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| Nt ol Sl . HAMKON SCHOOL NMSYRICT #27-] 459-2680 |
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B carponaticr <l ddaie and place of nearpontion — —_—
MARR N TEY FTFTY I R omprebmg work (contract, crupliyesent of at'iers, ar by deet I.mm)_._....__c_nggract ——
A Nanwe ol ,‘i\-'biu.t b em , —_— . —_ —
L Nmannt o water clined {ouhi feet per second) app:*nximatew 2 cubic .fgﬁt per_second —
s ,m“,,”“,“,ﬂuph__- __deep w211 into Madison Formation -
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. o . . .
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11 Chaice ot e sopaper for Notice of itent o Apprapnate Wate rpulhuhnn_p oneer ijeview. Philip, SD

12 Feimoal Features of the Propo-ed Water Supply System.

v Waorks propesed todivent ssator from it= nolural sonrer

Deep well

B Warks projmsed i ot water to place ol e,

Pipeline from well to school

oWk propasad o vcapply swater o Leae et ae

Deep well and pipeline

Fstimated Tatal Cost & 190,000

diversion from a well or dugout or if storage of water. is proposed. Atachan

Atac et Attach Vo 20 if

ap.
(S tions ¢ DOCETRIng preparation.)
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WATER RIGHT APPL CATION APPROV AL,

. . . ‘7 -
The Vater Rights Commisntion hereny sppeoves Water Rt Apphication No, _Lé.w’. A3._ é.._._“.

Haakon_Senoor. Dist. 27-1__ _Pwivip ,

(Applicann) (Po-t Office Nldees -
__S.Q_L‘_'EH-_D_‘QKO @ 57 56’ ?._“ ith e follas i Cmodshications.
(S0

The well approved under this Permit shall be valved end the flove reguced tn
the minmum amount required for the vses served.  The wel!l shall ales te
equipped with o pressure recorder, and a record hepc of any pressure fluce
tuations. Such records shall be available to the Commission upon request.

“If this well is abandonued or the Parmic cancelled, the well must be pluggedn
in accordanc? with specifications of taue Water Rights Commission,

When definite plans are completed for sacongary uses of this water, specifin
agplications must be submitted to the Water Rights Commission for permits (o
Cover such uses. :

: . sy Jovdc, 1Gge
Secondary uses for total utilization of this water must be made within a
five year perind of construction c¢f the well, [NFPPCCED e gl

....ARR[L.._Z..‘&M —_ N _."3

! .
SHte of setan o applicant for caerection, amendm nts or chages remsired e

Phate ol fiva pe ctpt ol app ticetion —

—_—
Date o veceipoof correried apphication - . ‘ ' ) .
Appe ver _.._S}JM_.Zéq_._— Y 18_, K"(:unfwx tn Pook 22 tage . 45—

. / .-
WATER RESET PLRMEY I\'U.-l..-’.::“..-?.-a_ 2

i

22

The Water Rights Comminsion jerely gaants and issues this Water Righi Permit ivo .l 2 —anthorizing the const=utiog of

]

the water use systene ang the patting of water to beneficial use as stated in the Appircation and ax odiied in the Watee Hoabt
Applicetion apmoval, subeet, howeser, to the following limitations snd conditions, ’ L

ApRilL, A N -1 '
Dby rquivalent of ab least one-hPd of the work shave speeified is to be comp'eted u;l o ln'fmv:l&}ﬂlﬂﬂ{-_ 2o 0 84
4 The whole of :;;(I '.\(_ﬂ i~ to be compleied on or before ,..—.__\_,_UL}Z._;‘..\‘_—&.&. 1Y J?_;"."'_ -

1. l'l,:- |mm of tme from proof m\!n-m-fi.-.'i;;l uae (’n m'a;‘{r apy.ropriated i;l vccm«.;amc;- herewith is _.J_Lé!...\.i;?‘ég__ |«n.49_‘.?__
5 The water appropriates <hali ne used for the pt.trpn.w of JIEQIHEJQ MAL, _ }'!_EAT FoR Sc“w‘-m_..

E T dbate from which applicant may elaim tight is

) Yo .
O Phe prior right of all persons who. by compliance with the laws of the State of Ycuth Dakota, busve sequiced aright to the e o
waler mitst not he inlmu.ml) affeetion Iy thia appropriation. , ¥

\

v The amonnt of the appropration herein granted shall not exceed 2,60 — cthic fee pu secands neither <hatl it
exceed the capacity of the above deseribed vater sipply vysterm, nore shall it er ceed the amount of water nceded for dsst b il i e
iﬁi"“"‘.' il i i L.""““‘ emfiti 44 ".' [PORTTPIE R O m bt H il ub benve| o Lo 1 T I e 5 i e . gt i 98 s
Liborctves bt rranyy vrpre e } 00 Maréadprr s e passasttivierds Aot ot ol i 4 ¢ ok VI TP e v e fobimte b vk s Dric by watl oot '
USED FoR GeOTHERMAL. HEATING J 207 08 X

achially and |wnvﬁri.x|ly q:rlm.l..&_.mwﬁgaﬁml on or hefore — ULY__._, A - 19 7 o sail water
fnlluwinl' deseribied annnal period: Sepr [SY — AMA Y I ™

to he ved aurag the

31 27 ‘.h_v of J vLy - l'ﬁ_lﬁ

Withess iy hand s =

CHA Pngineer, Executive Ufficer : 0

— 1Y 2y

Certificate of Consten o e |

Water Vicense Draued 1 o

-t *

WATER. RIZHYS COMMISSION /



Form 2A - Weils, Dugouts or ‘Water Storage Dems  (Supplement 19 form 2)
i

12 Principar Features of the Peoposed Water Supply System {continued.)
b Viel! Information or Lstimates
[ " 10
(1) Ordt Hote, Dameter tst. 9 3/4" & 64

v +
 pegn ESt._3750'+, 250°

1]
(2) Casing, Tvpe Steel __ Drsmeter 8
) g (wacd.concrete, steel etc)

(1) Pertorated Screen, Plan to use open hole in Pahasapa (Madison) Limestone

Thickness

Type , Diameter , Length

(4) Gravel Pack. Thicknnss

-, Length of gravel pack -

£ Dugout Intormation o Estimates.

{1) Surface diraensiong _. , Depth

£, Fill out for Either a Wel o a Dngout,
(V) Water Bearing Materia's. (Please attach a copy to test well fog it available.)

Char. ster of Water bearing materials —_apticipate. that water will be.obtained from_
the Pahasapa (Madison) Limestone _

-

- . - +
i - Geopth to top of waier b2aring material _Est. 3750 — —

W S » o +

),3) 3 Depth to bottorr of water hearing material Esx, 4000 —_—

? . . H I+ i

; Thirkness of water bearing material Est. 2.5_9 .

:E Depth to water lground surface to water fevel) t320 feet - EXiSt‘:ng well at Philip has heau

\ : pressure of 140 PSI

% (2) Distance 15 nearest existira hausehold or livestock watering wells,

‘, On same vwner's proparty None rds. Cn property owned by others —__Hone rds.

I G. Water Sxdrage Dams.

!

' I¥ the proposed water use system coatains one or more water storage lams, please show in the tpace
below, the height, maximum vater depth, suriace area and storage capacity of each storage damn. The
location ot each water storage dam should he shown on the water right map.

OTHER . ,
| ‘ SRR . . VAR i, : “ .
. It is anticipated that the §" casing will be set and grouted from the
‘ grognq surface to slightly into the Pahasapa (Madison) Limestone. It is
} ant!c1pated that - nen hole completion of the well will be used, but during
' design, the nged t v well screen will be evaluated, and, if necescary, a
i well screen will be included in the final plens and specifications.
~
( ) -7 7 7/
QT IO (] Q'ML;__Q/Z__‘J—"
Signature of Applicant
) b L)l T
/VLz:zi' ‘Er— .{Zv/\ /—(""-z //6/ ¢- 7 )
. [}
CLZ’/. Z: (/ 9
APy,
4
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Porm £ - Notice of Intent to Appropriate Water He. 16337
GROUND VWATER

Publish first publicarion, o or before _ May 12, 1978

HOTICE OF HEARING ON
APPLICATION TO APPROFRIATE WATER

Pierre, fouth Dakota 57401

Hay 3, 1978

Hotize is hereby given that the Haakon School District # 27-1 whose post office

address is Philip » South Daketa, Yas made an applicavion in accor-
dance with the provisions of SOCL 46-1-1 thru £6-1-8; 456-2-9 thry H6-2-11, 46-7-13; 45-5-1
thru 46-5-8, 46-5-10 thru 46-5-22, HE-5-U1, 46~5-3, L6-6-5, 46-6-56.1, 4€-6-10, 45-6-14 and
Cormission kules ARSD 52:01:01:01 tlru 52:01:01:13, for u permit *o appropriate for benef-
Jcial use 9 g cubic feet of water per second o. time From grounduwater (ore vell)

through tikz_gggp well into Madlson fdfm- » the point of divevsion of which !; +o be locatad
stlon '
in the __NEY NEL SE}

o L. ~'l‘.‘
of Section 4 , Twp. 1N Range 20F . %aid water to be used for the surpose of

Providing dxnd §24d ade st SE3 T 056 66m Thomd e de 4id pgm dusuvdiededands

geothermal heat for schaol

This Application lo. -_1£33=2 _ will be cons’dered by the Water Rights Commission at

N v . ' _ . .
Plerre_SG . _ . _ upen the SHh d?; of Ma!! 1978 —
at .. The Commissicn is authorized to make a determination on this application at

the hiaring. ALl interested persons may appear aod be heard.  Any person who may be af-
feeted by a Comrission decision who desires to present evidence or cross-examine witnesses
ascording to SDCL 1-76 may notify the Commission in writing prior to the hearing or orally
at the hearing

NHOTE: The final proof of pubiicetion wATER P1GETS COMMISSION
must be received befere the hearing
date for the Commission to take action.

Betty Vlestiund L.
Water Rights Speciaiist |

cc:  Haakon Schon) Dlstrlet # 27=1
Phillp sv 57567

e XN
[ S 2]



f":l;nrm 8 - Prool of Pubilicavan - Notice of
Internt to Appropiiate Water

No

16332

PROGF OF PUBLICAT.ON

STATE OF SOUTH DAKDTA. )

) ss.
County . _dianken )
! Log Navelletre herety

certify that the annexed printed copy of Notice of Intent ta Approariate

Water was taken trom the _£ioncer-tevieoy

A newspaper which during che whols tine 0! puhlication of said notice
herein after stated, has been and is printed and publiched in the——.
City

ol Philip

. REFS
County of _____H#2akon

that the sai notice was published in said newspaper on the following
two datns:

Mav 11, 1y7¢

May 18, 1978

N " =y -::-7;-‘“_.-'
i <.y, 'yé ,
-—-—/:'/'7'»-;" ey Sl )

{Signature)

Puhlishey
Tit'e!

vay 2%, 1978

{Date Sygrad)

and Stute of South Dekota; -

[N DRI SV 16332 .
NOTICE OF HEARING ON )
APPLICATION TO »-%0 3y
APPROPRIATE WATFR
Pierre, South Iiakota 57501
: Co «v May 3, 1978
Notice is hereby given that the
Haakon School Dictrict « #27-1

whose post - office  address «is " ;
. Philip, Souih Dakota, has made
*axapplication in accordance with
. th. provisions af SDCL 46-1
“thry 46-1-8; 46-2:9 thru 46-2-11, .

46-2-13; 4€-5-1 thru 46-5-8, 46-5-10

thru 46.5-22, 16-5.41, 4643-3, 46-6.
5, 46-6 9.1, 46-6-10, 46-6-14 and °
Commission Rules ARSD 52:01:
01:01 thru 52:01:01:13,:for a -

. permit to 2ppronriate lor bene. -
- ficial use 2.00 cubic feet of wates

per second «f *ime. from ground-
water (one woll) through a deep |
well into Madi:on Forration, the

Boint of diversion of vhich is to

.be located in th» NISY4 NEY \
SE% of Section 14, Twp. IN

t

. Range 20E. Said water 10 bu

used for the Eurpose of providing

seothermal heat for cchool. <+
* This application No, 1633-2 will

ba considered by tiwe Water
Rights Commission st Pierre,

S.D, upon the 25tk day cf May, *|
1978 at 20:00 A.M. Che coramis- >
sion is authorized to make a

actermination on this application
at the hearing. All interested

ﬁersnns may eppear.and be -
eard. Any person who may be -
affected by a Commission deci-
sion who desires to present
cvidence or cross-examine wit- -
nesses accordirg to SDCL !-26

may notify the Commission in

vriting priov to the hearing or -

o-ally at the hearing, wrrar. <on W

i

.. *WATERRIGHTS '~

P
L

S COMMISSIO
* % Peity Westlund
Water Rights Specialist

{Publish “May 11, & 18, 1978)5/1 |
° o . ‘r .

. —

Leemm e
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Department of Natural Resource Developaent

WATER RIGHTS COMMISSION
Joe ross Building, Pierre, South Dakota 57501
Phono 605/224-3151

July 19, 1978

TO: Persons concerned with Water Pight Application Ho. 1633-2, Haakon
County School District tr, 27-1

FROM: Joha Hatch, Chief Engineer, Water Rights Comnission

SUBJECT: HNotice oi Reronsiderétion rlearing on Application No. 1633-2

The Water Rights Commission wil 'reconsider Water Right Application No. 1633-7

at 4:00 p.m., July 25, 1978 at the Roosevelt Room, Ramada Inn, Junction of
Highway 38E and 1-29, Sioux Falle SD.

This reconsideraticun hearing will!bc conducted in accordance with the provisinns
of SOCL 46~1-1 thru 46-1-8; 46-2-9 thru h6-2-11, 46-2-13; h6-5-1 thru 46=-5-8,
46-5-10 thru 46-5-22, ho-5-41, 46-6-3, h6-6-~5, L6-6-6.1, h6-6-10, L5-6-1k anc
Commnission Rules ARSD 52:01:01:01 thru 52:01:01:13,

Aiplication No, 1633-2 was deferred by the Water Rights Commission on Hay 2§,
1978, pending Staff investigation.

)

After reconsideration of Application No. 1633~2 the Commission can approve,
dafer, or deny all or part of the Application.

Very truly yourr,

e RN

WOHN HATCY, Chief Faoineer
- ‘ Mater Rigints Commission

NOTICE SENT TO:

Charles A, Maxen, S'nt, ,
Haakon Co. School Diutrict #27-1
Ohillip ) 57567

R. 0. Berg
116 ¢t, Joe Street
Rapid City SO 577¢CI



July 24, 1974

TO: WATER RIGHTS COMMISSION 5;
FROM: BAD RIVER RURAIL WATER SVYSTEM

SUBJECT: WATER RIGHT APPLICATION NO. 1633-2 'y

t
This letter is to inform the Sowth Dakota Water Rights .1

Commission of our intent to utilize water from the Haakon County : .

School Disgtrict well, if permit No. 1633-2 is;g:unted. ’\
4 . . i E . {

Our groun has 1eld two organizational ineetings and has selected

a Steering Committee. We have met with the School Board ard have

received assurance that witer would be made available to our System

if the geothermal project duvelops. ’

Initial contact with the Environmental Protection Agency and
the Public Health Service indicated that minimal treatment (clori-
nation) would make the water potabhle.

We are currently in the process of —onducting a datailed water
needs survey to determine the extent of interest. Contact will be
made in the near future with engineering firms to conduct a
preliminary engineering and feasibility study.

The Steeriﬁg Committec on behalf of the Bad River Rural Water
System wholeheartedly encourages your support and approval of Water
Right Application No. 1633-2 to imprcve the standard of living for

many Haakon County residents.
. 7

e
| N sl 2y
*'} T / s

. . oL v
. L.ty ~N :’A" 2 7]{‘.'{ A

Doug Hauk, Vice~Chairman Mel Smith, Chajrman

/
2
2 /) bc -x/rs (:v/'f;/‘/

eith Kyichenbecker, Sec.-Treas.
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July 20, 1978

10: SOUTH CAXOTA STATE WATEP RIGHTS COMMISSION

FROM: OLD TRAIL RURAL WATER USERS ASSH.
FHILIP, SD

Gentlemer:

I am wirting this letter on behaif of the "0ld Trail Riral Watar Users
Association." We came into existence approxinately two and o:e half
years ago when most of the stock dams und domestic wells in our area
were sadly depleted. Most of us were an the verge of desperation;
indeed, some were hauling all the water €or their homes and livestock.
Of course, since that time things have changeda, and although the need
for a better more dependable water supply is not so immediate the

long term outlook is bleak. Most of the o'der, larger stock dams

that could be relied upon through a year or twc of subnormal rainfall
are silting in, their capacity greatly diminished.  Surfice wells

in this area are marainal at best. Thus, we have kept the associa-
tion alive in the hopes that before the next drought some sort of
supply and delivery system could be developed. To date, most of the
options have heun far too costly.

Recently we hecame aware of the geothermal heating experiment pro-
rosed nt the school system in Philip. According to Superintendent
Charles Maxon, there would be some volume of water available to

rural or other users after the heat has heen extracted. Although

the location of the water would not be optimum, nevertheless a sub-
stantial cost n buildin¢ our system would be overcome,

Criginally we planncd to serve about twenty-five users, but in bring-

iny the water from Philip to our delivery system probably an additional
fifteen or twenty potential users would exist. This would lower the

cost per user even further. For these reasons we are quite anxious to
see the gecthermal heat project continue and hope tha% the Yater Resources
Commission will look favorably on the application for this water permit.

Cordially,

KENNETH MCILRAVY )
-l O I\ ('\
-’/””{ N ﬁ«--.\_‘.:":'-"\\\ \J\"\ o \‘:-_ A \

. 'y ) .
HAROLD MC DANTEL 3fecra ol e/, v
OFFICERS - < ~

0LD TRAIL PURAL WATER USERS ASSH.

PHILIY, SD (
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26332

_PHILIP. SOUTH DAKOTA 5761

; OFFICE OF SUPERINTENDENY Phone 859.2679
| ELEMENTARY PRINCIPAL B59-2001
! HIGH SCHOOL FPRINCIPAL B59.2¢80
]
'

18 Decenbter 1979

Jran Hatch, Ghief Engineer
i Deot. of Water & Natural Resources
A Watar Rights Division
Fass Building ;
Pierre, SO 57501

; Jear Mr. Hatch:

On July 26, 1978, the Water Rights Commission approved an Application’
from the Haaken School District,: Philip, SD, to drill a well into the

not water to heat the
n February, 197°.
Dept. of Water &
226 in an amount

-Z Madiscn aquifer for the purpose of appropriating

which exceeds the allowabie discharge limit.

TR ‘ Sae

[ . o SN kU
| In order to remove the Radium 226, we will have to treat the watcr with
] Barium Chloride. According to the E.P.A., it should
! that it can be discharged. The initial cos’ of the

,l will be approximately $90,000 and the mainfenance cost
i run about $3,000.  This has delayed us from using the
1 the current heating cycle. We anticipate that, av
i

versities, we wili be using the Madison water to
81 heating cycie.

A1l of this has presented us with the additional problem of findina a -
seconaary use for the water after heat extraction.
line up a heating district in the downtiwn Philip area.
; of 7 or 8 businesses that plan to hook on and heat direct with the water.
: They will come before the Water Manayement Soard with a request for this.

Our discharge will be at a point where it will be picked v

rigation and there will be livestock watering.

consunption use for the water. 1 am sure that we

this by 1984.

school buildings at Philip. ' This well was completed i
1 In May, 1979, the school district was notified by the
Natural Resources that the well water contained Radium

le have not

le would request from the Water Managerent Board:

(1) Extend the time peried from 1984

(2) 1In light of the energy shortace,

tc 19990, or

declare geothermal

then be in a state
Ba (1 treatment plant
per year should
hot water during
0iding any other ad-
neat during the 1980-

\le have been able te
- There is a group

p for some ir-
fourd a total
will not be able tc do



SO SUUITCIPIY SUUIRU P S )

:.‘
I’!E!illibl;“ !S_Cl‘l_()é!_!_)_iq"'[‘il‘f NL’). 27'] PHILIP, SOUTH DAKDTA 57567

OFFI"E OF SUPERINTENDCENT Dhane E53-2¢7¢
CLEMENTALY PRINCIPAL £59-2001
HIGH $CHOOL ¢ 3INCIFAL 859.068)

John Fatch
December 18, 1279
Page 2

space heating a beneficial use and not vequire total

consumption of the water atter heat extractinn.
Since the permit was for 200 cu.ft/sec or 897 gallons per minute, end
our use will not exceed 300 galions per minute, we feel that this would
justify an extension of the time period. In 1ight of the energy short-
age and owi--saving 36,000 gallons of fucl oil, over 100,000 Ki¥H of elec-
tricity, plus the propane tc heat two small buildings, there is justifica-
tion for declaring geothermal the peneficial use of Madison water. Aiso,
the heating district will save additional thousands of pallons of fuel oil
and propane.

R
%

Any‘and all cdnsi&ération given to us by the \later Management Board will
be appreciated. 1f you feel it recessary, 1 wiil be available to explain
our situation to ine Board when they meet in Jaruavy.

Sincorely,

4 PN
(::4éﬂ¢44f7¢’ 414 f272;3zﬂryt,/

CHARLES A. MAXOE, SUPT.
HAAKIN SCHOOL DLSTRICT 27-1

CAli:ph
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, -;“;‘wnIEP RXCes: 5 ¢
Mr. Richard Howard y;“ﬂna i WA vy zee
Deputy Secrctary RN e ‘vva 1} “:Ef\%ﬂﬁ
Department of YWater an? Hatural P;§9&£ﬂﬁs ’ .
Joe Fuss Building . '
Picrre, Soulh Dakcta 575C1 dut L ‘
| o | i VRS -
Re: Mater Treatment 'hﬂlbnﬂ.aili'hiﬁ

Philip, South Dakota

!

Dear Hr. Howard:

The attached map snows the propnsed treatuwent facilities. A
descriptien of the system is as follows: |
\.\
1. The school well wili flow at 250 G.P.M.
2. The water will be used for heating in the school acd
several buildinge,
‘ V

3. The water will tuen be pumped, if nescssary, '£o the piant
locat1on _ , K‘ TRy

4. 226 pa u111 hc rnmoved by adLlng & l(q\acquou' solution
by weight of narium chloride to the water in a static
mixer.

5. Twun sett’'ing ponds will allow the flock to settle out,
36 hr. detention time.

6. Abou! 82% of Lhe T.D.S. will be removed in a reverse
esmosis:upit, ! Ay

7. The dlérharge .}uh the R.J. plant, 50 G.P.Mx, will run
down the dry draw east of the water tank . This water
\‘55%1 have approximately 4500 ppm T.b.S. and < 2 pCi/l

‘ Ra.

e
POST 0F1ICE HOX A 550 CJOLURADO 8LVD. POST OFFICE BOX 1329 1601 DOUSLAS HIGHWAY
SPEARFICA, 5.0 57703 PHONE €09 * G42 - 2656 GILLETTE, WYO 02716 PHONE 307 / ¢82 - B340
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Mr. Richard Howard
July 16, 1979
Page 2

8. The processed water, 200 G.P.1. Y, wild be pumped into

the existing potable water tanks. This processed water
will have 200 ppm T.D.S. and << 2 pCi/l 226 Ra.

When the City dves not need the water, the barium chloride treated
‘water will be discharged down the afore mentioned drx?graw.

This water will have 1100 ppm T.0.S. and << 2 pCi/1 =*° Ra.

it is anticipated this discharge will average 150 G.P.M. daily

in the winter. This would be reduced it the City sells water

to the rural water district. During the summer mouths vnen

the school well wili be closed down, the City will rely on

Lake Yaggoner for their wazer supbly.

We request that the City be allowed to discharge into the dry
draw under the conditicns mentioned above.

The system out]ihed wi1l satisfy the 226 pa problem and provide
a secondary use for the water. i

if you have any questions, contact Can Bjerke or syself.

Respectfully submitted,
BRADY CONSULTALTS, Inc.

// . 'M/’ " /"! _/ﬁ/
Y mrn . LTI

William D. Conok, P.E.
President

HDC/me
Enclosures

cc: Richard 0. Berg

[FER Y
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PROPOSED TREATHENT FACILITY
PhiYip, South Dakota

2-100"'%x 100°x 10’ ] ey
Se77L116 FONDS @/ 7 Dravs
e

4
] 4)
—_—

ST p7/C fArner I»»r- ).{Eé'l’f[-’f?é )sprasss

FLOCESIEY 75 SypargsE
Hs O @’ LescLvoll

UaV/T

|

2 -1000 G it MIXING

TwnvKs

‘ [Aﬁﬁzfiuf'_d_ LPuaaF

WrTer GQuatiTy

1. 250 G.P.M.

3. 50 G.P.MN,

g80° r¥ 65° Ft
1100 ppm T.D.S. 4500 ppm T.D.S.
155 pCi/l < 2 pCi/l

2. 250 G.P.W,

4. 200 G.P.M.

70° F% 60° Ft
1100 ppm T.D.S. : 200 ppm T.D.S.
< 2 pCiN <2 pCi/n

Brady Consultants, Inc.
79-53
July 16, 1979
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DIRLCT ULTTLLZATION OF GEOTHERIMAL
ENERGY FOR THE PHILTP SCHOOLS

ABSTRACT

A study performed by Hengel, Berg and Associates for the Haakon
Schiool District 27-1, Philip, SD, indicated that it would be feasible to
heat the schuvﬂ bui].\.l'm.gs at Phi..lip'wi th geothernmal energy from the Madison

. . 1 .
rormation. The study was completed in June, 1977.

Studies comrleted oy the South Dakota Scheol of Mines and Technology
principle investigator,,D. J.P. Gries, "(Ieuﬁixermal Applications on the
Madison Aquifer System in South Dakota" 'Septcn-ber 1977 indicate chat geothernal
energy in the Haakon County South Dakota area could be used to heat the
entire community.

Th2 school district does not have the available resources to implement
the project. With finanicial help from lllibA, along with 'l resources of the
school district, this project can bhe carriﬁd to conpleticn.

'fllé conpleted project would veriry the estimate of cost of implementalion,
verify the wacer quality aad piove the dependability of usiag geothermal heat
from the Madison Formation.

The scope of ree project will be te drill a well into the Madison
Yormation, convert the present steam and ciectrical heating systems to hot
water systems, by using water to water shell and tube heat exchangers. Known
data indicates that the well temperature will be 155:"1". wvhich is het enough to
heat the buildings in this marner.

This project will establish instrumeatation to monitor the quality and
quant ity of {low, and provide test data and information to athers vho are
interested in using geothermal energy, ‘the informatio. collected on this
divect application will provide the last link between the thoorcetical and the
practical.  This project will verify theorivs advanced by previous studies, -

wovide a golid application of geothermal energy vhichi should encourage fuo -,
i 8 b3
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developnment,

The project implementation will pruvi&a low cust heat to the school
buildings, conserve fossil fuels, and provide useful information for other
prospective users of geothernal energy.

This project should assist others, vhe are interested ip utilizioag the
geothermzl energy., in obtaininyg the necessary financing from lending instivutions

to complete their projects.
. b
The water has several possible uses after flowing through the school
heating system. Among these are potential aeating uces in a residential
application, commercial applications, nntably the possible summer use of the heat
to dry grain. There are also recreational and domestic water uses.
Letters of intent and expressions of interest ave attached to

Velume 1.
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1. The proposer of

SUMMARY DATA (Volume TA)

this project is the Haako. School District #27-1,

Haakon Couty, Philip, South Dakota 575b7.

N

Total Capability Tean

2.  The "Total Capability Team" will include the following:

Charlas A. Maxon, Supcrintendent of Schools, Haakon School District #27-1,
.

t

" will coordinate the work of the.sub-contractors and supervise the

project te its completion. His office will negotiate the contracts and

sub-contracus. It will alsc handle the fiscal and required reporting.

The archtectural and enginecring firm of Hengel, Berg and Associates,

Rapid City, South Dakota will perform the following tasks:

1. Preliminary dcsign

2. Final design

3. Construction decuments
4. Construction observation

A graducte student rrom the South Dakota School

5. Technical Assistance during Monitoring and Reportiung Phase

Rapid City. South Dakota uader the supervision of Dr. D.D. Carda will

perform the following tasks at the Mining and Engincering Experiment

Sration on the SDSM & T campus and or at the project site in FPhilip. South

Dakota.

1. Chemical analysis

2. Corrosion analysis

4. Water auality analysis

4. Coliect data, make field test

-

5. Report findiugs to principal investigator

Status of Proposed Projact

N in June of 1977 the firm of Hengel, Berg and Associates, Rapid City,

.

Jouth Dakota completed a feasibilivy study for the direct utitization of

geothermal cnergy to hoat the school buildings at Philip. This mtudy was

done at the request

of

the Board of Education,

of Mines and Technoiogy,

"y A



The study showed that it vould he economically feasihle to procee:d
with the project. OFf several alternatives offered, the most viable propo-al
presented would be to drill a well o che school site.  The board has agreed
that this a.ternative (among five presented) was the best route in wi ".:h
to proceed.

Implementation of the project could not be accomplished as the
school district does not have the financial resources to undertake an en-
deavor of this magnitude. lith financial help from ERDA, the school district
will be able to implement direct utilization of geothermal energy from the
Madison Formation to heat the school buildings .t Philip,

The fnitia] phase of the project will be to drill a well, convert
the exiﬁting steam heating system to hot water hewt, field test and monitor

the project.

£

Preject Site
The project site wil, be at Philip, Haakon County, South Dakota.
The actual well site will be* on school district mronarty wihich is immzdiate-

1y adjacent tc the school buildings which are te be heated,

5. Geothernal Resources

At the present time, the City or Philip has a w211 located 2% mites
northeast of the City. Tha depth of the well ig 4,010 feet with the 56uYrre
ot the floy baing the Madison Formatic... The temparature of the water is
156 degrees fahvenheit and it frea flows at liggg_ggllgﬁi per minute with
a pressure of 145 pounds por square inch. The City of Midland, vhich is
locatéd 28 miles east of PRrilip, also has a well in the Madison Formation
With a tomperature of 160 deoroes fahfenheit.

There is every reason to believe that a new wall located at the

school site in PRilip will have the sama potential as those mentioned abova,
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The capacity of the well (drilled to the sama denth and similiar diameter)
will be mwore than is needed to heat the school. Therefore, plans have been
set in motion to use the heat for other purposes as outlined in Volume IB-2(c)

of this preposal,

6. Status of Geothermal Riants

The South Dakota State Vater Cemmission will grant water rights to
the schodl district for extraction of water from the ladison Tormation.

ey

7. : ~ Status of Qwaership

The school district owns the land on which the well is to be drilled.
Since it is immediately adjacent to the school buildings, no easements will
be requived. A1l of the buildings to be heated are ownad by the school

district.

8. Status of Financial Arranqgement

The Board of Education of Haakon School District #27-1 voted unani-
mously to cormit $75,000 cash and 'p to 525,00C in-kind payient to this
project. They have also gone on record to turn the well aver to the City

v

of Philiy, a public utiiity company, or a devb]apment corporation for other .
uses in whe community. The school district will havé to retain 1ts vested
interest'in the well‘and arrangement with the ultimate ownar will be nade

to insurz that an adequate supply of geotharmal energy is furnishad to the

school.

9. rundina Summary

The estimated total cost of the project is § 183,762 The school
district will invest $£75,000 cash and up to $25,000 in-kind payment. The

co”t=shave from ERDA that we ara vequesting under this PON is 3 383,762

anse



TECHITCAL PROPOSAL (VOLUME IB)

1 - SUSLARY

The proposed project will use the availabie geothermal energy from
the Madicon Formation to hénL the Haakon School District 27-1 buildings
<located at hilip, South Dikota. The geothermal energy will be used in
a heat transfer svstem. The proposed projece will require a well, piping,
heat exchangers and terninal heating units.‘ Geothermal energy will replace
petroleum and electrical energy presently used to heat the buildings. There

will be a net savings of perroleunm and electrical eneryy. After the required
3t B X i

heat is removed the we’l water will be piped to Lake Sunshine Reservoir and

Recreation Area where it will be held for secondary users,

2(a) 7 PROGRAM OBJEGTLVES

The objectives of the progrom are:

1. Provide low cost energyité heat the school facilitices.
2. Conservation of fossil fuel.

3. Conscrvation of electrical energy,

4. Provide an enecgy source for other users in future development stages.,

5. Provide information to other potential users of goeothermal heat.



2(h) TECHNT CAL_BACKGROUND

The Haakon School District 27-3 retained Hengel, Berg & Associates to do
a feasibility study to convert ihe Fhitip School Baildings to geothermal heat,
This decicston to nake the feasibility study vas influenced by two itens.

1. The high cost of fucel and the prospect of fuel cost going higher.

2. The availability of uwatural hot water fronm the Madison Limestone

Aquifer which uaderviays this area,

The study was initiated with the tdea of using the watey from the vell owned by
the City of Phillip, This well is located at a recreatien dam named Lake Waggoner
which i¢ locatcd 2~1<2 mites from the City.

The City owmesd ;‘J\‘ll is o free flowing well of approxzimately 104C¢ gallons per
minute with a water chvué;turc of 154° F.

v i

The City of Philip heaz used this well as o source of water for tie City.

The water first has :() be cooled in the Lake and is then pumped to town,
1

The City of Philip -as receptive to the fdea of letting the School use the
wvater to heat their facility, howvever, the cost estimate made in the feasibility
study indicates that the cost of the vater line from the well to School would be
equa’ i¢ towe cost of drilling a new well, Becausce of age of the existing well,
it appears advisable to drili a new well pear the School,

The Philip Schiool consists of a complex of three buildings constracted at
different times. Tuwo of these buildings arve heated wvith fuel oil fived stean
boilers. The thivd building ic heated with elecoricity,

Trhe study of the system indicates that a conversion of (he existing steanm
system can be male by:

1. Madifying the existing coils {n the fan coil uaite,

-

2. Mcdify the fin tuba vadiat fon units,
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3. Provide a water to water shell and tube heat in at the boiler room
areas, which will be connected to the caisting piping.
4. Provide a new system for the building heated electrically.

2(c) PRESENT AND PROSPECTIVE USERS

Phase 1 of this‘pﬁujcct iy direct utilization of geothermal energy to
heat the scheol hLuildings at Philip, The Scuth hakota Bousing Auvthority has
plans to builad elderly honsing mnits in Philip with the intent of heating
with geothermal heat. The City of Philip has an interest in heating public
buildings, heating its swimming pool, and possibly using the watev as a
supplenent to its presenit water supply.

There is a great deal of interest from the business community to convert
their present heating systems te hot water heat. Some businesses currently
heat their establishment with hot water from the Inyan Kara Formation. Their
cost savings are known to others and thus it will not be a natter of selling
an idea that is not a close reality.

There is interest at the national level to use a town the size of Philip
(population 1000) as a nmodel for complete business and residential heating.

In a discussion vith F. C. Paddison, John Hopkins University, it was pointed
out that the geothermal potential is available at Philip to do this. TPhilip

is a viable, progressive, growing community which, if nonetary resources become
available, can undertake and accomplish a project of this magnitude.

After the heat has been extracted, the water would be available for use by
the City as an increase to its present vater supply. There is also the possibility
of establishing a rural vater systen for the ranchers in the immediate area.
Vestern Souch baketa is semi-arid and this wvater could be used for human and
livestock consumption as well as irvrigation in times of Jdrought. Full utilicy

from heat extrvaction to water consumption, with minimal wasto, can be accomplislied,

0
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Another potential use of the heat would be fer grain dryiug. Western
South Dakota produces a vast quontity of vheat which covld be dried ar Philip
during the months from June to September when other users would not have a
demand for the heat. Thus, best usecage would be year ronad,

Appendix D has letters of intent awnd support for this project.

2(d) ENELGY DEHAND

The present school facilities has a total space heating requirement of
3365 MBH and a domestic water heating requirement of 200 MBH. This energy
demand could be satisfied with 425 galloas per minute of water extracted from
the Madison Formation. The uater temperature leaving the well and entering
the heat exchanger would be 150° F./66°C. The teaperature of the water leaving
the heat exchanger would te 130° F,/54°C.
This quantity of water at 150°F./66°C. can be suppliced from the Madison Forma-
tion as evidenced in the study by Dr. J. P. Gries, '"Geothermal Applications on
the Madison Aquifer System in South Daknta," September 1977. Also as evidenced

by the Philip well that prodices water at 154° F, and the lidland well that pro-
duces water at 160° F, The Philip well is approxzimately "7 years old and

witey temperature and pressure has remained constant since the well vas drilled.

2(e) ' LIFE-CYCLE ERERGY COSTS

A review of cnergy consumption for the past five years psovides the folliowing
information:
1. In ordar to heat the two buildings that have steam heating systens,
36,200 galtlons of fuel oil is consumed perv yeoar.
2., In order to heat the one building that is heated with cvlectiicity,
125,900 Lilowatt heurs of clectrical energy is consumed per year.
The custimated quantity of energy that would he consumed during the desipn

and construction of the geothermal heat couversion would be as follows:



e

1. Travel to Phil ip from Rapid City by design and rescareh consultanty -
700 galions of gasoline.
2. Travel to Philip from major supply areas by skilled tradeg people -
360 gallons of gasoline.
3. Fnergy consumed by drilling quipment, excavating cquiphent and
compaction equipment - 1000 gallons of diesel fuel and gasoline.,
The estimated quancity of clectrical encely that will be corsuned per yeer
to pump the hot water through the v}%tem is 28,000 kilowatt hours.
The completed conversion tolgeéthermal heat Qou]d nrovide a net snvings‘ui
energy the first year as folloys:
1. Petroleun energy — 34,000 gallons
2. Electrical energy-107,000 KWH
During the years fol]owigg the conversion tc eothermal heat there will be
& net savings per year as follows:
J. Petroleunm energy - 36,200 gallons
2. Electrical energy-107,200 Kl
Fou the 30 year estimated life of the system there will be a total energy
savings of 1,084,000 gallons of petroleun energy and 3,210,000 KUH of electrical

energy.

2(£) BEREFITS TO_USEL GROUP

The near term and long tera economic Lbenefits to Haokon School District 27--1
will provide a net decrease jn taergy costs.  Using a 5 percenc inflation rate, the
annual savings in enargy costs vill average $25,000 per year for the first ten years

and average $28,000 per year for the ne:xt twenty years,



2(g) DESCRIPTLON OF SYSTEN

The proposed system includes a new well drilled to the Madison Formation.
The well will be sized to provide a free flowing well that will provide a
minimum of 423 gallons per minute. The water will be piped to the buildings
using the well pressure. (See Figure 1). The raw well water would be clorinated
to réduce the corrusive action of the water,

The wvell water vill flow through a vater-to-water shell and tube heat
exchanger where the heat fror the well water will be transferred to the closed
system building heating water. (See Figures 2, 3, and 4)

After passing through the heat exchanger the water wiil be piped to
Lake Sunshine Reservoir and keereation Area where it will be held for secondary
users. (Sece Figure 6)

Appropriate monitoring and recording devices as further described in the
Acceptance and Test Plan will be provided for data collecrion.

"

The existing steam heating system in two of the buildings vill be moditied

so that the closed system hot waier can be punped to the modified fin tube
radiation units and the modified far coil units. Hewv fan coil units would bo
provided in the one building that is presently heated with electricity,

A siumilar heat exchanger will be used to heat domestic hot water.
) The 2xisting steam boiler system, will be modified with the addition of a
stenm-to-vater shell and tube heat exchanger for a stand-by or back-up systen.
(See Figure 3)

None of the equipment proposed to be used norwally has a long-lead tiue

for procurcment,

2(h) FINAL DESTGH

o]

Final design specifications have not been completed,

9
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2(1) SCHEDULL

The design/coustruction/installation schedule was developed to show the
orderly sequence of tasks requirad to complete the project. The zero dave is
the day when notice to proceed is receivaed,

Sce Figure 5 and 5A for schedule.

2(3) SITE AMD FACILITIES

Dravings of site, access routes and piping are shown on Figure 6, 6A, & 6D.
Y 1 ’ ]

2(k) OPERATION AND MATNTERANCE DEVELOPMENT PLAX

The construction speciticarions will required that the contractor provide
an operating and maintenance manual. Tie manual is to iaclude the equipment,
manufactirer's specifications. parts list and recommended maintenance action
byithe Owner. .

The Contractor will also b2 required to provide instructions to the owners

custodial staff in the operation and maintenance of the system components.

2(1) ACCEPTANCE TEST PLAN

To verify that the system meets the performance requirements as proposed, the

following testing will be accomplished:

Construction Phase: Make water analysis as soon as well is'completed to
confirh expected data. Make "25 analysis to determine amount of chlorination
necessary. Verify that it is not fluctuating from day to day.

Monitoring Phase: C(hecl <hemical composition of water entering system and
leaving system. Monitor sulfide gac content enterving and exiting the systenm.
Monitor residual chloring of water entering and ekiting. Monitor dissolved
oxvgen of water entering and exiting. Tﬁcse samples will be obtained on day
one of operations and then at 30 day intervals for the duration. of the test.

The flow of water will be monicored to satisfy LEPA ard South Dakota
Water Rights Commission. The tenperature, pressure and flow should be included
in ERDA rveports.. These vculd bes. be continuously monitored on a strip chart
recorder with multi pen capability., Tn using a continuous strip it wauld ¢ so
be possible to install conductivity, pH, and dissolved oxygen probes to be

recorded at the same time temperatuvre, pressure and flow are being recorded.
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i
This nay be required since the water iy essentially and industrial effluent
and EPA of ten rvequires these vonitors,
The recording polarograph would be utitized to mearsure the actual rates
ot corrosion vxperienced in the systom,
2(m) RELEVAYT STUDIES
The following velevant studies and information are available for this
project: i
"Geotlievmal Applications on the Madison (PA,HA,SAPA) Aquifer System in i
South Dakota,' South bDakota School of Mines and Technology, Principal
luvestigator, b, J, P, Gries., Prepared fov Encergy Research and Develop-
ment Administration, Division of Geothermal Encrgy.
Feasibility Study of Conversion of Haakon County School buildings' Heating
System to utilize geothermal heat, preparved hy Hengel, Lerg & Associztes
for tiaakon County School 271,
b
it
Town ot Plidlip, Haakon County, South Dhakota, well data. i|
4
i
Town of Midland, Haakoin County, South Daketa, well data,
t
Evvironwental problems: Current Disposal of surplus water at Waguoner
Lake shows no serious detvimental problems. Extensive chemical analysis ,
performed under feasibility studies done by Gries. (Geothermal Applications '
of the Madison Pahasapa) Aquifer Sys:zem in South Dakota 1Y=76-5-07-1625. )
3 MANAGEMENT PLAN
b
3
3(a) TECHN (CAL APPROACH ! ‘
The well will be designed to provide tle required voluame of water from E
the Madison Formation from which heat can be extriacted to heat the three
. ]
buildings., From information available, the degree of success anticipated
is 100 percent.
The water quelity of the well will be tested for chumical composition :
, |
and corrosiveness.  Previous tests of wells i the Hadison Formation indicate ;
that there is a 100 percent probability that a new well will provide water very |
i
mucn similar to the exicting wells,
20
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Using standard heat loss, heat transfer principles and procedures, the
size of the reqaired heac exchangers will bu determined,  These same principles
and procdures will be used to ¢ emine the required modifications to the
existing heating systen to convert it from steam to hot water.

Instrumentation to monitor the operation of the total system will be

developed using standard gngcs.and equipment.

3(b) ORGANTZATIONAL ELEMENTS AND KEY ?
PROJECT PERSONNEL :
Upon acceptance of this pronosal, the Board of Educatisa, Haakon E
Scheol District #27-1, Philip, SD will negotiate an agreamoend with ERDA z
that will lead to the completion of this project. ﬁ
The organizational elemenis ave proposed as follows: :
i
|
Board of Lducationj————-- ERDA %
: |
!
4 1
C . . ]
Principal Investigator i
""_jﬂfﬁﬂif haxoen I i
1 o r
. i l E
HENGEL , BERG & caanune || soum pAko A SCHOOL OF HINES & t
ASSOCIATES GHUDEA TECHNOLOGY - PHHIRNG & ENGIHNEER-
Desipn onitoring, G EYPT. STATIONH=WATER TESTING
R - e e s e e s
2.0, HLNGEL, l !
s R.U. BERG l"mw*”'" _”‘1 !
Wil DRULLING HEATILG
CONRACTON COMTRACTOR
|
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Personal Data Information for
CHARLES AL, MAXOK
Box 117
Philip, South Dakota 575567
BIRTH:
September 14, 1938
Lemnon, South Dakota
Age 39
CERTIFICATION - STATE OF SCUTH DAXOTA
Superintendent
High Schoo® Principal
Teacher: Mathematics, Bioloay, Physical Science, Social Science
EDUCATIGH:
1974 Ed.S University of South Dakota Major: Educational Administrationr
Vermillion, South Dzkota '
1967 M.A. University of South Dalot Major: Secondary Administration Iff
Voermillion, South Dalnta
1961 University of South Dakota Hajo¥: Biolegy :
Vermillion, South Dakota Minor: Maithematics ?

RELATED EDUCATIONAL EXPERTENCES: !

1974 Hational Acadery for Schooi Executives (NASZ-AnSA) - San Diego
"Alternative Lducation Programs”

1973 HNational Academy for Scihol Executivas (HASE-AASA) - Naw Orleans
"Fvaluation of Schonl Administrators”

1972 ilational Academy for School Executives (I1hSE-AASAY - Tulsa
"Career Education - The Rural Context"

Surmer 19686 Hational Science Inztitute BSC3S Biolaqy
South Daketa State University

Sumner 1964 !Mationadl Scicnce Institute Mathematics
Vashington State Univzrsity

Summer 1963 Hational Science Irstituie Mathematics
Hashington Stote University

22
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PRPOFCSSTONAL EXPERIENCE:
1976~ Supt., Haakon School District £27-1 Phitip, South Dakota
1973-76 Todd Co. High School Principal Hission, South Dakota
19€7-73 Superintendent of Schools Wlest River Ind. School Dist
Faith, South Dakota
1952-64 Mathematics~-Science Teacher . Moorcroft Nigh Schenl
Moorerott, Wyoming
1961-62 HMathematics Teacher _ Hay Springs High School
Hay Springs, Hebraska
RELATED PROFESSIONAL EXPERIEMNCE:
Horthwest Area Schools Multi-District Executive Board Member~, Vice-
Chairman far two years.
Membzr of Horth Central Association visitation team for Sturgis
High School. :
HMember of Executive Cormittes of Schosl Administrators of South Dakota.
Hembar of SASD Constitution Review Committee,
Consultant for the Scuth Dakota State Prafessional Practices Commission
on the Evaluation of Scheol Administrators,
23
H
Rl

e



HIRCEL, BERG & ASSOCIATES

ARCHITECTS  —  ENGIREERS

The partuership of Hengel, Berg & Associates, architects —
Enginecrs, was forned in sanuvary of 1972 by Rayroud J. Hengel
;nd Richard 0. Berg as the successor to Hengal Associates, a
firym vhich evolved from a practice of architecture and cugineer-
ing established in 1969, The firm has been vesponsible for the
design of more than $1Z2 nillion dollavrs cof avehitectural and
engineering projects including conmevcial, educational, institu-~
tional, religious, governmentél, industrial, residential and

scientific buildings.

Hengel, Berpg & Asscciates offers a full range of ccmprvhensivé
professional services in the fields of architecture and civil,
structural and er . svonmental engineciring. The firn's basic ain

“is tw provide sound and crveative desipn in an owner-oriented atnos-—
phere, vhere the ouner's budget and space vequirements are the pri-
mary criteria in all of our designs. Ve rvcogﬁixc and consider the
total cost of ownership for the life of the building, i.e., construc~
tion, operating (encrgy) and mﬁinlcnncc coste, daring the p]anninu'

stages of each project.

Our firm has the staff and expertise to provide all design sevvices,

for architectural, stvuctuval, heating, ventilation, air conditioning,
plumbing, accoustical and landscoping. The electrical desigie dis
completed by a consulting electrical enginear, Robert Balimes of

Rapid Ciuy.



vur staff capability tor the total design provides better contiol
and coovdination ¢l the design and construction of the different
componznts of the projeet.  The nechanical engineer is dnvelved
early in the design so that space for heating and vnnlilnting.
ducts, pluembing, ele. is included §  an economical styructure.

The stractural enpgincer is also involved carly in the design with
the sclection of the moast economical structural systen for the pro-
ject that fuliills the cwner's requirements.

The principals of cur firm take an active part in the desipn,
preparation of vorcing dravings, specification uriting, and con-
struction observvations. They are alvays available 1o the elient

and invite the client's active fnvolvenent in all critical aspects

of the design of theiv project.

Our firm has had extensive expericnce in providing desien services to
o &

eleven differvent schsyol districts. ¥For five of these school districts
- b

we vrovided architectural and engineering services for ore than one

project,

Our firm designed Lhe solar heating and air couditioning system for the
Spearfish, South Dakota, High S:hool that was partially {inanced with

an ERDA grant.



HENGEL, BERG AND ASSOCIATES

RAYHOND J. HENGEL
ARCHITECT - PARTHER
EDUCATION:

MEMBERSHLPS:

LICERSES:

EXPERIENCE:

Bachelor of Science in Architectural Me. f-aering
and Architecture 1952 Kansas State V ty

American Institute of Architects

Arer.nan Society of Heating, Refrigevation and
Air Conditioning Lngineers

Black Hills Architects

Registered Architect -  South Dakota 1960
Professional Engineer - South hakota 1958

aymond ., lengel stavted the fivi dn 1960 after 19
years of study and experience in the field of archi-
tecture and engineering. Mr. Hengel has studied in
the specialized fields of educational facilities,
building demolition, falloutr shelters, advanced
architectural production techniquas, design of solar
energy systems and energy conservalion. He has served
on civic and professional commit!ees and conmissions
in the field of air pollution, written veports which
have resulted in the elimination of pollution, and
aided in writing and cohtaining pollution control
fegislation.

Mr. Hengel was the principal designer of the Speaviish
Hizh Schbaol air conditioning and solar heating syston.
% < (%]
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HELGEL, BERG ARD ASSOCTATES

RICHARD O. BERG - ERGUIEER-TFARTNER

EOGCATTON:

PREVIOUS
I'ROVESSTONAL
EXPERTENCE:

REGISTRATION:

AYFILIATIONS:

EXPERLENCE:

Bachelor of Scicnce in Civil Engineering, South Dakota
School of Hines & Technology - 1958

South Dakota Department of Higleays, 14 years

teplstered Professional Enpincoer
State of South Dakota State of Montana
State of Nebraska Srate of Wyoaning
Registered Land Surveyor
State of South balota

Hember - mmarican Socicty of Civil ¥mngincers

vast President of both Stale Section and Black Nills Branch

Tational Member - Natioeal Society of Professional ¥ngineers

Yemboer - Consultivg Fogineers Council of U5, and South NDakota
Richard bLerg jolued the formation of the partnership
in 1972 after 14 years of engineering experience with
the Scuth helota Dopavtwent of Nighways,  While vith
“the Department of Highuays, Mr. Berg has had wique
experience of being the ouner's representrative during the
desipn and consivuction of 12 buildings. He progracmed
aud supervised the maintenance of more than 40 buildings
and sites owaed by the bepartment of lNighways, theveby
gaining valuable first-hand knouledge of the owner's
needs during design and consiruetion and his problens
of operation and raintenance.

27

a——
agree W



VITA - DAY Do CARDA
Personal background
Korn: Tyndal 1, South balota, 97167473
Marital Sx.uus: Single
Home Aldress: Foute 8§, Box 405, Rapid City, 5D 57701}

Fducation
h.8., Chemistry, SDSHMET, 1968
.8, (.hcr.u...t.ry, ‘;D‘;H “r, 171 (Radioactivity in uater)

4%
Fi.D., Geology, SDSHET, 1975 {(Radium content of Madison vaters)

Bilitarvy Scrvice
U.s. AI'I‘:\)', 11(\1'10

Professional Organizations

Amerlcan Chemical Society

Alpha Chi Sigea

Sigoa Xi . o
Spectrochemical Socizty

Work Experience

Rese 'rvh Associate, Ergineering and Mining Fxperiment Station, HDSM&T,
1975~ ’
Major Projecte _
. Coal Reserves in Harding Cowaty, South Dakota
. Trace BEleneuats in Vaste Vater Effluents from Con! Coasification
. Geothermal Applications on the Madison Aquiler Systenm in
South Dakota ‘

N~

-

In addition to the ; how mijor projects, duties at the Experinent
Station also have dncluded dinstruction of analytical chemistey courses
for both undergraduate and graduate students rom the chemistry and
geology depavtrents.. ‘lThese include general wet chemistry procedures
as wvell as spectrophotomelric wevhods, emission spectroscapy, X-ray
spectronetyry, X-ray diffraction aud atomic absorbtion methods.

The position of Rese: u‘ch Agsociate also involves overseeing
the voutine service analyses vhich the Faneriment Staticn provides
as a servi-e to the cappus, governnent agencies aund cenecal public,
These services iuclude nineval z‘.::::ny:;, trace element determinations,
coal analyses, silica dust analyses, and a wyriad of assorted analyses
ranging from suspected fuel contaninations to toxie clements in bleod
and urine,

The Expeviment Station havdles in excess of 1300 dndividual
samples per year vhich represent in excens of H000 t()l‘.ﬂ determinations.
Five to six students are ceapleyed to assist in the labaratory opzratvions
and full under the dirccet supervision of the H(!&‘.('.’n(h Associate.

}’uhl leations

.(.uhnu.txvny Inartesian vells, Proceedings of the $D Academy of
Sciences, p. 150153, +, 51, 1972,

A study of the vadiwey content of the grouad vaters in vestern South
Dakota vith caphasic on the Hadicon (Pahasapa) ll(x estone, hh
dissertation, SHIMGC, 1975,
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3(e) WORK_SCHEDULE

The work. schedule  is shown in graphical form in Figure 5 and 5A.

3(d) PROJECT MILESTONES

Project milestones will provide intermediate deadlines. These nileszones
will provide a measurement of the pcogress of the project toward completion and

a way to coordinate the effort of the entire team, The milestones are as folloys

1. Completion of preliminary design and preliminary design report

2, Completion of final design and final design report

3. Bid opening

4. Award of construction subcontract

5. Completion of well and contirmation that the water is identical to

existing wells
6. Completion of conversion of existing systen
7. Report of water quality .ovitoring at the end of one year
8. Final report that should demonstrate reliability of the sysvem

3(2) ASSIGNUMENTS OF RESPONSIBILITY

The principle investigator, Charles Maxon, will provide the peneral
planning and coordination to move the project to completion. He will coordinate
the activities of the subcontractovs to insure that the scheduled deadlines ave
net. He will also complete and submit all required reports with the help of
the subcontractors.

The design of the geothermal system and back up sysvem will ve subcontractec
to Hengel, Berg & Associates. They will be responsible for the desige, construcs
tion plans and specifications, construction obsevvation and technical assistance
on the field testing and monitoring.

The chemical analysis and corresion testing of the well water will be
dona by a South Dakota Schonl of Mines and Technology graduate student under
the supervision of Dr. D.D. Carda, Rescarch Associate of the SDSM & T Mining
and Engincering LExperiment Station.

The well will be provided by a subcontractor sclected in accordance
with the bid iaws of the State of South Dakoua.

The conversion of the existing building heating systems will be provided
by a subcontractor selected in accordance with the bid laws of the State of

South Datkota.

29




ACPENDTIX A
U, 6. ERFRGY HESEARCH AHD DEVELORMENT ADRTISTRATION

FORLS ERDA LI HEPORTING BEQUIRELAENTS CHECKLIST

tzniin See lastrs tions en Revesse) s

[

e e JUIUNEREVEDGURINESES S e e it e A e e e e -

()!H TGATTION Il‘."ylHU"! i

1. 1IDLHTIFICATION

_EG=7728=08-192 e e e
3. KE mnnuc. m QUIRERENTS

— -——

A, FROJECT MANAGERENT Frequency | ALPROJECT LAAHAGEMENT (CONT.) Fregeoncy
a. OF anagement Plan X k. €1 Conterence Record R
b, O Milestone Plan and Mansgement Repoit 1. {) Mot Lire Report

m. [J PMS {Earnaed Value)
B, TECHRICAL IHFORMATION REPORTING

c. O CostPlan

d. [ Kenpawer Plan

c. ) Coniract Monagement Suimraaty Heport H o () Energy RDED Wik —1n Progress (SSIE)

(. 03 Majcr Milestone Status Piot b. {3 Technical Progress Repoit

c. E¥chhniul Sratus Heport 1 c. [ Toepical Repont

h. 13 Cost fAanageinent Report Short fomn H Jd. £ Fina!l Technical Rer -t r

i, O teupowee Management Report C. OTHER '

j. Funds Regoaciliation Report Tm,-nhr.

i D Fy © b Q’] PrLLuu(mry l)esxbu Report A

. : - J-‘&— ﬁ‘\bh')n 1cnt“:1" {f{ pq Tl"l W
FREUULNLY CODES:  »u = As Required aartesy ERUA [\J G- I)bOl vithin

C — Contrart Chenge S — Semi-Annually 60 days of
F — Sinal {nd of Contract) ¥ — Mandatery for Defivery with Proposals/Bid contract
1 — HMonthly Y — Yearly oi Upon Contract Ren=awd award

O — One Time (Soon After Contract Avwerd)

4. SPECIAL INSTRUCTIONS:

%To bo submitted by contractor as appropriate to the project and nroject schaedule,

1. Ref. items A.c, A.g., and A.h, These should be sznt topether as your wonthly
progress mme to ERDA.

o

. Ref. Item B,b. A more complete desceription of the content and format of this
renort will be plO"i.de on request to ERDA/SAN, Contractor Lo ‘.upp]\ a repro-
doeible saster plus copies as stipulated on Reports bistribution Lis

3. Ref. Iten B.d, f{n addition, ERDA requests a Draft Final Report be submitted for
review and corment 30 days peior to the conclusion of the contract.

. Monthly reports are due at ERDA by the 20th calendar day of the ronth following
the reporting period.

5. Ref. Iten Ak, Cihiis form shall show cost and fece separately,

6. Ref., C.b. (see attachment)
7. Ret. C.c. (see attachment)
N()u All of the dbu‘.(_ l(-pmt‘; shatl be discussed in detail during nagotiations. -
/'\TI/'ACH[D HE ﬂl’\‘JITH
;J fleport Wistribution List (1
(] [®
ot H} TVARED IV (Signatyr +- RO T | X m TT VD BY ignature and date): i
( [L,M,(’( 2 7/«-»\ N ///1 1/// o L
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. STATEMENT O VORK,

haalon School District 27-1, as Proposed Contractor, will provide
project management and cocrdination.  Hengel, Berg and Associates as
proposed Subcontractor vill be responsible for bid specifications,
construction obsevvation, and technical assistance thru coustruction and
monitoring phases, under the supervis’'on of Dr. D.D. Carda, A graduate
student from South Diakota School of Mines and Technology will be responsible
for monitoring the Chemistry, corrvosive clements, and water quality,

D. CEOLOGTC BACKGROUND

The Madison limestone is a caverpous group of three formations: The
Mission Canyon, the Charles, and the Lodgepole. it is spread across most
of western South l)a!:(»th; eastern Wyoming, ecastern Montana, and western Novth
bakota as shown in Figure 7. it is part of the Williston Basin., Wells into
the Madison Vimestone have always been (:.'1[1:1‘.)1_.(: of producing large amounts of
relatively good quality water, with yields ranging from several hundred
gallons per minute to several thousand gallons per minute (MeViear et. al,,
1956; Konikow, 1976). Evidence of the stability of these wells can be shown
by the Philip municipal well in Haabor Couvncs which has been flowing contino-
ously since its completion in 1962 with little evidence of decline in flow.
Another well du Butte County, the former Harmon-Olson oil test now converted
to a free-flouing water well, also shows no signs of declining flow.

A large portion of the rechavge to the Madison limestone comes from the
outcrops in the Black Hille area as shown by investigation conducted by Rabn
and Gries (1972). Some of the water may bLe comenp from as far away as the
Bighorns in Uyoming (Swenson, 19¢68). The most recent investigation by Koniiow
(1976) pive potentiometric surfaces shown in Figure 8. Due to the relative
sparsencss of communitics in Lestern South Dalota, it appears that if a well
were placed in cach community the Hadison reservoir would not be affected to

any degree at all,
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The water temperaturve of the Hadison Formation across Vestern South
hakota is shewn in Figure 9.
The depeh to top of the Madison I“orm;'ition is shown ia Figure 10,
The chenical composition of the water is basically a calcium sulfate type.
The water is palatable to both humans and livestock and has been used for both
purpo .e¢s for nany yeavs in various arecas of the state.
The geophysical evidence supports the avnilnbi]iiy of a geothermal resource
that wvill satisfy the user's unecd. |
McVicar, B, M., Hleather, J. L. and Alger, R. R., 1936,
Kew logging Techniques for Eveluation of Carbenate Reservoirs;
First Tnternation Williston Basin Symposiun, p. 142,

Swenson, I'. A., 1908a, New Theory of Recharge Lo the Artesian Basin
of the Dak»stas; Geol. Soc. Am, Bull,, V, 79, p. 103-182.

Fonikow, L. V., 1976, Preliminary Digital Model of Ground Uater Flow
in the Madison Group, Pouder Rivev Basin and Adjacent Areas,
Wyoming, South bakota, Horth Dakota, and Hebraska; USGS Water
resources Investigations 63-75, p. 44,

6. STTE/FACLLITIES/EQUIPMENT DATA

The well would be located on property owned by the School District. All
of the facilities for the project arce availabie including the necessaxy testing
facilities at rhe Mining and Enginecring Experiment Station ot tChe South bhakota
School of Mines and Technology.

Monitoring of the warer as it crters and leaves the system will be
essential to the project. The well temperacnve pressure and flow will be !
continuously monitorial on a4 strip chort recovder with multi pen capability.
In using this device it wiil also be possible to install probes to measure
conductivity, pH, and dissolved oxygen.

The equipment needed to monftor the project that needs to be purchased
will be a recording pH meter, dissolved 0, metor, recording polarograph,

6 pen recorder, recording temperature gavge, recording flow monitor and a

recording pressure monitor.
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7. CONTIMJED USE OF FACILITIES

The present school facilities, or new buildings in the future, will be
used as long as there is a school population in Philip. This "new'" source
of c¢nerpgy will dinsure the steady growth of the community. Once the availability
of hat water heat has been established and the cost savings reinforced, poetential

vsers will become real users.
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o CITY FINANCE OFFIGE
b CITY OF PHILIP
. Philip, South Dakota E7367
Vv 4
L.
[ Hoveuber 22, 107/
i,
r ;
R .
© bl sailis High dchonl
i Fhilip, soutl unkoby 875067
o
i { ‘
- Gontlernen:
¥ - i T y’)‘ A
; f Yo would be very interested in receiving the uanter that you might
g obtuln after digping into the Madison im-muor., orta you have
] honted your frzellliles.
! Y
i i
: ‘ :
§ L Lur naeds would be for hent‘n' our 20 bed )103p*t'ﬂ 22 bed rest
{ nom(-,, the elinic and the ila A]con (:O‘Illt:y COII“U"‘OU"P.‘ Alsp we could
{ wat our Gity ofi'ice, Cibty Fire x‘ax-ttmnt, City w=uimlunce building
Pl rnd approxinately 30 businesses snd 450 rosidences. It could also
; be used to hest the p esent swinning puul .mr.z.ng; it possible to
vy enclose with 'a dome to ubilize the recrastlon facility the vear
AR . A
; ; = round, : o
) " '
R Otice the hent factor has been ubilized; the city ruu]d use tho water
IR N for drinking ond genersal uses. It coundd he pi.pcd to our water plant
i so that it could bo distributed for geneval purposes.
]
P
I Tt could very well be the .,uyplnx senbnldl wnter ;;up‘ﬂ nich wo moy need;
- due to the poasibllity of cur precent water systeu de: .‘_ni..h*ng in the
I next ITive (5) years. .
3y e we subnlt this Letber of supvort with the sincere hore thut you will
e ba succ.as:ful in your exdonvor o btuin a pront for lLhe zeo-thermsl
s : hest project. '
g sineerely,
c L.
oy The City Counci]
i
S b A
b /(\4/ 2ot
R O . OO ML Uest, Mayor
: Lo
. i
-
' wd
P
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v
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Seuths Dabote

_ﬂnﬂmﬁmhm }
HOUSING DEVELOPMENT AUTHORITY
[ sl PEATEARBRLY 105 South Euclid
Robtert 1. N P.O. ox 1052
Executive Director Pierre, South Dakota 57501

Fhone: {G05) 224-3181

November 16, 1977

Mr. Charles A. Maxon
Haakin School District 27-1
Philip, South Dakota 57567

Dear Mr. Maxon:

The South Dakota Housing Develcpment Authority is actively
pursuing the deveiopment of housing for the elderly in Philip,
South Dakota under the HUD Section 8 program. As has been pre-
viously discussed, we would be extremely interested in the use
of geothermal energy as the primary heat source for this 12 t-

16 unit project. Ve currently have a developer working to locate
a suitable site for this development.

He would appreciate your keeping us infermed of your progress
so that we may gear our plans accordingly.

I can assure you, you have the enthusiastic suppart of our
agency in this venture; if we can be of assistance ir any respect,
please do not hesitate to contact us.

Sincerely,

) — - [
‘2;&’!#'.1//- .f'-:" e % Lot S

Robert T. Hiatg
Executive Director

RTH:31m
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UINITED STATES DEPARTMENT OF AGRICULTURE
FAOICRS HOME ADLMMISTRATION
Rooiw 203, Federal Building
Huron, South Dukota 57350
Novembey 18, 1977

fr. Charies taxon )
Superintendent of Schools
Philip, South Dakota 57567

RE:  Rural Water Systoms
Dear . Haxon:

e have heard with interest your plan to attempt a project wvherein

the city school system and perhaps other public buildings will be
heated by extracting heat from water free-flowing from a nearby well.
It is our understandingthc viell was drilled into the Madison Formation
and yizlds a substantial amount of wvater vithout need for pumping.
cince this well is located near a golf course we financed north of
Philip, we have observed it free flowing into a nearby Take and we
assume the water eventually winds up ir the Lad River. WUe would be
very interested in a chemical analysis of this water.

Ue have funded several vanch type rural water systems in an area
belween Hall and Rapid City and we ave aware that there are several
other groupz of ranchers interested in a similar project when and it
they are able to develop a water supply. Two of the above mentioned
projects are based on water obtained from deep wells drilicd by the

Air Force to serve missile sites. Upon abandonment of these sites,

the Air Force, through the General Services Administration, was
agreeable to turning the viells over for the private use of our horrewer
corporation. Another fairly cubstantial project is based on a deep well
dritied for oil exploration purposes. The owner, again, was agreeable
to turning the well over to our water corporation since the well was
capable of a sizable yield of fairly good quality water.

We have attempted to contact cur County Supervisor, Ted Risty, who has
a sub-office in Philip. Ve have asked that he call on you at his next
opportunity. He will be able to tell us of any patential applications

Farmors Home Administration is wn B el Opportionity Londer.
Complaints of disorimination based on rece, sev, religion,
nationel origin or marital statis shouldlbe sent to
Jecretary of ,-1.\'111:.?1115.'(.) Washiagpton, 1 G0 20250

h




Page 2

and provide you with incal knowledge of ranch and fara water supplies.
Needless to say, the project you have in wind, if the water quality is
satisfactory, could becciwe the basis for onc or more additional rural
water distribution systems.

Sincerzaly,
A ’ e -
Rz 4 " Ly’ —
re et
AN .’/’,/K".;'J Zoieg /

I
ROBERT C. SHARTOUT
Chief, Conmunity Programs

cc County Supervicor, FinHA
Pierre, South Dakota

District Diretetor, FrHA
Rapid City, South Dakota
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BUSINESS PHO&USAL (VOLUME (1 A)

1 COMMUTTMENT

O November 9, 1977 the Board of Elducation, Haakon School District
#27-1, Philip, South Dakota, passed a Resolution comaitting $75,000 cash
and up to $25,000 in-kind contribution to the projecg of installing a liot
watar heating system in the school buildings. Auvchority vas also given to
the Superintandent of Schools to be the PrinciP51‘1nvestlgntor on this project:.
State lav provides that the Buérdﬂﬁf Education has ovzarall authority for
waintenance and operation of the schools and buildinzs wlﬁhing‘its juris-

diction.

.

Di. Carda  from the South Dakota School of Mines and Technology has

I3

given his time and energy to help rreparve chis proposal., He and his associatos
have engaged In a great deal of research on geothermal energy. They have
a desire to continue to research and help in the actual implementation cf

v

geothermsl energy useage.

The firm of Mengel, Berg and Associates is a private architect aad
. N
engineering €irm offering Architectural and Engineering services. They vere
enguged for the completed feasibility stuady and have been revained to

complete the design, construction observatioa and provide technical assistance

during che monitoring and reporting phases.

2 TEAMIRG ARRANGEMENT

Superintendent Charles A. Meon will be the project director. =t

.
.. .

+111 be his responsibility to uopotiate a eontract with ERDA for the direct
implementation of geothermal heat uscare. e w!ll coordinate the wark of

the subcontractors.

wa e aa
SRR
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Hengel, Berg and Associates will be responsible for prel fmInary and
final design, construction decuments, construction observation, and (zchnical
assistance during the monitesing phase.

A praducte student at the South Dukota School of Mines and Technology,
under the supervision of Dr. D. D. Carda, will be respousible for doing

chemical analysis of the water. The graduate student will maliz a study of

the corrosivaenass of the water at specified intvzarvals after completion of the

project. The graduate student will monitor water quality and quantity.
The graduate student will be a contracted empioyee of the Haakon School District
#27-1,

Haakon School District {##27-1 is a state non-profit educational insti-
tution for grades K through 12.

Hengel, Berp and Associates is a small business pnrtnership to conduct
consulting and engiveering services in the airca of architectural and
mechanical engineering projects.

The well drilling and heating systems conversion will he subcontracted
to private, for profit businesses, based on competitive bids in accordance

with South Dakota State Law.

3 PROJECT EXPFERIENCE

While the project manazer has no prior experience in the developwment of
geothermal resources, hLe has had eleven yaars of administrative cxperignce
in the puble sclools which required the coordination of people and events,
lis acadéﬁlc preparation and practical expericuce provide hiwm with the

qualifications necessary for directing this project,



The partaership of Henpel, Berg and Associates, Architects-Enginecers, vas

formed in January of 1972 by Raymond J, Hengel and Richard 0. Berg as the
suzcessor to Heugel Associates, a firm which evolved fiom a practice of
architecture and engincering established in 1960. The firn has been responsi-
ble for the desipn of more the $12 mlliion dollars of architectural and
enéineering projects including comnercial, educational, instivutional,
religious, gcvernrental, industrial, residential and scientific buildings.

Hengel, Berg and Associates oflers a full range of comprehensive pro-

N .

feussional services in the fields of architecture and civil, structural and

‘

environmental ergineering. The firm's basic aim is to provide sound and
creative desion in @n owner-oricnted atmosphere, where the owner's budget
i .

;and space requirements are the primary criteria in all of our designs. We
recognize and runsider tvhe tetal cost of ounership for the life oif tne building,
i.e., coustruction, operating (energy) and maintenance costs, during the

’ ? b (&3 ? (4]
planning stages of each project.

Our firm lias the staff and expertise to provide all design sarvices, f{or

architectural, structural, heating, ventilation, air conditioning, plumbing,

accoustical, and.landscapirng. The electrical desigr is conpleted by a con-

sulting ulcctl;;ig cuglneer, KRopert Bailwmes of Rapid City.

The principals of our firm take an acitve part in the design, preparation
of werking doawings, specification writing, and construction observations.
They are always available to the client and invite the client's active involve-

ment in all cericical aspects of the design of their project, 0
Our firm has had cxtensive expericnce in providiag desisn services to
cleven different school dist=icte. TFor five of these school districte, we
provided arciri.tectura? nﬁd enginecering services for wore thas one project.
Our firm desipoed the selar heating and air conditioning system for the
Spearfish High School, Spearfish, South Deketa that was pavilally financed

with an ERDA grant.
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The organization clenments and key pervsoanel needed to carry out this

project are as follows:

Board of 1

s
it
TEAM ORGANIZATION AND KEY PERSCNNEL
[
Cducationt—eeee ERDA
\'“

I'rincipal Im'est.igntor-]
Charcles Maxon = ° ° ‘

—
—

HEN3EL, BERG &

ASSOCIATES

Basipn

R.J. HLNTEL

S

I.0. BERG

S—

[
STUDENT TECHNOLGSY ~ MIFHNG & ENG R
Honitoring WG EXPT. STATION-VATER TESTI

l‘ Caaouats L | SOUTH DAKOTA ISCHOOL OF MINES

R —

Wit 1. DRILLING
"1 CONIACTOR

i HEATING
| CONTRACTOR

A et i 8

i
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5 KEY PERSONNEL

Pages & to 12 give the vitas of the project persomel. They are
Charles A, Maxon, project manager; Richard Berg and Raywmond Henpel, Principals
of Hengel, Berg and Asgoclates, Architects- Lngineers for the project; Dan

Carda, water analysis consultant for the project.

6 MANAGEMENT CONTROLS

The Haakon School District #27-1 will assume the responsibility to control
tha budget and hﬁndlc the payments for all contract nxﬁanditures. The cost
acc:untiﬁg method used by the School District is the system recorumerded by
the department of Health, Education and Welfare (handbook 2) and required by
the State of‘South anoﬁa.

Monthly progress meetings will be schedgled by the Project Manager to
insure oderly and.timely completion of the projiect.

All conirvacts and contract pavements will be handled in accordance with

the South Dakota State Laws governing public entities.

7 PUBLIC AVARBNESS

On June 8, 1977, Ray Hengel and Dick Berg met with the Board of Education
to present e findings of their feasiblility stuedy of conversion »f the school
buildings hrating system i utilize geothermal neat. There voere approximately
50 cther community menbers in attendance who vere made aware of their veport
and this project.

On November 16, 1977, the principal investigator, Charles Maxon, presenved
the geotbermal heat projosal to the Philip Chawboer of Commerce. The text
of the presentation vas well reccived and Chanbezr nembevs divcussed future
applications of peothevmel heat.  The Chamber appéintcd 4 conmittee whose

function is to bzing to Thilip consultants vho will furtlier discuss applications

L
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of geotberwal heat. This reeting will be publicized so that a total
community awareness (s possivle.

All members of the teem will cooperate with news reporvters and free lance
feature writers to obtaia the maximun publicity and disscmination of the

results of this application of geothernal energy.

8 GEOTHERMAL USE STIMULATION

This project will make tbe surplus pecthermal energy available for commer—
cial, residential and/or industrial use. The scheol will use anly a
part of the heat potential from *his well.

The South Dokota Housing Authority has plans to lceate a 12 to 16 elderly
hotsing unit in Philip. They wish to use onergy trom this well to heat th-
structure. Small businesses have contzeted | the scuool board as to how they
may pain information on the utilization of geothermal energy to heat their

business escablishments.
Potantial industriial uses of the geothermal resources during the summer
will be for grain drying. Puring the winter the discharge can be used for
hyd.rophonics. .
After the heat has been fully extracted, there are potential uses for
human and 1ivestock consumption as well as irt igation. For instance there is
interest, .s indicated by a letter in the aphendix in Vol. T, to utilize the

water for a rural water distriet.

9 TYPE 07 CONIPACTUAL ARRANGEMENTS PROPOSED

The board of BEducation of Hauskon Schooel District #27-} will enter into a

Contvact with ERDA as provided by State and Federal statutes,

6
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The subcontractors will enter into apgreements with the Haakon Schowl
District #27-1 as provided by Scuth Dakota State statutes.
Payment schedules vill be set ap ip a standavd manner as vork progresses

on the project.

10 OTHER PERTINENT DATA

Haakon School District No. 27-1 is a public educational facility and as
such its financial statement is a matter of public rccord. This financial

statement indicates that the School District can committ funds to the project

and still have the necassary reserve te carry out their educational respensi--

biliﬂies.

The school district has not entered inte a government contract since the
National Guard Armory-School complex was built in 1961.

The right to extract water from the Madison Tormation will have to be
obtained f}nm the South Dakota Water Rights Conmission. Communication has
alrcady been established with this body to obtain water rights,

An envircenmental impact stauemenf will be provided by the School Distrvict.
The study will be made in cooperation with the Water Resources Commision

and the Scuth Dakota Euvironmental Protection Agency.
2! )
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Personal Data Information for

CHARLTS AL MARON
Box 117
Philip, Scuth bakotsa

BIRTH:

September 14, 193§
Lemmon, South Dalota
Age 59

CERTIFICATION - STATE JF SOUTH DARGTA

Superintendent
High School Principal

Teachar: HMathemaltics, Bioloay, Physical

EDUCATION:

1974 Ed.S University of South Dakota
Vermillion, South Dakota

1967 HN.A. University of South Dakot
Vermiilion, South Dakota

1961 University or South Dakota

Vermillion, Soutn Dakotz

RELATED EDUCATIONMAL EXPERTIENCES:

Science, Social Science

Major: Educational Administration
Hajor: Secondary Administration

Fajior: Bioloay
Hinor: Mathemnatics

1974 HNational Academy for Ccheol Executives (NASE-AASA) - Sen Diego
"Alternative [ducation Programs"

1973 Hational Academy for School Executives (JIASE-AARSA) - Hew Orleans

"Evaluation of School Administrators”

1972 Hhational Acadeny for School Cxecutives (HASE-AASA) - Tulsa
"Career Education - The Pural Context"

Sunmer 1965 National Science Institute

South Dakotla State University

Summer 19464 National 5cience
Vashinglon State

Surm=r 1953 Hational Science
Hashls jton State

N

Institute
LUniversity

inetitute
Universivy

RSCS Biology
Haﬁhcmatics

Mathematics

Rt L™
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PROFESSTONAL ENPERIENC
1976~ Supt., Haakon Schooi District i77-1  Philip, South Dakota
1973-756 Todd C5. Hich School Princip:i “Hission, South Dakota
. : ~'|
1967-73 Superintendent of Schools Most River Ind. School Dist.
Faith, South Dakote
1962-64 Mathematics-Science Teacher Moorcroft High.School
toorcroft, Yyoming
1961-62 ilathematics Teacher Hay Sorings Hgh School
Hay Sorinas, ‘ebraska
RELATED PROFESSIONAL EXPERIENCE:
Ho.thwast Area Schools Multi-District Executive Board Member, Vice-
Chairman for two yezars.
Member of North Centeal Association visitation team for Sturgis
High Scaool.
Membar of Executive Cormiitee of School Administrators of South Dahota,
lMember of SASD Constitution Reviaw Cormittea.
consultant for the South Dakota Stata Professional Practices Commission
on ths Evatuation of School Administrators.
9
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HENGEL, BERG AND ASSCCIATES
J
i RAYMOND J. HENGEL
ARCHITECT — PARTHER
EDUCATLON: Rachelor of Science in Architectrral Engincering

and Arcbitecture 1932 Kansas State Uadversity

MEMBERSHIPS: American Institute of Architecis
American Society of Heating, Refrigeration and
Air Conditioning Enginecers

B Black Hills Architects
LICENSES: Registered Architect -  South Dakota 1960

Professional Enzineer -~ South Dokota 1958

EACERIENCE: Raymond .J. lengel started the firm in 1960 after 19
vears of study and ewperience in the fieid ¢~ archi-
tecture and engineering. M. Henpel has stunied in
the spucialized fields of cducatinnal facilities,
bui*iing demolition, fallout shelters, advanced
architectural preductior techniques, design of solar
energy systemns and energy conservation., He has served
en civic and professicnal committees and comtlssions
in the fieid of air pollution, written reports which
have resulted in the elinination of pollution, and
aidzd in writing and obtaining pollution coprtrol
leglislation, et
Mr. Hoangel was the principal designer of too Spearfish
Nigh School air conditioning and solar heating system.
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HENGEL, BERG AND ASSOCIATES

KICHARD O. BEKRC - ENGTHEER-PAKTNER

EDUCATION

PREVIOUS
PROFESSTQHAL
EXPERTFNCI:

REGISTRATION:

AYFILYATIORS

WPERIENCE::

Bachelow of Scicnce in Civil Engineering, Scuth hakota
School of Mines & Technology - 1058

South bakota Departiznt of Highvays, 14 years

Registered Professional Engincer

State of South Dulnta State of Montany
State of Nebraska State of Wyoming

Registered Land Surveyor

Member

State of South Dakota ‘

- Afmerican Sociely of Civil Enginecers

Past President of both State Section ard Black Hills Branch
National Member - National Socicly of Professional Engine:zrs
Hember - Consulting Enginecrs Council of U.5. and South Dakota

Plchnrd By joined t.‘nr' formation of the partnersk Lp
in 1972 after 14 years of cenginecring expericnce with
the Scuth Pakota ])'p"ux'enl of Nighvays., While wirh

*the Deparenentr of Mighuays, 'h. Berg has had wique

cxpervience of being the owunsy's representative durine
:

*i
desiga and construction of 12 buildings., He progrimeec
aud u\erv”(d the waintenance of more than 40 buildings
and sites owned by the Department of Wighways, therceby
gaining valveble first-hand ] Incwledpe of the uwner"
needs during design and cons Lruction and his problens
of cperation and w aintenzncee.,
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VITA ~= DAL DL CARDA

Personal Hackaround

Born. Tyadall, South Datota, 9/16/7413

Harfial Status: Single

Home Address:  Route 8§, Box 405, Rapid City, S 57701

i l‘ ‘.. \

Iduc:ninn‘l

1.5., Chemis try, SDSM&T, 19068

¥.S., Chemistry, SPSM&”, 1971 (Radivactivity in wvater)

Ph.b., Geology, SDSM&T, 1975 (Radiun content of Madison vaiers)

M. 1 tary Service
S. Arny, 1968-70

Professional Organizations

American Chenmical Soc1ctj

Alpha Chi Sigwa

Sigma Xi. :
Spectrochemical Society

Work Euperience
Research Associate, Engineering and Mining Experiment Station, SDSM&T,
1975-—- ’ . -
Major Projects -
1. Coal Reserves in Harding County, Scuth Dahotd
2. Trace Elements in Vaste Water Efflnents from Coal CGasification
3. Geothermal Applications on the Madison Aguifer System in
South Dakotia

In addition to the above major projects, duties at the Experiment
Stavion alse have included instruction of analytical chemistry courses
for both undergraduate and graduate students from the chemistry and
geolegy departments. These include general vet chemistry procedures
as well as spectrvophotomatric methods, emission spectroscopy, X-ray
spectrometry, X-ray diffraction and atomic absorbtion methods.

The position of Research Associate also involves oversee ving
the routine service analyses vhich the Experiunent St-ticn provides
as a servi-e to the canmpus, gnvernucnt agencies and general public,
These services include nmineral assays, trace element determinations,
coal analyses, silica dust analyses, nnd a myriad of ussorted analyses
ranging from suspected fuel contaninations to toxic elements in blood
and urine.

The Experinent Station handles in excess of 1300 individual
samples per year vhich represent in excess of 5000 total determinations.
Five to six studeants are cimployed to assist in the laboratory operations
and full under the direct supervision of the Research Associate.

PWlePdLlﬂn

Kadioactivity in artesian wells, Proceodings of the S Acadenmy of
Sciencew, p. 150-103, v. 51, V472,

A study of the rading content of the ground vaters in vestern South
Dakota vith exphasis on the Hadicon (Pahasapa) linestone, PhY
disnovration, SHLIIWTT, 1970,
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LOST SEARING ESTIMATE

A2
RITAN
s

1TEM TOTS ' COST ERDA HAAKON SCHOOL
FUNDING DISTRICT 271
FURDING
Direct Labor by Haakon School
District #27-1 $10,225 510,225
Fringe Benefits on Direct Labor
by School District $ 1,534 3 1,534
Ceneral and Administrative Expense . '
by School District $ 5,419 $ 5,419
Well Site $ 5,000 S 5,000
Well w/casing $190,000 6168, 592 $21,171
Supply Piping $ 5,600 $ 5,600
Pipe from Schoel to Lake Suashine $67,500 $ 67,500
Heat Exchangers and Modifications i
Armory - Building $44,500 $ 44,500
Elcmentary Builcing $35,000 $ 35,000
Vo-Ag Building $26,000 $ 26,000
Heat Tzchanger for Back-up 5ys enl $13,200 $§13,200
Standard Water Tests 0% 2,128 $ 2,123
vesting and Recording Equipment $14,350 $ 14,350
Graduate Research Assistant $ 7,200 5 7,200
Enviromental Impact Statement $ 3,000 3 3,000
Professional Services - Design
Construction ohservation and
Technical Assistance $48,780 S 19,855 § 26,925
Feasibility Study completed June 1977 $ 1,400 $ 1,400
Expeundable Supplies $ 20 5 20
Communications S 200 § 200
Printing (reports) $ 700 $ 700
Travel and Subsistence $ 2,006 $ 2,006
: $483,762 $383,7062 $100, 000

TOTAL

18



Ly .

FUNDIRG
.. Haakon S.hicol District #27-1 has provided the funds for a feasibility

study which was completed iu June, 197/. They have *he local funds available

to wove the project to the bid opening stage. After the award of the construction

contracts, EXKDM\ and Haakon Schpol District #27-1 would partiripate in the
coﬁstruction cost as itemized onvtbu COST SHARING ESTIMATE. The cost of
mnnitoriug and reporting would be shared by ERDA and Haakon School District #27-1
for the two years of monitoring ind reporting *hich begins with the compietion

of the well.

Because the conversion of the existing system can not be completed until the
summer months, it is auticipated that the monitoring and reporting phase would

\
begin, approximately one yeir after the rotice of award of ERDA grant.

The following PRGIECTED CASH FLOW PLAN is shown onthe auticipated time

of ewpenditure of the amounts shouwn in the COST SHARILG ESTIMATE.

19
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COST COMPARISON

This request-is for a grant to convert an existing oil and electric

heating system to 1 geothermal scystem. A1l costs except for the cost of the

bdck~up heat system are assoclated with the proposed geothermal cnergy systen.
The CCO3T SHARING ESTIMATE itemizes the costs of the various items involved

with the conversiun of rvhe exisiing system.
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APPENDIX C

REPRESENTATIONS AND CERTIFICATLIONS

Contract No. Supplenental Synopsis No, Reque. - For

Agreement. No, Propesal No.

Instructions: Check or complete all appropriate bones or blanks.

The proposer makes the following 1epresentations and certificalions:

l'

SMALL BUSTINESS

e () is, 9 is not, a small business concern. (For this pur-
pose, a small business concern is a business concern, including
its affiliates, which (a) is independently owned and operated,
(b) is not dominant in the field of operation in which it is
bidding on Governrient contracts, and (¢) can further qualify
under the criteria concerning nunber of enployees average annual
receipts, or other criteria as prescribed by the S5mall Business
Admiaistration.)

CONTINGENT FEE

(a) He () has, O has not, employed or retained any company
or person (other than a full-time bona fide enployee working
solely for the bidder) to solicit or secure this contract, and
(b) he () has, (> has not, paid or agreed to pay any company
or person [other than a full-time bona fide employee working
solely for tie bidder) any fee, commission, percentage or
otoketage fee, contingent upon or resulting from the award of
this contract; and agrees to furnish information relating te
(a) and (b} above as requested by the Contracting Officer. (For
interpretation of the representation, including the term "bona
fide employee,"” sce Code of Federal Regul~ions, Tit e 41, Sub-
part 1-1,5.)

TYPE OF ORGANIZATION

He operartes as an () individual, () partnership, (,\’\) joint
venture, ( ) corporation, incorporated in State of




FQUAL OPPORTUNTTY

He ( ) has, §Q has not, participated in a previous contvact
or subcontract subject to the Pqual Opportunity Clause herein,
the clause originally contained in Section 301 of Exccutive

Order No. 10925, or the clause contained in Section 201 of
Executive Order No. 111143 he () has, (Q has not, filed

all requited compliance reports; and tepresentations indicating
submission or required compliance reports, signed by proposed
subcontractors, will be obtained prior to subcontract avards,

AFFIRMATIVE ACTION COMPLIANCE PROGRAM

The offeror represents thai (a) he §XQ has developed and has oan
file, ( ) has not developed and does not have on file, at each
establishment an affirmative action program as required by the
rules and regulations of the Secretary of Labor (41 CFR 60-1
and 60-7), or (b) he qy& has not previously had contracts sub-
ject to written affirmative action progran requivenents of the
rules and regulations of the Secretary of Labor because (check
as applicable):

v\
o offeror does not have 50 or more employees
._..._2.<____ offeror has not had a Government prime contiract or

subcontract ¢f $50,000 or more, o1

. _X offeror is cxempt under 41 CFR 60-1 (list excaption)

T _f'u hiie School.

EQUAL OPPORTUNTTY COMPLIANCE

[Applicable to proposals exceeding $1,000,000]

The offeror r1epresents ——

a. That a full compliance review of the offerot’s employnent
practices () has, (;{\' has not, been conducted by an agency

of the Federal Goverament.

b. If a full conpliance review has been conducted by an ageuncy

tie Federal Government, the nmost recent conp!liance review was

conducted on by

Mate) T(Federal Agency)



c. The proposed first-tict subcontiactors uvhich will be awar ded
subcontracts of $1,000,000 or note ate

.

Any offeror and his knowvn first-tier subconttactors which will be
avarded subcontracts of $1,000,000 or more will bo subject to full,
preawvard equal opportunity compliance reviews before the avard of
the contract for the »urpose of determining whether the proposer

and his subcontractors are able to comply with the provisions of

the equal opportunity article.

CERTIFICATION OF NONSEGREGATED FACILITLES

By the submission of this proposal, the offeror, applicant, or
subcontractor cetifies that he does not maintain orv provide

for his cmployees any sepregated racilities at any of his estab-
lishments, and that he does not permit his enployees to perforn
their services at any location, undeir his contiol, vhere scgre-~
gated facilities are maintained. ‘ie certifies further that he
vill not maintain aor provide for his cap loyees any segregated
facilities at any of his establishments, and that he will not
vermit his enployees to perform their services at any location,
under his control, whete «egtegated facilities are naintained,
The offeror, applicant, or subcontiactor agrees that a breach of
this certification is a violation of tha Equal Opportunity c¢lause
in this contract, As used in this certification, the tern ‘sep-
regated facilities" means any waiting rooms, vork areas, trest
rooms and wash rooms, restaurants and other eating areas, tine
clocks, locker rooms and othet storage o1 dressing arcas, patking
tots, drionking fountains, recreation o1 entertainuent ateas,
transportation, and housing facilities provided for capleyees
vhich are segtegated'by explicit ditective or are in fact seg-
tegated on the basis of race, creed, color, or national origin,
because cf habit, local custom, or otherwise. He further agrees
that (except wvhere he has obtained identical certificat ions
from proposed subcountractors for specific time periods) he will
obtain identical certifications from proposed subcontiactors
prior to the avaid of suvhcontiacts excecding $10,000 which are
not exempt trom the provisions of the Equal Oppoitunity clause;
that he will retain such certifications in hisg files; and thac
he will forwvatd the followiag notice to such proposed subcon-
traccors (except wvhere the proposed subcontractors have sub-
nitted idencical certitications for specific time periode):
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NOTLCE TO PROSPECTIVE SUBCONTRACTORS OF REQUIRENENTS FOR
CERTIFICATION OF NONSLEGREGATED FACILITIES

A Certification of Nonsegregated Facilities must be submitted
prior to the award of a subcontract exceeding $10,000 which is
not exenpl from the provisions of the Equal Gpportunity clause.
The certification may be submitted either for each subcontract
or for all subcontracts during a period (i.e., quarterly, semi-
annually, or annually).

PARENT COMPANY ARD EMPLOYER IDENTIFICATLON NUNBER

Fach proposer shall furnish the fcllowing information by filling
in the appropriate blocks.

a. s the proposer owned or controlled by a parenc company as
described below? () Yes gxl Ho. (For the purpose of this
proposal, a parent company is defined as one which eithey
owns or controls the activities and basic business policies
of the proposer. To own another company means the parent
company must own at least a majority (more than 50 percent)
of the voting iights in that cempany. 7To control anothesr
conpany, such ownership is not requived; if anothcr comnany
is able to fornulate, determine or veto basic business
policy decisions of the proposer, suca other coupany i3
considered the pavent cowpany of the proposev, This control
may be exercised through the use of dominant wminority voting
rights, use of proxy voting, contractual i rangements, or
othervise.)

b. Lf the ansver to o, above is "Yes", proposer shall insert
in the space below the nanme and wain office address of the

parent conpany.,

Name of Pareat Company

Hain office Address (Ro,, Street, City State, and Zip Codu)



. e

{ .

c. Poposer shall .nsert in the applicable space below, if
he has no par-at cowmpany, his own Fmployer’s ldentifica-
tion Number (£E.1. No.) (Federal Social Security Humber
used on Imployer’s Qrartervly Fedaral Tax Return, U, S,
Treasury Department Form 941), or if he has a vnarent
company, the E.l, No. *f his pareni company.

Employer ldentification Huwber of Parent Company:

L0 Y 05/

- DISCLOSURE STATEMENT ~ COST ACCOURTING PRACTICES AND CERTIFICATION

Any contract in excess of $100,000 resulting from this soliciva-
tion except (1) vhen the price negotiated is based on (a) estab-
lished catalog or wmarket pricas of commeircial items sold in
substantial quantities to the gencral public, er (b) prices sot
by law o1 regulation, ot (2) contracts vhich are otherwise exempt
(see 4 CFR 331.30(b) aund FPRI-3.1203(a)(2)) shall be subject to
the requirements of the Cost Accounting Standards Board., Any
offeror submitting a proposal, wvhich, if accepted, will result

in a contract subject to the requirements of the Cost Accounting
Standards Board must, as a condition of contracting, submit a
Disclosure Statement as requiicd by repulations of the Board,

The Disclosuie Statcment must be submitted as a part of the
offercz"s proposal under this solicitation (see (1) below) unless
(1) the offeror, together with all divisions, subsidiaries, and
affiliates under comnon contrel, did not exceed the monctary
exemption for disclosure as established by the Cost Accounting
Standards Board (see (I11) below), (ii) the offeror excecded the
nonetary excemption in the Federal Fiscal Year immediately pre-
ceding the year in which this proposal was submitted but, in
accordance with the regulations of the Cost Accounting Standards
Board, is not yet required to submit a Disclosure Statement (see
(ILL) below); (iti) the otferor has oliecady ubmitted a Yisclesure
Statement disclosing the practices used in connection with the
pricing of this proposal (see (1V) below)j or (iv) post award
submission has been authorized by the Contiacting Cfficer.  See

4 CFR 351.70 for submission of a cupy of the Disclesure Statement
to the Cost Accounting Standards Beard,

Caution: A practice disclosed in a Disclosure Statenent shall
not, by virtue of such disclosure, be deemed to be a proper,
approved, o1 agreed to practice for pricing proposals ot
accumulating and reporting contract performance cost data,



=

——

S

Check the appropriate box below:

L., CERTIFICATE OF CONCURRENT SUGBHLSSTOH OF DISCLOSURE
STATEMENT(S)

The offeror hereby cetvtifies that he has submitted, as a part
of his proposal'under this solicitation, copies of the Dis-
closure Statement(s) as follows: (i) original and one zopy
to the cognizant Coatracting Officer; and (ii) one copy to
the cognizant contract auditor,

Date of Disclosure Statement(s):

Hame(s) and Address(es) of Cognizant Contracting Officer(s)
where filed:

The offeror further certifies that practices used in estimating
costs in pricing this proposal are consistent with the cost
accounting practices disclosed in the Disclosure Statement(s).

IL. CEKTIFICATE OF MOMETARY EXEpPriol

The offe ey hereby certifies that he, together, with all divisions,

subsidia! es, and affiliates wnder comaon cont. .1, did not receive
et awards of negotiated national defense prime contiacts subject
{n cost accounting standards totaling wmore than $10,000,000 in
ecither Fedeval Fiscal Year 1974 or 1975 or aet awards of nego-
tiated national dofense prime contracts and subcontracts subject
to cost accounting standards totalivg more than $10,000,000 in
Federal Viscal Year 1976 o1 in any subsequent Federal Fiscal Year
preceding the year in which this proposal was submitted,

CAUTLION: Offerots who submitted or who curreantly are obligated
to submit a Disclosute Statement under the filing vequirecments
previously established by the Cost Accounting Standauds Board

ate not. eligible to clainm this exenpti~ - unless they have
received notification of final acceptance of all deliverable
frems on altl of theiv prime contracts and subcontracts contain-
ing the Cost Account ing Standavds clause, (Section =3,1204-1).

P, CERTIFICATE OF FNTERIM EXEMPITON

The offeror horeby certifies that (i) he first exceeded the
monetary exempt fon for disclasure, as defined in (I1) above,
in the Fedoral Fiseal Year fwcediately preceding the year in
vhieh this propasal was submitted, and (i) in accordance vith
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the regulations of the Cost Accounting Standards Board (4 CFR
351.40(5)), ne is not yct required to submit a Disclosure
Statemert. The offeror further certifies that if an award
tesulting from this proposal has not been made by HMarch 31 of
the current Federal Fiscal Year, he will imaediately subnit a
revised certificate to the Contracting Officer, in the form
specified under (1), above, or (1V), below, as appropriate,
to verify his submission of a conpleted Disclosure Statement.

Caution: Offerors may uot claim this ezemption if they are
currently required to disclose because they exceeded monetary
thresholds in I'ederal Fiscal Yeats prior to fiscal year 1970,
Further, the exemption applies only in connecticn with proposals
submitted prior to March 31 of the year irmediately following
the Fede.il TFiscal Year in which the nonet vy exenption was
exceeded,

IV,  CERTIFICATE OF PREVIOUSLY SUBMITTED DISCLOSURE STATEMENT (S)

The offeror hereby certifies thay the Disclosure Statement(s)
vere filed as follous:

Date of Disclosure St em el (8] it sttt itnnnonnonnronosononsas

Name(s) and Address(es) of Cognizant Contracting Officer(s)
Whete filedio. oo niiinneiiniiiiennrrnrentsasocoooensnnnns

L A L I I A A R I T I T T T S

The offeror further certifies that prac’f.es used in estimating
costs in pricing this proposal are consistent wvith the cost ac-
counting practices disclosed in the Disclosuve Statoment(s).

COST ACCOUNTING STANDARDS - EXEMPTION FOR CONTRACTS OF $500,000
OR LESS - CERTLFICALION

Ii this proposal is expected to result in the awvard of a contract
of $500,000 or less and the offeror is otherwise eligible for an
exenption, he shall indicate by checking the box below that the
exemption to the Cost Accounting Standards clause (FPR 1-3.1204
und~, the provisious of 4 CFR 331.20(b)(8) (sce FPR 1-3.1203(h))
is claimed. Where the otferor fails to check the bos, he shall be
given the opportunity to make an election in wiiting to the Con-
tracting Ufficer prior to award, Failute to check the box below
ot fake such an election shall mean that the offeror cannot claim
vhe exemption to the Cost Account ing Standards clanse or that the
offeror elects to conply with such clause,
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()L) Certificate of Exemption for Contracts of $500,000 or Less.

The offeror claims an exemption from the Cos! Accounting
Standards clause under the provisions of 4 CFR 331.30(b)(8) and
certifles that he has received notification of final acceptanze
vf all items o1 work on (i) any priwe contract or subcontract
in excess of $500,003 which contains the CosL Accounting Stand-
ards clause, and (ii) any prime contract or subcontract of
$500,00. or less awarded after January 1, 1975, which contains
the Cust Accounting Standards clause.. Tiue offeror further
certifies he will immediately notify the Contracting Officer in
writiaog in the event he is awarded any other contract or sub-
contract containing the Cost Accounting Standards Clause subse-
quent to the date of this cert’ficate but prior to the date of
any award resulting €rom this proposal,

ADDITIONAL COST ACCOUNTING STANDARDS APPLICABLE TO EXISTING

CONTRACTS-CERTIFLCATION

(a) Cost accounting standards wil’l be applicabie and effective
as pronulgated by the Cost Accounting Stand=rds Beard to
any award as provided in the Federal Procuvement Regulations
Subpart 1-3.12, 1f the offaer~v presently has contracts
or subcontracts containing the Cost Accounting Standards
clause, a new standard becones applicable to such existing
contracts prospectively when a new contract or subcontract
containing such clause (s awvarded on or afcer the cffective
date of such new standard. Such new standavd may require a

change in the offeror’s established cost accounting practices,

wvhether or not disclosed, The offecror shall specify by an
appropriate entty below, the effect ¢n his cost accounting
practice.

(b) The offeror hereby certifies that an awaru under this solici-

tatioa (X) would, ( ) would not, in accordance with paragraph
(a) (3) of the Coust Accounting Standards clause require a
charge in his established cost accounting practices affccoting
existing contracts aund subcontiracts,

NOTE:  1f the offeror has checked "would" above, and

is awarded the coantenplated contract, he will also be
requited to conply with the clause entitled Administra-
tion »f Cost Accounting Standards,
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MINDRITY BUSILNESS ENTERPRLSE

The offeror represents that he () is, (M is not, a minoriLy

business enterprise, A minority businesSs eaterprise is de-
fined as a 'business, at least 50 percent of vhich is owned
by minority group members or, in case of publicly owned
businesses, at least 31 percent of the stock of vhich is owned
by mirority group newbers." For the purnose of this defini-
tion, mincrity group members are Negroes, Spaunish-speaking
American persons, American-Orientals, Amelican--Eskimos, and
Americzn Aleuts,

% \
INSURAMCE ON (OVLRNHINI PrOPERTY (nppllcubl( to Fi nvd Price
Proposal(s)

The Offeror represci ts that the quoted price ( ) does, ()
does not, include a charge or reserve for insurznce (including
self~insurance) covering damage to Government properiy (a)
caused by any peril wiiie the property is in tansit off :he
Cont-acter’s premises, ov (b} caused hy any of the axcepted.
perils enruerated ia the term: and conditions attacled to

this Request for Proposal.

CERTLFICATE OF INDEPENDENT PRICYE DETERMNATION (Applicable to Fixed
Piice Proposals)

a. By submission of this preposal, each offerver certifies, and in
the case of a joint preposal ecach party therveto certifies as to
its own organization, that in connection with this procurement:
(1) The prices in the proposal have been arrived at Indepen-

dently, without consultation, cormmenication, or agreement,
for the purpose of restricting vompetition, as to any
matter relating to such prices with any other offeror or
with any conpetitor;

(2) Unless otherwise requived by law, the pricas which
have been quoted in this proposal have not been
knowingly disclosed by the offeror and will rot know-
ingly be disclosed by the offeror prior to awvard directly
or inditectly te any other offeror o to any competitor]
and

(3) No attempt has been made o1 will be made by the offeror
to induce any other person or fiwm to submit ¢t not to
submit. a projposal for the purpose of restricting competi-
tion.
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b. Each person signing this proposal certifios that:

(1) He is the person in the offeror’s organization tesponsi-
ble within the organization for the decision as to the
prices being offered herein and that he has not partici-
pated, and will not participat<.,“in any action contrary
to (a)(1) through (a)(3) above; or

(2) (i) He is not the person in the offeror’s organization
responsible within that organization for the decision
us to the prices being offered herein but that he has
been anthorized in writing to act as agent for the per-
sons responsible for such decision in certifying that
such persons have not participated, and will not partici~
pate, in any action contrary to (a)(l) through (a)(3)
above, and as the. v agent does hereby so certify; and
(ii) he has 1ot participated, and will not -participate,
in any action contrary to (a) (1) through (a)(3) above.

¢. This certification is not applicable to a foreign offeror
submitiing a proposal for a contract which requires per-
formance or delivery outside the United States, its posses-
sions, and Puerto Rico,

d. A proposal will not be consisered for avard where (a) (1),
(2)(3), ov (b) above has been deleted or modified. thera
(a){2) above has been deleted ot modified, the proposal will
not we considered for awvard unless the offeror fvraishes with
the proposal a signed statement which sets forth in devcail
the circumstances of the disclosure and the head of the agency,
or his designee, determines that such disclesure was not made
for the purpose of vestricting competition.

15. BUY AMERICAN CERTIFICALE A

The offeror hereby certifies that cach end product, expect the end
products listed below is a domestic source end product (as defined
fn the clause antitled "Buy American Act"); and that components of
unknown otigin have been considered to have been nined, produced,
or nanufactured outside the United States,

Lxeluded End Pooducts Countiry of Origin
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16, CLEAN AIR ARD WATER CLAUSE

(Applicable if the bid or offer exceeds $100,000, or the Con-
tracting Officer has determined that otders under an indefinite
uantity contract in any year will exceed $100,000, or a facility
to be used has been the subject (f a conviction under the Clean
Air Act (42 U,5.C, 1857¢-8(c)(1)) or the Federal Water Pollutiou
Control Act (33 U.S.C. 1319(c)) and is listed by EPA, or is not
otherwise exempt.) ’

The bidder or offeror certifies as follows:

(a) Any facility to be utilized in the performance of this pro-
posed coutract has [}, has vnot [}, been listed on the Environ-
mental Protection Agency List of violating tacilities

(b) He will promptly notify the Contracting Officer, prior to
award of the receipt of any communication {rom the Director,
Office of Federal Activitlies, U.S. Environmental Protection
Ageney, indicating that any facility which he proposes to use
for the performance of the contract is under consideration to
ba listed on the EPA List of Violating Facilities,

(c) He will include substantially this certification, includ-
ing this paragraph (c), in every nonexenmpt subcontract,

./ /. Y
Haakon School Diastrict #27-3 By gj_r/rihé/é—;,«' /, _L./)?éﬁ;-'\.(_r)\__,

(Offeror)

Til. le .S”np“l ]' nt pnr’ b

Date November 22, 1977

Offero.s must set forth full accutate and complete information as
required by this solicitation (including attachnents).

NOTE: The penalty for making false statements in offers is pre-
seribed in 18 U.S.C. 1001,
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RECEIPT

WATER RIGHTS COMMISSION N2 4 8659

State ef South Dakota

the following amount in fees for services rendered as provided for by law:

Fee for Application for Permit to Appropriate Water NO. - oo oo {examination,
processing, recording and fillng) _______________________ ____________ . .

Fee for inspecting Construction, and issulng Cert. of Construction No

Fee for inspecting Benéficial Use, and iscuing \Water Licensc No i

Fee for Issuing Location Certificate-Dry Draw, No

Fee for fing e

Fee for

(any other work as provided by law)

TOTAL

50 | Q0

WATER RIGHTS COMM'SSION

By.. Ll iz 2 /al5 . 1 L
Chief Engineer, Executive Officer

JoHI BATEN CIR



Form 12.

:’-'J,’A-"l
Permit No /( P

7 'fi/ L L
Water Division 222 g" h)” ¢/ Water District

REPORT OF EXAMINATION OF WORKS
ANO/OR APPLICATION OF WATER TO BENEFICIAL USE

TO: WATFH RIGHTS, WATER MANAGFMENT BOARD / FOSS BIDG., PIFRRE, SCITH PAROTA H7501

{ have this doy made a thorough examination of the water use system constructed by Hed il _Dehzel-

PDist # 27 ol P/?/'///'/) ‘ S D1K 275 holder- —
of Permit No, £& 3 =2 bearing date of priority of ///’ 4 P 1925

authorizing the diversion of ._Z.’_Q.._rz' ft. per second of the waters of e adiis i Ml

Geotliern. TP . . ,
for ot ligrnia]l [ ed 7 purposes, in S et - Coumy.

i have to report on the condition of the samz as{ollows:
The Water Usa Sy stem cnasiss of,

A. Works useu to divert tha water:
Artesian e ,':Zf' ol - s eig IAD g poe @rren)

B. Works used to transpoi, water to place of use,

Prpetine Feom ALt 2 Sididal

C. Works used to apply walvr to benef: cial use.
Wdfu rd ity Three o hedt ¢ X C/““Mf» and the heat freo the

it pedts tae Scaesd budd Atrzys 5 The 0 I2fes AVhen 15 Piprad
Te abead 8 Jorns g Toewn o TLo05 Then Fredared and oischoryed
tte the Bed Kiver -
The system isin the tollowing condition, Lace:
Y . . Y . .
The point of diversion is Incated A{_B’j"t) W (efy Sren the SECer: OF Let €

Block L ttigh enoel additien G The uh ot /?A)//I)/ o I AELNELSEG

/f‘ //{ T‘l’h/.()ﬁ 74 »--z & oA )
The works are capable of diverticy and conveying to the place of use ——2 L2 0. Ll

Geot hesdial [leatiny Lurpeses
X s y

{0 4

cu. ft. per second of water which is to be used for

Water has been put to beneficiai use o the raximum extent as follows:

comprising 3 total ot 30788 of land

f/’(’// Dita..
pept i = HL A

Alax Fressure joeps

/l/{f,'"‘,‘x 7 .73 f/j

Jwperatone (5075
Lo 14y 330 g/ 2
e Vo oheay wll of 7he ¢ fh”,— Date (/L, Z/ /} /7‘.
coealrels. sveodent Qstallad re
( An excetlen justallad rea vl /////v‘da

" (Sm.m;a.




Foom 160,
STATE OF SOUTH DAKOTA

(B WHEREAS, Oy the 26th day of Aprli A D I'D—Z..B____

Haakon School District #27-1
il Water it Appheation Na. __,Mlli_. for a perniit 1o use 2.0 cubic feet Persecond ol the wate g
. groundvater (one Madlson well) — .
Connty of Haakon —— . State of South Dakata, for geothermal heati ng

——jeurposes; and

(1) WHEREAS, O the 20th day of July ADog_728
Permit N, _Jéé_g:.i___. witha date of priority of fpril 26, ! 878

swaasised tesailapplicant S (o the diversion of said water, and prosided for the compltion of construs ton  of the water

upply sy stens therein dese ribed on or hefore the _......Z_Gt..il._._:h) of July Ah. I‘)._SL and for qhe

8
applicavion to bencficial tee of aid water on or hefore the 26th dav of July Ahoy ‘L.__
aml;

(5 WHEREAS, 1 herehy certified that the applicant has complicd with the provisions of the laws of the State of Sauth Dakots

relating ¢ completion of e consteaction of the water supply sy tem and is entitled 1o divert Q.73 cubic feet

dorsecond of water for heneficial pae andl,

(1 WHEREAS Iy je herehy cendidied thal the applicant has complicd with the provisions of the laws of the State of South Dakota
g b e appticaton of water to beaetivial use of the following extent,

to supply water for geothermai heating of school bulldings withdat

the City of Phlllg

WHR=-816-7/713



(5) NOWTHEREFO ¥ By the virtae of the auibority vezied in us by the Laws of the State of Sonth Dakota, We hereby =t and
conhiemto—_Hask.n School Distrlct #27-)

the holder S an Towmrr —& ol sid pecmit No. 163 3= a waler right, dating from Ap

¥

~11 24 197280
—tt+—B1T—-HFv

to use ol 73 cubie feet per second of the waters
ofl—9roundwater {one HMadlson_well)
n the County of Haakon

and State of South Dakata, or so musch thereof as may be necessary for the

W"WN“h”ﬁMWh““WMHm”lh””d“”“dﬂ—»a—pﬁ+ﬁ{—ﬁ83n—C'u £9—feat -
corner_of Lot 6, Blo-k 2, Hlgh School addition to the City of Philip,
In NEXNESSEL of Section 14, TINH, R20E

and conducted to and upon ?hrrm.}hjhn Jeltributlon suetam of the Haalaon

School District

for the purpose of geothermal heatlng

Subioettoaey dmtatons lsted in Watee Right Peean N, Mgml stbieet to the Taws of the State of South Dbt

WEENESS, MY Band and seal of our offive at Preree, South Dakota
bt dav ol Hay A
Elghty~Two

this

Nineteen Hundred and

WA'I‘FR HANAGL‘\!I NT BOARD

G /’Z // ///

(lué Engpinear, Exeeutive Officer JOHN HATCH




Permit No. —_1633=2_

Water Dwversion No. .2 Bad River Water D:strict
10140102

PERTICICATE OF CONSTRUCTION

Thiss to Certify, That _Haakon Schoo} Oistrlct #27-1

_the holder .. af
Permit No. _.!.6.23_':.2__. issued upon Application No. _LM bearing date of priarity of

April 2b, | ?78 authonizing the dweision of _2 .0 ——cu. it. per second of the waters ot
ne Hadlson well
gxmumua_t.ar__?...__.* - ,.‘énun(v)af Haakon , State of South Dakotaat

o polot N83° 0'W 60 fest from the SE corner of Lot 6, Block 2, Hlgh
School additlion to the City of Phllip. Ir HEANELSEL, Sectlon 14,

TN, R20E tor __gqeotharmal heatling

purposes have .. compled with the provisions of the tawis of the Statz of South Qaketa relating to proof of

completion of the wores of diversion set out and described in saud Permit; that said works are found i satisfactary
condition for diverting and conveying to the place of intended u:e__..m 3ttt per second of water.

Date May ki, 1982

Ol W
A J7 /

y (YAl

JoW HATCH, Chief Engineer
Wayer Rights Division

WHR-815~7/79
Certificate of Construction



3-2
Water Rights Division /(’ 55
605 773~3352

June 6, 1984

Haakon School Dist,
ATTN: Roland Smith
310 N School
Philip SD 57567

Mr, Smith:

Th!s letter is in regard to your question concerning the irdividual
who would like to be hooked up to the geothermal well used by the
School District,

As this will be a non-consumptive use and will not increase the
diversion from the well a new permit application wiil not bte re-
quired. If you have any further questions, please contact this
office.

Thank you,

KEVIN C LARSON
Water Resources Engineer

KCL:ks
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‘

EHGINEERIHG & IUNING EXPIZODRISN HTATION
of thy .

BoUTH DAZOTA £C1100L O MIXE3 & TECHICLOGY

—— s,

REPORT OF ANALYSIS

S e e e e e e e D et s e e - n o

oy s 12828
- Philip.SD__57567 __ m¥p‘_é_'3‘9{
~ 3 r{\;‘ . N {o
The somple of __y@lec . . creceivpd Hredn yodl has
beers unulyzed and the results obtained ria as follows ‘{3 OpdisGh (_','F‘ igfl
RIS LTI
. PSS R AL LN ;
Certificate Mo.____ 7_ Qggsg_-wf & ieres S g
CL‘, H\.ﬂu, it A
) an LC/([ "\\:"’
Your aumpls No. . 22 __________ 915;::,_%’
SIHSTANCE ng/L SUBSTANCE g/ L
. 5
Total Dissolved Snlids 1128 Caleiun (Ca) 205
Volztile Dissolved Solids Magnosium (Mo) 44
Total Susvanded Salide 17 Sodium (lia) 15
Volatile Suspended §oiids 1 Potassium (K) _8
Iron (Fe) Jg.03
Totel Hardnoes 692 Menzznese (Mn) 0.07
Carbonitie Hrrdéness 105
non-Carbonate Hardneses 587

o~ 7.8 Sulrec: (£0,) 778

Alkelinity {Phenolph'n) 0 Silica (8i0-)

Alkalinity (Mot. Orange) 7 105 Nitrate (1) .306

Ortnophosphate \PQ;) .032

Turbidity (J.U,) --- Total Phocphate (°Q,) .058
Epze, Jonductanca  --- !

REMARKS:

Tha Fngineering nnd Mining Enperiment Station e e ———————— e —————

o ohe ) . TIN
nzsurnzs no 1espomibility ns to the sourze of the nbove - N _ Analyst
N

)
samples, \ﬂgg’_l iy /27‘

D. D. Carda, Resecarch Associatu

kb

VAR E



WATER RIGHT MAP FOR
HAAKON SCHOOL DISTRICT 27-1 WELL LOCATED IN LOT 6 OF BLOCK 2 HIGH SCHOOL

ADDITION TO THE CITY OF PHILIP
HAAKON COUNTY, SOUTH DAKOTA
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CERTIFICATE CF SURVEYOR
State of South Dakota ) <
County of Pennington .%?nfppﬁq &

I, Richard O. Berg, Registered Land Surveyor No. 1477 of the §fate OP-Svtth H%Eﬁta,
do hereby certify that being so authorized, the survey and within mé%qpf th&'lan w
shown and described hereon were made under my responsible direction and”&meanvwi®ion
and that to the best of my knowledge and belief the within map is a reoresentation
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of said survey. ,
. REGISTERED LAND SURVEYOR: 4/4%7/ A %’Wﬁ
DATE: ¥ ~-25-7p ‘Richard 0. Berh —A~

) . AP 1397-2  Ap. 1633 - &



, WATER RIGHT MAP FOR
2 HAAKON SCHOOL DISTRICT 27-1 WELL LOCATED IN LOT 6 OF BLOCK 2 HICH SCHOOL

ADDITION TO THE CITY OF PHILIP
HAAKON COUNTY, SOUTH DAKOTA
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State of South Dakota ',;% . i & o &
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h D;ﬂé.éta,

do hereby certify that being so authorized, the survey and within mz{ffe,pf the lanq\‘\“‘

shown and described hereon were made under my responsible direction and“sweanwi¥ion

and that to the best of my knowledge and belief the within map is a reoresentation

of said survey. . / ~
. REGISTERED LAND SURVEYOR: EHG % 5

DATE: /-2 5~7 P ‘Richard 0. Berp,
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