in
conduit and shall conforim to the National Electrical Code. Power

leads shall have outside lightning arvesterz equal to Westinghouse
825-552,

The cutside walls below grade shall have a heavy coat of
Foundation Coating #833 as sold by Dalota Liwc and Brick Co.
Exposed ouvtside walls: One coat Cooltts "Cling Bleck Filler” plus
one coat Coolec's "A-KRYL-X" acrylic latex paint, or equal, white,
Roof: Two coats "A-KRYL-X",white, Interior walls: Two coats
Cookls "Corovel", or equal, cream color. Floor: 7wo coats Cook's
"Cling Cement Floor Coat", or equal, gray,

Payment for the pump house structura shown in plans and/or
described under paragraph 2, subparaygraph a,, Section 4, above,
entitled "Structural, will be made in the lump sum amount bid for
this item.

b, Pumng:

Two pvmps shall be installed, each having a cepacity of
120 GPIM at 330 feet TDH, ‘hey shall be of the horizontal, direct-
drive, flex-couvpled type, having a non-rigid drive shaft conrect-
lon between the motor and the impeller section., 7The plans show
a type of pump having an end-suvction end side-bottom discharge
flow pattern, Bidders proposing pumps with different flow pat-
terns, such as an opposed suction-discharge arrangement, shull
submit a draving of their proposed piping diagram for such pumps
from the metered pump supply line to the commen junction with the
6" supply line to the stovage tank, Such altcrnate piping arrange-
ment gshall have a friction loss no pgreater than that shown in the
plans.

The pvmps will be glver. a pumping test after installation,
The test ghall be performed by the Contractor under supervision
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of the Englneer, Services of the pump manufacturert!s representa-

tive shall be made available, without cost to the Owner, to insure
that the pumps are installed and functioning pruperly. An opera-

tion and malatenance monval and parts list for the punps installed
shall be furnished the Owmer without charge,

Bidders shall submit full informative data on the punmps
they propose to fuvrnish, including performance curves, horsepower
requirements anrf installation dimsnsions., The pumps will have a
positive head on tne suction side ranging from 1% feet to 25 feet,
according to level of water in the reservoir.

¢c. Puvmp Controls:

Motor starters for the pumps shall be across-the-line type
e¢ual to Allen~Bradley Bulletin 712 series, fuvsed, with overlosd
and low voltage prutecction, these starters to be sctuated by the
controls described hereinafter, The storage tank water level
control transmitter shell be a Healy-Rufi "Rototrol", Type C, with
adjustable time delay on Start and Stop, as manufactwred by the
Healy-Ruff Co., 2255 Univarsity Ave., St. Paul 1l;, Minnesota, or
equal, approved by the Engineer. This is to be actuated by a 3/8"
copper line to carry static water pressure from the tank, It
shall be for a static head range of 300 to 330 feet of watser,

The svtomatic
alternator shall be & Healy-Ruff "Altitrol" for two pumps. Thare
shall be a 1-t0-2 minute time delay device in the circult to Pump
No. 2, equal to Allen-Bradley Bulletin 809, ZAA series. All the
above to be in Nema I enclosuvres, Equal equipment of other manu-
facturers may be used 1° approved by the Engineer after suvbmission
of fvll descriptive lilerature and specifications.

A three-station selector shall be provided, with the sta-
tions desigmated "Pump 1", "Pump 2", and "Alt., Dypass", each with
"OFF-HAND-AUTO", The performance characteristica of the control
circuiting shall be such that the following pumping programs mey
be selected at the option of the operator

(1) Program 1: Upon "Start" signal from transmitter to
receiver, one pump wWill operate until shut off by a "Stop" sigmal;
the sequence of operating beiny auntomatically altternated between
the two pumps.

(2) Program 2: Upon "Start" signal {rom transmitter to
receiver, both pumps will operate wntil ghut off by a "Stop" sig-

nal, with Pump Wo, 2 starting approximately one minute later than
Punp No. 1.,

(3) Propgram 3: Either pump may be started or atopped or
removed from avtomatic control manually for the purpose of testing
or repair, An "as built" wiring diagram of pump control circuits
shall be furnished the Owner withouvt charge,

Payment for "pumpz in place" shell include furmishing, in-
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stelling and testing the equipment showm in the plans and/or des-
cribed under parapgraph 2, subparagraphs b and ¢, Section A, above,

d, Meters:

(1) nreters shall be installed in the L" auxiliary reser-
voir control Jine forthe release of small flows from the reservoir
and in the L" line ahead of the puwaps., They shali be " flanged
"Sparling Tube Meters", No. 2L5, or egual, approved by the Engin-
eer, DLach shall have an Indicator-Totalizer dlal indicating the
rate of Clow in gallons per minute and the total flow in uvnits of
1,000 gallons,

Flanpsd tube moters will be paid for at the unit price,
eacl:, bid for this item, installed in place.

(2) Control Valve anc &creen: The )| auxiliary control
line shall have inatalled, where shown, a Y-pattern sediment sep-
arator vo protect the meter, the separator being Crane No, 9893,
or equal, spproved by the Engineer, It shall be installed immedi-
ately downstream from the reg-iating valve which shall be a rubber-
faced, eccentric-plvg type valve, gear operated to hold any deaired
setting, equal to "DeZurick" No, 101FWG, capable of passing sedi-
ment~laden water at any dsgree of closure without vné e wear on
seat or plug,

e, Chlorinstor:

The chlorinator shall be Wallace & Tiernan, Series A-TL1,
wall-movnted, gas feed type, with 104 per day rotameter, injector,
water pressure gavge and a full set of operation and meintenance
Instrvetions. The point of chlorine application shall Le in the
pump supply line ahead of the pump suction, which shall bs tepped
to receive the faesd fittiapg, A 3/L" tap shall be made in the &"
supply line leading to the storage tank and & 3/4" copper tube
line run from this point to serve a hose bibb on the pumphouvse wall
where shovn and a water svrply to ths chlorinator. Chlorinator
equlpment shall incluvde all mecessary solution tubing, valves,
coclts or other fittinge required to make proper installation of the
equipment, Installetion and testing of the equipment shall be done
vnder the supervision of the marufacturerts representative. A
compact platform scale of 1,000-pound capaecity and a ch' orine test-
ing kit, with comparator scale and supply of orthotolodine, shall
be furnished as accessory equipment, The chlorinator control shell
o8 wired to start the chinviunator when sither or both pumps are
started and stopped at the end of the pumping cycle, Setting of
the chlorine feed rate to be done manvolly, according to the pump-
ing program selected by the operator. A motor-driven exhaust fan
ventilator, with a minimum air capacity of 500 CFi, equal to Prync
#2206, shall bte installed in the chlorinator room and wired in
circvit with the 1light switch for the chlorinator room which shall
be located ovtside the room, The fan shall be ina‘alled at floor
level to draw air from floor level and discharge through & swing-
ing-dampered uuct in the sovth wall of the building,.
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Payment for the chlorinator shall include fuvrnishing, in-
atalling and testing, complete in placc and veady for use, uine
equipment outlined in paragraph 2, subparagraph e, Section A, above.

f, Heaters:

Heaters shall be of the electric, blower type and capacity
showr 1in the plans and equipped with thermostatic control, Equal
heetars of other manufacture than that shown way be used, if ap-
proved by the Engineer,

f. Valves and Piping:

Valves in the pump supply and reservoir control lines, othsr
than the L' regulating valve, shall be iron body, bronze mounted,
double disc gate valvea with non-rising stems, faced and drilled
125-pound standard., All gate valves and check valves in the dis-
charge lines from the pumps, or subject to hydrostatic pressure
from the sctorage tank supply lins, shall be designed, faced and
drilled 250-pound standard, The check valves shall be iron body,
bronzi' mounted, swing~gate type, with removable top plate and flow
direction arrow cast or stamped thereon, All valves shall have
their WOG operating pressure rating cast or stamped in the vody of
the valve, Gate valves shall be so constructed that they may be
repacked, when wide open, under full rated pressure,

. All cast iron pipe used in the reservvoir contrcl or pump
supp..y lines shall be Class 150; all cast iron pipe used in the 6"
supply linc to the storage tank shall be Class 200, Exposed piping,
smaller than 12", inside the pump houvse may be cast iron or galvan-
ized steel pipe, at the Contractor'!s option. Cast iron pipes
passing through rigid walls shall eithsp

(1) Have & bolted mcchanical joint within two fsel of the
axternal wall, or

(2) The length of pipe rigidly fixed in the wall shall be
bedded in concrete from the wall to the first mechanical joint, as
specificd for a portion of the pipe lines under the dan,

A1l exposed valves and piping in the pumphouse, cther than
copper tube, shall be painted with two coats of good metal paint
approved by the Enginecer; low pressure linea, green, and high pres-
sure lipes, red,

The itewm "lilscellaneous Purip House Valves, Piplng and
Zquipment"” shall include furnishing and installing of all valves,
piping, fittings and other equipment shown on Sheet 18 of the plans
and/or describad under paragraph 2, subperagraphs d2, f ard g,
Section A, above, and also the discharge sectinn of 12" cast iron
regservoir control line terminating in open ditch 32 feet from the
dovmsbtream rlange of the 1140 Lend showr. Payment for this "lis-
cellancova” item will e made in the luvmp sum amouvn® bid fov thke
item,
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SECTION B
1, WATER SUPPLY PIPELINE

a, Cast iron pipe and filttings shall conform to Federal Speci-
ficatlon WW.P-};21 or A,S.A, Specification A21,8, Asbestos-cement
pipe shall conform to Federal Spscification SS-P-351 or AVWWA Speci-
fication C-}j00-53T, Copper tube, for the static water pressure
gavge line, shall be Type K, conforming to £STM Designation B8S,
for underground service,

b, Gate valves shall be iron body,. double*iiasc, brinze or
bronze mounted, non-rising stem, double hul tyre except that auvx-
1liary gate valves inatalled at fire hydrants -hull have oune flanged
and one hub end, @Gate valves shall open by tuvining in a counter-
clockwise direction and 3hall be so marked with an arrow cas% on the
operating nut, All valves shall be designed fer a working wressure
of not less then that of the line vhere Ingtalled, and shali have
a pressure rating, makert's initials, and year of manuvfacture cast
vpon the body.

Eoch gate valve shall be squipped with a cast iren valve
boz having a barrel or not less than 5" inside diameter, The box
shall have a screwed sleeve or top gection so that the length of
the barrel may be adjusted to bring the top to the proper vrade,
It shall be equipped with a loose cast iron cover marked "WATER",

¢, Constiruction liethods:

(1) ©®xeavation and Trenching: The ground whail be exca=
vated in open trench to the width, depth and alignment necessary
for the proper construction of the water main except where tunnel-
ing 18 considered necessary or proper by the Engineer and approved
by him in writing.

Ir, through neglect of the Contractor to adequately
shore a trench or properly uvnwater it, the bottom of the trench
becomes an uvnstable foundation for the pipe in the opinion of the
Engineer, the Contractor shall remove such vnstable wmatarial and
replace it with compacted gravel at his own csxpense.

However, if the wundisturbed material encovntersd at
grade depth constibtutes an unstable foundation for the pipe, in
the opinion of the Engineer, he may require the removal of such
ungtable material and replacement of the same by compacted gravel.
Comuensation will be paild to the Contractor at the vogt-plus rate
bid for performing "Extra Vork",

I ledpge rock 1s encountered in the excavation, it
shall be removed to a level 6" helow the grade of the pipe. The
Contractor shall not remove the roclk vntil its elevation or profile
has been rccorded by the Fngineer. A 6" cushion of compacted earth
shall be placed over the roclkk before any pipe is laid on it, 1If
thu roclt is reumoved by blasting, proper safeguards shall bLe smploy-
cd to prevent injury to persons or property and the blasting shell
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be done only by one experienced in such work. Compensation will
be paid to the Contractor for such ledge rock excavation at the
bid price for this item,

Ledgs rock 1s deTined as solid roclk formations or dis=-
lodged boulders of not less than 16 cublc feet in volume. Shals,
cemented gravel, or similar formations shall not qualify as "edge
rock" even though mechanical breakers or exploslives may be required
for their removal. Measurement by the Engineer shall be made of
the profiles or volumes of the mck as it is removed, but no meas-
urement shall be allowed for ledge rock less than 6" in thickness.

Hard-pan, stiff clay, compacted sand, and similar
materials, normally considered by the trade as "difficult digging",
shall not qualify for extra payment, nor shall quicksand or the
prosence of strong flows of ground water, these difficulties being
considered to be the normel hazards incidental to the business.

Uhere directed by the Englneer, the sides of the
trenches shall be shored in an approved manner vith wood sheeting
not less than 2" thick, or with ctecl sheeting of equal atrength.

The Contractor will bte respensible for any injury to
persons oy property resulting from failure to adequately shore any
tprench, whether or mnot the placing of such shoring was directecd
by the Engineer.

puring excavation of the trenches, the Contractor
shall exercise due care to preserve all stakes set by the Engineer
and to avoid all injury to such gas, water, sanitary, electrical
or communications utilities as may be enceountered ia the coursae of
the work. Any damage done bto such vtilities by the Contractor
shall be promptly repalred by him at his own expensec. Construction
stakkes destroyed by the Contractor will be replaced by the Engineer
at the Contractort's expense.

Trench excevation stall be carried to sufficient depth
to provide an earth cover of not less than 6t above the top cf the

pipe,

Be1ll holes shall be adequate to allow for good wWork-
manship in malking up the joints.

(2) Pipe Laying:

The interior of all the pipes and fittings shall be
thorovghly cleaned of all foreign matter before teing lowered into
the trench, and due precautions shall be taken to prevent the
entrance of ditch water into the pipz or fittings. pPipe shall
not e droppsd into the trench from the bank wove, but shall be
lcwered in ¢ manner to prevent injury to the pipe.

Deflections from a steaight 1ine duve to vertical or
horizontal curves or offsets shell not excced, fou any onc joint,
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the maximum recommended by the manufactursr oi' the type of zips
being 1lald,

If the alignment requires a deflection in exness of
that given above, the Contractor will either provide a gpecilal bend
or a sufricient number of shorter length of pipe so that the de-
flectlon at any joint shall not exceed the apecified maxlmun,

A1l bends of 223° or more shall be anchoved by con-
crete thrust blocks. Conerste thrust blocks shall bear squarely
against the firm, undisturbed soil of the side of the trench., The
minimum thrust bearing area of the blocks shall be equal to six
times the cross-sectional area of the pipe, in the case of 900
bends and tees, and four bimes the cross-sectional area of the pipe
in the case of }50 or flatter bends,

Mechanical joints shall be coupled and secured in
strict accordamce with the manufacturer's recommendation and in a
manner that will insure a permanent and watertight scal,

A1l cast iron pipe shall be laid on a firm, full bed-
ding for the length of the barrel,

Cement-asbestos pipe shall be laid, in the properly
graded trench, supported at the support points markad on the pips
approximately 1/5 the length of the pipe from each end, Immsdi-
ately after coupling and aligning the pipe, the space under the
pipe barrel and up to the horizontal axis of the pipe shall be
backfilled and thoroughly tamped to form a firm and wniform bed
for the pipe. Installation shall be strictly in accordance with
the manufacturer!s installation manual, with specilal car- glven
to proper bedding of the pipe.

(3) Valves and Valve Boxes: The valves shall be thorough-
1y inspected and cleaned bafore installlng. The valve shall be
installed with the operating nut in a truly vertical pos ition,

The valve box shall be set plumb ana centesed over tha
operation nut and shall be kevt in that positicn during beckfilling,
If the valve box is off center after backfilling so as to cause any
binding of the valve operating wrench, the assembly shall be taken
vp and properly installed at the Contractort!s expense.

Lg) Tests: All joints in pipe lines shall remain uncoverad

vntil the IIne has been subjected to a pressure test and found
acceptable. Lines, including copper gauge 1ine, will be tested in
inerements of 600! and 800!, where feasible, The line to be tested
shall be subjected to a water pressure of 150 pounds per square
inch for Class 250 pipe and 200 pounds per vquare inch for Class
200 1ines, and the pressure maintained for one hour by pumping
measvred amounts of water inte the line., ‘The leankage rate shall
not exceed 80 pgallons per inch of pipe diameter per mile of length
per 2l hours, Any pipe, fittings or valves found to be defective
shall be removed and replaced with sound units,
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(5) Backf1lling: When starting the backfill due care shall
be teicen Fo Insure that each pipe is solildly bedded for its full
length so it will not be subjected toe beam action by settiement of
the backfill, No lerge stones or boulders shall be placed within
three inches of the pipe. The backflill may be consolidated by
application of water, but flooding or puddling of the backfill will
not be allowed unless, in the opinion of the Engineer, the soil
surrounding the pipe is sufficiontly porous or gravelly to permit
such procedure without rendering it unstable, Special care shall
be taken to bed and backfill the copper gauvge line in such manner
that 1t will not be kinked in a manner to impode free Tflow., All
stones four inches or larger removed from the trench during exca-
vation shall be raplaced in the backf11l below the ground surface,
Any such stones remaining on the surface after the backfill 1is
completed shall be disposed of as directed by the Engineer.

The backfill of all trenches shall be finished by
smoothly mounding the surplus material over the trench and rolling
it down to cause & minimum ¢f inconvenlence to traffic.

(6) Pipe Line from Tanl Site #1 to lanlk Site #2: If Alter~
nate No, an 8 chosan by the Owner 1t will involve much ledge
rock excavation in the upper portion of the 1ine, some of which is
aifficult of access, The rock waste will not be suitable for baclc-
£i11 over the nipe and earth shall be hauled for cushioning the

pipe and for backfill. After the pipe has been covered with ¢arth
to specified depth the waste rock from the rock excavation shall

be spread back over the backfilled trench to prevent erosion of the
earth backfill, which shall be included in the price bid for earth
hauled and placed.

(7) Miscellaneous: All surplus earth or stone removed dur-
ing excavatlon shall be disposed of as directed by the Engineer,
Materials and equipment vsed in constructlon shall be neetly piled
or stored in such location and manner as not to impede vahlcular
tyai'fic as far as practiceble; and the work of construction shall
be conducted in such a wanner as to minimlze inconvenience to such
traffic, The Gontractor will take all proper neas\res, such as the
uge of barricades, flares, warning signs or flags to safeguard
public travel on or about tho project.

d, Measvrement and Payment:

(1) Pipe lines shall be measuvred for payment as the actual
survey length for cach size and class of pipe actually laid during
construction and anccepted by the Ingincer. Bends, tees or other
fittings will he included and considersd as "lineal feet of pipe".

(2) Gate valves shall be measured as wnits of each slze,
actually inatalled and including the valve and valve box complete
in place and accupted by the Engineer.,

(3) Ledpge rock excavation shull be measured as the net
volume between the upper and lower profiles of the stratum or bLe~
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tween the upper profils of ths rock formation and a line 6" below
the pipe invert, and a maximum width of the external diameter of
the pipe barrel plus 20", or minimum of 30", whichever is larger,

(L) Earth backfill, hauled and placed shall be measursd
ag the actual cuvbic yards of compacted earth in place which has
been hauled and placed in lieu of unsatisfactory excavated material,

(5) Payment shall be made at the unit price bid for the
gaveral items listed in the proposal for ths quantity actually used
in the accepted work., Such payment shall constituts full compen~
sation for furnishing all materials, equipment and tools; for fur-
nishing all labor; for performing all the work; and for incidentals
neceasary to complete the project complete in place and ready for
uge in conformity with the plans and spscifications,
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SECTION C
1., 50,000 GALLON SYEEL STORAGE 'rANK

a, Altevnate Wo. 1 - Elevated Tanl: at Site llo, 1:

(1) The tanl: shall be of the pedestal-sphere type having
a pedestal support 120 feet in height supporting a spherical or
spheroid-shaped tank, Since various tank manvfacturers have their
individval patterns and dimensicas, the bldder shall suvbmit two
outline drawings of the structure he proposes to erect, one of
which will be returned alfter review and approval by the Engineer,
After award of contract, the Contractor shall Curnish the Engineer
with two sets of shop drawings for the structuvre, one of which will
be retwrned after rsview and approval by the Engineer. The gen-
eral design, design loads, allowable straosses, weld design and
welding practice, shop fabrication and field erection practices,
and all materials used, shall be in accordance with the latest
"Standard Specifications for Elevated Steel Water Tanks, Standpipes
and Reservoirs" of the American Waterworks Association,

(2) The lump sum price bid for this item shall include
all fabricabtion and ersction of the tank on adequats foundations
and painting; complete in place and ready for usse,

b, Alternate No, ¢ - Ground Lavel Steal Tanlt at Tank Site

(1) Details shouwing the desired dimensions and other
details of this tank ure shown on Sheet 17 of the plans, Dlren-
sions showm may be altered slipghtly to fit the makerts febrication
technique, 1if desired, after approval of such altecration by the
Engineer. The site ghall be leveled by blasting snd/or pneumatic
tools to a comparatively trve guvrface and a 6" compacted oiled
sand cushion laid down to svpport the tank bottom, The sand
cuvshion shall extend at least 8" outside the bottom stiffencr
angle and the edges of the cushion shall be protected from wash
by waste rock piled abovt the outer edge.

(2) After notice of award of contract, and before con-
atruction is begun, the sueccessful bidder shall svbmlt to the
Ingineer two scts of detailed construction drauvings of the reser-
volr, one of which will be retuvrned afrer review and approval by
the ¥"ngincer,

(3) The general design, the design loadings, allowable
stresses, weld design and welding practice, shop fabrication and
field erection practices and all materials uvsed in the construct-
ion shall be in eccordance with the lateat "Standaerd Specitications
for Elevated Steel Weter Tenks, Standpipes and Reservoirs' of the
Arierican Yatervoriks Association,

() Pipe connections for one 0" cast iron pipe shall be
provided, welded or brazed in place, in the bottom plates., It
shall be of the gland, or compression ring, type.
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(5) An outside vertical ladder shall be provided, design-
ed to suoport at least 600 pounds at any one point. The ladder
shall have no backward slope at any point vnless a safety cage 1is
provided, A roof ladder shall be installed to facilitate in-
spection and/or repainting of the roof, It shall provide &ccess
from the outside vertical ladder to the canter of the roof and
shall be rotatable completely about the roof. It may rotate about
an ornamental roof finial or & gudgeon pin provided for that pur-
pose, The roof shall be entirely self-supporting.

(6) A hinged roof hatch shall be provided above the high
water 1line end within reach of the outside ladder, It shall havs
a clear opening of not less than 20" with a curb around the same,
The cover shall overlap and extend down over the outside of’ the
curb not less than 14" and shall be fitted with a suvltable hasp
for padlccking.,

(7) A L" screened overflow pips shall ba provided. The
screen shall be bronze or copper, soldered to the down-turned
elbow,

{(8) Velding:

(a) Welds in the bottom plates may be lap or butt
welds, If butt welds, the inside edges of the plates shall be
bevelsd and a sufficient number of passes ma. . to build the weld
bead to full size. Each pass shall be cleaned by wire brushing
or chipping to live metal before making a succeeding pass.

: (b) Seams in the shell plates shall be buit welded
on both sides, On vertical seums the reverse side of the initial
bedd shall be wire brushed or chipped to expose live metal of
the initisl bead before depositing the opposite bead.

(9) Painting:

(a) After the bottom welding is completed, the welds
shall be cleaned and tested for leaks with soap solutlon and a
vacuvm plate, After completing the bottom pipe connection and at
least one course of shell plates to give welght to the outer rim,
the wnder side of the tank Lottom shall be sealed by forcing a
bituminous base caulking mastic into the 1/2" pipe connection,
provided in the center of the bottom for that purpose, until the
mastic shows at the 1/L" telltale holes in the periphery of the
bottom stiffencr sngle. An the mastic shows at these holes they
shall be plugged with 1/L" pipe plugzs uvntil sealing is complete.

(b) A1l ruvst, dirt, oil, grease, welding scals or
loose mill scale or shop coat paint shall be removed from steel
surfaces by wire bruvshing or chipping before any paint 1s applied.

(¢) The uvndazrside of the bottom plates shall be

given a cold-applied coating of cocl tar pitch varnish before
laying on grade, ‘Ghey shall be laid on grade and welded in place
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with as 1ittle handling as possible to avoid damage to the rarnish
coating.

(d) The inside of the reservolr boltom, shell, roof
(and roof framing, if any) shsll be painted one prime coat of
AN, WA, Specification red lead, linsced oill paint or zinc cnromate
oxide primer, or equal, and one Tinish coat of A 4.,W.,A, Specifica-

tion red lead, linseed oil paint or Inertol No, 55 interior tank
coating, or equal,

(e) The nutside of the reservoir shell, roof and
external accessories shall ba painted one prime coat of A.W.W,A,
Specification red lead, linzeed oil paint or zinc chromate oxide
primer, or equal, and two finish coats of aluvminum paint contain-

ing two pouvnds of aluminum-pigment nowder and paste per gallon of
aluminum mnixing vshicle,

(£) A1l ingredients o the above paints shall con-
form to the.latest 4.,S,.T.1. Specifications, All paints and mixing
ingredients shall bt delivered to the reservoir site in sealed
containers which shall be clearly labhelsd with the manufacturer's
name and the type of paint each contains, Paints 3hall be applied
strictly in accordance with the manufacturerts inc.uctions,

{(g) Paint may be applied by brush or pneumatic spray
gun. If sprayed, it shall be brushed out and worked into all
crevices and corners, where necessary, to obtain a finish egual to
first-class brush painting. No paint shall be applied when the
metal is wet, or too hot or too cold to obtain a firat-clsss job.
Sufficient time shall be allowed for each coat to dry before a
guocoeding coat is applied. The finished appearance shall be free
from cracks, runs, blisters, crazing or other defects.

(10) Teating:

(a) After construction and peinting of the reservoir
is completed, it shall be filled to the high water line. Any leaks
that are disclosed shall be repaired by the Contractor. No repair
ghall be made on any shell joint unless the water in the reservoir
13 at least 2! helow the poinft beinp repalred.

(b) Upon completion of worlk the Contracter shall
remove or disposc of all rubbish caused by, or incldental to, his
oparation,

(11) Payment: Seectlon 2.7, paragraph 2,7.02 of the Gen-
eral Conditions, hercin, are abridged and modif'ied as follows:
Fifty percent (50%) of the bid price will be paid to the Contractor
upon delivery of the steel to the site and the balance on complet-
fon of the woark., The Contractor shall fvrnish the Engineer with
the necessary invoices, cte., to properly document his claims for
the first payment,
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TECHNICAL SPECIFICATIONS
OR
BLACK HILLS BILTMORE
WATER SUPPLY SYSTEM

Staven Enginsering Company
Rapid City, South Dakota

March, 1962



NOTICE TO CONTRACTORS

Sealed proposals will be received until 2:00 P.M., May L,
1962, by UMD Company, cars of Dsmco, Incoporated, P. O. Box 2072,
Rapid City, South Dakota or delivered to Staven Engineering
Company, Deadwood Avenus, Rapid City, South Dakota, for the con-
structica of a Water Supply System and a Sewage System at the
Black Hills Biltmore Resort located niar Ircn Mountain, approxi-
lately 25 miles Southeast of Rapid City, South Dakota.

Ths work in ganeral consists of:

Water System. A compacted earth and rock fill
dam, spillway, pump house, pumps,
Chlorinator, controls, 5,200 L.F.
of cast iron and cement asbestos
pipe, a 50,000 gallon storage tank.

Sewage System., 9,000 L.F. of sanitary sewer, a
1ift station, and a sewage treat-
ment lagoon.

No bid securlity will be required.
No plans deposit will be required.

Plans will be on file at Building Bichanges at Rapid City and
Sioux Falls, South Dskota. >

Plans and Specifications may be obtained frem Staven Engi-

neering Company, Phone 3%43-0222, P. 0. Box 1072, Rapid City,
South Dakota.



INSTRUCTIONS TO BIDLERS

GENERAL CONTRACT: The general contract for the construction
of the complete facilities at Black Hills Biltmore Resort has been
negotiated by and between the Black Hills Biltmore Corporation and
the UMD Company, a joint venture consisting of United Builders,
Incorporated, Shawnee, Oklahomaj Mack Construction Company, In-
depsndance, Missourl; and Demco, Incorporated, Rapid City, South
Dakota.

The complete facilities will include motel
units, a central lodge building, a #olf courss, swimming pool, ski
siope and tow, and other miscellaneous work in addition to the
Water Suppl, System and the Sewage System. At the present Lime,
only the water and sewage facilities are ready for coastruction.

PROPOSALS FOR SUBCONTRACTS: The UMD Comnany s asking for pro-
p>sals for subcontracts for the construction o the Water Supply
System and Sewage System as explained in the "Notice to Contract-
ors'",

Bids will be received on and acccrding to
the "Bid Schedule" attached to the specifications.

Bldders may prepare proposals on all or any
number of the sections of the bid schedules, however prorasals on
irdividual items of any section will not be considered.

All bids shall be submitted in sealed en-
velopes bearing on the outside the name of the bidder, time of
latting, and the project nams,

Fach bidder agreas that he will enter into
a contract with the UlD Compary for the work described in the biad
and will furnish a 100%¥ Performance and Payment Bond within 15 days
from tha time of receipt of bids.,

STAVEN ENGINEERING COMPADY
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TEGIMICAYT, PROVISIONS

GENERAL: LOCATIOI Al'D SCOPE OF WORK

The locatlon of thc worl deseribed hercin is approximatcly
25 miles sovthucst of Rapid Cilty, S, D., in Scction 27, Township
2 South, Rangc 6 Fast, BHH, Thc work included hercunder is
dividcd as follows:

SECTION A: Construvction of a dam havinz a cowpositc cross
sectiony the vnstrcam scetion being & rolled cavth £i11 with
3t1 slope; thc downstrcam sect'on being a stonc and gravel £ill
with 1:1 slopc, consolidatcd by hydravlic mcans, Constructicn
of a watcr cvtoff dicphragm cxtending from bedrock to the top
of the dam, of corruvgatcd, interlocliing, galvanizcd sheet stcel
piling. 7 gagc thiclmess, and constrvetion of a apillway, all
a3 dcacribed hercinafter, Construction of two 6" Parshal flurcs
to mcasure normal flow into and from thc reservoir., Construct-
lon of a rcscrvoir control pipeline, a water infiltration sallery
and a pipcline from this gallcry to a control or ouvmp house,
Construction of a pump hovse and tiuc installation of pvmps,
chlorinator, mcters, valves, piping and instruments as shown
in plans and/or dcscribed ia the specifications.

SECTION B: Constrmction of a water supply linc from the
pumr Fous€ to a scrvice storage tank,

SECTION C: Construction of a 50,000 sallon grovnd level,
stcel storage tank; at a location to glvc adequrate water pres-
svre.,

SECTION A

1. DAM

&. It is estimatcd that all carth, stonec or grevzel required
for construction of the dam will be obtainablc et, or in the
closc vicinity of, thc downstrcam portion of the rescrvoir,

Roclz riprap: Approximatuly 980 C.Y, rcquired,
Teet holcs show borrow pits will contain
a veriablc amovwnt of random stones of
all sizcs, Sincc &1l gtoncs over 3"
dlameter must be combed or bladed from
thce £111 before compacting a current
1ift, 1t 18 possiblc that thc amownt
of this matcrial accumulated at the
vpstrcam glopc of the 111 will be
aufficient for the riprap requircment,

b, 31ite Prenaration: The bed of the dam shall be clearcd
of all Trces, Brish or other vegctation and sod. Dovlders
shall be brolken up and placed contiguouvs to the downstream toe
of the 111, lo trench or pipcline cxcavation vnder the dem
shall be started vntil the ved of the dar has been elcarced and
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stripped of topsoil., Trces, brush and slashings shall be rc-
moved and disposed of by burning, or othcruise, ouvtaide the
reservoir basin. If burned, the Contractor will bec rcsponsible
for kceping the firc confined to the brush pilec and all cmbers
thoroughly cxtinguished, The volume of sod stripping or vn-usable
overburden from the bed of the dam and/or from borrow pits will
be determined from wmeasvreménts ol arca and depth and paym:nt
will be made therefor at the it price bid per cubic yard for
“"sommon excavation', which is hcrein defined as that excavated
earthen material which mvat be wasted, The price bid for this
item shall inclvde the work of clcering end grubbing trees and
brush from the bed of the dam,

¢. Pipe Lines Under Dam: Theae consist of a 12" cast iron
1line Tor vescrvolir control, a 6" cast iron line for pump supply
from an infiltration gallery and a 3/8" 0.D. copper tube for a
static water level recording gauge to be furnished by the Owner.
The control and svpply lines shail be Class 150 cast iron pipe
with mechanical bolted joints and compression gaskets, The
gavge line shall be 3/8" 0.D. copper tvbc, Type K, with flared
compression fittings. The vpstream 3" of the copper tube si1all
be drilled with 20 1/°" holes at about 1/4" C-C and this section
wrapped with one tuvrn of fine bronze or coppcr screcn soldered
to the tubing to prevent displacement when the linc is baclt-
flushed. The end of.the pipe shall be scaled. The downstream
end shall be carried around the inside well of the pump house
on svitablec brackets or ciamps to the location of the instru-
ment panel with a straight 1./L" bronze ncedle valve 12" ahead
of the termiruas. Care shall bec taken inbending the tubing, and
in backfilling, to ensure that the tubing is Crce from any lktinls
that would prevent free flow and the 1linc shall be tested for
flow after backfilling. All lines vnder the dam ghall be in-
stnlled and the pump hovsc floor, external walls and roof com-
pleted hefore dam cmbanlment is placed,

“ipe lines shall be laii on tightly compacted bed
material and in the gsame trench as closc together as the p'pe
bclls will permit, except that downstrecam from the shecet piling
diaphresm, where the lines spread to enter the pump house, the
Contractor may, at his option, vse separate ditches for the
cagt iron lines, From the diaphragm to the upstream cutoff
collar the trench shall he excavated to firm, souvnd bedded
material and the pipe leid therson, as follows:

(1) The pipe shall be src¢ on bricks or shims so that
entire pipc weight is borne by the barrel and none by the bell
or cempression gland in ovd:r to relicvc the joints of any pipe
weight, There shall be a minimum 3/L" space between the pipe
barrels and the bed matcrial, After assembly, the lines shall
be testecd for lecaks by water pressurc of 100 psi maintalned
for 30 minutcs, Stiff, lcan conecrete, having a slump of approxi-
mately 2" and a minimum compressive strength of 1500 psi et 28
days, shall be firmly tamped under and avound the pipe barrels
to the mid-diamcter of each pipe, Concretc for this purposec
shall have maximum 1/2" sygregate to promote good worlkabllity
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uvnder the pipe., This concrete bedding shall extend from the
joint abowve the upstream concrete cutoff nollar to the first
Joint telow the dowrstream stcel diaphrag:, Wherc the pipe
lines pass throrpgh the steel: diaphragm they shall be sealcd
therein by concrete extending far enough from the lines to
give a minimum 12" contact and brnd on the surface of the
4teel sheeting. The 6" svpply line shall have a minimum 5!
cover between the dam and infiliration galiery.

(2) fThe L2" reservoir control line shall have a
screened inlet as shown on Shkeet 7 of the plans, The concrete
3hall have:a minimum compressive strength of 2000 psi at 28
days. Concrete used in the cuteff collar shall have a compres=-
sive strength of 3500 psi at 28 days. Welded grating of other
characteristica may bec vsed provided the mesh cpening is no
larger, and the: bar thlckness and to*al area of openings 1is at
lcast equal to that shown, The graue shall have twe coats of

a paint-like coating providing trve galvanic protecclon, egunal
to "Zincilate", Spec. MIL-P-26915, as manufactured by Industrial
Metal Protectivea, Inc., 402 Homestead Ave,, Daytor 8, Ohio.

(3) Pip\ laid under the ‘dam itself on material other
than bedrock shall have adequate bell holes to relieve the
joints,of plve weight., ALl pipe joints located between the
upgtream toe i the dam and the pump house shall be protected
agalnst rfubtvre corrosion of the steel joint boits by ore of
the following methods, &t the optlon of the Contractor.:

(a) The joints may be encaszd in a concrete
jacket giviag the bolts a wmin‘mm 1" of ccver, or

(b; Tach bolt to be Uiven a coat of "Zincilate"
or zqual galvanic painb before assembly.

AN . . ' ’,

' Then, a?‘rr tizktening and: testing cach bolt and
nut is.to receive & heuvy coat of galvanic psint and the entire
joint wrapped with 6" vailnt-cuvated pipeline fabrlc, lapped .
over the top, to protecect'th: coating during backfilling. Back-
£i12ing shall not be startca until Ehe paint has set vp 24 hours
~or longer. Backfill to the full derth of the pipe trench slLall
be compacted by mechanical mear~ co not less than the denoity
of contigu;u‘, unuilivrbco qu-i. ‘;g

(u) mhc infiltration: rallerv 1inc at the hend of the
6" cast iron supply line shall Ye 120 lincal fcet of standard
weight, ‘12" pcrforatcd vitrificd clay pipe, <nnform¢ng to ASTH
D=sign"t‘on C211=-57T, or latest revision there-wf, having six
rows ol 1,;" holes spaced approuirately 3" CCﬂtur to center
along the rows,

' ~ (5)' The black carth overburden shall ie g tripped frcm
thz send~and-gravel depcsit =t the infiltration galiery loca.
tion for & width of at least 1Y feet cach sid: of the ccnterline,
TiLia materiel shall be stockplili:zd above high water level for
later use by others. The perfcrated clay pis¢ thall be laid
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with the perforations dovm and Lcddzd in coarse gravel so that
no weight rests on the pipe bells, with the bells pointed "up-
grade”, The spigot ends shall be truly centered in the bells
and firmly seated againsl the shoulder of the sockets. The
gravel cushion vnder the pipe, and the backfill material to

a depth of 6" over the pipe, shall be minimum 3/4" size, either
screened from the wateriel in place at the site or crushed

rock hauled for that purpose. If crushed rock is used, it shall
be of a granitic or quartzose type, free from lime or any min-
erals soluble in water at 609 ', Backfill to a depth of 6!
above the pipe and te the width of the stripped areas 1s to be
made with the sand-and--gravel mixture, free from topsoil, in
place at the site. The rissr stack from the infiltration gal-
lery shall be of standard 12" vitrified clay sewer pipe. non-
perforated.

(6) The 12" cast iron control line will be measured
by the lineal foot from its upstrecam end to the flanpged joint
at the upstream 12" valve and, payment will be made therefor at
the unit price bid per lineal foot for this item, which shall
include all materials and work of installing the 12" line.

The 12! run of 12" pipe downstream from the L5° bend in the
pump houvse 13 included in another item.

(7) The concretc cutoff coliar snd screened inlet box
will be paid for at the lump sum amovnt bid, respectively, for
theses items,

“+ (8) *"The 6" pump supply line will be measured by the
‘1lineal foot of pipe {rom its head, at the infiltration gallery,
to the flanged joint inside the west wall of the pump house
and payment will be made therefor at the unit price bid per
1ineal foot for this item, which shall inclvde all materials
amd work of installing the same.

~ (9) The 3/8" 0.,D. copper gavge line will be measured
by the lineal foot of such line installed in place, including
specified fittings, ané will be paid for at the unit price
tid for this item.

, (10) The 12" infiltration gallery line will be meas-
ured by the lineal foot of svch pipe laid and shall include
all material and work of installing the same, including backfill
with specified material and the vertical stack at the north end
of the gallery, and will be paid for at the unii price bid for
this item, Stripping of black dirt abeve the Tine will be paid
for as "common excavation'.

s i i . :

1, Sheet Stecl Piling: A water cutoff diaphragm of sheet
steel piling shall be instelled, Tho materisl shall be of No.
7 gage (approximately 3/16") corrugated, palvenized sheet
steel, with interlocking joints as mrde by the Armco llcstal
Products Division.

Duc to presence of small bouldsra and rock cobbles

I P
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in the pervious material overlaying bedrock this sheeting can-
not be driven, It shall be inatalled iy a trench excavated

to tedrook, the trench having a minimum widtk of 48" to permic
the operation of a mechanical tamper on both sides of the
sheeting duvring the operatien of trench backfiiling, At the
contact point with bedded gchist a small notch of nominsl 8"
width and 12" depth shal’ “e cut with an alr chisel or similur
means, This small notch g.1all be cleared of loogse material
end the steel sheeting set thereln, each plece interlocked
wlth the preceding plece. The notch shall then be filled with
concrete having 3000 psi compressive strenglh in 28 days.

The sheeting shall be kept vertical by temporary walers until
the backf1ll has progrcased to a stage where 13 1s firmly held
in this position by the bnrckf'illed material, .

, Backi11ll materinl shall be deposited in nominal 8"
lifts, with finer waterial on Ghe upstream siae and coarser
material on the downstream side, snd be compacted to at least
the density of the undisturbed wall material of :the trench

by mechanical tampers operating sii altaneously cn both sides
of the sheeting; care being taken to keep the preasure on each
3ide of “he sheeting as nearly cquel as practicablz during
this operetion.. Lengths of the various steel sheeting sections
are at the option' of the Contractcr, except that no length of
sh:¢ting shall projcct more than 12! above the point whers it
1s supported by embankment or trench backi'ill on both sid:ss
i the sheeting, At the horizontal jolnts joining svccessive
verticel 1if'ts of steel sheeting, below Elev. 63.0, the joints
nhall be made watertight in the following manncr,

... (1) Fech sheet of piling shall be inturlocked with
the preceding section with its lower edge t»uly aligned with
the gh:iet below, to which it ig tc e joined, It shall then
be welded to the shect bslow, with a one-pass bead of welding
on the vpstream side, using a general purpose, mild steel,
fast-running, 1/8" e¢lectroie similar and equal 'to "Steelare",
as made by the All-State Weiding Alloys, Inc., of Whites Plains,
N. Y., The pass shall be made as rspidly as practicable, con-
sistent with good welding practice, to minimize keat distortion
of the sheeting and burning-off of its galvanized coating.
While hot, the welded joint shall be cleaned of slag, weld
spatter and burned zinc on both sides «f the sheeting by vigor-
ous wire-brushing and, while metal is still hot, the galvenized
coating shall be res<ored on becth sides of the sheet by appli-
cation of a zinc-tin-leaa alloy similar and equal to "Galvcwer
Bar", as made by the All-State Welding Alloys, Inc., of YWhite
Plains, N, ¥,; the tinning or plating action belng accomplished
by rubbing the bar over the still-hot metal, withcut flame;
the plating action being facilitited by use of a clean wire
brush in accordance with the maruvfacturesr's recommendations.
All welds on galvanized stecel shall have the weld bead galvan-
ized and burned~off zinc coating restored as described above,
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e, Embankment:

(1) Earth: ilaterial for embankment shall be placed

in the £1TL with the densest and most impervious material at
the center of the dan, graduating in degree of water-tightness
to the ovter slope, as shown on Sheet ¢, of the plans, The
material shall be placed in 1ifts of nominail 8" loose thickness.
A1l stones larger than 3" shall be raked or “combed" out by
scarifier or other meens and removed before compacting the
1ift, "Stones so removed may be left at the vpstream edge of
the 111 to be vsed as »iprap. The material shall, if requircd,
be wetted to near optimum unisture content and compacted with
& shecpsfoot roller, The rollecr for embankment
compaction shall be equal to that rcquired by the South Dakota
Depariment oi' Highways for earthwork compaction; namely, one
having tecth or atuds not less than 6" long and a welght, when
fillcd, adequate to transmit a pressure of not less than 550
pounds yper sovare inch tov:he end suvrface of the studs,

: ‘ e e t T

. .o\ ' Backfill - ghall  be _ placsd - . in lifts
- approximately 8" thick (loose¢ meas .re). and rolled until the
studs, with the roller in motion, do not penetrate more than
abovt 1/i": a degree:sf compaction ranging from 90 to 95 per-
cent of max‘mun Ary density,:ras measured by AASHO Method T99-U9.
Compactiuvii arouvnd pipes. cutoff collar, or steel sheeting in
areas inaccessible to sheepsToot roller shall be by mechanical
means capable of ob%aining the same degree of compaction.

.The top of the dam shall be sodded with topsoil
8" thick, this material being compacted and considered as 'em-
bankment in place".  The cmbankment shall be cambered so that
the actual finished elevation of thc top at anv point wlll
execd the depth of ri1l below Flev, hLj66 at trat noint by 23
percent, to guard against possible loss of frecboard by future
settlement,

K , Fubankment will be measured by cubic yard of fin-
irhed embankment constructed and shall include excavating, haul-
L1g fron pits in or adjacent to the reservoir and processing
the material in place, Payment will be made therefor at the
unit price bid per cubic yard for this item,

(2) Rock and Gravel Fill: The embankuent o1 the
downs tream sidc ol tnc watcr cutoff diaphwragm shall be composed
of course¢ sand, gravel, stones, rock cobbies and bovlders with
no maximum size specified, The material shall be depesited in
1ifts conforming, as nearly as fcasible, to thc following pro-
codurc:

(a) A layer of bouldera, rock cobbies and stone
shall be deposited on the downstream side of the cuteff dia-
phragm with the larger pleces placed at thc downstrcam toe or
slop¢ of the dam, WNo rocl: cobbles, or large s‘ones shall be
placed within " of thc downstream face of the diaphragm, in
order to preserve the galvanized coating of the stecel sheeting
from impact damuge. The spaces between thc large stones shall
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be filled with gravel and/or sand hauled frem borow pits in
the reservoir bed, This finer material shall be sluiced into
the spaceg between the larger atones by hydraulic means, using
high-pressure hese iines for this purpose. Slulcing vater,

in the: amownt of 2% to 3 times the volume of the material placed,
shall be vsed to effect compaction of the material so placed.
Special care shall be talken in placing the fill under the site
of the spillway to effect as hign a degree of cornaction as
feasible, in order to minimize future settlement of embankment
at this point.

f, Spillway: The spillway consis ts essentially of three
pertsT the rorebay, the nappe end flume section, and the
reaction backet with its diffucion apron and wingwalls.

. . (1) The forebay is to be of the seme type and we'ght
of corrugrtsd,.galvanized,_interlocking steel sheeting usud for
the .water cutoff disphraga in the dam and interlocked with the
dinphragm sheeting. Thia shall be driven, with the bottom of
the sheets to Tlev, lliSl, when the earth enbenkuent At this
point has reachoa approximately Flev, 4460, The forebay cut-
off curtain of the same mafierial may also te driven at this
time, This is not to be i11berlocked with the sheets forming
the sides of the forebay cnannel &nd 18 simply to prevent anT
unde~cvtting of the concrete forebay slab. The 3lab shall
contain grout pipe f: Ytings, as shoim in the plans, so that the
glab may be readily ‘mud.-jacked" baclk to desipgn elevation to
compensate Tor ssttlement of the earth embankment,

(2) The overiall nappe and flume portion of the spiil-
way is to be of weldcd steel piate construction in three articu-
1ated sections, each scction being fixed at the uvpper end end
"floating” in the next lower section with a watertight slip
joint, as showmn in the plans, to accommodate some settlemernt
of the stone-and-gravel embankment.as well as thermal expansion
and conktraction of the steel. Ths bed shall be of 1/L" plate
and the sides, of the 3/16" plate, gtiffened end reinforced
as shown in the plans, After sssembly, eny voids under the
tottom plates shall be Iilled with send hydraulicked fato
place, so that the bed of the flume rests solidly on the dovm-

s tream slope of the cam, S y
AN 't

The overfall nappe section shall be welded into
the corrugated steel sheeting diaphregu o® the dam, the 1/4"
bed plate projecting 1" over thc upstresm limits of the corru-
gationy, It will be necessary for a shallow trench to be left
on the upstrean side of the diaphregnm to permit the welder to
run this bead, Weld beads and burned-off galvanizing at the
junction of the flume bed and sides with thz cutoff diaphragm
shall he rc-galvanized on the upstream side, only, as deccribed
in ihc sectlon "Shect Stesl Piling". The sidewalls of the
flume shall be insice of the notch left, or cut, in the dia-
phr iym to receive the nappe section and shall be smoothly shaped
and welded into the notch with no projectiona to cause turbu-~
lence or snag floating debris,
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The intermediate and lower flume sections shall
have their upper ends anchored to concrete spills cast into the
downs tream face of the dam, with their lower ends "floating"
in the succeeding downstream sectlion so that, in case of ex-
cessive futvre settlement of the stone and gravel £ill, the
sectirns may be loosencd, ralsed to compensate “or such scttle-
ment and re-secured in place,

.. The steel {lume sections shall be prefabricated in
a shop equipped to do such work and closely checked for dimen-
sional accuracy. They shall be slop coated as hereinafter Jdes-
cribed, hauled to the site and oset with a erane, beginning with
the downstream section, at thz concrete bucket, and ending with
the nappe scction jointed to the cutoff diaphragm. The slotted
holes to accommodate the slip joint bolts, in the downstream
end of the nappe and intermediate sections, shall be shop-cut,
The holes in the fixed-end sidewalls of the recelving section
shall be Tfield-drilled to fit the position of the slotted holes
after ths two sections are in vlace, The slotted holes for
the s1lip joint at the jnction of the gcsel flume with the con-
crete bucket shall be field-cut to match the positlon of the
bolts cet in the walls and bed of the concrete bucket.

z The lap area of the slip joints shall have both

movable and iixed surfaczes pre-coated with Neojprene-ilypalon,

a liquid synthetic rubber coating, as manufactwed by E. T,
Dupont deNemours & Co. and merchandised by the Svrface Engineer-
ing Co., Inc,, Wichita 1, Fensas, A sufficient number of coAts
shall be applied to the¢:thoroun hly cleaned contact surfaces to
give a coating approxinately 3?32' thick on each, Vher the
sections ere to be joined, the rixed contact surfacecs "hail be
gliven one more heavy ceat and the surfaces preased together,

%, 4 A beam sdall be placed across the top of the fixed
downhill section and pressure applied' %o the free end of the )
floating uphill section by jacks or other means, until the liquid

necprene is extrvded from the jointv in the bed of the flume,
Whils the pressure is maintained by the jacks, the locking scab
plate | (see Expansion [oint Detail S-J~1, plans) shall te pressed
tightly down on the lap strip and wslded to the vertical leg of
the bud-plate stifferer angle of the rixzed (downhill) section.
Care shall be ta'ten not to carry the weld down the vertical
leg o the angle far enough to burn off the protective coating
of the bed platc., With the pressurec maintained, the holes for
the slip joint bolta shall be field-drilled in the sidewal.. of
the fixed section tc match the slotted holes which were shop-
cut in the floating end of the uphill section.

Tack of ths flume sections snull be coated after
all shop ralsicatiow i3 completed with a raterial giving the
metal true galvanic protection, It shall be similar cnd equal
to "Zincilate" as m:de by Induvstrial Metal Protectives, 1,02
Homcstead Ave., Dayton 8, Ohio, end marketed by Cook Paint &
Varnish Co., storcs, The coating material shall conform to
Spec., MIL-P-26915 and appraved by USAF as an alternate to
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hot dip galvanizing, ASTM Deaignation A-123, The wnder side
of the flume bottom and both sides of the 6" chennels at the
anchor walls shall be given four coats of 2 mi1l thickness each;
the sidewalls, inside and ovtside, and the inside bed of the
flume,.including all structural steel bracing, to have two
cocata o' 2 mil thickness each, Prepsration of ths steel and
application of the material shall be in strict accordance with
manvfacturer!s recommendations,

Care skall be used in trensporting and handling the
secvions to avoid injury to the coating, Before placing euch
se:*lon 1t shall be checled for damage to the coating and if
such has occurred, it shall be repaired by a field applicaticn
of the coatving,

(3) The spillway bucket, with 1itg diffusion apron,
sidewalls, wings and curtain wall, shall be of reinforced con-
cretie construction, the conerete for which shall have & com-
pressive strength of at least 14000 psi in 28 days, The cyclo-
bcan concrete reaction block shall be composed of large clean
stones or boulders firmly bedded and entirely surrounded by
toncrete having a compressive strength of at least 3000 psai
in 28 days,

. Concrete for the walls and floor shall have. a
slump not to exceed ‘3"'and shall te agitated during placement
with & mechanical vibrator of aGequate size, Concrete walls
exposed to view shall be 'free from laitance, spalls, cat-aces,
form marks or other blemiches, If such tlemishes occur they .
shall be pointed up with mectar, using a latex concrete, epoxy
compound or other bonding agent approved by the Engineer, ox
by stoning, This shall be done immediately after removing the
forms. The exposed corners shall be chamfered not iess tpan
1/L" or wmore than 34",

’i.’ - .. .
The floor slab £aall be placed in one continuous
povr Irom the downstream zur%ain wall to the upper end of the
¢y :lopean cencrete reaction block and shall be given a good

2

fluvat finish, fres from laitance,

The concrete shall be cured by moist-curing for
7 days after placement or by a colorless corcrete curing com-
pound approved by the Engineer, If wsed on *he floos slab, it
shall be applied within twe hours after the concrete has taken
& preliminary set, If uwsed on the walls, it shall be applied
immediately after the forms have bsen removed and she blemishes,
1f any, remediecd,

i

. Ke___Riprap: Thc upstﬂeam face of the dam shall be riprap-
ped,'§?om fge toe of the enbankment to top of dam with rock

placed on a’2" blanket of pravel; the combined thiclmess of rock
and gravel to be not lesa fthan 9", The gradation of the rock
shall be such that the 8paces between the larger stones is well
f11led with smallerp fragments,
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Riprap will be paid for at the unit price pér cubic
yard bild for this ltem in place, computed on the basis of q
layer 9" thick covering the measured surface area,

- hs _Sceding: - The top of the dam shall be seeded with
crested wheat grass, Failrway Strain (Agropyron Cristatum),
drilled in at the rate of 20 pounds of 1live grass sced per
acre, -The ceed bags: or containers shall cerry a vendorl!s tag
or label setting forthe type of grass, percent of germination
and percentagz of roreign material for the sced furnished; or,
the Conktractor shall furnish a certified statement from the
vendor sattesting to the above characteristics of the sesd fur-
nished, ' The sc¢eding shall be done in aonformity with ancepted
good agriecultural practics with regard to season, moisture in
the soll and sseding squipment, This portion of the work will
be perfoimed by the Owner,

2. PUMP HOUSE

8, Structural: Concrete used in construction of the pump
house shall have & minimum compressive strength in 28 days as
follows:

Floor slab: 3,000 pounds per square inch
Roof silab: 3,500 pounds yer square inch

. .+ .-Reinforcing bars shall be free of oil, grease or heavy
rust, properly bent and placed as shown in the plans and care
shall be taken to insure that the steel is not moved from its
design position during placement of concrete. When placing con-
crcte 1t shall be thorouvghly egitated or spudded, preferably
with a meci:anical vibrator, to rclease entrapped air and in-
crease its denaity end bonc on reinforcing steel.

vy :
Roof scffit block shall be thoroughly wetted immedi-
ately prior to placing the conecrete,

" Exposed concrete shall be moist-cured for not less
thuen 7 days after placement by covering with burlap or moist
earth and sprinkling, o» by spraying 1t, after initial set,
with & colorless concrete curing compound approved by the
Eng.reer,

Centering or supp:rt framing shall not be removed
frem under the roof sleb "r:til it has been properly cured for
at least 15 days, and no load should be placzd on the roof untii
- after 20 days, The top of the roof slab shkall be crowned 1/2"
Across the 1lj-foot dimension by thicke.aing the cover concrete
at the center. The inner surface of the roof deck shall not
be crowned, but remain level.

‘lagonry block shall be laid vp with each course solldly
bedded in mortar with vertical joints breaking halfl way between

~10-
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those of the preceding course and mortared the entire height of
the wmasonry unit, vsing mortar made from one part commercial
masonry cement and not more than 2-3/li parts cle.n sharp sand,
All exposed joints shall be tooled. The masonry valls shall be
kept clean of mortar spatter as the work progresses.

Non-mechanical ventilators shall be of the grille-and-
damper type with inside con®trol of the damper from "open" to
"closed" position., It shall be of the type to lay up in the
wall and occupy the gpace of one masonry blocic or two glass
block.

The doorway of the chlorinator room shall have a door-
8111 embodying an extruded plastic type of weatherstop. The
sides and top of the door frame shall have a cemented-on &Lype
¢ £ sponge rvbber weatherstrip., All openings mete, in the par-
tition wall between the chlorinator rowm and puvy room, for
airing or piping, shall be sealed witn gray masvic caulking
compound before peinting.

v i : ) .
Tlectrical power: 110 and 220 volts, - 3-phase, AO0~-cycle,

Power will be delivered to the pump house by the utility company,.
A1l other electrical equipment and material shall be furnished
anid installed by the Contructor.  All electrical wiring shall
be in conduit and shall conform to the National Electrical Code,
Power leads shall have outside lighining arrcesters equal to
Westinghovse 825-552,

: .ot T o . . i
The outside walls below grade shall have a heavy coat
of Foundation Coating #833 &s sold by Dakota Lime and Brict Co,
Exposed outside walls: Ope couat Cook's "Cling Block Filler"
plus one coat Cooltts "A-KRYL-X" acrylic latex paint, or equal,
white. Roof: Two coats "A-KRYL-X", white, Interior walls:
Two coats Coolk'!s "Corovel", or equsl, cream color. Floor:
Two coats Cook's "Cling Cement Floor Coat", or equal, gray.

Payment for the pump house structure shown in plans
and/or described under peragraph 2, subparagraph a., Section
A, above, entitled "Structural', will be made in the lump sum
amount bid for this iltem.

b.w Pumps: Two pumps shnll be installed, each having a
capacIty of %20 GPM at 330 feet TDH, They shall be of the

horizontal, direct-drive, flex-ccupled type, having a non-rigid
drive shaft connection between the motor and the lmpeller
saction, The plans show a type of pump having an end-svction
and side-bottom discharge flow pattern, Bidders proposing pumps
with different flow patterms, such as an opposed suction-dis-
charge arrangement, shall submit a drawing of thelr proposed
piping diapram for such pumps from the metered pump supply line
to the common junction with the 4" suvpply line to the storage
tank, Suvch alternate piping arrangement shall have a friction
loss no greatcr than that shown in the plans.
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, The pumps will be given a pumping test after installa-
tion, The test shall be performcd by the Contractor under
svperviasion of the Fngineer, Services of the pump manufacturertsa
repregentative shall be mede available, without cost to the
Owner, to insvre that the pumps ere instslled and functioning
properly., An operation and maintenance manual and parts list
for the pumps installed shall be furnished the Owner without
charge,

Bidders shall submit full informative data on the
pumps they proyose to furnish, including performance curves,
horsepower r:qiirements and installation dimensions. The
pumps will hav. a positive head on the suction side ranging
from 0,5 feect to 20 feet, according te level of weter in the
reservolr,

. C. Pump Controls: Motor starters for the pumps shall be
acrogs-the-line type equal to Allen-Bradley Lvlletin 712
Serles, fused, with overload and low voltage protection; these
starters to be:actuated by the controls described hereinafter,
The storage tank water level control transmitter shall be a
Healy-Ruff "Rototrol", Type C, with adjustable time delay on
"Start" and "Stop", as manufactured bty the Hzaly-Ruff Co.,
2255 University Ave., St. raul 1, Minnesota, or equal,:
approved by the Engineer. This is to be actuated by a 3/8"
copper line to carry static water pressurec from the tank, It
shall be for a static head range of 300 to 330 feet of water.
The automatic alternator shall be a Healy-Ruff "Altitrol" for
two pumps, ., There shall be a l-to-2 minute time delay device
in the circuit to Pump No. 2, equal tn Allen-Bradley Bulletin
842, ZAA Series, All the above to be in Nema I enclosures,
Fqual equipment of other manufacturers may be used if approved
by the Englineer after a submission of full descriptive litera-
ture and specifications.

g A three~-station selector shall be provided, with the
stations designated "Pump 1", "Pump 2", and "Alt, Bypass",
each with "OFF-HAND-AUTO", The performance characteristics
of the control circuiting shall be such that the following
pumping programs may be sclected at thes option of the operator:

(1) Program 1: Upon "Start" signal from transmitter
to receiver, one pump Will ope-ate until shut off by a "Stop"
8lgnal; the sequence »f operat ng being automatically alter-
nated between the two pumps.

- (2) Program 2: Upon "Start" signal from transmitter
to receiver, both pumps will o erate vntil shut off by a "Stop"
signal, with Pump No., 2 startiipg approximately one minute later
than Pump lo. 1,

(3)  Program 3: Fithe» pump ma; be started or stopped
or removed Irom avtomatlc contr 1 manvally for the purpose of
testing or repair. An "as buil." wiring diagram of pump con-
trol circuits shall be furnished the Owner without charge,
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Payment for "pumps in place" shall include furnishing,
installing and testing the cquipment shown in the plans and/or
described vnder paragraph 2, subparagraphs b and ¢, Section A,
above,

g;”_ygters:

(1) Mecters shall be installed in the 4" auxiliary
reservolr control line for the release or small flows from the
regervoir and in the " line ahead of the pumps, They shall
be-L" flanged "Sparling Tube Meters", No, 2L5, or equal,
approved by the Engineer. Fach shall have an Indicator
Totallzer dial indicating the rate of flow in gallons per
minute and the total flow in units of 1,000 gallons, Flanged
tube meters will be paid for at the unit price, each, bid
for this item, installed in place,

" (2)_ Sontrol Valve and Screen: The L avxiliary con-
trol 1line shall have installed, where shown, a Y-pattevrn sedi-
ment seg&rator to protect the meter, the separator being Crane
No, 989%, or equal, approved by the Fngineer. It shall be in-
stalled inmediately downstream from the regulating valve which
shall be a rubber~faced, eccentric-plug tyre valve, gear oper-
ated to hold any desired setting, equal to "DeZurick"” No,
101FWG, capable of pass.ng sediment-~laden water at any degree
of closure withouvt undue wear on seat or plug.

gy i .

. £.__Chlorinator: The chlorinator shall be Walluce &
Tiernan, Series A-7L1, wall-mounted, gas feed type, with 10#
per day rotameter,-injector, water pressurs gauge and a ‘full
set of operation and maintenance inatructions, .The point or
chlorine application shall be in the nump supply lirne ghead
of the pump svetion, which shall be tapped to receive the
fesd fitting. A 3/L" tap shall be made in the 6" supply line
leading to the storage tank angd a 3/1t" copper tube line run
from this point to serve a hose bibb on the pumphovse wall
where shown and a water supply to the chlorinator, Chlorinator
equlpment shall include all necessary solution tubing, valves,
cocks or other fittings required to make proper installation
of the equipment, Installation and testing of the equipment
shall be aonc¢ wnder the supervision of the manufecturerts
representative, A compact platform scale of 1,000-pourd
capacity and a chlorine testing kit, with comparator scale
and supply of ortnotolodine, shall be furnished as accessory
squipment, The chlorinator control shall be wircd to start
the chlorinator when elther or both pumps are gtarted and
stopped at the end of the pumping cycle, Setting of the
chlorine feed »ate to be donec manually, according to the
pumping program selected by the operator, ' A motor-driven
exhaust fan ventilator, with a minimum air cepacity of 500
CIM, equal bty Pryne #2206, s..all be installed in the chlorin-
ator room and wired in circuit with the iight switch for the
chlorinator room which shall be located outside the roowm. The
fan shall be installed at rloor level to draw air from floor
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level and'discharge through a swinging-dampered duct in the
west wall of the building.

. Payment for the chlorinator shall include furnish-
Ing, Installing and testing, complste in place and ready for
usa, the cquipment outlired in paragraph 2, subparagraph e,
Section A, above,

L. Heaters: Heaters shell be of thr.electric, blower btype
and capacity shovm in the plans and equipped with thermostatic
control, Fqual heaters of other manufacture than that shown
may be used, if approved by the Fnginecer.

B. Valves and Piping: Valves in the pump supply and
reservolr control lines, other than the 4" regulating vsalve,
shell be iron body, bronze mounted, double disc gate valves
with non-rising stems, faced and drilled 125-pownd standexd.
All gate valves and check valves in the dlacharge lires vrom - -
the pumps, or subject to hydrostatic pressure from the storsre
tank svpply line, shall be designed, faced ené drilled 250-- "
pound standerd. The check valves shall be .iron body,  Lronze
movnt=d, swing-gate typs, with removable top plate and flow
direction arrow cast or stamped thercon., A1l valves shall
have their WOG operating pressure rva.’wz -~asi cr staaped in
the body of the valve. Gate valves shall- bz so constructed
that they may be repacked, when wide oy=z2a, under full rated
pressure,

~All cast iron pipe used in the reservoir control or
pump supply line shall be Cless 150; all cast:-iron pips used
in the 6" supply line to the storage tan't shall be Class 200,
Ixposed piping, smaller than 12", inside the pumphowse may be
cast iron or galvanized steel pipe, at the Contractor's option.
Cast iron pipes passing throvgh rigid wails shall either

(1) Have a bolted mechanical joint within two feet
of the zxternal wall, or i

(2) The length of pipe rigidly fixed in the wall
gshall be bedded in concrete from the wall to the firsi mechani-
cal joint, ag specified for a portiocn of the pipe lines uvnder
the dam, -

D oy
‘ All exposed 'valves and piping in the pumphouse, other
than copper tube, shall be painted with two coats of gnod
me tal paint approved by the Engineer; low pressure lines,
green, and high pressure lines, red.

The item “Miscellaneous:?ump Houvge Valves, Piping
and Fquipment" shull include furnishing and instulling of all
valves, piping, fittings and other equipment shovm on Sheet 11,
of the vnlans and/or des~ribed under paragraph 2, subparagraph
d2, I and g, Section 4, :ove, and also the dischaige section
of 12" cast iron rescrv l» =sentrol line terminating in the
spillway tailrace 12! from 'hu downstream flange of the 45°

..]!'r.
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bend shown, Payment for this "lMiscellianeous" item will be
made in the lump svm amount bid for the §tem,

SECTION F
1, WATTR SUPPLY PIPELINE ,

A w0
+~ a,.iCast iron pipe and fivtings shall conform to Fedcral
Specification WW-P-L21l or A.S.4, Specification £21.8. Asbestos-

cement pipe shall conform to Federal Specification SS=-p-351

or AWWA Specification C-h00-53T, Copper tubs, for the static
water pressure gavge line, shall be Type K, conforming to ASTM
Designation BB6, for uvndergrovnd service,

' b. Gate valvesishall be iron body, double disc, bronze
or bronze-mounted, non-rizing stem, double hub type except
that auxlliary gote valves installed at fire hydrants shall
have one flangud and one hub end., - Gate valves shall open by
turning in a counterclockwiss directlion and shall be so marked
with an arrow cast oa the operating nut, All valves shell be
desimnmed for a working pressvre of not less than that of' the
1ine wherc installed, and shall have a pressure rating, wal er's
initials, and year of manufacture cast upon the body.

'-l
Fach gate valve shellibe equipped with a cast -iron
valve box having a bar:ici of not less than 5" inside diameter.
The box shall have a :crewed sleeve or top section so that the
length of the barrel may be adjusted to bring the top to the
proper grade. It shalil be equipped with a looge cast iron
cover marked "WATER",

c., Construction Methods:

, (1) Excavation and Trenching: The ground shall be
excavated In open trench t. che width, depth and alignment
necersary o the proper congtruction of the water main except
where tinneling is considered necessary or proper by the Engine-
cer and sporoved by him in writing.

If, through neglect of the Contractor %o edequately
shore a trench or properly unwater it, the botton of the é&rench
becomes an uns table foundation for the ripe, in vhe opinion
of the Fngineer, the Contractor shall remove such uvnstable
materiel and replace it with compacted gravel at his own expense,
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However, if the undisturbed mabterial encountered
at grade depth constituhes an unstable foundation for the pipe,
in the opinion of the Fngineer, he may require the rrumoval of
such unstable materla) and replacement of the same by compaZzted
gravel. Couwpensation will be paid to the Contractor at the
cost-plus rate bid for performing "Extra Work",

If ledge rock is encountered in the excavation, it
shell bc removed to a Jevel 6" below the grade of the pipe,
The Contractor shall not remove the rock until its elevation
or profile has been recorded by the Engineer., A 6" cushion
of compacted earth shall be placed over the rock Lefore any
pipe 1s laid on it, If the rock 1s removed by blasting, proper
safeguards shall be employed to prevent injury to persons or
property and the blasting shall be dine only by one experienced
in such work, Compensation will be'vaid to the Contractor for
such ledge rock excavasicm at ihe bid price for this item,
e vy 1t } . . Lo
o Ledpe r’:k is defined as solid rock formations
or dislodged boulders of not 1lsss than 16 cubic feet 1n volume,
Snale, cemented gravel, or similar formations shall not qualify
as "ledge rock" even though mechanical breakers or explosives
may be required for their removal., leasurement by the Enginecr
shall be made of the profiles or volumes of the rock as 1t is
removed, but no measurzment shall be allowed for ledge rock
less than 6" in thickness.

: Hard-pan, stiff clay, compacted sand, and similar
materials, normally considerei by the trade as "dgifficult dig-
ging", shall not qualify for extra payment, noc shall quicksand
or the presence of strong flows of ground water, these diffi-
culties being considered to be the normal hazards incidental
to the business,

Where directed by the Engincer, the sides of the
trenches shall be shored in an aprroved manner with wood sheet-
ing not less than 2" thick, or with steel sheeting of equnl
strength.

The Contractor will be responsible for any injury
tc persons or propsrty resulting from failure to adequatsly
shore any trench, whether or not the placing of such shoring
was directed by thc Engineer.

During excavetion of the trenches, thc Contractor
shall exercise duc carc to preserve all stakes set by the
Engineer and to avoid all injury to such gas, water, senitary,
electrical or communications utilities as may be encountered
in the course of the work, Any damage done to such utilitles
by the Contractor shall be promptly repaired by him at his own
expense, Construction stakss destroyed by the Contractor will
be repleced by the Engineer at the Contractor!s expense.

Trench excavatlion shall ove cavried to sufficient
depth to provide an earth cover of not less than 6! above the
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top orf the pipe.

Bell holes shall be adeguate to allow for good
workmanship in making up the jointe,

(2) Pipe Laying: Theiinterior of all the pipes and
fittings shall be thoroughly cleaned of all foreign matter before
being lowered into the trench, and duve precautions shall be
talten to prevent the cntrance of ditel water into the pipe or
fittings, Pipe shall not be éropped into the trench from the
bank above, but shall be lcwered in a manner to prevent injury
to the »nipe.

eflections from a giraight line due to vertical
or horizontal curves or offsets shall not exceed, for ar.y one
joint, the meximum recommended by the manufacturer of tae type
of pipe beiung laid.

If the alignment requires a deflection in excess
of that given above, the Coentractor will either provide a
special bend or a gufficient humber of shorter length of pipe
so that the deflection at any joint sghall not exceed the speci-
fied maximum,

« A1l bends of 2240 or more shall be anchored by
conerete thrust blocks. Cruurete ihrust blocks shall bear
squarely against the firm, undistvrbed soil of the side of thu
trench, The minimam thrust bearing area of the blocks shall
be equal to gix timzs the cross-sectional area of the pips,
in the case of 900 bnnds end tees, and four times the cross-
scctional area of the pipe in the case of 150 or flatter bends.

N

v Hechanical joints shall be coupled and secured
in strict accordance with the manufactuvrer!s recommendation

and In a manner that will insure a permanent and watertight
seal,

A1l cast iron pipe shall be laid on a firm, full
bedding for the length of the barrel.

Cewent-asbestos: pipeé shall be leid, in the pro-
perly graded trench, suppcrted at the suppu.t points marked on
the pipe apprcximately 1/5 the length of the pipe from each end.
Immediately after coupling and aligning the pipe, the space
under the pipe barrel-and p to-the horizontal axis of the pipe
gball be backfilled and thoroughly tamped to form a firm and
uniform bed for the pipe,  Installation shall be strictly in
accordance with the manvfacturer's installation manual, with
apecial care given to proper bedding of the pipe,

(3) Valves and Valve Boxes: The valves shall be
thoronghly inspected and cleaned befere instelling. The valve
shall be installed with the operating rut in a truly vertical
position. The valve box shall be set plunb and centered over
tk.e operation nut and shall be kept in that position during

-17-
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baclkfilling, IT the valve box is off center after backrilling
so as to cauvse any binding of the valve operating wrench, the
assenbly shall be taken up and properly installed at the Con~
tractor!s erpense,

~{}) Tests: All joints in pipe lines shall remain wn-
covered untll the line has been subjected fo a pressure test
and found acceptable, Lines, including copper gavge line,
will be tested in increments of 600! and 800!, where feasible,
The 1line to be tested shall be subjected to a water pressure
of 150 pounds per square inch for Class 150 pipe and 200
pounds per square inch for Class 200 lines, and the pressure
meintaine® for one hour by pumping measured amounts of water
into the iine. The leakage rate shall not exceed 80 gallons
per inch of pipe diameter per mile of length per 2l hours.,
Any pipe, fittings or valves found to be defeccive shall be
removed and replaced with sound units,

. {(5)¢ Backfilling: When starting the backfill due care
shall be Taken to insure that each pipe is solidly bedded for
1t3 full length so it will not be subjected to beam action by
settlement of the backfill, No large stones or boulders shall
be placed within 3" of the pipe. The backfill may be.consoli-
dated by application of water, but flooding or puddling of the
backfill will not be allowed umiess, in the opinion of the
Englneer, the soil surrounding the pipe is sufficiently porous
or gravelly to permit such procedure without readsring 1t un-
stable, Special car: shall be taken to bed and btackfill the
copper gauge line in such manner that it will not be kinked
in a manner to impedec free flow. A1l stones L' or larger
removed from the trench during excavation shall be replaced
in the backfill below the ground surface. Any such =tones
remaining on the surface after the backfill is completed
shall be diaspoued of as directed by thc Engineer, The Pack-
i1l of all trenches shall be finishec¢' by smoothly mounding
the surplus material over the trench and rolling it down to
cause a minimvm of inconvenience to traffic.

(6) Pipe Line %o Tank Site #2: " This will involve
much ledgé rock excavation in the unper portion of the line,
some of which is ¢iffisult of access. The rock waste will not
be suitable for beckfill over the pipe and earth shall be hauled
for cushioning the pipe and for baclfiil, After the pipe has
been covered with carth to specified depth the waste rock from
the rock excavation shall he spread back over the backfilled
trench to prevent erosion of the earth backfill, which shall be
included in the price bid for earth nauled and placed,

(7) iftscellaneous: All aurplus earth or 3tone re-
moved during excavation shall be disposed of as directed by
the Fngincer. Materials and equirment used I construction
shall be neatly piled or stored in such Jocation and wmanner as
not to impede vehicular traffic as far a3 practicable; and the
work of construction shall be conducted in such a mannar as to
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minimize inconvenience to such traffic. The Coutractor will
take all proper measurcs, such as the use of barricades,
flares, warning signs or flags to safcguard public travel on
or about the project,

d. Measurement and Payment:

[

(1) Pipe lines shall be measured {or payment as the
actual survey length for each size and clavs of pipe actually
1aid during construction and accepted by the Engineer, Bends,
tees or other fittings will be Included and considered as
"lineal feet of pipe",

(2) Gate valves shall be measured as units of each
size, actually instslled and including the valve and valve box
comple te in place and accepted by the Engineer.

(3) Ledge rock excavation shall be measured as the
net volume between the upper and lower profiles of the stratum
or between the upper profile of the rock formation and a line
6" below the pipe invert, and a maximum width of the external
diameter of the pipe barrel plus 20", or minlwum of 30",
whichever is larger,

(L4) Earth backfill, hauled and placed shall be meas-
ured as th: actual subic yards of compacted earth in place
which has been hauled and placed in lieu of unsatisfactory
excavated material,

»%,(5) Payment shall be made at the unit price bid for
the several items listed in the propcsal for the quantity
actually used in the accepted work. Cich payment shall con-
stitute fvll compensation for furnishing all materials, equip-
ment and tools; for furnishing all labor; for performing all
the work; and for incldentals neceasary to complate the pro-
Ject complete in place and ready for uss in conformity with
the plars and apecifications,
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SECTION C
1, 50,000 GALLON STEEL STORAGE TANK

a, Ground lLevel Steel Tank at Tank Slte No, 2:

i, (1) Details 'aowing the desired dimensions eand other
detnlls of thls tank are shown on Shest 7 of the plans., Dimen-
sions shown may be altered slightly to fit the maker's fabri-
cation technique, if desired, after epproval of such altcration
by the Fngineer., The site shall be leveled by blaating and/or
pneumatic tools to a comparatively true surface and a 6" com-
pacted oilled sand cvshion laid down to support the tank bottom.
Tne sand cvshion shall extend at least 8" outside the hottom
atifi'ener angle snd the edges ¢f the cushion shall be protected
from wash by rubble concrete around the outer edge.

(2) After notice of award of contract, and beforec
cong truction 1s begun, the successful bidder shall suvbmit to
the Engineer two sets of detalled construction drawings of
the reservoir, on: of which will be returned after review and
approval by the Engineer,

(3) The general design, the design loadings, allow-
able stresses, weld design and welding practice, shop fabrica-
tion and field erection practices and all materials used in
the construction shall be in accordance with the latest
"Standard Specifications for Elevated Steel Water Tanks,
Standpipes and Reservoirs' of the American Waterworks Associ-
ation,

(L) Pipe connections for one 8% cast iron pipe shall
be provided, welded or brazed in place, in the bhottom plates.
It shall be of the gland, or compression ring, type.

(5) An outside vertical ladder shall be p”olidFd,
designed to support at least 600 pounds at any one point,
The ladder shall have no backward slope at any point unless
a safety cage 1s provided, A roof ladder shall be installed
to facilitate inspection and/or repainting of the roof, It
shall pwrovide acceas from the outside vertical ladder to the
center of the roof and shall be rotatable completely about
th: roof, It may rotate about an ornawsr.tal roof finial or
a pudgeon pin provided for that puvrpose, The roof shall be
entirely self-supporting.

(6) A hinged roof hatch shall bz provided above She
high water line and within reich of the outside ladder. It
s8hall have a clear opening of not less than 20" with a curd
around the samec. The cover shall ovcrlap and ~xtend down ovar
the outside of the curb not less than 12" and shall be fitted
vith a suitable hasp for padlocl-ing.

(7) A 4" scrcencd overflow pipe shall be provided.,
Ths screcen shall be bronze or copper, soldercd to the down~turnod

20~



elbow,
(6) Weldinp:

(a) Welds in the bottom plates may be lap or
butt welds., If butt welds, the inside ecdges of the plates
shall be beveled and 8 sufficient number of passes made to
build the weld bead to full size. Fach pass shall be cleaned
by wire brushing or chipping to live metal before making a
succeeding pass.

(b) Seums in the shell plates sh2l) bs butt
welded on both sides. On vertical seams the reverse sice of
the initial vead shall be wirs brushed or chipped to expoase
1ive metal of the initial bead before depositing ihe opposite
bead,

(9) Painting:

i (a) After the boitom welding 1s complsted,. the
wilide shall be cleaned and tested for lesks with soap solution
eind a vacuwum plate, After completing the bottom pipe connectlon
end at least one course of sghell plates to give weight to the
outer rim, the underside of the tank bottom shall be sealed by
forcing a bituminous base caulking mastic into the 1/2" pips
connection, provided ir the center of the bottom for that pur-
pose, until the mastic shows at the 1/4" telltale holes in

the periphery of the bottom stiffener anglec, As the mastic
ghows at these holes they shall he piuzged with 1/L" pipc
plvugs until sealing is complete, y

\
W

(b) ALl rust, dirt, oil, gre:se, welding scale
or loose mill ccalc or shop coat palint shall be removed 1.,0m
steel surfaces by wire brushing or chipping before any paint
iz applied.

(¢) The underside of the bottom plates shall
be given a cold-applied coating of coal tar pitch varnish
before laying on grade, ~They shall be 1laid on grade and
weldcd in place with as iittle handling as possible to avoid
damage to the varnish coating.

RN (d) The inside of the reservoir bo ttom, shell,
roof (and roof irsming, ifl any) shall be painted oné prime
coat of AM.W.A, Specification red lead, 1inseed oil paint or
ginc chromate oxide primer, or cqual, and one finish coat of
AW.W,A, Specification red lead, linseed 0il paint or Inertol
No. 55 interior tanlk coating, or equal.

(¢) The outside of the reservoir ghell, roofl
and cxternal accessories shall be painted one prime coat of
AW.W,A, Specification red 16ad, linseed oll paint or zinc
oxide primer, or equal, and two finish coets of aluminum paint
containing two pounds of aluminum-pigment powder and paste
por gallon of aluminum mixing vehicle,
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(f) /11 ingredients of the above paints shall
conform to the la: st A,S.T.M, Specifications, A1l raints andg
mixing ingredienis shall be delivered to the reservoir site
in sealed containers which shall be clearly labeled with the
manvfacturer's name and the type of pain% each contains,
Paints shall be applied strictly in accordance with the manu-
facturer!s instructions,

(g) Paint may be apoplicd by brugh or pneumatic
spray gun, If sprayed, it shall be brushed out and worked
into all crevices and cornsrs, wherc neceasery, to obtain g
finish equal to first-class brush painting. o paint shall be
applied when the metal is wet, or too hot o1 too ccld to obtain
a first-class job, Sufficient time shall be allowcd Tor each
coat to dry before a succeceding coat is applied, ‘1The finished
eppearance shall be free from cracke, runs, blisters, crazing
or other defccts,

(10) Testing:

(a) Arfter construction and painting of the reser-
volr is-/completed, it shall be filled to the high water 1liae.
Any lealks that are disclosed shall be repaired by the Con-
tractor, No vrepair shall be made on any shell joint unless
the water in the reservoir is at least 2! below the point
being repaired.

R (b) Upon completion of work the Contractor shall
remove or dispose of all rubbish caused by, or incidentsl to,
his operation.

i (11) rayment: Payment Tor the 50,00C gallon tank, with
apgurtenancos described above, will bs made as
follows: Fifty nercent (50%) of the bid price will be paid
to the Contractor upon delivery of the steecl to the site and
the balance on completion of the work. The Contractor shall
furnish the Engineer vith the necessary iavolices, ete,, bto
properly dosument his claims for the rirst payuent.

{12) Sterilization of Ruservoir: The Owner will furnish
water and chemicals to gterilize the above reservoir with a
¢hlorine solutio. of 5C p,p.m, of available chlorine, retained
in the resevrvoir for at least 12 hours, Water used for teating,
above, may be utilized for sterilization, chemicals for which
shall be provided by the Owner, Upon emptying the tanlk, the
sulution shall be held in the supply pipe linc for a minimum
12 hours and emptied slowly into the rescrvoir via the pump
supply line and infiltration gallery,
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SCHEDULE OF BID ITEMS

Page 1
BLACK HILLS BILTMORE WATER SUPPLY SYSTEM &
JTEM UNIT PRICE
NO. ITEM QUANTITYIUNIT WRITTEN PRICE FIGURE
SECTION A: DAM & ACCESSORIES :
1. | Common excaﬁﬁtibg‘“* 5,100 |c.Y.
2, |Pipelincs at dam site |
a, 12" ¢,I, pipe, Cl. 150 128 L.F. f
- b, 6" C.L, pipe, CL, 150 L0 (L. F. =
c., o' C.T, pipe, CL, 200, ~ 560 |L.F,
pump house to Cor. #5_ N
d., 12" perforated V,.C. pipe 120 |L,F., _
- €. 3/07 Copper tube, Type K 7008 LI, _
', Concrete cutoff collar 1 Only :
E. Inlet box and:grating 1 Only !
;
3. |a, Trench & backfill, min, L3" 650 " IL.F.
for pliling mm
b, Plling notch, 8"x12", 650 L,F,
incl, concrete backli1LL
c, Galv, sheet steel pile
(1) 7 gaupe, In place 1,900 1S.F, i
. (2) 12 gauge, In place 10,600 3.F, ]
h. |8, tolled earth embanltment, 21, 300 Y, ﬁ
- 1In place j
b, Compacted rock & gravel 2,600 .Y, |
embankment, i place -
c. Rock & gravel siprap, 9" 9060 c.Y.
thick, in v lace .
_5. |Spillway, complete in place, L.S,
inclvding foretay slsab, ]
curtain wall & forebay wings
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TTEM ‘ UONIT PRICE
NO, TTEM QUANTITY|[UNIT WRITTEN PRICE FTIGURES
6. | a, Puntvan' hoﬁée,’“struétﬁre' L.S. __-:_
b, Pumps, p»mp controls & Lo,
switchgear, in place
¢, Chlorinator, In place L.S. |
d, Flenged GLobc meters, [V, 2 |Each ~
in place ]
e, Misc, pump house piping, L,S, it
valves & equlpmert, in R
place ———m
7. | Parshell fiumes 2 |Each -'

SUBTOTAL, SECTION A
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Pa
1TEM UNIT PRIGE i
NO. 1TEM QUANTITY IUNIT WRITTEN PRICE FLGURE
e
SECTION B: SUPPLY PIPELINE
FROM CORNER NO, T TO TAWK N
1. a, Cast Iron pipe, 6" 1,160 L.I', -
Class 200, M~J -
b. Asbes%os~cement pipe, 780 L.F, T
6", Class 200 R
¢, Cast iron pipe, 6 pinn L.F,
Class 150, M~J T "
d. Asbestos-cement pipe, 1,313 L.F,
6", Class 150 ' ;
8, Cast iron pipe, 5 16 LB,
GClags 150, M.T —
“T, Asbestos-comcnt ,ipe, 29 [L.F.
0", Class 150
£. Cast iron plpe, L7 16 L.F, -
Clasg 150, M-Jd - :
. Copper cube, Tyre K, 3,100 L.F,
3/68" 0.D, :
.
2.t a, h" pate valve with 1 Jkach B
C.1. valve box :
“Tb,. 6" pate valve with 1 [Fach ~
C.I. valve box - '
c, 0" gate valve with 1 |[Each ‘
— C.I. valve box f
3. . Ledee rock excavation, 260 C.Y, K
trench o
b, rarth backf11ll, hauled 22l C.Y.

and placed

SUBTOTAL, SECTION B




w3
L.
(YRR

|
[
{
Page E

TTEH - UNIT PRLCE
NO, ITEM QUANTITY! UNIT WRITTEN PRICE FIGURES [
OV TARAE U~ [P s »
SECTION C:'EOJOOO GALLON :
\] K j
1.1 a. Rock excavation (slte 18 C.Y. jE
leveling) wr .
b. O1led sand cushion, L.S.
average b, in place
C. 50,000-gallon, steel tanl, LS,

complete 1in place

|
1

SUBTOTAL, SECTION C

SUBTOTAL, SECTION Ko s e vsusnssassncnesssssnsenssasantsasensaneseel
SUBTOTAL, SECTION B..............................................$
SUBTOTAL, SEGTION C vt eeesesnsennssssssnsecsnsunessnssocsnsnnansed
TOTAL, ALL SECTIONS . v evesancnnssascasssassssarsssssssossssssasssd

BIDDER:

BY:

ADDRESS @

- —w mmmm TR

WIS TW $100
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REPORT OF A MERTIXNG
HELD IN STOCKGROWERS COMMUNITY ROOM
RAPID CITY, SOUTH DAKOTA
SEPTEMBER 28, 1961

A committee representing stockgrowers on Battle Creel to-
gether with representatives of Dakota West, Tncorporated met

with J., Ww. Grimes, Executive Officer of the Stale Water Resources

Commission and Raymond F, Lund, also {rom the Commission., Those

present included the following:

Charles Phelps, Hermosa

Francis Brophy, Hermosa

Walter O'Neill, Hermosa

John T, Colgan, Hermosa

Charles Brophy, Hermosa

Terril Brophy, Hermosa

Ed Anderson, Rapid City

Jo R, Anderson, Plattie

Ed Wergin, Rapid City

V. Lo Rugg, Rapid City ‘

J. W. Grimes, Water Resources Commission, Pierre
Raymond ¥, Lund, Water Resources Commission, Pierre

John T, Colgan of Hermosa served as chairman of this ine
formal meeting, which wag held for the purpose of arriving at
a better undevstanding of the relationships between Dakota West,
Incorporated and the ranchers living on Battle Creek, with re-
spect to a water permit which had been previously granted to

Dakota West, Inrorperated for a limited amount of water to be

stored for their use.

'n opening the discussion, Mr, Colgan referred to a meeting
th;t had been previously held in Ed Worgin's offices in Rapid
City, and to a later meeting hold in Rapid City on Monday,

A

September 8th, at which time a group of interested parties

dirrcted questions to Raymond Lund, who had been asked for

such a meoting,
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with this brief background, Mr. Grimes was ‘then asked to
explain the water permit which had been granted to Dakota West,
Incorporated, a corporation whiech has plaiined a development

project on Iron Creek,

In referring to a file copy of the permit which had been
granted, Mr, Grimes read the restrictions which placed certain

limitations on Dakota West, Incorporated water right, Yor ex~

ample, only the unappropriated water could be stored, Although

some of this unappropriated water could be stored in a reservoir,

under the physical and climatic situation which prevailed in the

area, it woulcd be only the snow melt water available for storage

such as contemplated by bakota Wost, Incorporated, Thers are

other times when water might be stored, but only at the time

of high flows = high flows might be defined as the time that

the flow from Battle Creeck reaches the Cheyenne River,
Again,'omﬁﬁnsls was placed on the fact that only the un-

appropriatec water could be diserted or stored for use, At any

stage of the reservoir, passage of water is provided. 7Tt was

noted that Dakota West, Incorporated proposes to install a g2t

diametar tube in the reservoir to allow for passage of water,

Reference was made to evaporation losses that occur. In

view of the small reserveir involved here, apparently evapora-

tion would not amount to much. The evaporation might be consid-

ered as an offset to loss that would otherwise occur in the

creeks, Excess waters downstroam would represen® unappropriated

water,
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It was furthor polntoed out that certain conditions had been

imposed on the uss of water from the dam, Water at the point of

use may ratsc a question with respect Lo the quality as well as
quantity. Furthor, concerning flews inte the Cheyenne River, it
was étated thot 1L would not be docossary Lo have a stream flow-
ing conatantly in orde> to determine what might represent high
flow or unappropriatoed waler. For example, water left in pools

ét various points along thﬁ giream may sufflice to provide that

needeod fo; doﬁx\tic use, Then, of course, the wmatter of deter-

mining quality and the quantity of the water in the pools laft

in the stream would be subject to evaluation by tnterested parties,
It was explained that water wight bo stored to the oextent

of its loss inte the limostone area. wiilh rospoct to evapora-

ition loss, that would be subjoct to the tomperatures, tho

season, otc., In further referance to oxcoss wiator, in the event
of a heavy rain or storm the same condition exists zs at tho

*ime of a heavy snow melt, 7There would be more water flowing
downstream than could be put to use by those interoyied in

using the same, In that case, it represents excoess or unappropri-
ated water,

Carrying the theught a step furthor, there might be ranchoers
on the Cheyenne River, for example, who could point to Battle
Croek as a tributary ana thus, an important segment of {he
Cheyenne River, since the Ciieyenne River reprosents the con-
tribution of various tributaries of that stream,

Measuring <devices may be installed to record the in-<flow

to the propose’ storage reservoir but even the® would not tel)d

the whotie story,
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Mr, Brophy asked, suppose several slorapge dams are built
on Lho tributaries af Batile Creek, what offect would it have
on the flow? Of course, the answer to that question would
dopend on the number of storage dams built, as well as a numbar
of other factors,

Mnﬁy times the fiow downstream will show up heavier than
the flow upstroaﬁ. The polnt was made that if the reserveir

i3 s0 located that water would be diverted directly into it

ot

P

at times of nigh f'low with the natural flow to be passed that,
in Ltselfl, would obviate the question vhich has arisen concern-
ing the stoppage of water ip tle stream bed of the creek.

Mr, Colgsn statcd that it appeared we are in agrceement as
to whien to store the water, 7The next question is how to pass
the flash floods t;;onqh the dam, Obviously a 12" pipe would
not pass a flash flood in the surges that would Ye required to
carry water over the limestone area, Mr, Rugg pointed out that:
under a nine footl ! rad a 12" pipe would deliver about 8% cfs
while uhﬂar a 25 foot head the rate of delivery would be 1l cfs,
It u;s pointed oul it might require somo time vo fillgtho

/ i
reservolr from tha love) i tre »nipe to tho energency spillway.
Mr, /wrimos stated if we assumo that a flash flood did not

exceed the capacity of the zam,

a short time., W.tn the gate loft opon,

thow gate must be luft open for
even then as the reserv-
oir fi1ls, a high lead of delivery would be maintained 2s nearly
as possible throuéh thn oporation of the reservoir, As to tho
volume of water go!ng through the pipe, te increase the velocily
through the pive, theo ‘friction loss incrcases as the sjuare of

tho diameter of the plpe decreases,
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If the pipe could be iIncreased to 21" it would increase

the flow about thveo times,

It is recognirzoed that the Tlows which get jvito the Cheyenne
River are really wasted water insofar as the psers on Battle

Crook are concerned, A questlon was dJdirected to Mr, Rugg alout

the possible enlargement of the pipe,

Une concern of the ranchers involved the timo when tbhe
¢gate would bie open, For 1nstanée', supposing a four inch :rain
wore to ocecur at 2 AM,; the peak of the flnod below the dam
wculd have passed before anyone would be up to open the gate
to release waler which otherwise should have been released to

add to thn surge in sufficient volume tec pass the sirk holes in

tho limestore area us desired by the ranchers.

In response te a question coucerning the size of the spill-~
way over-flow, Mr, Rugg stated the plans call for an c¢ight foot

frecboard - tho spillway is twolve feot wide so that thoy could

handle aboutl 1,200 cfs, Further, to provent the pipz from plug-

ing up, provision bas beoun made for a boom to prevent trees and

logs from Jjamming tho pipe as well as the spillway. Tf the pipe

were to be instadod wilin a valve, then a question would arise

concerning the operation of that valve, What would be sxpected

in tno way of rogulation of that vaive? Vvould it be left nalf

Wpren, a gyuartlor open, or three fourths open, oy open completely?
’ H ] ’ ’

¢

This question was ralsed in constderation of the operators down-

sircan,

Thoe ope, Jtors are concerned about rates of flew which would

permil passape of waler over the limestone, The handling of the

valve could present & problom as U might be somewvhat difficult
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"the cost of doubliny; the size of t;.: pipe, Mr, Rugg,

to regulato."Mr. Grimes asked Mr, Rugg if he could estinate

stated,

in his opinion, it would cost about five times that of a 129
pipe, He seemed to be of the opinion that it would cost around
$3,000, to install a 12v pipe while a 24" pipe might run any-
vhere between $12,000. and $15,000. This is merely an estimated
gubss subjert to carefﬁl scfutiny and éﬁeqtion. |

Mr, Wergin stated that as Manager of Dakota West, Incorporated

he désired a definite conclusion so they would know whsre thoytre

at with respect %o planning the éommercial business development

which is contemplated.

i

Mr. Grimes explained that inwthe event of any serious ques-

tion, an appeal couid be made to the Water Resources Commission,
and beyond that an appeal could be made to the courts, Mr,

Wargin asked, if there is no particular snow melt, when do we

store water? Once water is stored in the reservoir the com-

wercial enterprise would have the use cf that water throughout

the year,

Mr. Rugg pointed out there are znly eight acres contemplat-

ed for a golf cecurse and then it is only the greens that they

are interested in wvatering, It would require abont eight inches

of water per week., The fairvays will not be wvatered, Takjing

the optimum use, one inch per acre per week, or aight Lnches as

in this case, per week, would be used. This figure is bared on

that uzed for cemeteries, golf courses, eotc,

The question was raised - what about putting down a well,

perhaps somewhere near Hevmosa - in 1ien of puiltling *n a le.rge

pipe with valves, in the dam? In furtherance of that question

(6)
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Mr. Ruzg asked - suppoﬂo that they were to supply a one hundred

thousand gallons of water by diversion from such a well, would

they, the cerporation, be allowed that winount of water diversion
elsewhere? Mr. Grimes stated that the arrangement would be the

same as in the relationship that now exists between Rapid Valley

and Rapid City, However, if a well were to bo put down, then the
question would arise - would the water users between the dam and

A

the well be satisfied?

It was stated that the creek had been dry between Hermosa

and the sink area during the past six weeks,

Mr, Wergin called attenticn to the importance of having the

issue clarified now becauss they want to avoid petential trouble

at a later date,

With respect to any concern about ostablishing a4 precedent
in granting the permit on Iron Craok, Mr, Grimes pointed out

tha! any consideration to be given by the Commission goes through

the same procedure as at tho ti- » the application is made four
water on any given stream or [rom any particular source. Ille

assured the group it is not the intent of the Commission to

over-appropriate the waters of the stream.
The question was raised as to whether or not there were any

political issues iavolved in the eranting of water rights? To

this the answer vas 'no' - not as far as anybody could determine.

The appilcant still has the right of appeal to the courts. As

a matter of fact, serving as an adwinistrative agoncy, the Com-

mission acts aux a buffer between apparont conflicting intevests

ond thae courts,
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If a federal case were involved, then the orly solution would
be through the courts, The United States does not maintain any
water administrative agency such as we maintain in South Dakota
ahd such as is maintained in the individual western states,

A navigable stream, as we know, is subject to Congressional
jurisdiction, but is assigned to the Corps of Engineers for the

handling of that jurisdiction,

‘Mr, Colgan, in summarizing, stated it appears that Dakota

West, Incorporated can divert or store only the snow melt or
bR

excess waters when flowing in che streams, to the Cheyenne River,

In any event, water is not to be stored at any time until after

it is #lowing at the mouth of Iron Creek, It was pointed out

that domestic use has priority, hence the water users have a

sreference which is ahead of any storege rights that may be grant-

ed, It might be pointed out that when the siow melts in the hills,

it is similar to the situation which prevails on the plains, that
thawing or melting will develop about the same time, and perhaps
take place a little faster on the plains than in the hiils,

Mr, Colgan mentioned the fact that they felt they had been
snubbed by the Forest Sorvice officials when a meeting had been
previously called for interested parties on Spring Croek and
State Forest Service officials did not show up. Mr, Grimes
indicated that by calling an official meeting, making it part
of official state business, the Forest Service officials would
pavn less uoccasion to ignore such a meeting when the group is
c#lled together to discuss problems of mutual interest, Mr.
Colgan went on to point out that recently, Forest Service

offictals had been more considerate and it now appeared that

(8)
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they woul<d co-operate as necessary,

Mr, Grimes stat . that in caso of disagreement concerning
the use of water, an agreemont among the users themselves is the
best arrangement that can be entered into., Likewise, agreements
reached through the Commission would be botter perhaps than the

court decisions,

A question - what is the irrigation season? It is consid-
oreh the season during which water can be applied bennficially.
It is usually considered to be :he growing season but this is
not technically correct, Tor purposes of irrigation cbntracts,
May 1st to Octébﬂr 1st has been defined as the irrightion season,

In further reference to the storage of water, Dakota West,
Incorporated proposes an installation that is conceived and de-
si1gned so as not to interfere with any existing water right on
Troﬁ and Battle Craeks, Mr, Rupgg asked - will a water right
obtained on ¢ scream representing less than eight percent of a
particular watershed actually hurﬁ water users in the lower
reaches of the strecam? The answer - it may or may not hurt
depending upon the faclilities constructed and the time storage
or use,

Mr, Grimes pointed out it is well for a grvoup like this to
got together in order that information may be exchanged and that
which is obtained from both sides may be counsidered, It is the
nurpose of Dakota West, Incorporated to divert water at a time
when others are not hurt,

Mr, Wergin agoin raised the question as to when water might

be stored? Mr, Grimes stated that there is no question in the

(9)
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minds of tho Water Resources Commission that unappropriated
waters exist, This water is spring runoff and other periods
whon flows are in excess of downstream needs, This water may

be stored far later use. To what degree will facilities meet
natural low {low conditions? This appeared to be a major quos-
tion - how big should the outlet be?

Attention was directed to the fact that the water which
gets into the Cheyenne River from Battle Creok is perhaps a
measure unapproprlated water which could be assignad to the
corporation,

With respect to procedures inveived, if someone or group
consider themselves harmed, they may go directly to the Com=-
missién, or to tho courts, or to the courts after the  Com-
mission had made its declision.

The installation of a recording gausze to record the reserv-
oir level seemed to be one way of making the determinaticn as to
when the corporation would be entitled to store water. An auto-
matic recorder would show the reservoir level, It would be nec-
essary to change tho paper once every eight days. It would
have the advantage of showing the history of the elevation at
all times,

It would bLe possible to put a recerding gauge downstream
below tho outlet works on the dam, so as to mecasure overflow
including that from the emergency spillway, if necessary, At
present, a gauging station is maintained at Batile Creek below
Hermosa, A person could put an accumuilalive reading gauge on

the tube which would measure the rate of flow and provide an

(10)
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accumulative record of the amount o1r water passed through, This
appeoars to bé unnecessary with a recording gauge on the reservoir,

With respﬁct to the evaporation less frcm the reservoir, it
was pointed out thal would be absorbed by Dbakota West, Incorpor-
ated, On a small pond =such as contemplated, the loss would ap-
proximate about 25 acre feet per year,

Lgair, in further reference to making an appeal, water users

would have rinal recourse of appeal to the courts,
Mr, Grimes asked if after two years it is observed that the
12" pipe is not doing the job, then what? It was suggested per-

haps a larger pipe could then be installed, 'The question would
arise as to proof that he 12" pipe was not doing the job., The
important thing is to replace the flows ﬁhat wﬁuld normally be
in the creek during periods when such Qéter is required and would
satisfy downstream for domestic use and prior water rights, Mr,
Grimes said he would re-examine the question in the light of the
information that had beon presented and discussed,

To assume
that the only source of water in Batlle Creck was in Iron Croeek
and wvas 50 cfs, the loss during four hours woul:d be much less
than with an 8 cfs discharge over a period of 25 hours, To
inerease the flow over @ longer period of time would also in-
crease the loss, 1If we were thinking in terms of ten drops of
wvater out of fifty, out of Iron Creek contributing te the loss,
it would be impossible to meoasure, ‘The first 3 cfs water Lo
hit the limestone area will provide the water loss regardless

of the source, Tt is entirely concedvable that water from

tributarjes, other than Iiron Creck, would be the first to hit

(11)
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the loss area, therefore, providing all of the louss involved,
Giving furthor consideration to this phase o! run-off, we know
tiat not all of it would reacih the loss area ot the same time,
Water on Ehu flatter upstream surface tributaries could be a
couple of days later, dopenaing upon the amount of rain, drop
in elevation, and other factors involved, It is possible to
get at the flow relationships to rainm in reaches of the river,
Sometime during the flood flow period, when the gales aroc open,
it will prove beneficianl, Flows in the streams spread out over
enough time so that above the loss arca it builds up rapidly

to a peak but levels off toward Hermosa. TIf we were to super-
impose operations of a rescrvoir, it would peak up a little
lower ard lengthen out the %1ow after the flood peak. For

[l
'

illustrative purposes, reforonce was made to a graph, Any

flows greater than 3 cfs would gel beyond the loss reaches of

the stream.

Tt was wulso pointed onut that perhaps it would be possible

to install an electronic device wiich would actuate a condi-

tioner to open the valve, This would be automatic, but it

would be axpensive, too,

Tt war suggested that it would be well to install a measur-

ing device in the loss arca, say just above the loss aroa,

Consideration was pgiven to ways and means by which the dam
would help, by storing up water and then releasing it in slugs
to carry over the limestono area in time of a low flow, This
would be very helpful,

It would invelve a problem for the operator in handling

the operation of a veservolr under those conditions. 1In any

(12)
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event, the operation of a reservoir has to conform to that which

is outlined in a permit, The guestion was asked if the ranche

ers were to bargain for the relecase of water at certain times,

could an equivalent amount be stored or replaced at othaer Linmes?

The answer - "yes, it Ls possible", It would be a matter of

trading among the water users, For example, if an emorgency

wore Lo arise, an agrecment between the water users and the

corporation would be all right as long as it did not vielate

provisions of the law, 7The Comnmission must make the determine-

ation as to whether or not other water users ate injured under
such an arrangement, If such arrampgement were made, a copy
should be sent to the Water Resources Commission so that it
could be put inte the water right records,

Mr, Grimes stated that in dry seascns the stream beds
get so dry, it takes a lot of water te soak up the bed,

Reference was made to the Carl Brown report prepared in
1944 concerning Battle Creak, 1t was madeo for Senator Francis
Case, in  that report it was pointed out that the loss in the
limestone arca ranged {rom 80% to 90%, wiiereas in the sandstonc
area tho loss would raunge from 10% to 15%, Mr, Grimes calloed
wttention to somn work that had been done on French Crook,
wvhiere a pipe had been installed to carry water throupgh a sink
‘hole area, Since that 12" pipe has been installed, capable
of carrying about 5cfs for 3,600 feot, there has been, apparent-
ly, better snpplj‘%f water in wells in the arca, whereas be-

fore the installation, wells going dry in the Freonch Croeck

area seemed to be a common occurance at certain times of the yoar,

(13)



In response to a questtion as to how a watershed plan would

work, it was pointed out that here, there is interest in low

flows which is just the opposite for purposes of a watershed,

Furthermore, the Soil Conservation Service Walershed Program,

under Public Law 566, is limited to an area not to excoed

250,000 acres, If it is larger than that for handling water,

it naturally goes to tho Corps of Engincers for one of their

projects,

It might bs concluded that this conflerence was useful even

though no definite decisions were reached at the timo, Mr,

Grimes again assured the group that he would make a study of

the situation,

RAYMOND F, LUND
District Specialist
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Mr, Raymond Lund I} :
Itate Vater Resovrces Commisalon TATE WATER RESOURCF COMAM.
Pierre, South Dalots PIERRE, SOUTH DAZOTA

Dear !lr. Lund:

In acecordance with your request at ovr meeting this morning
T gubhmlt heyrewith the data which was cited there relative bo
proportlional drainage arsas, chamnel losses in the "sinl

hole" zone below Hayward and our presently planned water use

rate,

The data cited was talten from "Field Examination Report,
Fattle Creel: Walershed. GCuster and Pennington Countias,
South Dakota, September, 1955"; a survey conducted by the
So0ll Conservation Service and the U, S. Forest Service in the
interest of promoting a watershed development project for
Battle Creelk,

P ge i "Peak flows of 1520 ¢fS..........00v6 baen recorded
at Hermosa from the 172 square milos of .rninape area."

Page 9: "The dr.inage area of Battle uraeek below ths confluence
of Iren Creck is abont 60 aquare miles." (Underliring is wmine.)

Thke above datwa seersd to indicate that the drainagz uree above
the confluvenca »of | pron Crecl: weuld be 170-60, or 112 square miles,
Tt wae thils ve' & which T used in satimating that .ho drainage
area (12.” s( «rs *i1les) above ovr propesed dam site constituted
only abouv: 11.2% ¢ the Battle Creel: watorshed nbove the con-
luence o’ Ivon C1ek, This interpratation of the above data

I now helieve to ! in arror bLeceuse 1% assimns too amall a
value to the downs reem portion (pesgibly the uwroa meant was
Battle Crael only, without Grace Goclidpge Creel: and other tribu-
tarfez] and too lares a valus to the upstream portion. The

ld2n of estimating the approrimate porcentage of tho upper
‘drainage reaches contributing to the proposed reservolir dig

not oceur to me unt'l shortly befors ovr meeting this morning
aad T "ealled the 5. ots as I seaw them" in the light of the

above deta, without too mueh tims for n re-check of drainape
avess involvsd,
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A more accurate picture, T bellsve, !s given in Carl Brown'a
"Report of an Investigation of Water Losses In Streams Floving
East out of the Black Hilla", mede in 19}, at the roquast of
Senator Case. On page 16 he writes: "Battle Creek crosses
the outcrop of the Englewood limestone about 1700 below Hay-
ward, an old mining camp at the National Forest bowndary.
Above this point the urainage area is approxtmately 68 square
miles,” This checlks much betier with our findings, as deter-
mined from USG3S quadranglea. Iron Creek joins Babtle Creek
about 1/} mile above Layward.

Using this value we conclucde that the drainage area tributsary
to the proposed reservoir would constitute about 18.68% of

the total drainage area abovus Hayward and wovld probaebly con-
tribute 18,687 of the flow in Battle Creek at Hayward, assuming
no diversion or impedence of the natural runoff. If this
raascening 1s allowable 1t follows that 18,68% of ths loss in
the "sinlk hole" sectlion downsvream from Hayvard probably comes
from the precposed roservoir drainage area.

Both the above quoted reports indicate that the average annuanl
logwy in this zone is dotarmined to be on the order of 2.7 to 3.0
cfg, or 1,75 to 1.94 MGD. Of this "lost water" 18,687, or 0.33
to 0.26 MGD, may reasonsbly be asaumed to have originated in

the drainage arsa tributary to the reservoir., The maximum

summer uce rate for the resort Zn its revised ultimnte stage, wlth
U acro-Inches per week allowed for sprinkling of gréens and iawvns
would averages adout 96,200 GPD; say, 0.1 MGD. This 3s less than
1/3 of the present satimated "sinl: hole" loss of vatsr reasonably
aggvmed to originate in the reservoir dralnage arsa. In view

of the forsgoing, 1t 1s difficult to see how diversion of this
muck water at the l-acation propessd will infrings in the alight-
st upon tha rights of snvone downstream Crom Hayward, regard-
leas of thelr priority in terms of elthaer chronological filing

or naturs of uss,

My, Colzen placed conaidsreble emphasis on impednnce of shtorm
water runoff by the proposed raservoir, when it is nartly fillad,
and citad ths exampla of Sheriden Dam on Spring Creek Lo 1llus-
trata how this cen work a hardship on holders of water yights
dovmgtream, Although net too familiar with the Spring Creel:
wabershed, it seems that the two cases are too far aparb in
acope to bs comparable. Tt may wsll be that Sheridan Dam, with
i1ts great area and massive storags basin doninating a large
pertion of the Spring Craek watsrahed, doos creabe a hardship

on water ripght holders Jownstream by reason of Tlash flood
lmpadanes., It 13 difflcult to see how this proposad reservoir
with 115.2 aczpre feat of steraps and 10.2 acres of arsa, suppliaed
by only ?,38% of Pattls Creok'a 172 gquare milas of drainapge
area upstiecam from Hermosa, can be considered a significant factor
in runoff impedance; aespscially in viow of the plann2d program
of storm water releases on the order of 8 to 1y erfs {depending
on avallable head) to restore the regervoir toe prs-3torm lavel.
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We fael that much was accompliched in the way of clearing up
misundorstandings av the mesting, For mysell, I was glad to
have the term "waters of Battle Creek' expllcilly delined as

the waters presanl in the channal above ground or in the
alluvial deposits wunderlaying or contiguous to thse maln channel,
including its tributaries. Thia gsrves to clarify the nature

of waters subjoet to appropriation and whether thers is, in
fact, waters available for appropriation, regardliss of location
within the watershed.

"his project was conceived and deslignad to be operated in a
mammar to fully protect the rights of thosa downatream and,
recognizing the particular characteriatics of the watevahed,

wa balieve it will se function. To have approached the prohlem
in any other manner would have been a violation of moral and
profeasional ethices.

Very truly yours,

STAVEH ENGINEERING CGHMPANY

~ ~ s y )
/’ LT A
;N A

V. L. Rugg, P. &,

VIR : 1mu

¢GC: Iir. Wergin
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yWRTICLES OF INCORPORATION

O

e e mccmmamm e e QAKOTA VEST . QCRPTRATION. . . e SR -

Know All Men By Thece Presents:

That we, the undersigned .__3lax: D, Luak, Jesrietie 2. Luex.ond FRloyd. !

for ourselves, our associates and successors, have assoclated ourselves together for the purposs o
forming a corporation. under and by viriue of the statutes and laws of the State of South Dzakotn,
and we do hereby certlfy and declare as follows, v}z:
FIRST ’
The name of this corporation shall be..._ DALOTA. WEST _CLAFLRATION
SECOND

’I‘he purpose for which lhis organization is formed ¢

e or ~organbation is ¢ 2irietiy, or through Cuherw
SoSLrneett N 9 .z @ .8, oy mtgepe
WirC nZyllioe Lo L ;r:ate #nd Lropurty, olinen preted or 1n1”p““ved snd
ThY Lnierssty llhereln; Uz own,hold, caniral, astnialn, n-nage, and LC\EIJP
Lo s me; U3 erect, colatruot, Talntoln, orrove, reotqlld, an: = ree,  alter,d
Anleie, crerate ond arntreal 211 L tnde T lliin s, curaes, nayuls, arept-
T2lUB, enulea, 917l008, wale.lluses, mills, slops, fnatorles, m;;;;nery; .d
Plecta, oo ali ctructives o0 @ioouione e any doceriziizi on cny lands
swned, meld, opr leased %ty L. cor.ovatlon, orounun an 2in:ir lands: to .erne
Sy oeub.st tillees, silores, prortiente, wi. cinhor epace Ln oguch ouiidinL on
aalldirn. <8, nite sell, le.ce, sulles, WOTLEe, exclang e, rectin, traneler)
Lonvey, pled.e, o 2ilierwise -llennte o dlpnose ¢l ony or it reel ertnte
TG EBrILRe VY, rnd osng Litercet tieootn, Diractly, oo Loty L ovnersnit oo
SVZCA LoDy cirulraiicon, to purencce s lnerwiae luﬁUlPé, nzlad, n\:u fpote:
e, sell, oxchen e, uoitpoeze, sled-e, Lyoownesote, denl in, +ad dlspouse Lt
conwodltlies, builaine matardale, ang ctiier veracnal snd rendl nroperty of
vVeny £nd, cnd osony fnlerest tLereln.  Too ... ooy S ovalse nocneys Ter eny of
LT THOPOees U L2 corpar tlon end, Yro- tinme o “ime, wvithout liatt ne to,
Tmort, tsodvew, -oRe, accent, endzrse, <Xesite, iasue, sni erant crom FE2TY
r.2lea, drefils, clllis o OXCLI TR, warvants, n-ftene R TO ;rantjrnas o
-1§~r necstlably o ononcnelcil Lle Ln L NN e:i,r;¢€e G ihvevladrnecs
tid pﬁyeemeqts; Loonecure Ty neymenl ‘hereal -vd af ‘he Yatepagt tnerenn |
STOTas perforannre thrresr bty sanloege oot s T ., 'u.a;u.\e a3

g8l rvent s L Ly, s s Lle Ly any gsrt siotne paaets of the 2ernsr- i
pllcn, vmetner U tne Ulve owaned o thereafiew aceulred; - nd to pell, pledye
or nlherise ¢ 1! ' =
atlcer

gruse of nuch securic les cr oiher cobllyqtlizng of the TIrLCi~
Ltnorate purnoegs. To o rurchnee cr ot Lapwle siulre, unden. !
ha

teee, carry on, irprove or develop, wll Cr ooy o <ac businaes, ;-od will, i
rijnus, asyeza, nni 11nb11litdes oI any vers an, flrm, asedciution, o yor— i
poratlicn Carrving on any 4ind o bueiness of e 8inllar nature to that whichi
thle ccionorntilcon s nu»ﬂ:rL“eu YO Ceo Py CR, PUrsuant to t.e provisicns of
thie ;er'ix.uaue- and o nola, utilize «na 1n sny banner dlspese of  the
righte ' nd p”.u"r’b 50 uuqulved 7o mrnalieture, mine, quirry or ctherwige
proluce minsrele, ores or other nineral eu ;twncee from tne real ostats
“olu‘n.s 98 va.d cIrparatien, 17 eveocice oll or gny of ins corporate power
ir. nuy whiate, Lercltory, ncesespl.n ap dependency 9 tne United 8tates, and|
aoany :'xel.“; Countpy. 7o 3v verylodng necescary yproper, sdvisable, or con.-
verlent fer the vccomplleinnent of sny of ihe pUP‘OBGB or atirinment of any -aqf
the sbjle  a,cor tha furtherance of eny of the .powers n2rein evt forth, eithe
aione or aseotlatel with othura, provided tne same be not lnconnlutent With
Vae lawe of the 3inte o7 Soutlh Dqﬂota.
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(PSS

THIRD
The plax where the principsl busineas of this Coi'voration sha!l be transacted ia
--.-Huraon.

....................................... in the County of ., __MHemdla. . ____.._,
State of Soutk Dakotn, but » businegs office may be localea at

Hapld _City, Cauth._ Nokoti@ .. where meatings of the directora ana stock- ;
holders may be held for the transaction of business. : R l
., FOURT:I -
The term for which this Corporstion shull exist shall be..ReInAtUAL __.__ ___yeurn. K
FIFTH -

The number of directors of this Corporation shall be ._ '._“HREE (3) ‘

- e e |

and the names and rezldences of such who cre to rerve until the t!t:c(km of their sUCOoEBECTE Art B8
follows:

NAMES nasmmm:m |
_______ Paterf Do luse o _Humen, SouthiDekelao..._.....
_______ Jearmelie o LusX_ . _.___________._._Huron, South Dakota ____________

|

_______ Floyd fa W oo _Huron.. Sowtbh DoktA. . =i

________________________________________________________________________________________________ '

nnnnnn !

________________________________________________________________________________________ !
SIXTH

ThLe smount of Capital Stock of this Corporation shall be and is. ..

ettty

QRE EUNDRND SINTY ZM7 THIU3ARD. (2182,000,20)ersnesvasndruvevanneng [ ARg

Divided into _.3lxieen. Hunired Zwenty (162C) . . __._ .. ________ . . shares
of the par value of _. .. VL HUIDHKED. (210U.00) .

cemema. DOLLARS
cuch, fully patd and nonessessable.

SEVENTH
The resident agent of this Corporation upon whom service of process may be made, rhall be

_— e m ——— et e eemem e Of

______ wimemieeet ae—sy South Dakota, and
service upon him shall be tuken and held as due and pcr‘,onal service upon this Corporation.

NOTE: (The alvive aruwele applies only to Corperationa of thig State nnt dolng or carrying on businces
within this State.)

NoO stockholder shad '» bbb

Coeoahie deots ol the Corporation o any amount greater than his
unpale anbscripgion.

IN TESTIMONY WHEREOF, We have hereunto st our hais
day of ._._._. Dacembor _____. ., 198X _.

A L.
w7 .
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STATE OF SOUTH DAXOTA
28.
(ounty of ____HBaadla

e —— i e . ———

BE IT REMEMBERED, That on thiz.._  13W . _.

- e v A

: A. D, 1381 ., before the undersigred personally appeared the above naroesd
.-Rabert.D..Lusk, Jesnnente €. Lusk_pnd Floyd ke willard

B Ly A pT——

T e e e e e e e A o - - - —_—
-~ - R e e e e b e S e e w8 e mn e e R s A o Tt s w5 8

well and persanslly known to mie to be the same persens described in and who executed the fore-
poing Inatrument and reverzily acknowledyed tnh me that they exectited the same,

IN WITNESS WHEREOE, 1 have heceunto set my hand and affizsd my ofticinl sreal
at sa2id County the day and vear last ubove written.

Notarizl Seal. ; 7 _-.ﬂ--,:ﬁa ........... Nt 2 '.l_"“_‘f?_g:: ________
2 Notary Public.

STATE OF S0UTH DAKOTA
83
County !

- - - =

well and personally known 1o me to be the same parson deeeribad in and who aversuter the fore

golng wetrinen: abd severally ackbtous.edged o Gne Loa e excediead the salile,

IN WITNESS WHEREOF, 1 have hereunto set my hand and affixed my official eeal
&t s3id County the day and year last above written,

Notarial Seal.

Notary Public.
STATE OF SOUTH DAKOTA

County of ._.Zvadle

...... Ratent Do lueX o oo and - FROYQ Re ALXaxstoooooooo .
BEING DULY SWORN, each for himself deposes and says: That he is one of the persons describad in
and who siymed the foregoing Articles of Incorporation as an incorporator thereirn; that he has read
said Articlas and knows the contents thereof; that the incorporators intend in good falth to form a
corporation for the purpose of the promotion of a lawful husiness as get forth In sald articlca and not

for the purpose of epabhuyg any corporation or corporations to avoud the provisions of Chapter 13.18
South Dakota Code of 1239, relating o unlawful

thercto. g

% N e

[

uusts and combiyati
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: Ny i~
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and lsww amendetory

™
Sulscribed and swora to before matthls, ... __ e ————— e o e

g ¥ ¢ .-i3thday of .. Dicembar.._., A. D, 19.51,.
,’ '

e B Ddont o )

Notary Putfiic.

Notarie]l Seal
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Water Rights Division - DWNR File No.
Conversation or File Documentation

NAME OF PERSON OR FILE: e.e. Jo¥SexcSl (& Fomae far

ADDRESS : Coyir ) ' COUNTY

DATE:_ yp =~ 27 -9 5 TELEPHONE_ b 73— 2. 2 & [
ke [Jafoalas [Uegd” C‘«f—%

COMMENTS

. %,.u?’" MZ/J /f-e—M uw;.f c,ou—)é’/,{— oL v i
ﬂwmj ,g:,,%/ a:,{fL M\ Ao Z_mLaM&‘i wxé’ﬁ_

6 ¥ O?‘, o .l—'/ﬁ—d“k C#oé-% — M{é—_,
;&Ml«e—/u-! ~£¢*¢2‘Zl/ 71?/ e 117 é,’/’. }J@PW

77 agot*-ef—ax.o"f—u /v(h’-’—“f fttZ «f@""‘%ﬂ-//uw
ate .th Vil] o Forzy? Yoo Aoty

_7:-5‘— e ) q,e—f/ géﬁ& 1botgo odyéz/
f aéabqu:; %&/mxﬁ( . AZ/ /&fép{
&{A %@ ,d/cfun—uw A Mx // M‘ﬁf
v v / CMLZ{//" 4 l—ada/’ A M/éwzf
'41714“‘L4;é7 /4L¢ﬁﬁ2 444.) 7‘24%#*:£LOL- %% uﬁlté]§224/ uﬁﬂth(é/ prc¢~ﬂn4gﬁ§a

e ./bﬂ-—"tt\‘_
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| 10-28-83 $¢3-0 duen GWJM&M_@M,
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Flle in Permit or other fil- as necessary. Use to document conversations and
what the other party was told; why action or decl fon was mi/g
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Water Rights Divisjon
605 773-3352

Hovember 14, 1983 : 563-2

Lee Leffert

U.S. Forest Service
PO Box 742

Custer SD 57730
Dear Mr. Leffert:

Enclcsed herewlth )+ relssued Water License No. 563-2. This Is the final
water right document complecéng your process of obtairing a water rights,

As long as you use the water teneflicially, as stated In the Yater License,
the State Water Laws provide that you have a continuing right to use the
water,

Very truly yours,

JOHN HATBB, Chief Engineer
Water Rights Division

JH:ks

enclosure



State of South Dekota
REISSUED Water Liceanse No. __563-2

T Dakota West Corporatlon
of Huron, South Dakota _
made Application No, _563-2 , December 1, 1959 tor o o ster penmit 1o appropriae

0.66 _ i feet per sccond of water om __ 2 115.2 acre frot storage dam to be constructed on
lron Creek, Custer County, Sowt!: Dakota for recreation, Irrigation and commarcial

Penmit No. __563-2 i a priotity date of __. Decembar 1, 1959

purpases,

was approved ._FMLLLM*;HM issued o applicant(s) for diversion of water withconstraction of the descyined

.
water supply system 1o be completed on or before __January 28, 1965 and for theapplization to beneficial use of said

water on o1 beloe _January 26, 1966,

Remarks: N . '
A. Thls watzr license repleces the license Issued July 8, 1970 by J.W, Grimes, License No.
563-2 Is relssued to clarify the entltled storage of the Reservolr. :

B. Relssued Water L!céﬁse Ho. 563-2 Is based an "Report of Examination of Horks'! dated
Hay 4, 1970 be Donald briscoll. '

C. The appropriation of water under this license allows storage of 115.2 acre feet of
water ond authorizes the annual storage of the quantity of water needed to fil} the
raservoir to spllilway slevation subject to downstream domestic uses and prior water
rights. Upon rcachlng spiilvay elevation In any year, the approprfation has been
satisfled and any Inflows must ke released as neededbby downstream uses, e

D. Praviously nar:d Blltmore Lake, the Reservolr Is now referred to as Lakota Reservoir.

E. May 18, 1970, the permlt was transferred to the Unlted States of America for administratlion
" by the Forest Service. ; S . s ‘

i -
‘. L. - .

and

() Tvis certified that the application hascomplied with the provisions of South Dakota State aw relading o completion of

. ' isentitled (S I0ES, UP o 115.2 acre faot anpually (see remarks)
the constiuction of the water supply .»y.su'maumllsmluh'(ltnﬁgm P (‘ubau'ﬂ'cl|wl¥wrmuln(w;m*r

tor beneficial wse. The location of the diversion poin(s) is 1177 _feet Sh3°05'€ from the NW corner of

Sectlon 27, T3S, REE_ Ba

DWNR 827 Ky




and

(3 The applicaat has complicd with the provisiors of South Dakota State Law relating to the application of water 1o

beneficial use 1o the following extent, _Water Is used for public recreation purposes

1 R i T TR : i
) 'l’ll'lSllill.;lAl-(;§'“"'5'30-l ' the U,S. Forest Service, PO Box 742 - P
of Custer, South Dakota o T ‘

B o TR A

P SO & B R A A s

ol

. the holdei(s) and/or owner(s) of Water Permit No._ 563-2 is issued o license to appropriaw wier, the right to use

acre feat of water stored in Lakota Raservoly and the replacement thereof from
—!—'Mw————ﬂ*‘*mﬂwmMm—tmn—!:rﬂnon-an_annual_one-trlmghaul.s_ with i priority date

of Dacember 1, 1959

from the bacation speadied in (21 of this Heense, [he water 1o be

used
mmsirtritetattoaidenpettiidospreeibiod-dath-eolthieeenwe {01 the puipose of recrsation
reissuad and Is - 563-2
This license is subject to any limitations or qualificadons lsed in Water PamicNo and subject
to South Dakota State Law. ' o
IR .
AT '

Chicd Eogmerr. Wator Rights Division
Department of Water and Nasura! Resonnens

Novembar Vhi, 1983
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