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Water Right humber 1790-3
1. Considered %;) January 20 R lq_zf&.l
2, Name of Appliéant _Lincoln County Rural Water System
4. Post Office Address Richard lommen, Chairman, Harrisburg, S.D.
4. Amount of wé&er Ciaimco » 1'§3
5. Source of watér supply ground wvater
6. Water to be used for Suburban Housing

Acres to be irrigated
7. Water to be diverced and used in Minnehaha County
about _LJ ;”) )x Eﬂ([ds %'r‘f— F?E'L'D of

8. Proof of Publication Received ' - ‘5. "j ‘

Not received

9. Application Approved

Subject to

Not approved

Aetion deferred

10. Remarks:



S Y

Vonms 2 Application e iormit o Npproprate Water Orednet docdude- Aporoval and Pty
4 o— :

T TN Ta0-3
Map M. l.?:_ch.:' 3_ Water Dinision Soo E-_Jc:\ C;|O(U R‘\)E&...._IH ll [-F‘S(;“ r Ziél

[T mv Faled by the Er prect tor e v 0L C)
- LL\S Hov 23 970"
APPLICATION FOR PERNGY

TATE WAT‘R RE'SOI!RCES COP..H

e '1'\r (\fl—" "

To Appiopriate Water within the State of Seuth Dalkota

(NOTE -Dirawe 3 Yo (b ough toms not apphcebiel

Lo Name of Applic: ni Lincoln County Rural liater Svetem

Postoffice adiress ._HaYricburg L Sl Sonth_hakata
I a corporation show date and place of incorporation _Scptember 16, 1570 = Conton, Soath Dakota

2. Method of i compl.-king worl (eontraet, citplovment of otheez or by direet Lihor Combhination

A Meme of diversion work _incoln County Rural Waboe,: Svsten_(Siouw FPalls (ell Site)

4 Amount of water claitaed (cabic fect per-econdy 1. 63Lefs, Storage = 590,000 gal.
a3, Source of water sapphy Ground Water

0. l.n(‘alliuuul’lminl ufllm'r:iun_r_)illiriimuLQint.S 23 _shovn in_ the _attzebed jisi- of
Siocux Falls Wateir Rights Numbers.

County _HMinnehaha

7. Annual period or period- during which water is 1o he ueed Continuous
8. Use to be made of sater, (inigation, industrial, municipal, commercial, reeseation, o) Qural _(Suburban)
X KANNNNANKX Total number of cres to I v irrieated—
List below cach forty acre subdisizsion. or lot, or fGae lmn tiereol and how numbee of arees to e drrigated in vech. i
n Land Desvription Non Neres ler, l. uul e ripticn I N Veres bee.
S I i
’ Attach heet if more : pace is needed
- . y . aq iy . .
10. Time required to complete construction of water supply sy=tem Five vears Additioval time reaniced 1o com
plete application of water to the proposed benefis ial use —  FOWZ N EUTs,

1. Choice of newspaper for Notice of Intent 1o Appropriate Water |mI;livnliun_xﬁmlﬁimgnwm__.
12, Principal Features of the Proposed Water Supply Syatem,
AL Works proposed to divert water from its natural source,

We:lls as shown in question six.

B. Warks pmlm-n Ao transport water to place of use.
A.portion of Sioux Falls Distribution System and rural distribution
system as shown on attached water rights map.

€. Worke proposed to apply water to beneficial use.

405 service connections
Ertimated Total Co $816,781.60

Atachments: Attach Form 2A i diversion from a well or dugovt, orif storage of water,is proposed. Attach map
(See instructions concerning preparation.)

STATE OF SOUTH DAROTA )
70 ’ \ ;-‘*-
County of A,. n.u‘[ o
1. Rl charﬂ_‘omnzenl Pres the applicant, certify that Thave sead the foregoing application and have examined the
a‘“"‘h“‘ map “"‘hi““ the matters therein stated are trae amd that Lintead. and am able to complete the necesars cnn truction,
N / " // ’ )
‘\l't!““l PRSI ‘( Jen venitya :?l(f.l...
Syhecribed and sworn to before me this /‘)“ day “[ 7') A A l'l__;_"

_y
/1 LLl_..Iaa-' .f/!..‘ xxx.l(\’
z Notary luhh/(nr othiet lllllllfll fl utl}/-n

[ ¥
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WATERIIGHT APLICATION APPROV AL,

ry

) [
) ‘ The Water Be-orees Commission li reby approves Water Rkt \pplication N, l Iﬁo - 5

Ladcorn Counry Ruga L Watee Sysven . r}‘mgﬁi SBUEG
e .. : (ot Othice Sddress

' . Y (Applicant)
=20 IS TA —With the sollowng madifications:
State)

The hewhseiwan well appr j
) ? bproved under this Permilb wi cat
noar domeetioe vell ¢ “Au“uﬂbﬁ$_‘.g}ngéwxlsl be located
_ on c wells and.-ﬁunnannnnguh-n wéﬁls wﬂich may obtai..
water from the same aquifer, The edgattion vell owaer under
. " . . . . . ) ' !
Fhl& Permit, shall controil his dasssteseision, withdravals so there
1s not a reducti ; e : i i isti :
tion of nequchgkgl supplies in existing domestic

. . . . e MOUN :
wells or in irrigation wells having prior water rights,

NQALEMEEE__j.i,|«;lQ_

Date of first receipt of application
19

Date of return to applicant for correction, amendments or changes rec wired
I b |
1a

2 (A

Pate of receipt of corrected application

Approved N 2 , 19 l, Recorded in Book ”
’ WATER RIGHT PERMIT NO, ﬁQ_'s
The Water Resources Commission hereby grants and issues this Water Right Permit :\'u.'le.:A-?l anthorizing the construetion of

the water use system and the putting of water to heneficial use a< stated in the Application and as modified in the Water Right

Application approval, subject, however, to the following limitations and conditions:

1. The date from vhich applicant may claim right is w&_ ._2..5__., 19y 109

2. The l‘;llli\‘:llo'lll of at least one-fifth of the work above specificd is to be completed e or lw['nrc_\)_u_hi__zg.._. I‘)E..

3. Tiie whole of said work is to Le coapleted on or hefore _'~lA.b\.\J_ﬁ_B.‘f < (46) , l‘)w_

4. The limit of time from proof of heneficial use of water appropriated in accordance herewith's JJAWDI‘)-&Q.
The water appropriated shall ve used for the purpose (,r__ZLLQM_AIEJE MIPELY

5.

Page

—

6. The prier right of all persons who, by complianee with the laws of the State of South Dakota. have azquired a right 1o the use of
water must nut be injurionsly affected by this appropriation.
. ‘.
7. The amount of the appropriation herein geanted shall <ot exceed \ . @ o cubiv feet per second: neither shall it
amount of water needud {or bueefivien

exceed the capacity of the above desceribed water supply system, os shall it exceed the
alsuores than 3 diad (o) pA femtC L Wmmw

sd e pepatanpsiatian o Jienited da 00
} N

et aiideibelosatly frziitalicinguass;

Lissberterrrrtmrrreone=d vevemts Lo wesscopslal e e sack acse of Ludte wEich water i
VSED ToRr BuRArTT RYY I8 pn wwhich water i

actually and beneficially wpptiodds fpmierimmtion on or before _\ZM_U.M !‘).ELQ._’ saitd water to e used during the

GO AMNYTINUGODR LY

fullowing described ar nual period:

Witness iy hand this
WATER RESOURCES COMMISSION

By: . -
AN\ e _() \
. ?’( \Q\kLL' [
Chief Ifugil{\mf. Exceutive Uffiver

N~

!")

Certificate of Construetion laued
19

Water License Licurd

sT
21~ ‘h;M_LhﬁjiLUiﬁﬂi_.w:]J_
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City of Sioux Falls
Water Rights Numbers
for Existing Wells.

b \‘ B
. 254-3 through 276-3

1298-3, through 300-3
395-3 through 397-3

1305-3, 1306-3,
1247-3, 1519-3

Ta
B U P



T TR TR Tty
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LOCATION OF CITY WELLS

" Well No. |l T102 MR 50W 2,220 So Ctr Scec. 37
1,750 West See, 32
Well No. 2 T101 N K04 1,450 No Ctr Sce. §
: 1,275 West Ctr See. §
Well No., 3 T101 NR 50V 2,440 So Ctr Sec, 5
1,126 East Ctr Sec., §
" Well No, 4 T101 NR 50w 2,510 So Ctr Sec. 5§
860 West Ctir Sec, 5
. 2 .
¥Well No. 8 T100 NR S1W 05 So NE Cor. Sec. 7
1,370 West NE Cor. Sec. 7
‘Well No. 10 T101 N 50W 2,510 So Ctr Sec. 5
: 2,050 West Cir Sec, §
Well No. 1i T101 NR 50W 150 No Ctr Sec., §
760 West Crr Sec. 5
Well No. 12 T101 NR SO0V 760 No Ctr Scc. &
) 495 West Ctr Sec. §
vell No. 13 T10X1 NR 50 1,390 So Ctr Scc. 5
1,995 West Cry Sec, &
Well No. 14 T101 NR 49W ° 1,715 So Ctr Sec. 4
’ 2,575 West Ctr Sec. 4
Well No.'15 T101 NR 50w 955 So Ctr Scc, 5
| 2,319 Bast Ctr Sec. 5
Well No. 16 T101 NR 50W 200 No Ctr Sec. §
1,980 East Ctr Sec. §
Well No. 17 T101 NR 50W 1,360 No Ctr Scc. 5§
1,620 East Ctr Sec. 5
"Well No. 18 T101 NR 50W 2,540 No Ctr Scc. 5
1,320 East Ctr Sec. §
Well No. 19 T100 NR 50W 1,620 No Ctr Sec.-8

3,215 East Ctr Sec., 8

Well No. 20 T102 NR 50V 2,045 So Ctr Sec. 32
1,586 West Ctr Sec. 32

Well No. 21 T101 NR- 50W 2,350 No Ctr Sec, §
2,125 West Ctr Sec, 5

Well No. 22 T162 NR 50W 1,980 So {tr 3cc., 32
; 185 West Ctr Sec., 32

Well No., 23 T101 NR 50W 560 So Ctr Sec. 5
65 East Ctr Sec. §

Well No. 24 T101 NR 50W 2,575 No Ctr Scc, 5
2,475 East Ctr Sec. 5

W-11 No., 25 T103 NR 50W 150 No Ctr Sec. 29
800 West Ctr Sec. 29

Weil No. 206 T103 NR SOW 155 N Ctr Scc., 29
: 1% Fast Ctr Secc. 29



No.

No.

No.

(73]
[#N)

T101 NR 51K

Ti0l NR dou

TIe2 NR qow

T10Z2NR a9y

T102 NR g0y

T10Z2 NR oy

T102 NR 49w

T101 NR 491

T101 NR 49w

T101 NR 4oy

2,475
1,255

725
760
330
150

2,510
165

4,000
1,150

2,200
50

50
50

So Cir Sec.

Last Ctr Soc

R e Lt SR

{

. 6

Yast Ctr See. 6

So Ctr Sec.

.0

west Ctr Sec, 3?2

S0 Cry Sec,

West Cir Sec
No Ctr Sec.
So Ctr Sec,
West Ctr Sec

west Ctr Sec
So Ctr Sec,

Fast Ctr Sec.

South Ctr Se

SEY% of NBY of Sec.,

193 I
(]
.

32

20

.20

.20

20

20

c. 20

O

1,050 Rast of NW Corner

40 South of Ny Corner

1,050

20C North

N .

Sec,

of

Sec., 9

East SW Corner of Sec. 4

S Corner Sec. 1

PRV
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Form 2A - Weils, Dugouts nr Water Storege Gams (Supplement to form 2)

*12.

Feincipal Features of the Praposed Water Supply System (continued.)

0. Well lnformstion or Estimates

(1) D'l Hole, Diameter , Depth ———

-, Uiagmeter Thichiess o .
{wood,concrete, steel, 1c)

(3) Ferforated Screen,

(2) Casing, Type

Type , Diameter , Length - —

{4) Gravel Pack, 3 hickness , Length cf gravel pack

E.  Dugout Information nr Estimates.

{1} Surfize dunensions , Depth
* F.  Fill out for Either a Well or a Dugout.
{1} Watrr Bearing Materials, (Pleast attach a copy to test well log if available.)

Character of Water bearing material;

Depth to top of water bearing matarial

i

Oepth to bottom of water bearing material

Thickness of water bearing material -

Depth to wate- (ground surface to water level) ..

ot

{2) Distance to nearest existing household or livestock watering walls.

i it

Or same owner's prop 'ty — rds. On proparty ewned by othpts e rds. .

G.  Water Storuge Dams.
If the propused water use system contains one nr more veater storage dams, please show in the space
below, the height, maximum water depth, surface area and storage capacity of each storage dam. The

location of each water storage dam thoutd be shown on the water right map.

*As shcwn in the attached list of Sioux Falls Water Riguts Numbers,

e )
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Form G - Notice of " 1o Appropriate Water - 179¢=13

Publish ticst publication, on or before _Deseelies Ze g .

NOTICE
INTENT TO APPRUPRIATE WAT LR

Pierre, Scuth Dakota 57501
Ratl Docevbor 0 1970

Notice is herehy given that___Lincoln County Nural Vater Lystiw

whase postoffice add:es, je_.._llorzisbueg . South Dakota, has made an spplication in accordance
with the provisions of tre water laws of South Dakota for a permit to approgriate f5r beneficial use

1e65

cubic ieet of water per second of time fromy flg BFOERD wnter

Bioux Folly Vicll Sites

—~———-through the

» the point of diversion o7 which i'srt% be Jagaled.ip. the_she guie
av for the City of Siloux Fallg enfeting 23 diverslon pointy located in &: ciion

7,5200H, R51V) Beetdons 4,6 ond 9, TIOIN,TASY; Secilons 5 and B, TIOLN, R50k;

Section ¢, TIOIN, 25iV; Scctions #0,32 ond 33, TICZN, BLIY:Scetlion H,TL0ZN, ROGL

and Soecticn 29, Ti03H, RSGL. )
obBeRtotiams st B s e aesesoONge —— Said water 1o be used for the purpose

of providingareigatine: an shesfullowing described: jargs

water supplien for rural {anfly ure within the Lincoln County turel batcr Systenm,

17903

Thix application No. will be considered oy the Water Kesources Commission at their office at

Y T ) RETH
Pictre upon the ___fih_,day of Jesvary 19 71 Lat ~it0 P, — .M. All interested

persons may app:r and oe heard.

cct Bornard Uthe,County Agent,
Cacton, S&.D,

WATER RESOURCES COMMISSION

By:
ccd Rcherd Lotien, Chotyisen
Lincoln County iural Water Epston
Harriebuvg, §.9,

BULTOR, F. JOlss, Wotcr Mphir Spcetaliot



Furm 8 - Proof of Pubbi~ation . Notice of

!/ . .
Inantto AL piiate Water .
1790.3
No. r90-:
PROOF OF PUBLICATION
STATF OF SOUTH DAKOTA )
) ss.
. 'y 5 :
County _f1nnehaba —)
We T. HASGAR
. Me 2. ks hereby
certify that the annexed printed copy of Notice of tnrent 12 Appropriate INTENT TO A';:%gfnme WATER
ez PRITE, South Dakera ' 501
. . . - . . ! . r
Water was taken from the_Sioux Falle Argua Leader Covors S Ruv ARy, 'ff{lm"'&'h#"‘p%'ﬁ
cffice " yddrais s Harr styrg, Seuth Da-
Cordance witn Ihe ‘orosucitien ln ac.
A newspaper which during the whole time of publication of said notice ler a';'&’og?'n.f‘f"';ér"i‘éﬁ'.?k'ﬂf 3 permit
herein after stated, has been and js printed and pablished in the_____ foore feel of water Froran e e
R e
State Joutn Dakot, the Clty of Stewn Fols ok ) 33 dhr-
of 3outn Nalcta - ;,:.,Cpg,,,",,’m,,,"lf, Treat, A gher
REVY;  Section 4 and TINN
. . RHW; Sikctlons § and REOW)
County of Minnehaha

% hok,
1 » T A v/ L 2, 1
e and State of South Dakota: g érlnn?."g.’g:\‘ﬁ‘;’s'ecf&ggf i,
that the said notice was published in said o 108

. R30W s %, TI0IN, RSON.
newepaper on the following 3ald water 10 b8 wied far foa” preit:
four dates:

)
of frnv!dlng waier suppliss for rural
family use withi= the Lincoln Zounty
Rural’ Water Systein,
Saturday 3, ; 1970 erea oy T Wagr Baomni be con
e DO g e [ B P »
- &7 2» Pecembver 1970 maslen’ at thelr office at Plerrs upon
the 20th dar of January. 1971, at 2:00
Pn.SA.b:ll 'z" trested perscns may arpear
Saturday 12, Dac zber 197 "WATER RESOURCES COMMISSION
= dacenber 1970 By: BURTON F. JONE .
wmé ng!;um.';‘pe:lalm - l,~
- . . (c: Bernar ¢, L
Jaturday 17, Dacenbeor 870 gcu?ey Asvsnf, e !
. - — arion, $.0D,
. :::r Richerd Lammen, Chaireman .
. " . . Linceln County Rural Watér System
Saturday 26 pscember 1970 0.

Harrisburg, $.0
/ ) -
&) 720, ~

Dec. S, 10, 19, 2%, WO
(Signatgfef/") §
A
. Combtroller

{Title)

Decenber 26, 1970
(Date Signed) T

At d=dl .
.L( PEC oo oy it
" \\_ - —— 'g_l
ERACRULY Seie T Tl E R

s



RESCLUTTION
A RESOLUTTON CONCURRING It THE APPLICATINN OF LINCOLN COUNTY RURAL WATER
SYSTEM FOR A PERMIT TO APPROPRIATE SURPLUS WATERS THROUGH A PORTION OF THE
STOLX FALLS WAT'ER DISTRIBUTION SYSTEM,

WHERFAS, the [Lincoln Cceunty Rural Woter System {s making application to the
State Water Resources Commission for a permit to appropriate swplus water
from diversion points under permit to the Clty of Sioux Fallg, and

WHEREAS, it 1s proposed that the Clty of Sjoux Falls aund the Lincoln County
Rural Water System enter into an agrecment concerning the delivery of surplus
water to the Lincoln County Rural Water System through a portion of the Sioux
Falls distribution system, and

WHEREAS, the statutes of the State of South Dakota require that the
Lincqln County Rural Water System obtaln its own permit for water rights,
now therefore

BE IT RESOLVED that the City Commission of the City of Sieux Falls,

South vakvta hereby concurs in and does not object to the applicaticu of the
il '

Lincoln Ccunty Rural Water System for a permit to appropriate surplus water

providing that such water is de¢livered to Lincoln County through the

faci:ities of the Sioux Falls Jater Department.,

Adepied this 23vd day of November, 1970,

ATTEST ¢ )
M. SZAMEIT, City Augitor

. S

By :j’ L /A‘."w.;’/'-';

bDeputy City Auditor
r

;Q

/




"

ETITION

The undersigned, each, tespactfully petition and requost the Watar Resources Com-
mission of the Sicte of South Dakota *5 dany the application of the Lincoln County Rural
Watnr Sysrem, Harelburg, Zouth Dakota, to appropriate ground vater thiogh City of Sioux
Falls Well Site« under application No. 1790-3 filed with the Water Re wources Comimission at

Piarre, South Dakote, on the 3rd day of Decumber, 1970,

P NAME ADDRESS TOWNSHIP DATE
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CIRCULATOR:S CERTIFIGATE *f

i

In
o
going petition consisting of four pages ang that each person whose name i3 subscribed thereto NN
Personally signed the some upan the date indicated OPpasite soid signatyre

: ~
. Upon knowledge,
infoimution gng belief, the undersigned stotes thq each such

be affe

cted by additiong] diversionof grc'und water through

City of Sioux Falls We!| Si'es.
Dated this 177 gqy of %,,h,«/,,%‘_, 197/ .

m_
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: PETITION
N i 1’} :
i , |
The undersignad, aach. respactfully’petition and request the Water Resourves Com- .
: misston of the State of South Duwata to dany the application of the Lincoln County Rual .
‘ . D
? Water System, Hoitlshurg, Souti Dabotas to apprapriate giound water through Clty of Sloux '
! ' . ;
i Falls Well Sites under application Mo, 1790-3 filed with the ‘Wuter Resources Commission at :
i
! . Pierre, South Dakata, on the 3id day of December, 1970, .
P
z NAME - ADDRESS TOWNSHLP DATE
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! | CIRCULATOR'S ("ERTIFICATE
’ T.he undersigned hereby certifies that he ﬁersonolly circulated the within and fore-
J going petition consisting of tour puges and that each person whose name is subs;:nbed thereto

Personally signed the same upon the dafn indicated oppusnfe said 5|gnoiure lJpon knowledge,

1“ \~

information and belief, the undersigned states that each such person lwes in an area hkely to

be affected by adduhonul diversion of ground water through City of Sioux Falls Well Sites.

Dated ﬂns (;_ day of /)/c 2L 1197 /

4 . | / S "%4(/{ / 7/ / /.? Lt

,;f‘ : v Sighature




STATE OF SOUTH DAKOTA)
) SS
COUNTY OF MINMEHAHA )

DLE ASPAAS ; being first duly swoin on oath deposes and

states that he is a resident of Mapleton Township, Minnehaha County, South Dakota, ond that
he makes this affidavit upon personal knowledge of the facts herein set forth.

He knows that no more than six years ago he and other persons in the area could
obtain good wells for domestic water inexpensively and without having to drill more than
tweniy- {set. In fact it was pussible to obtain water without diilling by simply driving the
pipe and sand point into the ground. Since that time the woter leve! has steadily dropped and
many such shallow wells are either dry or in danger of becoming dry. The present water level
has been lowered to the point where if it continues to be lowered at the same rate, it will be
necessary for home and land owners in the aiea to convart to expensive deep well systems
merely to obtain water for domestic uses.

There is litrle irrigation within Mapleton Township and little chance of irrigation
even at present water use levels. The City of Sioux Folls, because of its massive water needs.
would undoubtedly object to any application fur irrigation permits.

While the present request for water constitutes only a small percentage increose in
the number of gallons to be removed annually, the use by Lincoln County residents, once the
water is readily available, can ke expected to increase repidly. In addition, the needs of
the City of Sioux Falls have sieadily increased and can be expected to do o in the foreseeable
future. The available water supply at the present time is limited and witl, even withcut the
proposed diversion to Lincoln County, become more so as the City of Sioux Falls continues to
expand.

Your affiunt believes from his observations that pumping at the present annual rate
affects the amount of available sub-soil moisture, Your affiant and others in Mapleton and
Sverdrup Townships depend upon adequate sub-soil moisture for crops. Agriculture in those
areas is essentially dry-land farming dependent upon water fiom natural sources with little
chance that irrigation systems will be available, Sub-seil moistuie content is, theiefore, a

matter of deep concern,



WHEREFORE, your affiant re pectfully requests the Commission to deny application

MNo. 1790-3.
) , o
/ e
: (’,6- 4 '(J'/',_:H(&(z g
/

Subscribed and sworn to before me this ___.’./ day of January, 1971.

AL /J/////

"Notary Publlc - State of South Dakota
My commission expires: 10-22-75
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STATE OF SOUTH DAKOTA )
) SS
COUNTY OF MINNEHAHA )

ORILL GUNDERSON « being first duly sworn on oath deposes and

states that he is a resident of Sverdrup Township, Minnehaha County, South Dakota, and that
he makes this affidavit upon personal knowledge of the facts harein set forth,

He knows that no more than six years ago he and other persons in the area could
obtain good wells for domestic water inexpensively and without having to drill more than
twenty feef. In fact it was possible to obtain water without drilling by simply driving the
pipe and sand point into the ground. Since that time the water level has steadily dropped and
many such shallow wells are either dry or in danger of becoming dry. The present water level
has been lowered to the point where if it continues to be lowered at the same rate, it will be
necessary for home and land owners in the area to convert to expensive deep well systems
merely to obtain water for domestic uses.

There is little irrigation within Mapleton Townshin and little chance of irrigation
even at present water use levels. The City of Sioux Falls, because of its massive water needs,
would undoubtedly object to any application for irrigation permits.

While the present request for water constitutes only a small percentage increase in
the number of gallons to be removed annually, the use by Lincoln County residents, once rhe
water is readily available, can be expected to increase rapidly. In addition, the needs of
the City of Sicux Falls have steadily increased and can be expected to do so in the foreseeable
future. The available water supply at the present time is limited and will, even without the
proposed diversion o Lincoln County, become more so as the City of Sioux Falls continues to
expand,

Your affiant believes from his obtervations that pumping at the present annual 1ate
affects the amount of available sub-s<oil moisture. Your affiant and others in Mapleton and
Sverdrup Townships depend upon udequate sub-soil moisture for crops. Agriculture in theose
areas is essentially diy-land furming dependent upon water from natura! sources with little
chance that irrigation systems will be available. Sub-soil moisiure content is, therefore. a

matter of deep concemn,



WHEREFORE, your affiant respectiully requests the Commission to deny application

No. 1790-3. e

o Come?”

(_// 9 / -
ol Lo —,'/'[J.' l,/«:),/?(/

- B

A
Subscribed and sworn to before me this <" day of January, 1971.

’f:;';’//:; 7. 4‘-' \"////)f&///( .
Notary Fublic - South Dokota
My commission expires: 10-22-75




RESOLUT 10N
A RESOLUTTION CONCURRING IN THE APPLICATION OF LINCOLN COUNTY RURAL WATEK
SYSTEM TOR A PERMIT TO APPROFRIATE SURPLUS WATERS THROUGH A PORTION OF THE
SIOUX FALLS WATER DISTRIBUTION SYSTEM,

WHEREAS, the Lincoln County Rural dater System is making application to the
State Water Resources Commission for a permit to appropriate-surplus water
from diversion points under permit to the City of Sioux Falls, and

WHEREAS, it is proposed that the City of Sioux ¥alls and the Lincoln County
Rural Water System enter into an agreement concerning the delivery of surplus
water to the Lincoln County Rural Water System through a portion of the Sioux
Falls distribution system, and

WHEREAS, the statutes of the State of South Dakota require that the
Lincoln County Rural Water System obtain its own permit for water rights,
now therefore

BE IT RESOLVED that the City Commission of the City of Sioux Falls,

South Dakota hereby concurs in and does not object to the application of the
Lincoln County Rural Water System for a permit to apbropriute surplus water
providing that such water is delivered to Lincoln County through the
facilities of the Sioux Falls Water Department.

Adopted this 23rd day of November, 1970,

I ey P : -
//:'ﬁ‘;' et e
-7

“Mayor

Fider 'Z-?’?“»Ca_/"

ATTEST: .
M. SZAMEIT, City Auditor

C A
By: rp‘/ g1 AV a2 )
Deputy City Au?ﬁtnr




10: [he Commissionors, City of Sivux Folls:

As counsal for Maplaton Townthip, and on benalf »f the Baard of Suparvisors theroof,
the undersignad raspectfully presants tha fu'lowing:

1. 1t °s tha undarstanding of the Board of Suparviwrs »f Maploton Township that the
City of Sioux Falls is prosently considering providing waiar ‘o revidents of Lincaln County,
South Dakota, residing odjacant to the City of Sioux Falls.

2. The said Board of Supervisors does hereby enter ity formal protest on belalfl of tha
inhabi tants of Mapleton Township to tho proposad plan to‘ grov. de warar to residents of Lincoln
County for the following 1easons:

o The Citv of Sioux Folls has, in the putr beer zcacernad ot variaus
timas cbout whathe: he available water wpply wee wfﬁc‘:rfv fo the um of its
citizens.

b The primewy source of water for the ity ¢ Sioux Falls iy the oquifar
lying North of the City, a substun;iol portion of whizh urderliss 'Aaplaton
Township.

c. The residents of Mapleton Township am, even no aware of the affact
upon tho water level in Mapletan Township causad to pomping for the uns of the
City of Sioux Falls.

d. A substantial portion of the warar usad by the Cltv of Sioux Falls it
pumped fiem walls located within Mapleton Township, and, presumably, if
water is hereafter provided to residents of Lincoln County, the omaunt of water
romovad from within Mapleton Township would be substantially increased.

o. Tha odditional water token from Mapleton Township would irevitouly
furthar impalr the water resources available to the reasidants theiaof,

f. Plentiful water resources are essential te the Mapleton Township
conununity .

g. At the present time the use of water resources within Mapleton Town-

ship, particularly by the agricultutal community, is saverly tastricted. Requoshs



PRS N

o ) "
e . N
b4 M

for parmits to use water resources for irrigation purposes aro uniformly opposad
by the City Commission,

h. The only logical result of the additional water raquirements which
providing water to Lincoln County rasidants can result in is additional restri=tions
upon the usm of watar rasources by residents of tAapleton Township,

Accordingly, the undersigned, on beha!f of Mapleton Township, respectfully requasis

that the proposad plon under which this City would supply water to Lincoln County residents

bo rejected.

Dated this 26th day of QOctober, 1970,

) %'ZZ‘:.«'

Mérvin D. Keller

KELLER AND PARKER

Atforneys for Maplaton Township, a public
corpesation

613 Northwestern Bank Building

Sioux Folls; South Dakota 57102
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f by counsel for Mapelton %ownship, which is one of the townships under
i

=~

October 29, 1970

Assisetant Attorney General Ce o e
Capitol Building Lo i

Pierre, South Dakota 57501 N e
.T'\lt \'la‘i{"z n;qn Jrcrn n 'k 33

Mr. William Srstka ']Eg(js—”?qu-{
\(

- : TOORTCQUTH Dy Ty
,\Dear Bill:

Recently, our Ciky Commission, by a vote of 2 to 1 approved,
aubject to certain restrictions, the sale of municipal water to an
agrlcultural district outside the city limits. SDCL 9-47-1 providesn
in part that water not required or used for municipal punposes may be
advantageously disposed of to districts outside the limits of the
municipalicy.

' After this was approved, it was braught to my attention that

L the State Water Resources Commission, from time to time, publishes

"notices of appropriation of water, giving notice to owners of certain

__sections of land that certain water will be appropriated for the "purpose
[_]of providing future municipal water supplies for the City of Sioux Falls.

=

Because of this appropiilation, the question has been brought
up as to whether or not the City would have the right to sell that water
outside of the City limits, on the theory that the appropriation extends
only to the City of Sioux Falls. 1 aw enclosing the copy of one of the
noticea referred to,.

I am also enclosing a copy of a protest filed with the City,

which the aquifier for the City lies.

In talking with #Mr. Burton Jones of the State Water Resource
Commisasion, I was advised that they will be meeting on Nowvembexr 4 anda 5
and that you are the Attorney General assigned to them. I do beliecve
that they will be submitting the guestion to you of whether or net the
City can dispose of water to districts outside of the city limits under
the ahove set of facts. For that reason, I felt that it might be advant-
eous to you to give you advance notice of this question and we cettanly
hope that an Attorney General's opinion will be forthcoming on it.

Sincerely,

Enclosures Roger A, Schiagex
RAS1cf City Attorney



Ncvemnber 6, 1970

Mr. Roger A. Schiager

City Attorney

city of Sioux Falls

Sioux Falls, South Dakota 57100

Dear Mr., Schiager:

Please refer to your letter of October 29, 1970, addressed
to Mr. William Srstka, Assistant Attornsy General, in which you
express concern as to whether or not waterx rights held by the
City permits delivery of water to users outside the City limics.

SDCL 46-1-5(2) provides that a municipality may not acquire
or hold water rights for other than its own purposes. However,
water rights may be acquired by thé district entity with diver-
gsion and delivery of water to the district through the City's
water syscem. Such arrangement, of coursz2, is subject to City
approval. SDCL 46-7-1 covers as related to water rights.

Under tha factual situation cited in your lsiter, any water
rights which may be granted under application by vhe rural dis-
trict entity for permit to appropriate water (SDCL 46-5-10 througn
456-5--30) with diversion and delivery of water through the Cityv's
water system would be subject to provisions of SDCL 46-5-39,40.

The Actorney General's office concurs in the contents of
this lexter. ‘

I hojie that these comments are halpful and that the desires
0. the City and the rural people may be consummated.

Vo Sincerely,

JWG: s J. W. Grimas
¢c Attorney General, Pierre, S.D.

Richard Lommen, Harrisburg,S.D.

Mayor . B, Schirmer, Sioux Falls,S.D.



November 13, 1970

Mf. Marvin D. Keller
613 Northwestern Bank Building
Sioux Falls, South Dakota 57102

Re: Provosed sale of water by
City of Sioux Falls to

residents of Lincoln County
Dear Mr. Keller:

This concerns your letter of November 10, 1970.

The proposed water service to Lincoln County residents by
Sioux Falls is subject to certain statutory conditions. SDCL
9-47-1 provides authority fc :-the City to deliver water not re-
quired or used rfor municipal purposes to Lincoln County residents,
SDCL 46-1-5(2) provides that Sicux Falls may not acquire or nold
water rights for other than its ouwn purposes. Pursuant to SD2L
46-5-38, Sioux Falls has acquired water rights for present and
future nezeds from ground water ungderlying Mavlecon Township sub-
ject to provisions of SD3I, 46-1-5.

Under these conditions it ig anticipated that the wLincoln
County people will make application for water rights (SDCL 46-6-3
and 46-5-5 through 46-5-30) with diversion and delivery chrough
the Sioux Falls water system. Procedural action on such an appli-
catien includes public hearing before the Water Resources cCommis-
sion (SDCL 46-F 17,20). If oc when such an application is raecaived,
I shall endeavor to notify You as to the public hearing in case
the punlished hearing notice should e@scape your attention. I am
Sure that the Water Resources Commissicn will welcome any presenta-
tions for the hearing from the supervisors or people of Mapleton
Township, whether wmade in pexrson or otherwise, Attendance at the
hearing may be desirable but is not mandatory.

T hope that this information is helpful.

Sincerely,

J. W, Grimes
JWGels
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KELLER aAND PARIKER
ATTORMEYS.AT-LAW
G13 HORTHWESTERN DaK BUILDING

MARVIN D. KELLEF.
ROBEAT J, PARKER

PHOME 603-336.1890
SI0UX FALLS, 50, DAK, 57132

November 10, 1970

W

EERIVER

Mr. J. W. Grimes \ Hov 13 1370
Chief Engineer \ —

Water Resources Commission STATE WATER RESOQURCES COtts.
State Capital Building UEPRE QU PAveTy

Pierre, South Dakota 357501

Re: Proposed sale of water by City of Sioux Fulls to
residents of Lincoln County

Dear Mr. Grimes:

| represent Mapleton Township. Recently the City Commissioners of
the City of Sioux Falls, by o 2-1 vote approved in principle the sale of water by
the City to certain residents of Lincoln County, South Dakota. This is a matter
of major concern to the Board of Supervisors and electorate of Mapleton Town-
ship.

Mapleton Township lies directly North of the City, along either side of
the Big Sioux River, The greater number of wells maintained by th« City for its
water supply are located within the territorial limits of Mapleton Township.

The volume cf water drawn by the City from its wells has a direct effect upon the
water level of the aquifier which underlies Mapleton Township, and, as a
consequence . has a direct effect upon the availability of water to residents of
the Township.

For some time the City has used every device at its disposal to limit the
use of water by residents of the Township. The reason advanced for the need of
such limitation has been the alleged shortage of cvailable water resources for
the use of the City. Yet the City Commission hus now approved the sale of
water resources to residents of another County, without vonsulting the persons
most affected thereby. It can be presumed that, if this propasal is accepted by
the Water Resources Commission, the residents of Mapleton Township will shortly
be required to accept more severe limitations upon their water supply.



Mr. J. W. Grimes
Page 2
November 10, 1970

The State of South Dakota is now. and for the foreseeable future will be,
primarily dependent upon a viable agricultural community . Agricultural pro-
duction varies in direct proportion with the ready availability of water. The
residents of Mapleton Township will not voluntarily accept a turther reduction of
available woter supplies.

Accordingly, | respectfully request thai the undersigned as well as the
Mapleton Township Supervisors, to whomn a copy of this letter is sent, be notified
a reasonable time in advance of any hearings concerning the proposed sale of the
date and time thereof that we may have an oppertunity to appear and make a
presentation in opposition to the proposal.

Very truly yours,

KELLER AND PARKER

\ e /1y /
/1//7’ - ) ),D//// ,
) 7/? S '\\,.-A i L'/(L{/-‘)_/‘
“Ratvin D. Kellnr
s/

MDK ik

cet Boord of Supervisors
Mapleton Yownship

Mr. Morris Oien, Supervisor
Mapleton Township
Renner, South Dakota 57055

Mr. James Wehde, Supervisor
Mapleton Township

Route #1

Garretson, South Dakota 57030

Mr. Curtis Eggers, Supervisor
Mapleton Township
Renner, South Dakota 57055
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LRGN COUNTY EXTENSION SERVICE

February 17, 1972

!r iﬁ.‘;@,);ﬂ.,’,u “[3]‘ r

. }
¥r, J. W. Grimes '_A:\;"., '~-~‘HL;)
South Dakota Water Resources Commission SYATE Y Al[ﬂ‘ﬂSOJ 028 nnve
Gtate Office Building No. 2 PIERRE, SCUTH pA¥-1L,
Pierre, South Dakota 57501 o
Dear Joe,

Water System bids have been let and the bids hava beun avarded.
Bids were awarded to:

pivision 1 (Lines and Installation »>f lines) -- Subsurfco, Corp.
of Grand Island, lebraska.

pivision II (Above pround storage tank) -- Universal Tank and Iron
Works, Inc., of Indianapolis, Indiana.

sivision III (Under ground concrete storage peservoir) -- Moorhead
Construction Cou., Inc., of loorhead, Minnesota.

The Water System has hired an inspector for the construction period of
tha Pural Water System,

Sincerely,

’ A[ :
\':JIL‘ EI Y ( ' .
Gerald L. Spilde
Assistant County Agent

4
4



LINCOLN COUNTY
RURAL WATER SYSTLM
REQUIREMENTS

Job No. 2076
Neverber 10, 1970

Initial Usage - 75% Domestic Water Used
25% Livestock Water Used

Ultimate Usage - 1009 bomestic Water Used
100% Livestock Water Used

305 Uscrs 305 Users *405 Users
(Initial Usaqge) (Ultimate Usage) (Ultimate Usaga)
Daily Gal. 85.0 thousand 225.0 thoﬁsand 292.5 thousand
Monthly Gal. 2.55 million 6.75 million 8.77 million B
**Cubic feet 0.393 1.065 1.359

pP2xr sec.

*Maximum System Design Capacity _
**Computed as & continuvous flow over 8 hours (transmission main design)

NOYE:  Application for permit was made for 1.359 + 20% or 1.631 cfs,
The system could conceivably deliver this additional amount:
of water with the addition of booster stations, additional
reservoirs looped lines, etc.

\

DK: jme



SPECIFICATIONS
AND
CONTRACT DOCUMENTS
FOR 'THE
CONSTRUCTION OF
LINCOLN COUMPTY RURAL WATER SYSTEM

HARRISBURG, soury DAKOTA

BOARD CF DIRECTORS

Richard Lommen - President
Joe Hoffman - Vice Pregident
Gene Schroedar - sSecrutary
John Juel - Treasurer
Harry Hall
Lloyd Oppold
Arnold Zueger

ATTORNEY
Brown & Myrabo

LINCOLN COUNTY EXTENSION AGENT

Bernard Uche

I hereby certify that this plan, specification
Or report was prepared by me or under wy diroct
supervision and that T am a duly Ragistered
Professional Engineer under the laws of the

State of Soutt akota.
LA

Delmar Koel, South DakoiZ Reg. ho. 1789

Date ///“' g"";’/

Revised 12-28-71

By

DEWILD GRANT RECKERT & ASSOCIATES co.
ENGINEERS - ARCHITECTS - PLANNERS
ROCK RAPIDS, I0WA
SIOUX CITY, IOowA



SPECTIFICATIONS
AND
CONTRACT DOCUMENTS
FOR
CONSTRUCTION OF
DIVISION Y - DISTRIBUTION SYSTEM
DIVISION II - WATER TJWER
DIVISION IIT - GROUND STORAGE RESERVOIR
AND PUMPING STATION
FOR
LINCOLN COUNTY RURAL WATER SYSTEM

HARRISBURG, SOUTH DAKOTA

1971

Job No. 2076

DFEWILD GRANT RECKERT & ASSOCIATES CO.

ENGINEERS - ARCHITECTS - PLANNERS
ROCK RAPIDS, IOWA
SIOUX CITY, IOWA



INDEX TO

SPECIFICATIONS AND CONTRACT DOCUMENTS
LINCOLN COUNTY RURAL WATER SYSTEM

HARRISBURG, SOUTH DAKOTA

Advertisement for Bids

Item I - Notice and Instructions to Bidders
(FHA 424.2)

Item II - Bidder's Proposal (FRHA 424.2)

Item IIL - Notice of Award (FHA 424.2)

Item IV - Bid Schedule (FHA 424.2)

Item V - Construction Contract (FHA 424.2)

Item XI ~ Certificate of Owner's Attorney

Compliance Statement (FHA 400--6)

Performance and Payment Bond (FHA 424.2)

Application for Payment (FHA-SD-424-11B)

Certificate fcr Payment (FHA-SD-424-114)

Contract Change Order (FHA 424-7)

Special Conditions

Log of Test Holes and Subsoil Report

TECHNICAL SPECIFICATIONS

Section G-1

Section G-2

Section G-3
Serction G-4

Section G-5

General Information Applicable
to All Divisions

Excavation, Backfilling, and
Grading

Concrete and Masonry
PFroject Piping

Miscellaneous Iron and Structural
Steel and Aluminum

1 -3
1 -2
1

S§C-1 - 5C-6

G-1 - G-5
G-6 - G-8
G-9 - G-19



Division

=
i

Distribution Piping

Section

Section

Section
Section
Section
Section

Section

Section

Division

1 - General

2 - Trenching, Excavation, Laying
and Backfilling
3 - bistribution System

4 - Pipe and Fittings
5 - Appurtenances and Materials

6 - Disinfection

7 - Miscellaneous Main Line Special

Valves and Structures

8 - Basis of Payment

Section
Section
Section
Section
Section

Division

I1 - Elevated Storage Reservoir

[
I

Standard Specifications

2 - Piping and Appurtenance

w
I

Site Work
4 - Electrical

5 - Measurement and Payment

IIT - Grownd Storage Peservoir and
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QPVRRTISEHENT FOR BIDS

gealed bids will be received by Liacoln County Rural Water
System, hereinafter referred to as the "Owner", for per forming
the work as set forth in the plans and specifications on or before
220  o'clock P.M., N\ Arunae, , 1972, in the

|
L—jv()/f/%f‘eh (\W\‘A_ (k}j'uﬂ: _rrsg’\ ) Cf\/’:(ﬂw \ &-dff)/\ \\i@}‘“’{?cf{%}

at which time said bids will be publicly opened and read.

The proposed rural water system shall consist of the following
divisions of work and approximate gquantities and kinds of materials.

pivision I ~ Distribution System -

construction of approximately 140 miles of main line,
and service line, size 1" through 10", valves, meter

pits, basement meter installations, and miscellaneous
appurtenant work.

Time for completion - 365 calendar days.
Division I1 - Elevated Storage Tank -

Construction of a steel elevaced storage tank,
100,000 gallons capacity and miscellanecus
appurtenant work.

Time for completion - 139 calendar days.
pivision III - Ground Storage Reservoir -

Construction of a 750,000 gailon reinforced concrete

ground storage resServolr, pumping station, and mis-
cellaneous appurtenant work.

Time for completion - 150 calendar days

All proposals shall be made on bid forms provided by the
Engineer.

Each bid must be accompanied by a certified check or tidder's
bond payable to the Owner for five percent of the total amount of
the bid. As soon as the bid prices have been compared, the Owner
will return the check or bond of all except the three lowest re-
sponsible bidders of each Dhivision. when the contract is awarded,
the checks or bends of the two remaining unseccessful bidders
of each Division will be returned. The check or bond of the suc-
cessful bidder of each Division will be retained until the contract
and surety bond have been executed and approved, after which it
will be returned.

AB-1



A performance and payment bond in the amount of 100% of the
contract price will be required to insure faithful performance
of the Contract.

A 1 year maintenance bond will be required.

The Owner resarves the right to reject any and ail bids or
to accept any bid. It is understood that the work to be done
is being financed with a loan or grant or both from the Parmers
Home Administration, U.S. Department cf Agriculture. Contractor's
Proposals shall hold firm for sixty (60) days to allow the Owner
to complete its financing arrangements. Mutually agreed upon
extensions of time may be made, if necessary.

plans, specifications and proposed contract documents may
be examined at the office of the Engineer. Copies of said plans,
specifications and contract documents may be secured at the office
of DeWild Grant Reckert & Associates Co., Engineers and Architects,
Rock Rapids, Iowa 51246, upon payment of twenty-five dollars ($25.00),
all of which will be refundable upon return of the plans and speci-
fications in goocd conditijon within ten (10) days following the
date of letting; otherwise no refund shall be made.

LINCOLN COUNTY RURAL WATER SYSTEM
HARRISBURG, SOUTH DAKOTA

BY /s/ Richard Lommen
President

AB-2



FHA Instructicn 3242
Exhibit O

ITEM 1
NOTICE AND INSTRUCTIONS TO BIDDERS
Date: 1972

1. Scaled bids will be received by the Lincoln County Rural Water System
hereinafter referred to as the “Owner.” tor performing the work as set torth in‘the Plans
and Specifications attached hereto, on or betore o'cdock - .inthe

.ot which time said bids will be publicly opened and read.

—-—See '}\“dv rtisement for, Ri or ti of i
2. AlDids must be madd on thie Elzmk Fn‘r(xinsmfmnpmuﬁﬁt;:clmlllcﬁ-tl“ﬁ?i.ng -)

3. Each bid must be accompanied by a certificd check or bidder’s bond payable to the
Owner for five per cent of the total amount ot the bid. As soon as the bid prices have
been compared. the Owner will return the cheek or bond ot all except the thiee lowest
responsible bidders, When the condract is awarded. the checks or bonds ol the two
reniaining unsuccessful bidders will be returned. The check or bond of the successtui
bidder will be retained until the contract and surety bond have been executed and
approved. atter which it will be returned.

4. A performance and pavment bond in the amount of 100 pereent of the contract price
with a corporate surety approved by the Owner and Engineer. will be required tor the
faithful performance of the contract. and the bidder shadl state i the proposil the name
and address of the surety or sureties who will sign this bond in case the contract is
awarded to him. A maintenance bond cuarantecing the repair of all dumage due to
improper materials o1 workmanship for a period of one year after the aceeptance of the
work by the Owner will also be required.

5. The party to whom the cortract is awarded will be required forthwith to execute the
contract and a performar.ce and payment bond within ten calendar days from the date
when the written sivtice of the award of the contrect is mailed to the bidder at the
address given by him. In case of failure to do so, the Owner may at his option consider
that the bidder has abandoned the contract. in which case the certified check or bidder’s
bond accompanying the proposal shall become the property of the Owner.

6. The Owner reserves the right to reject any and all bids or to accept any bid. It is
understood that the work to bz done is being financed with a loan or wrant or both from
ihe Farmers Home Administration. U, S. Department of Agriculture. Contracters™ proposals
shall hold fizm for sisty dayvs to allow the Owner to complete its financing arrangements.
Mutually agreed upon extensions of time may be maded it necessary.

~1

‘f the prospective contract exceeds S10.000. the bidder must submit Form FHLA 400-60,
ST

Commpliance Statement.” with his bid, An Equal Opportunity Clause will be a part of
all construction contracts exceeding $10.000.

(3-4-71) PN 247



FHA Instruction 424.2
Exhibit €

Page 2

Itemn 1 (cont.)

9.

10.

11.

14.

15.

If the prospective contract exceeds $10.000 and the contractor has 10O or more
employees, he wili file Stundard Form 100, “Fmploye Intormation Report.” with
the Joint Reporting Committee. PO, Box 12, Springticld, Va. 22150, within

30 days ¢fter the contract award and anouatly on or before March 31 thereatter
for the lile of the contract.

If the prospective contract is for $50.000 or more and the successiul bidder has

50 or more employees, he will dovelop and place on fife within 120 days of the
contract award written atfirmative action compliance Proyrams using Form AD-423,
“Contractor's Atfirmative Action Plan tor Fqual Employment Opportunity,” as

a guideline.

Before the award of the contract, any bidder may be required to turnish evidencee
satisfactory to the Ownes and L0 the Engineer of the necessary facilities. ability.
and pecunicary resouress 1o rultill the conditions ot the said contract.

Prior to signing the contract, the Contractor shall submit on a Form acceptable to
the Owner and Lngineer, an overall construction schedule for tie project. This
construction schedule shall start with the proposed date of signing the contract, and
the completion date shall be the date specitied in the contract.

Bidders must satisty themselves by personal examination of the location of the
proposed work. by examination of the Plans and Specitications and requirements
of the work and the accuracy of the estimate of the quantitics of the work to be
done. and shall not at any time after the submission of a bid dispute or comphim
of such estimate nor assert that there was any misunderstanding in regard to tire
nature or amount of work to be done.

The Constiuction Contract and the Detailed Specifications contain the provisions
required tor the construction of the project. No information obtained from any
officer. agent, or employee of the Owner on any such matters shall in any way affect
the risk or obligation assumed by the Contractor or relisve him from tultilling any
of the conditions of the contract.

Proposals which are incomplete, unbalanced. condit:onal or obscure or which
contain additions not called tor.erasures, alterations or irregularities of any rind
or which do not comply with the Notice and Instructions to Bidders may be
rejected at the option of the Owner.

A bidder may withdraw any proposal he has submitted at any time prior to the hour
set for the closing of the bids provided the request for withdrawal is signed in a
manner identical with the proposal being withdrawn. No withdrawal or moditica-
tion will be permitted after the hour designated for closing the bids.



FILA Instruction 4242
Exhibit ¢

Pape 3

Item 1 (cont.)

16. For the purpose of clarification it is understood that the work to be done is being
financ:d in whole or in part by means of a loan and grant made or insured by the
United States acting through the Farmers Home Administiation of the 13 :partment of
Agricu'ture. The Farmers Home Administration will, theretore, require approsal by its
representatives ot all contracts, attachments, and similar docements, all partiad and tinal
payments estimates, and all change orders.

17. Con:putation of quantitivs that will be the basis for payment estimatzs, both monthly
and final, will be made by the Engineer.

i8. The word “Owner” means the Lincnln County Rural Water_System _

The Owner will be responsible tor payment in accordance with the terms of the contrice.

The word “Contractor” means the person firm or corporation to whom the award is
made. Jubcontractors as such witl not be recognized.

The word “Engincer” refers to the DeWild Grant Reckert i Associates .

Co. . designated by the Owner as its engineering representative during the
Course of construction to make appropriate inspections and computations of payments.

The word “Representative’ means the State Director of «he Farmers Home Administration
or his designee.

19. Plans and Specitications may be obtained from the DeWild Grart Reckert &

Associates Co. . A deposit of $ 25700 will b required for the
!’l:ms and Specifications. S_25.06__ of which will be refunded to “hose returning them
“in good condition within ten days of the bid opening.

Lincoln County Rural_Water_ System
Owner

8y /s/ Richard Lomman

TITLE_____ President

(3-4-71) PN 247
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FHA Instruction -124.2
fxhibic ¢

ITEMITT
BIDDER'S FROPOSAL

Place Harrisburg, So. Dak.

Date 197>

In compliance with vour invitations for vids dated and subject
to all the conditions thereof. the undursigined

A Corporation incorporated in the State of . 4
consisting of .

an individual trading ~3

of the City of o _» State of e
hereby proposes to furnish and do evervthing required by the contracts to which this refers
for the construction of all structures listed At the unit prices shown tor each bid item on the
following Bid Schedule, (The Bid Schedule attached lists the various divisions of construe-
tion contemplated in the Plans and Specifications, together with an estimate of the units o+
cach. With these units as the basis. the bidder will extend cach item. using the cost he inserty
in the unit column. Auy total cost found inconsistent with the unit cost when the bids are
examined will be deemed in error and corrected to agree with the unit cost which shall be
considered correct.)

The undersigred bidder does nereby declare and stipulate that this proposal is made in pood
faith, without collusion or connection with any other person or persons bidding for the same
work, and that it is made in pursuance of and subjeci to all the terms and conditions of the
Notice and Instructions to Bid:ders. the Construction Contract, the Detailed Specifications,
and the Plans pertaining to the work to be done, all of which have been examined by tlie
undersigned,

Accompanying thiv proposal is a certified cheek or standard bid bond in the sum of
dollars (3 Jin accoraance with the Notice and

Instructions to Ridders,

The undersigned bidder agrees to execute the contract and a performance and payment bond
for the amount of the total of this bid within 10 calendar days from the date when the written
notice of the award of the contract is delivered to him at the addres given on this proposal.
The nume and address of the corporate surety with which the Ridder proposes to furnish the
spedified performance and payment bond is as follows:

(3471 PN 247



FHA Instruction 424.2
Exhibit C

Page 2

ITtem I1 (con't.)

5.

The undersigned bidder agrees to abide by the requirements of
Executive Order No. 11246, as amended. To that end, he sub-
mits a completed Form FHA 400-6, "Compliance Statement", as

ITEM X of the Contract Documents. He agrees to evecute the
Equal Opportunity Clause as part of the Construction Contract.
If the proposed contract is for $50,000 or more and the bidder
has 50 or more employees, he further agrees to develop a written
affirmative action compliance program and, if he has 100 or mnre
employees, to file the report required after the contract award.

All the various phases of work enumerated in the Detailed Speci-
fications with their individual jols and overhead, whether
specifically mentioned, included by implication or appurtenant
thereto, are to be performed by the Contractor under one of the
items listed in the Bid Schedule, irrespective of whether it is

named in said list.

payment for work performed will be in accordance with the Bid
gchedule, subject to changes as provided for in the Construc-
¢ion Contract.

Bids shall include sales tax and all other applicable taxes
and fees.

Bidders are invited to bid one or all Divisions of the Pro-
posal; however, separate awards will be considered on all
Divisions as deemed advantagecas to the vwner.

Tied bids will not be allowed except with deducts. Bidders may
stipulate a deduct for award of more than one Division of the
Proposal.

stipulation and Deduct:

(Contractorxr!

By

(Title)

(Business Address)

Contractor's License No.




Item No. of
No. Units
1. 8,100 L.F.
2. 13,150 L.F.
3. 5,400 L.F.
4., 15,800 L.F
5. 15,800 L.F
6., 25,050 L.F.
7. 72,600 L.F.
Bf. 7,950 L.F
9, 30,350 L.F.
10. 15,800 L.F.
1. 50,200 L.F
12, 35,800 L.F,
13. 66,000 L.F.
14. 91,500 L.F,
15. 188,650 L.F.

ITEM IV

BID SCHEDULE

Division I

Description

10" Class 150 AC
pipe, per lin. ft.

8" Class 200 PVC
pipe, per lin. ft.

5% Class 200 PVC
pipe, per lin. ft.

3%" Class 200 PVC
pipe, per lin. ft.

3" Class 200 PVC
pipe, per lin. ft.

24" Class 200 PVC
pipe, per lin. ft.

2" Class 200 pVC
pipe, per 1lin. ft.

8" Class 160 PVC
pipe, per lin. ft.

6" Class 160 PVC
pipve, per lin. ft.

5" Class 160 PVC
pipe, per lin. ft.

4" Class 160 PVC
pipe, per lin. ft.

3%" Class 160 PVC
pipe, per 1lin. ft.

3" Class 160 PVC
pipe, per lin. ft.

24" Class 160 pPVC
pipe, per lin. ft.

2" Class 160 pVC
pipe, per lin. ft.

BS-1

(FHA 424

Unit Total
orice Jrice
S $

.2)




(FHA 424,2)

Item No. of Unit Total
No. Units Description Price Price

l16. 15,600 L.F 2" Class 200 pVC
(Service Pipe),

per lin. ft.

17. 23,850 L.F. 1%" Class 200 PVC
(Service Pipe),
per lin. ft.

18. 53,900 L.T. 1" Class 250 PVC
or 1" P.E. 3306
(Service Pipe),
per lin. ft.

- pm——

19. 2 ea. 10" But:terfly valve
and box, per each

20. 2 ea. 8" Butterfly valve
and box, per each

21, 3 ea. - 6" Butterfly valve
and box, per each

22. 1 ea. 5" Butterfly valve
and box, per each

23, i2 ea. 4" Butterfly valve
and box, per each

24. 22 ea. 3" Gate valve and
box, per each

25. 35 ea. 2" Gate valve and
box, per each

26. 40 ea. 1%" Ball valve and
box, per each

27. 244 ea. 1" Ball valve and
box, per each

28. 1 ea, 5" Interstate highway
crossing encased, per
each

29. 2 ea. 8" Highway crossing
encased, per each

30. 1l ea. 6" Highway crossing

encased, per each

BS-2



(FHA 424.2)

Ttem No. of Unit Total
No. Units Description Price Price
31. 2 ea. 5" Highway crossing

encased, per each

32. 2 ea. 4" Highway crossing
encased, per each

33,

[ P

ea. 3%" Highway crossing
encased, per 2ach

34, 5 ea. 3" Highway crossing
encased, per each

35, 7 ea. 2%" Highway crossing
encased; per each

36. 14 ea. 2" Highway crossing
not encased, per cach

37, 21 ea. Highway service line
cressing, 14%" and 1,
not encased, per each

38. 2 ea. 6" Railroad crossing
encascd, per each

39, 1 ea. 5" Railroad crossing
. encased, per each

40, 1 ea. 4" Railroad crossing
encased, per each

41. 1l ea, 24" Railroad crossing
encased, per each

42. 4 ea. 2" Railroad crossing
encased, per each

43. 1 ea. 1" Meter w/remote
readout and post,
{meter pit installa-
tion), per each

44. 152 eca. 5/8" x 3/4" meter w/
remote readout (base-
ment installa%ion!,
per each

45. 127 ea. 3/4" meter w/remote
readout, (basement in-
stallation), per each

BS-3



Item
No.

46.

47.

48.

49.

50'

53.

54.

56.

57.

No.
Units

12

19

11

147

79

of

ed.

ea.

ea.

ed.

ed.

ca.

eda.

ea.

ea.

cda.

(FHA 424.2)

Unit Total
Description Price Price
5/8" x 3/4" Meter
w/remote readout and
post, (meter pit in-
stallation), per each $_ $

3/4" Meter w/remote
readout and post,
(meter pit installa-
tion), per each

Meter pits, per each

Meter pit setter in-
stallation, per each

Tandem meter pit setter
installatin (for pres~

~ sure requlator), per

each.

Basement meter assem—
bly., per each

Basement meter asselr~
bly (for pressure
regulator), P&r each

subscriber pressureé
regulators, per each

et S e

Subscriber high capacity
pressure regulators,
per each

Main line pressure re-
ducing valve installa-
tion (single setting)
per each

Main line pressure re-
ducing valve installa-
tion (tandem gatting)
per each

Automatic air 1release
valve jnstallation,
ner each

BS-4



Ttem
No.

58.

59.

60.

Item
No.

2h.

8A.

9A.

14A.

lSA‘

48A.

No. of
Units

2 ea.

32 ea.

1l ea.

No. of

Units
13,150
7,950
30,350
91,500

188,650

19

L.F.

ea.

(FHA 424.2)

Unit Total
Description Price Price
Manual air release
valve installation,
per each
Line cleanout instal-
lation (1%"), per
each
Fire Hydrant, per each
TGTAL DIVISION I $
ALTERNATE BID ITEMS
Unit Total
Description Price Price
g" Class 150 A.C.
pipe, per lin. ft. S $

g" Class 150 A.C.
pipe, per lin. ft.

6" Class 150 A.C.
pipe, per lin. ft.

24" Class 200 PVC
pipe, per lin. ft.

2" Ciass 200 PVC
pipe, p-r lin. ft.

Meter pits (alter-
nate construction),
per each

BS

!
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(rua 424,

BID SCHEDULE

bivision II

The Bidder agrees to perform all the work necessary
for complete construction of a 100,000 gallon steel
double ellipsoidal elevated storage tank complete
with footings, control manhole and miscellaneous
appurtenant and site work as shown on the plans

and as described in the specifications for a

lump sum price of:

BS-6



(FHA 424.2)

BID SCHEDULE

Division [IIX

The Bidder agrees to perform all the work necessary
for complete construction of a 750,000 gallon
reinforced concrete storage reservoir and pumping
station complete with miscel.laneous appurtenant

and site work as <hown on the plans and as des-
cribed in éhe specifications for a lump sum price

of:

BS-717



ITEM 11

FHA Instruction 424.2
Exhibit C

NOTICE OF AWARD

Description of Work: Construciiun of

for the

To

The Owner represented by the undersigned has considered the Proposal sub-
mitted by you for the above described wo rk in response to its Notice and

Instructions to Bidders dated

L9 .

It appearing that it is to the best interest of
in the amount of

—— —— -t
you are hereby notificd that your Proposal has Leen accepted for items

said Owner to accept your Propesal

_h

You are required by tl.. Notice and Instructions to Bidders to execute the
formal contract with the undersigned Ownevr and to furniosh the required

of the delivery of this Notice to you.

- Contractor's Performance and Payment Bond within ten days from the date

If you fail to execute said contract and to furnish said bond within tei days

from the date of delivery of this Notice, said Owner will be entitled 1o con-
sider all your rights arising out of the Owner's acceplance of your Proposal
ag abandoned and tv award the work covered by your Propesal to another, or
to rc-advertise the work or otherwise dispose thereof as the Owner may see

, 19

Cvmer

fit. -
Dated this day of

ACCEPTANCE OF NOTICE By
Receipt of the above Notice of Title
Award is hereby acknowledged this

A day of .

[
By _
Title

{9-9-68) SPECIAL PN 9-11-68



FHA Inutruction 424.2
Exhibit C
Page 1

I'TEM V
CONSTRUCTION CONTRACT

THIS AGREEMENT, made this ’ day of , 19,

at Harrisburg State of “gouth Dakota . Oy and between

the Tincoln County Rural Wate: System bereinafter called the 'Comer, o
and , hereinafter called the "Con-
tractor. "

WITNESSETH THA'T:

In consideration ¢f the mutual covenants aud cenditions he reinafter set forth,
the Owner ard Contractor hereby agree as follows:

1. STATEMENT OF WORK. The Contractor shall furnish and pay the costy,
including sales tax and all other applicable taxes and fees, of all the
necessary materials rot furnished by tne Owner and shall furnish and
pay for all the superintendance, labov, tools, equipment and trans-
portation and performn all the work required for the construction of all
structures listed and itemized under the bid schedule of the Bidder's
Proposal attachud hereto as Itern 11 in strict accordance with the Flans,
Specifications and requirements which avre attached hereto and made a

part hereof, and any amendments thereto and such supplemental Plans

and Specifications which may hereafier be approved. This Construction

Contract shall be construed as including and consisting of Items I, II,

11, 1V, V, and VI attached hereto.

2. GOMPLETION OF WORK. The Coniractor shani@omplete 4y, ooryk
covered by ihis contract within * calendar days aftev the
date of the notice to proceed.

3, CONTRACT SUM. The Owner shall pay the Contractor for the per-
formance of said work, subject to additions and deductiuns provided
herein, dollars (5 }
as the base bid 1n conformity wiih the bid schedule in ftem IV,

4. PERFORMANCE AND PAYMEMT BOND. The Coniractor shall within
ten days after the receipt of the Notice ol Award and befoare the com-
mencement of any oparations hereunder execute the contract and ‘urnish
the Owner with a performance and payment bond in a penal sum . qual
to the amount of the contract price, couditionad upon the performance
by the Contractor of all undertakings, covenants, terms, conditions and
agreements of this contract, and upon the prompt payment by the Con-
tractor to all persons supplying labor 2ad materials in the prosecution
of the work provided by this contract. Such bend shall be exacuiad by
the Contractor and a corporate bonding company licensed to transact
such business in the Staxe of South Dakota and acceptable to
the Owner. The expease of this tond shall be borne by tiiz Contractor.
If at any timae a surety on such hond becon:es irresponsible or loses its
right to do business in the State of South Dakotea , the Owner may

* Division 1 - 365 days
* Divisien IT - )50 days
* pivision III - 150 days

(9-9-68) SPECIAL PN 9-11-68



FHA Instruction 424.2
Exhibit C

Page 2

Item V (cont.)

10.

require another surety which the Contractor shall furnish within ten
calentar days after receipt of written 1-otice to do vo. Evidence of
authority of an attorney in fact acting for the corporate surety must be
provided in the form of a certificate as to his power of attorney and to
the effect that it is not terminated and remains in full force and effect

on the date of the bond. The form of the bond shall be subject to approyv:!
by the Owner.

MAINTENANCE BOND. A maintenance bond in the amount of 20 perc- nt
of the contract price with a corporate surety approved by the Owner 71d
the Engincer will be required. Such bond shall be provided before fazl
payment is made to the Contractor and shall guarantee the repair of al.
damage due to faulty materials or workmanship provided or done b tue
Contractor. This guarantce shall remain in effect for a period of ae
year after the date of iinal acceptance of the job by the, Owner.

fh

LIQUIDATED DAMAGES. If the work embraced by this contract is not
completed on or hefore the date set for completion or any extension
thereof, the actual damagan for the delay will be impossible to deter-
mine and in lieu thereof, the Contractor ghall pay to the Owner as fixed,
agreed and liquidated damages the sum of _One ¥1undred dollars

($ 100.00 ) per day for each calendar day of delay until the work

is satisfacot,ily completed. Whatever sume may be due the Owner ag
liquidatzd damages for delay may be deducted from payments due the Con-
traclor or may be collected from the Contracior or the Centractot's
surety.

PAYMENT. Payment shall he made to the Gontracior for work per-
formed under this contract for the quantities of work as determined in
accordance with sections 20 and 21 of the contraci. FPayment tor extra
work will be made in accordance with sections 10 and 20 of this contract.

SERVICE OF NOTICEZS. All notices required to be given hereunder shall
be mailed or delivered in the case of the Owner to ani%(} Grant

Reckert & Assoc. Co., rcek Papids, Iowa 51246 -
and in the case of the Coniraz.or o

INTENT OF PLANS AND SPECIFICATIONS. The Centractor shall keep
on the job a copy of the Plans and Specifications and 3hall at all times
give the Owner and Engineer access thereto. Anything mentioned in

the Specifications and not shown on the Plans or shown on the Plans

and vot raentioned in the Specifications shall be of like effect as if shown
or mentioned in both, In case of differences between the Plans and’
Specifications, the Specificatians ehall gevern. ‘The Contractor shall
not take advantage of any erross, diccrepancies or omissions which may
exist in the Plans and Specifi.ations, but shall immediately call themn to
the attention of tha Engincer whose interpretation or corrcction thereof
shal. be conclusive, :

EXTRA WORK AND CHARCES. Extra work shall be work for which no
unit bid was received in the propesal and which was not included in the
bid schedule and will not be construsd to mean work for which unit bids

.
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were received hut vhich is in excess of the quantity mentioned in the
proposal. The Owner, without invalidating the contract, may order

extra work or make changes in the work, the contract sum being adjusted
accordingly. All such work shall be executed under the conditions of the
original contract except that any claim for extension of time caused there-
by shall be adjusted at the time of ordering such change. All such changes
shail he agreed to and recorded on Form FHA 424-7, "Centract Change
Order," In giving instructions, the Enginecer shall have authority to make
minor changes in the work not invelving «xtra cost and not inconsistent
with the purpose of the work, bit otherwise, except in an emergency
endangering life or property, no extra work or change shall be made unless
covered by Form FHA 424-7, and no claim for an addition to the contract
sum shall be valid unless sc covered. ' Before becoming effective, all
Change Orders must be signed by all parties indicated.

The value of surch extra work or change shall be determined in one or
more of the following ways:

(a) By estimate and acceptance in a lump sum.

(b} By unit prices named in the contract or subsequently agreed
upon.

Changed work shal! ke adjusted, considering ceparately the work added
and the parts omitted. Amount of adjustment jor parts omitted shall be
estimated 2t the time omission of wotk is authorized aad the agreed
adjusiment will be deducted from the subsequent monthly esiimates.

The Owner reserves the right to contract with any person or firmn other
than the Contractor !ur uuy or all extra work., The Contractor's attention
is especially calied to the fact that he shall be entitled to no cl: 'm {or
damages for anticipatec profits on any portion of work that may ce o.nitted,

(9-9-68) SPECIAL PN 9-11-58
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11.

12.

13.

14,

15,

CLAIMS FOR EXTRA COST. If the Contractor claims that any changes
in the work or any instructions by mecans of drawings or otherwise
involve extra cost, he shall give the Engincer written notice thereof within
a reasonab'e time after receipt of such instructions or of notice of such
changes and, in any event, before proceeding te carry out such instruc-
tions or to put such changes into effect, except in case of an emergency
endangering life or property. In all such cases the Centractor shall
keep a correct account of the extra cost in such form as the Engineer
may direct and shall present such account supported by receipts to the
Engincer. The Owner shall be entitled to reject any claim for extra
cost concerning which the feregoing procedvre is rnot followed.

LICENSES AND PERMITS. The Owner shall secure and pay for permits
required for permanent structures. The Contractor shall obtain and
pay for all other necessary licenses and permits and shall faithfully
comply with all laws, ordinances and regulations, {(Federal, State, or
local) which may be 2pplicable to the operations to be conducted here-
under.

OTHER WORK. Wherever work being done by the Owner or by other
contractors is contiguous to work covered by this contract, the respec-
tive rights of the various interests involved shall be established by the
Engincer to secure the completion of the various portions of the work
in general harmony.

DA R .
RESPONSIBILITY OF THE ENGINEER. The term "Enginecx" wherever
used in this contract shall be neyild Grant Reckert & ASSOC. Co.,
his duly authorized representative. Nodces of any change in the Engineer
shall be given in writing by the Owner to the Contractor. The Enginear
shall have full authority to interpret the Plans and Specifications and
shall determine the amount, quality, and acceptance of the work and
supplizs to be paid for under this contract and every question velative
to the fulfillment of the terms and provisions therein. Unless otherwise
specifically provided in the Specifications, all workmanship, equipment,
and materials incorporated in the work are to be of the best grade of
their respective kinds for the purpose.

It shall be the duty of the Engincer to enforce the Specifications ina

fair and unbiased manner, although he has the right to waive any term

of the Specifications if that term is found to be unreasonable and incon-
sisient with the general spirit of the Specifications. If a variation from
any requirement is allowed, the Engircer shall grant the sume in writing
with the reasons for his action outlined, and such actions will not invali-
date or change the contract in any other manner.

WAIVER. It is expressly understond and agreed that any waiver granted
by the Engineer or the Owner of any term, provisiou or covenant of this
contract shall not constitute a preceden' nor breach of the same or any
other terins, provisions, or covenants of this contract,

or
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16.

17.

18.

Neither the acceptance of the work by the Owner nor the payment of all
or any part of the sum due the Contractor hereunder shall constitute

a waiver by the Owner of any claim which the Owner may have against
the Contractor or surety under this contract or otherwise.

SUPERINTENDENCE. The Contractor shall constantly superintend all
the work embraced in this contract in person or by a responsible agent
who shali have in writing full authority to act for him and to carry out
all the instructions given by the Fngineer.

LABOR PROVISIONS. The Contractor and his subcontractors shall dis-
charge whenever ordered to do so by the Engincer, any employee who
is disorderly or whoge conduct in the opinion of the Engineer is detri-
mental to the prosecution of the work,

No person whose age or physical condition is such as to make his empl.y -
ment dangerous to his health and safety or to the health and safety of
others shall be employed on the work, #nd’in no event shall any person
under the age of sixteen years be employed,

The work shall at all times te prosecuted under safe working conditions,
and the conditions of work shall be subject to inspection and correction
by the Engincer or safety inspectors of the Owner.

Form FHA 400-2, "Equal Opportunity Clause, ™ shall be a part of this
Construction Contract and shall be signzd by the Contractor at the timc
the contract is executed. !

: e

LIABILITY INSURANCE. The Contractos shall prucure and maintain,
at his own expense, during the life of this contract, 11ability insurance
as hereinafter specified. All such insurance shall be subject to the
approval of the Owner for adequacy of protectiun, and shall include a
provision preventing cancellation without ten days' prior notice to the
Owner in writing. The liability insurance required is as follows:

(a) Contiactor's General Public Liability and Property Damage
Insurance issued to the Contracter and protecting him from
all claims for personal injury, including death, and all claims
for destruction of or damage to property, arising out of or in
connection with any operations under this contract, whether
such operations be by himself or by any subcontractor under
him, or anyone directly or indirectly employed by the Con-
tractor or by a subcontractor under him.

All such insurance shall k» written with a limit of liability of

not less than $100, 000. 00 for 51l damages arising out of bodily
injury, including death, at any time resulting thereirom, sustained
by any one person in any one accident; a limit of liability of not less
than $200, 000. 00 for any such damages sustained by two ¢ 7 more
persons in any one accident; a limit of liability f not less than
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19.

20,

$25, 000. 00 for all damages arising out of injury or destruction

of property, (including property of the Owner) in any one accident]
and a limit of liability of not less than $50, 000, 50 for all damage
arising out of injury to or destruction of property, including
property of the Owner, daring the policy period.

All such insurance shall be written on a comprehensive policy
form and in the event blasting operations are required in per-
formance of the work, shall specifically cover all blasting
operations. Certificates evidencing the issuance of such insur-
ance, addressed to the Owner on formns approved by the Owner,
shall be filed with the Owner within ter days after the date of
the Notice of Award.

(b) General Public Liability and Property Damage insurance issued

to the Owner, its officials, its officers and its employees

acting in the scope and course of their employment, and protecting

themn from all claims for personal injury, including death, and

all claims for destruction of or damage to property,,arising out

of or in connectioa with any operations under the Contractor's

_contract, whether such operations be by the Contractor or by

any subcontractor under him or by anyone directly or indirectly

employed by the Contractor or a subcontractor under him. All

such insurance shall have the minimum limits of liability epecified

in the preceding paragraph. All such insurance policies shall be

delivered to the Owner within ten days after the date of the Notice

of Award.

st

COMPENSATION INSURANCE. The Contractor shall procure and main-
tain, at his own expense, Jduring the life of this contract, in accordance
with the provisions of the laws of the State of _gcouth Dakota_ Work-
man's Compensation Insurance, including occupational disea 3e provisions,
for all of his employees at the site of the project and in case any work is
sublet, the Contractor shall require such subcoatractor similarly to pro-
vide Workman's Gempensation Insurance, including occupational disease
provisions for all of the latter's employees unless such employees are
covered by the protection afforded by the Contractor.

In case any class of emnployees engaged in hazardous work under this
contract at the site of the project is not protected under Workman's
Compensation statute, the Contractor shall provide, and shall cause
each subcontractor to provide adequate and suitable insurance for the
protection of his employees not otaerwise protected.

Certificates evidencing the issuance of such insurance shall be filed with
the Owner within ten days after the date of the Notice of Award.

PAYMENTS FOR WORX COMPLETED. Partial payments will be made
as the work progresses at the end of cach calendar menth, or as soon
thercafter as practicable on estimates made by the Engineer and as
approved by the Owner, provided that the Contractor is performing the
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overall job in a diligent manner. In making partial payments, ther: shall
be reti t2d ten percent on the amount of each estimate until final completion
and acceptance ot all work covered by the contract.

Upon the completion and acceptance of the work, the “ngineer shall issue
a certificate that the work has been completed and accepted by him under
the conditions of this contract, and shall make and approve the final
eatimate of the work. The entire balance found to be due the Contractor,
including the retained percentages, but excepting such sums as may be
lawfully retained by the Owner, snall be paid to the Contractor. Such
payment shall be conditioned, however, upon the submission by the
Contractor of evidence satisiictory to tte Owner that all claims for
labor, material, and any otrer outstanding indebtedness in connection
with this Coutraci have been paid.

If after the work has been substantially completed, full coinpletion
thercof is materially delayed through no fault of the Contractor and the
Engincer so certifies, the Owner shall upon the Certificate of the Engineer,
and without terminating the Contract, make payment for the balance due
for that portion of the work fully completed and accepted. Such payment
_shall be made under the terms and conditions governing final payment,
except that it shall not constitute a waiver of claim.
v 1

21. PAYMENTS WI'HHELD. The Engineer may withhold or, on account of

subsequently discovered evidence, nullify the whole or part of any estimate

to such extent as may be necessary to protect the Owner from loss on
account of:

{a) Defective work not remedied,

(b) Claims filed or reasonable evidence indicating probable filing
of claims.

(c) Failure of the Contractor to make payments properly to sub-
contractors or for material or labor.

(d) A reasonable doubt that the contract can be completed for the
balance then uapaid.

(e} Damage to another Contractor.

(f) Failure of the Contractor to keep his work progressing in
accordance vdith his time schedule.

When the above grounds are removed, payment sha!l be made for amounts
withheld because of them.

22. MEASUREMENT OF QUANTITIES. The computation of quantitics that
will be the basis for estimates, both monthly a.l final, shall be made by

the Engineer in accordance with the methods defined in the Plans and
Specifications.
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23.

24.

25,

26.

27.

ASGIGNMENT AND TRANSFER OF CONTRACT. The Contractor shall
not assign or transfer this contract or any part thereof or any interest
therein without consent in writing of the Owner and the Contractor's
surety, and any guch assignment or transfer without guch written con-
gent shall be null and void.

INDEMNITY. The Contractor shall indemmify and save harmless the
Owner, the Owner's agents and employees, from and against all losses
and all claims, demands, payments, suits, actions, recoveries, and
judgments of every nature and description brought or recovered against
thern by reason of any act or omission of the said Contractor, his agents,
or employees, in the execution of the work or in guarding the same.

SUBCONTRACTS. The Contractor shall have full responsibility under
these conditions, gene ral provisions, Plans and Specifications for any
subcontracts which he may let.

ADJUSTMENT OF DISPUTE. All questions oT controversies which may
arise between the Contractor and the Owner, under oY in reference to
this contract, shall be subject to the decision of some competent person
to be agreed upon by the Owner and the ContracioT, and his decisions
shall be final and cor ‘lusive upon both parties. Should the Owner and
Contractor be unable to agree upon such person, & board of three
arbitiators shall be chusen, one by the Owner, one by the Contractor,
and the third by the two so chosen, and the decision of any two of said
arbitrators shall be final and binding upon the parties. If either party

to the contract neglects or fails for a period of ten days after notice
froin the other party to designate an arbitrator hercunder, the arbitrator
designated by the other party shall have full power to decide the dispute
in the same manner as though a board of three arbitrators had been
selected. The referee or arbitrators shall decide which party shall pay
the cost of arbitration, and final payment 10 the Contractor shall not be
made until the full decision of the referee or arbitrators has been rendered.

PROTECTION OF WORK AND PROPERTY. The Cont-actor shall con-
tinuously maintain adequate protection of all his work nd materials from
damage or theit and staull protect the Owne £'s property and all adjacent
property {rom injury or loss arising in c? anection with activities undeT
his contract. The Contractor shall make zood any St 1 damage, injury.
or loss, except such as may te directly due to erxol: in the Contract
Documents OF such as may be caused by agents or ¢f ployees of the
Owner.

The Contractor shall take, use. provida, and mainta 1 all necessary
precautions, safeguards, and protection to prevent ac -idents, or injury
tu persons or property on, about, or adjacent 1o the uite of the work.

The Contractor shall post danger signs warning against any hazards
created by the work heing done under his contract. He shall designate

a responsible member of his organiziticn on the work whose duty shall
be the prevention of accidents, and the name of the pt . son so designated
shali be reported to the Engincer and Cwner in writing. Inan emerpgency
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28.

29,

30.

32.
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affecting the safety of life, or of the work or adjoining property, the
Contractor, without epeciial instruction or authorization from the Engineer
or Owner, is hereby permitted to act, at his discretion, to prevent such
threatened lose or injury, and he must take such action if so irstructed

or authorized by the Engineer ar Owner.

The Contractor shall also protect adjacent property as required by law,

LAND OF OWNER, USE OF, BY CONTRACTOR. The Owner shall pro-
vide the land upon which the work under this contract is to be done, and
will, so far as is convenient, permit the Contractor to use as much of the
land as is required for the erection of temporary construction facilities
and storage of materials, together with the right of access to same, but
beyond this, the Contractor shall provide, at his cost and expense, any
additional land required.

LIENS. If at any time there shall be evidence of any lien or claim for
which the Owner might become liable and which is chargeable to the
Contractor, the Owner shall have the right to retain out of any payment
then due or thereafter to become due, an amount sufficient for complete
indermnnificatibn against such lien or claim. In the event the DOwner has
already paid to the Contractor all sums due under this contract or the
balance remaining unpa:d is insufficient to protect the Owner, the Con-
tractor and his surety shall be liable to the Owner for any loss so sus-
tained. ‘

. Yo e - i i i .
TIMELY DEMAND FOR STAKES AND INSTRUCTIONS. The Contractor
shall provide reasonable and necessary materials, opportunities and
assistance for setting stakes and making measuremente, including the
furnishing of a rodman or a chainman at intermittent times during the
construction period. He shall not proceed until he has made timely
demand upon the Engineer for, and has received from him, such stakes
and instructions as may be necessary as the work progresses. The
work shall be done in strict conformity with such stakes and instructions.

PRESERVATION OF STAKES. The Contractar shall carefully preserve
bench marks, reference points and stakes, and in case of wilful or care-
less destruction, he will be charged with the resulting expense and shall

be responsible for any mistakes that may be caused by their unnecessary
loss or disturbance. '

INSPECTION. The Engincer and his representative shall, at all times,
have access to the work during its construction, and shall be furnished
with every reasonable facility for ascertaining that the stock and materials
used and employed, and the workmanship are in accordance with the
requirements and intentions of the Specificatiuns. All work done and all
materials furnished shall be subject to their inspection anc approval, If
any work should be covered up without approval or consent of the Engineer,
it must, if required by the Engincer. be uncovered for examination at

the Contractor's expense.
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33.

34.

35,

Re-examiration of questioned work may be ordered by the Engineer and
if so ordered, thr work must be uncovered by the Contrator. If such
work be found in accordance with the Contract Documents, the Owner
shall pay the cost ¢i ru-examination and replacement. If such work be
found not in accordance with the Contract Docurnents, the Contractor
shall pay such cost unless he shall show that the defece in lie work was
caused by ancther Contractor, and in that event, the Qwner shall pay
such cost.

i

The ins;pectioh of the work shall not relieve the Contractor of any of

his obligatiuns to fulfill his contract as prescribed, and defcctive work
vhall be made good and unsuitable materials shall be rejacted, novwith-
standing that such defective work and materials have been previously
overlooked and accepted on estimates for payment. All work shall be
tested to the satisfaction of the Engineer before acceptance,

No work shall be done at night without the prior approval of thz Engineer.

DEFECTIVE WORK OR MATERIAL. Tbha Contractor shall premptly
remove fiom the premises all work and materials condemned by the
Eagineer as failing to conform to *he contract, whether incorporated or
not, and the Contractor shall pr.nptly replace and re-execute his swn
work in accordance with the Contract and without expense to the Owner
and shall bear the expense of making gocd all work of other contractors
destroyed or damaged by such removal or replacemeant.

If the Contractor does not remove such condemned work or materials
within a reasonable timme after notice, the Owner may remove them and
store the materinals at the expense of the Contractor. If the Contractor
does not pay the expenses of such removal within ten days' time thereafter,
the Owner may, upon thirty days' written nctice, sell such materials at
auction or at private sale and shall accouat for the net proceeds theveof
after deducting all the costs and expenses that should have been borne

by the Contractor. .

.OTHER CONTRACTS. The Owner may award other contracts. The Con-

tractor shall fully cooperatc with such osther Contractors and carefully

fit his own work to that provided under other contracts as may be directed
by the Engineer. The Contractor shall be liable for any act which will
damage or interfere with the performance of work by any cther Con-
tractor.

OWNER'S RIGHT TO TAKE OVER THE WORK. If the Contractor should be
adjudged a bankrupt, or if he should make a general assignment for the
benefit of his creditors, or if a receiver should be appointed to take over
his affairs, or if he should fail to prosecute his work with due diligence
and carry the work forward in accordance with his work schedule and .

the time limits set forth in the Contract Documents, or if he should fail

to substantially perform one or more of the provisions of the Contract
Documents to be performed by him, the Owner may serve written notice

on the Contractor and the surety on his performance bond, stating its
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intention to exercise one of the r anedies hercinafter wet forth and the
grounds upon which the Owner bases its rent to exercise such remedy.

In any event, unless the mattar complained of is satisfactorily cleared
within ten ¢-vs after servize of such notice, the Owner may, without
prejudice tu any other right or remedy, exercise one of such remedies,
at once, having first outained a certificate from the Engineer that
sufficient cause exists to Justify such action.

(a) The Owner may terminate the services of the Contractor, which
termination shall take effect immediately upon service of notice
thereof on the Contractor and his surety, whereupon the surety
shall have the right 10 take over and pzrform the contract. If
the surety does not commence performance of the contract
within ten days after service of the notice of terminatior, the
Owner may itself take over the work, take pcssession of and
use all materials, tools, equipment, and appliances on the premises
and prosecute the work to completion by such means as it shall
deem best, In the eveut of nuch terrmination of his s¢rvice, the
Contractor shall'not be entitled to any further payment under his
contract until the work is completed and accepted. If the Owner
takes over the work and if the unpaid balance of the contract
price when the Cwner takes over the work, exceeds the cost of
completing the work, including compensation for any damages or
expenses incurred by the Qwner through the default of the Con-
tractor, such excess shall be paid to the Contracto:. in such
event, if such cost, expenses, and damages shall exceed such
unpaid balance of the contract price, the Contractor and his
surety shall pay the difference to the Ownexs. Such :ost, expenses,
and damages shall be certified by the Engineer.

(b) The Owner may take control of the work and either make good the
deficiencies of the Contractor itself or direct the activities of
the Contractor in doing so, empleying such additional help as
the Owner deems advisable. In such event the Owner shall be
entitled to coliect from the Contractor and his surety, or to
deduct from any payment then or thereafter due the Contractor,
the costs incurred by it through the default of the Contractor,

provided the Engineer approves the amount thus charged o the
Contracior.

(c¢) The Owner may require the surety on the Cantractor's bond to
take control of the “work at once and see to it that all the
deficiencics of the Contracior are made good with due diligence.
Ac between thr. Cwner and the surety, the cousu of making good
such deficiencies shall all be borne by the surety, If the surcty
takes over the work, cither upon termination of the se vices of
the Contractor or upon {n:tructions from the Dwner to do so,
the provisions of the Contract Documents shall govern in respect
to the work done by the surely, tiie surety being substituted for
the Contractor as to such provisions, including prouvisious as to
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36.

37.

38.

payment for the work and provisions of this section as to the
right of the Owaer to do the work itself or to take control of
the work.

CONTRACTOR'S RIGHT TO STOP WORK OR TERMIMATE CONTRACT.
If the work shall be stopped under an order of any court or other public
authority for a period of three months through no act or fault of the Con-
tractor or of any one employed by him, then the Contractor may on seven
days' written notice 10 the Owner and the Engineer stop work or termi-
nate this contract and recover from he Owner payment for all work exe-
cuted, any losses sustained on any plant or material, and a reasonable
profit. If the Engineer shall fail to issue any certificate for payment
within teu days after it is due, or if the Owner shall fail to pay the Con-
tractor within fifteen days after its maturity and presentation any sum
certified by the Engineer, then the Contractor may on seven day+' written
notice to thz Owner and the Engineer stop wo rk and give written notice of
intention to terminate this contract. If the Cwner sha! thereafter fail to
pay the Contracior within seven days after receipt of such notice, then
the Cuntractor may terminate the contract and recover from the Owner
payment for 411 work executed, any losses sustained upon any plant or
materials, and a reasonable profit.

DELAYS AND EXTENSION OF TIME. If the Contractor be delayed at

any time in the progress of the work by an act or neglect of the Owner or
the Engineer, or of any employee of either, or by any separate Contractor:
employed by the Owner, or by changes ordered in the work, or by strike,
lockouts, fire, unusual delay in transportation, unavoidable casualties,

or any causes beyond the Contractor's control, or by delay authorized

by the Engineer, or by any cause which the Engincer shall duecide to
justify the delay, then the time of completion shall be extended for such
reasonable time as the Engincer may decide.

No such extension shall be made for delay occurring more than seven
days before claim therefor is made in writing to tke Engineer. In the
case of a continued cause of delay, only one claim is necessary.

This section does not exclude the recovery of damages for delay by

either party under other provisions in the Contract Documerts.

RIGHT OF OCCUPANCY. The Owner shall have the right, if nccessary,
to take possession of and to use any completed or partiaily completed
portions of the work, if such ase be approved by the Engineer even if

the time for completing the entire work or such portions of the work has
not expired and even if the work has not been finally acceptad. Such
possession and use shall not constitute an acceptance of such portions of
the work. The Owner shall not have the right of such possession and use
if it materially interferes with the Contractor's opcrations. The Owner
shall also have the sight to enter the premises for the purpose of dcing
work not covered by its contrach with the Contractor.
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39. UNDERGROUND OBSTRUCTIONS. The Contractor shall anticipate ald anderground
obstructions st.eh s waterlines. waslines, sewer lines, wtifity ines, conerete, and debris,
No extra payment will be allowed for the removal, replacement. repair or possible in-
creased cost caused by underground obstructions.  Any such lines or obstructions -
dicated on the map show only the approxim.te location and must be veriticd in the
field by the Contractor. e Owner and Engineer will cndeavor to familarize the
Contractor with all known underercund utilities and obstructions, but this will not
relieve the Contiactor from tull responsibility in anticipating all underground obstructions,

40. ACCEPTANCE. Final inspection and aceeptance of the work shall be made fer the
Owner by the Engineer in collaboration with the Engineer tor the Farmers Heme
Administration. Such inspection shall be made as soon as practical atter the Contractor
has notificd the Owner in writing that the work is ready Tor such inspection.

41. FINAL ESTIMATES. Upon the completion and aceeptance of the work. the Engineer
shall iscue a certificate that the whole work provided for in this contract has been
completed and accepted by him under the conditions and terms thereol and shall make
the final estimate of the work. The final estimate of tie work must be checked and
approved by both the Engineer and the Representative for the Farmers Home Administra-
tion. After issuance of the certificate, the entire balance found to be due the
Contractor, including said retained pereentage but excepting such sums as may be
retained lawfully by said Owner. shall be paid to the Contractor by the Owner in
accordance with existing State laws. Before the approval of the final estimate, the
Contractor shall submit evidence satisfactory to the Owner that all payrolls. material
bills and outstanding indebicdness in connection with this contract have been paid.

42. CLEANING UP." Upon completion or termination of the work, the Contractor shall, as
directed by the Engineer, remove from the vicinity of the work all cquipment and all
temporary structures, waste materials and rubbish resulting from his operations, leaving
the premnes in a neat and presentable condition. In the event of his failure to do so.
the same may be done by the Owner at the expense of tie Contractor, and his surety
shall be responsible therefor.

43. MAINTENANCE OF SYSTEM. The Contractor shall. for a period of one yeur after
completion and acceptance of work, repair at his expense any feak or other failures,
During the first 30 days of this periad, the Contractor shall clean out any screens ofr
valves that have become plugged with dirt and debris during this 30-day p sriod. The
10 percent retainer on the contract payments will be held by the Owner until the end
of this 30-day period. In the event that the Contractor should fuil to make such repairs
and adjustments or other similar work. the Owner may do so and charge the Contractor
the cost of the same. At the end of the 30 days, the Contractor may at his option
furnish a maintenance bond for the remagining 11 months or he may clect to have the
Cwnes retain tie 10 percent for the remainder of the period.
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]
44. FQUAL OPPORTUNITY. During the performance of this contrict. the contractor
agrees os follows: (Added 3471 - PN 247)

()

(b

(d)

(¢)

The contractor will not discriminate aginst any cmployee or applicant
for employment because of race. color. relivion, sex. or mitional origin.
The contractor will tuke affirmative action to ensure that applicants are
employed. and that cmploycees are treated during ¢ nployment. without
regard to their ruce. color. religion. sex.or nationai arigin. Sueh action
shall include. but not be limited. to the foilowing: cmployment, up-
grading. demotion er transfer: cecraitiment or recrutiment advertising: faye
olf or termination: rates of pay or other forms of compensation: and
selection tor training. including apprenticeship.  The contractor agrees

to post inc()nsp'\cuu'ls',\I:ll.‘cs.'w:nlublc to emplovees and applivants for
employment, notices 10 be provided by the FFarners Home Administration
setting forth the provisions of this nondiscrimination clause.

The contractor wi'l, in all solicatations or advertisements for cmployuees
placed by or on behalf of the contractoy, state that all qualificd applicimts
will receive consideration for employment without remard to rice, Cotor.
relizion, sex, or national origin. :

[N [ .
The contracter will send to cach labor union or representative of Workes
with which he has a collective bargaining agreement or other contract
or understanding, a notice, to be provided by the Farmers Honwe
Administration, advising the said labor union or workers' repasentative
of the contractor’s commitments under tnis agreement as required pur-
suani to section 301 of Executive Order 11246 of September 24, 196..
and shail post copics of the notice in conspicuous places available to
employees and applicants for employment.

The contractor will comply with ali provisions of such Executive Onder
and of all relevant rules, regulations, and orders of the Sceretary ot Labor
and any prior authonity which remain in eftect,

The contractor will furnish all information and reporls required by such
Exccutive Order. rules. reputlations. and orders. or pursuant thereto. and
will permit aceess to his books. records, and accounts by the Farmers
Home Administration and the Seerctary of Labor for purposes of

inve: tigation to ascertain compliance with such rules. repulations, and
orders.



FHA Instiuction 42442

(Added 3171 -
ftem V (cont.)

I:xhibit €
Page 1S
- PN 2D

(1) In the event of the contractor's noncomplianee with the nondiscrimination

clauses of this contract or with uny of the said ruies, regulations, or

orders, this

contract may be canceled. terminated., or stispended in whole or in part aed the

contrictor may be declared inelizible tor turther contracts in accord
procedures authorized in such Executive Order and such other sanet

ance with

jons may be

imposed and remedies invoked as provided in the such Executive Order
“or by such rule, regulation, or order. or as otherwise provided by law.

(@) The contractor will includy the provisions of paragraphs (a) through

subcontract or purchase order, unless exempted by such rules. repul:

() in every

dions, or

ordgrs, so that such provisions will be binding upon cach such subcontractor or

vender. The contractor will take suck action as the Farmers Home Administration

may direct oo i means of entorcing such provisions. including sanctions tor
noncompliance:  Provided. howeyver. that in the event the contractor becomes

irvolved in, or is threatened with. Titizgation with a subcontractor or
a result of such direction by the Farmers Home Administration. the

may rcquest th Unpited States to enter into such litigation to protect the interest,

of the United States

vendor os
contractor

The provisions of this “Equal Opportunity Clause” are not applicable to any contract not

exceeding $10.000.

This contract shall be binding upon the parties hereto and their respective heirs, executors.

administrators, successors, and assigns.

IN WITNESS WHEREOF, the parties hereto have caused these presents 1o be executed the

day and year first above written.

Lincoln

Owner

Attest: By

County Rural Water Syster

Title President

Title ___Secretary .

(9-8-68) SPECIAL PN 9-11-68 :
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Item V (cont.)

(Added 3.4-71 — PN 247)

Approved as lender or insurer of funds
to defray the costs of this contract, and
without liability for any payments there-
under, the Farmers Home Administration
hereby concurs in the award of this
contract to

U. S. Department of Agricuhufz
Farmers Home Administration

By

This contract shall not be cffective unless and until approved b
the Farmers tHome Administration, U. S. Department of Agriru

representative.

RS e

By

Contractor

Title

Title

— e ——— — %

——————————

y the State Director of
ture, or his delegated



ITEM XI

LINCOLN COUNTY RURAL WATER SYSTEM
HARRISBURG, SOUTH DAKOTA

CERTIFICATE OF OWNER'S ATTORNEY

I, the undersigned, Lloyd Myrabo, duly authorized and
acting legal representative of Lincoln County Rural Water System,

do hereby certify as follows:

I have examined the foregoing contract and surety bond and
the manner of execution thereof, and T am of the opinion that
each of the aforesaid agreements has been duly executed by the
proper parties thereto acting through their duly authorized
representative; that said representatives have full power and
authority to execute said agreements on behélf of the respective

’ 1
parties named thereon; and that the foregoiﬁg agreements con-
stitute valid and legally binding obligations upon the parties
execuvting the same in accordance with terms, conditions and pro-

visions thereof.

- Lloyd Myrabo

Date




URITED STATES DEPARTMENT OF AGRICULTURE
FARMERS HOMI ADMINISTRATION

Form FIIA 400-6 COMPLIANCE STATEMERNT
(Rev. 2-17-71)

This statement relates to a proposed contract with

*
(Name of borrower or grantee)

who expects to finance the contract with assistance from the Farmers Home Administration,
United States Department of Agriculture. 1 am the undersigned bidder or prospective
contractor. | represent that —- - —

1. 1 [:] have, D have not, participatad in a previous contract or subcontract subject
to executive order 11246 (regarding equal employment opportunity) or a preceding
similar Exccutive order.

2. If I have participated in such a contract or subcontract, | D have, D have not,
filed all compliance reports that I have been required to file in connection with the
contract or subcentract.

If the proposed contract is for $50,000 or more and I have 50 or more cimployees, I also
represent that — — —

3.1 D have, D have not previously had contracts subject to the written affirma-
tive action program requirements of the Secretary of Labor.

4. If 1 have participated in such a contract or subcontract, 1 D have, D have not,
developed and placed on file at cach establishment affirmiative action programs as
- required by the rules and regulations of the Secretary of Labor.,

I understand that if ! have failed to file any compliance reports that have been required of
me, 1 am not eligible and will not be eligible to have my bid considered or to enter into the
preposed contract unless and until | make an arrangement regarding such reports that is
satisfactory to the Farmers Home Administration or to the office where the reports are

iequired to be filed.

I also certify that I do not maintain or provide for my employees any segregated facilities
at any of my cstablishments, and that I do not permit my employees to perform their
services at any location, under my control, where segregated facilities are maintained.
1 certify firrther that I will not maintain or provide for my employees any segregated facilities
at any of my cstablishments, and that 1 will not permit my cmployvees to perform their
servic - +f any location, under my control, where segregated facilities are maintained. | agree
that a oreach of this certification is a violation of the Lqual Opportunity clause in my
contract. As used in this certification, the term “segregated facilities” means any waiting
rooms, work arcas, rost rcoms and wash rooms, restaurants and other cating areas, time
clocks, locker rooms and other storage or dressing arcas, parking lots, drinking fountains,
recreation or entertaimnent arcas, transportation. and housing facilitics provided for
employees which are segrceated by explicit directive or are in fact scaregated on the basis
of race, creed, color, or national origin, because of habit, local custom, or otherwise.
I further agree that (except where I have obtained identical certifications for proposed
subcontractors for specific time periods) 1 will obtain identical certifications from proposed
subcontractors prior to the award of subcontracts exceeding $10,000 which are not exempt
from the provisions of the Equal Opportunity clause: that 1 will retain such certifications in
my files; and that 1 will forward the following notice to such proposed subcontractors
(except where the proposed subcontractors have submitted identical certifications for
specific time periods): (Sve Reverse).

Position 6 F 2 400.6 (Rev. 2-17-71)



§  NOTICE TO PROSPECTIVE SUBCONTRACTORS OF REQUIREMENTS FOR
";'..,' CERTIFICATIONS OF NON-SEGREGATED FACILITIES

A certification of Monsegregated Facilities, as required by the May 9, 1967, order
(32F.R. 7439, May 19, 1967) on Elimination of Segregated Facilitics, by the Secretary
of Labor, must be submitted prior to the award of a subcontract exceeding $10,000 which
is not exempt from the provisions of the Equal Opportunity clause. The certification may
be submitted either for each subcontract or for all subcontracts during a period (e,
quarterly, semiannually, or annually).

-
Vv

NOTE: The penalty for making false statements in offers is prescribed in 18 U.S.C. 1001.

g . e

L v L Signature of Bidder or Prospective Contractor

3 . I N H . . . Y .. 1

.. Address (includ  Zip Code)
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Page 1
l’l'E_M \'8!
PERFORMANCE-PAYMENT BOND
THE STATE OF
COUNTY OF
KNOW ALL MEN BY THESE PRESENTS: That we (1)
(2) of
hereinafter called Principal and {3) of s
State of : , hereinafter called the Surety, are held and
firmly bound unto (4) , hereinafter called Owner, and

unto all persons, firms, and covporations who may firnish materials for, or
perform labor upon the building or improveinents hercinafter referred to in
the penal sum of Dollars ($ )
in lawful money of the United States to be paid in (5) R
for the payment of which sum well and truly to ve made, we bind ourselves,
our heirs, executors, administrators and successors, jointly and severally,
firmly by these presents.

THE CONDITION OF THIS OBLIGATION is such that Whereas, the
Principal entered into a certain contract with (0)
A. D 19 , a copy of which is hereto attached and made a part herecof for
the construction of: (7)

' NOW, THEREFORE, if the principal shall {1} v.ell and truly perform and
fulfill all the undertakings, covenants, terms, conditions, and agreements
of said contract during the original term of zaid contract and any extension
thereof that may be granted by the Owner, with or without notice to the surety,
and during the life of any guaranty required under the contract, and (2) promptly
make payment to all persons supplying labor and material to the principal or
to any subcontractor of the principal in the prosecution of the work provided
for in said contract (failing which such perscns shall have a direct right of
action against the principal and surety under this obligation), and (3) well and
truly perform and fulfill all the undertakings, covenants, terms, conditions,
and agreements of any and all duly authorized modifications of said contract
that may hereafter be mad:, and promptly rnake payment to all persons sapplyin
labor and material to the principal or to any subcontractor of the principal in
the prosecution of the work provided for in such modifications (failing which
such persons shall have a direct right of action against the principal and surety
under this obligation), notice to the surety of all duly authorized modifications
being hereby waived, then this obligation to be void; otherwise to remain in
full force and virtue.

IN WITNESS WHEREQF, this instrument is ¢.-ecuted in
counterparts, each one of which shall be deemed an original, this the
day of v 19 .

(9-9-68) SPECIAL PN 9-11-68
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Item VI (cont.)

ATTEST:
(8)
Principal
(Principal) Secretary
(SEAL)
By
Witness as to Principal Address
(Address)
ATTEST: .
: Surety
~ {Surety) Secrcetary
(SEAL)
By
Aftorney-in-Fact
Witness as to Surety
{Address)

. {Address)

- NOTE: Date of Bond must not be prior to date of Conu‘-ac.t. .

(1) Correct name of Contractor.

(2) A Corporation, a Partnership or an Individual, as case may be.

(3) Correct name of Surety.

(4) Correct name of Owner.

(5) County and State.

(6) Name of owner - and the date of the contract including the day, month

(7) Describe facilities. g the day, month, and year.
(8) If Contractor is Partnership, all partnere should execute bond.



FORM E.'A-SD-}L2}~11B

(Rev, L4=10-T1)

AFPLICATICH FOR

AYHENRT

CONTRACTOR'S APPFLICATION 1O. ———

J03 FERIOD O TO
™ OWMIER, APPLICATION IS MADE FOR PAYMENT,
AS SHOWN 3ELOW, IN COIMECTION WITH THE WIORK
FOR YOUR PROJECT.
Q) @) (3) ) )
DESCRIPTION CONTRACT |_THIS APPLICATION COMPLETED TO_DATE | BALANCE
OF WORK Alount Labor Haterials|@Percent |(b/fanount TO FINISH
% 3 9 S 13 S
TOTAL S $ 3 218 $

This is to certify that the work as listed above has been completed in accordance
with the Contract Documents.

covered by previous certificates for pa

now due in the amount of

from which retainage of ___ I3

shall be deducted

DATE

- DOLLARS (3
as set oul in the Contract Documents

That all lawful charges for labor, materials, etlc.,
yment have been paid and that a payment is

19_.

FER

CONTRACTOR

(See Reverse For Instructions)




INSTRUCTIONS FOR CQIFLETING THIS FORM FHA-SD-}2=11B, APPLICATION FOR PAYMENT:
PURPOSE: This form will be used by contractors working on construction
financed by the Farmers Home Administration,

1, Partial payments will be made in accordar:ce with contract terms
or as otherwise agreed.

2, The form is to be completed as follows. Make _ copies,

Colunn (1), Description of Work: All items o:" work will be listed
exactly as they appear on the bid schedule in the contract.

Column (2), Contract Amount: Enter the exact contract amount as
shown for each item in the bid schedule,

Column_(3), This Apblidation - Labor and Materials: Enter the
amount for labor and materials for the work completed during the
period which this application covers.

Column (L), Comrieted to Date = (a) Percent and_(b) Amount:
(a) Show the total percentage of each item completed up to the
end of this pay vperiod,
- (b) Show the total collar value of each item completed up to
the end of this pay period.

Column (5), Balance to Finish: Show the dollar value of the amount
of work of each item yet to be finished.

ALY, TOTALS MUST B< ADDED FOR EACH COLUINN,

CHANGE ORDERS: VWhen Change Orders are issued to change quantity and the
amount of an iten or add new items, it will be treated as another item
and added to the list of items in column (1) with figures entered in the
proper columns,

AT THE BOTTOM OF THE FORM THE CONTRACTOR MUST COMPLETE THE AMOUNT DUE
AND THE CALCULATIONS rC RETAIIACE, He should enter the date and sign
all copies,

Send all copies to the Project Engineer or Architect. If there is none
for the project, then send all copies to the FHA County Supervisor as
instructed.



FORM FHA-SD-}j2}~11A
(Rev, li=10-7L)

CERTIFICATE FOR PAYWENT

ISSUE DATE

TO

CERTIFICATE L0,

OWIER

THIS IS TO CERTIIFY that in accordance

with

with your contract dated

e e - b -
R R e e e 25

is entitled to

i 19 through _ . ... .. 19__, inctobe anount of:

e DOdYars ($___ ),

for the above contract is as follows:

Changé Order approved in previous
months by Owner ~ Total

Change Order No,
Change Order No,
Change Order No,

vt .

-
S ATl LA e

- et e 8

This is to certify that all bills are
paid for which previous certificates
for payment were issued,

CONTRACTOR_

BY

DATE 19

CERTIFICATE APPROVAL

OWNER

BY DATH

FARMERS HOVE ADMINIST..ATION

BY

— sContractor for

Payment o, __ . ___. which is for the period

D —

The present status of the account

1

ﬁ'ORIGIHAL CONTRACT SUK

i

Additions Deductions

I - S

Totals § $

Total Additions

Sub Total §

Total Deductions

TOTAL OF CONTRACT TO DATE §

Work to Finish (this date) $_

Due Contractor to date $
Less Retainage ______ % $__

Less Previous Payments $

THIS CERTIFICATE $

This certificate is based on the estimated
amount of work complete in the period covered
and any retainage shown is deducted there-
from. This certificate is not negotiable, it
is payable only to the payee named herein and
its issuance, pzyment and acceptance are
without prejudice to any rights of the Owner
or Contractor under their contract,

Date 19

TITLE
BY

(See Reverse For Instructions)




TIGTRUCTIONS FOR COMPLETION OF FO:HM FHA~SD=h2k~11A, CERTIFICATE FOR PAYMENT:

_EU_EE@_E_: This form will be used by Enginecrs or Architects workireg on
projects financed by the Farmers Home Administrations in the abscice of
an Engineer OT Architect, the form will be completed. by the County FHA

Supervisore

The jnformation for this form will be taken from Foim FHA-SD-hZh—],lB which
will be received from the contractor.

The form will be completed in __ copies as follouse
1, Fill in 21l jnformation as called for in the heading.

2e Thse" original conitract sum will be the total asmount of the official
contract - this figure will mevex be_changede

3, AlvWays enber in the total amount for all change orders 1isted on
previous certificates for payment,

L. List the change orders that were jssued this pay pe:-;.bd.

5. Asg chang2 orders aré“issued, you musb complete the calculations
to adjust the TOTAL CONTIRACT 70 DATE figures

6, Work to Finish: This figure will come from the Form FHA~SD-li2h~
11B, Total of Column (5), Balance to Finishe

7. Due Contractol to Date: This figure will be taken from Golunn L(b)

———

oF Form FHA-5D-h2h=11B.

8, Less Retailnapes The smount of retainage will accumulate with each

paymenb application and the total of the previous paywent certificates

and the one being prepared will be entered heree

g, Less Previous Paymensst The total of &1l previous payments will

i -

be entered herej thio will be the amount of their payment.

10, The certification signed belowW will be signed by the person
completing the form. (A1 copies-)

11, The contracteT must sign all copiesa (The person preparing the
form will get his signature.

12, All copies of the completed form will be forwarded to the County

FHA SupervisoTe He will review ibe A1l interim payment certificatbes

will be signed oy him.

13, Vhen approved by FHA, all copies will ve foxrwarded to Yhe proper
officer representing the governing body of the OWIi¢ra

1) The governing vody will take action, sign, date, and return all
copies to the County FHA Supervisor for distribution.



Form FHA 424-7
(Rev, 1-31.-68)

UNITED STATES DEPARTMENT OF AGRICULTUke.
FARMERS HOME ADMINISTRATION

ORDEHR NO,

CONTRACT CHANGE ORDER DATE
STATE
CONTRACT FOR COUNTY -
OWNER
To e sne srsaat s vene e e e e b b s RS
(Contractor)
You are hereby requested to comply with the following changes fror the contract plans and specifications:
Description of Changes DECREASE INCREAZE .
(Supplemental Plans and Specifications Attached) in Contract Price in Contract Price .
$ $
TOTALS| S
NET CHANGEIN CONTRACTPRICE | S oo o R <
JUSTIFICATION:
The amount of the Contract will be (Decreased) (Increased) By The Sum Of:
Dollars (§ ).
The Contract Total Including this and previous Change Orders Wil Be:
Dollars (§ ).
The Contract Period Provided for Completion Will Be {:ncreased) (Decreased) (Unchanged): Davs
This document will become a supplement to the contract and all provisions will apply hereto.
Requested
(Ownet) (Dato)
Recummended
(Ownetr's Architect/ Engineer) (Date)
Accepted
(Contractor) (i)ate)
Approved
(Date)
GPO £O7-011

Position 6

FHA 424-7 (Rev. 1-31-68)



SPECIAL CONDITIONS

SC-1. Responsibility of Contractor for Backfill: The Contractor
shall be responsible, financially and Gherwise, for (a) any

and all settlement or erosion of trench and other backfill which
may occur from the time of original backfilling until the expiration
of a period of on~o Year from and afier the date of final accep-
tance of the entire contract under which the backfilling work

was performed, (b) the refilling and repair of all backfill settle-
ment or erosion and the repair or replacement to the original

or a better condition of all pavement, top surfacingas, driveways,
curbs, gutters, walks, surface structures, utilities, drainage
facilities, sod and shrubbery which have bheen damaged as a result
of said backfill settlement or erosion or which have been removed
or destroyed in connection with backfill replacement operations,
and (c¢) any and all damage claims filed with or court actions
brought against the Owner for znd on account of any damage (s)
directly or indirectly caused by said backfill settlement or ero-
sion.

The Contractor shall make Oor cause to be made all necessary
backfill replacements and repairs or replacements appurtenant
thereto, within seven (7) days from and after due notification
by the Engineer or Owner of backfill settlement or erosion and
resulting damage at any designated location(s).

SC-2, Licuidated Damages: It is hereby understood and mutually
agreed by and between the Contractor and the Owner that the date

of beginning, rate of progress and th= time of completion of

the entire contract are ESSENTIAL CONDITIONS of this Contract.

It is further mutually understood and agreed that the work embraced
in this contract shall be commenced cn a date as stated in the
Notice to Proceed and shai' be completed in accordance with the
calendar days set forth in the Construction Contract.

IF THE SAID CONTRACTOR SHALL NEGLECT, FAIL OR REFUSE TO
COMPLETE THE WORK WITHIN THE TIME SPECIFIED, then the Contractor
does hereby agree as a part consideration for the awarding of
this Contract to pay to the Owner the amount specified below,
not as a penalty, but as liquidated damages for such breach of
contract us hereinafter set forth, for each and every calendar
day that the Contractor shall be in default after the time stipulated
in the contract for completing the work.

The said amount of one hundrei dollars ($100.00) per day
is fixed and agreed upen by and bevween the Contractor and the
Owner because of the impracticability and extreme difficulty
of fixing andg ascertaining the actual damages the Owner would
in such event sustain. Said .mount is agreed to be the amount
of damages which the Owner would sustain and said amounts shall
be retained by the Owner from current periodic estimates.

SC-1



Tt is further agreed that time is of the essence in each
and every portion of this Contract and where under the Contract
an additional time is allowed for the completion of any work,
the new time limit fixed by such extansion shall be of the essence
of this contract.

sc-3. Public Convenience: puring the progress of the work, the
convenience of the Jocal public and of residents along the work
shall be considered and, where possible, their rights of access
shall be preserved. Temporary driveways, approaches and cross-
ings shall be provided whele practicable and maintained in good
condition. Construction materials shall be soO stored or stock-
piled as to cause as little obstruction as possible and still

:

be readily accessible for use or inspection.

sCc-4. Water Requirements: (DIVISION I AND DIVISION II CONTRACTORS)

Upon completion of the ground storage reservoir and pumping
station the Division I Contractor will have available water for
testing, flushing and disinfecting. The pivision 1 Contractor
shall pay the Owner 35¢/1,000 gallons of water used for such purpose:
to cover the cost of water purchase from the City of Sioux Falls
and miscellaneous costs. The Division I Contractor shall also
make available water to the Division II Contractor for his needs
at 35¢/1,000 gallons. The Division I Contractor will be billed
for water monthly based on the master meter reading in the pump-

ing station less usage by rural customers that may have been connect
to the line.

Water required by the Division I Contractor for testing,
flushing and disinfecting prior to completion of the ground stor-
age reservoir and pumping station shall be furniched by the pPivision
1 Contractor from a source and by a method approved by the Engineer
at the sole expense of the Division I Contractc.. ’

5c-5, Utility Lines: There are privately owned utility lines

in the area. Utility crossings are in the area and have been

noted on the Plans. However, the Contractor shall notify all
utility companies before the start of construction so that the
owrers may positively locate their utility service. The Contractor
shall be held responsible for any damage incurring to any utility.

sc-6. Highway or Railroad crossings: The Plans show the locations
of all highway or railroad crossings. The Contractor shall contact
the governing agency or owner and notify them of their anticipated
schedule of construction. The governing agency Or owner will

not assume any responsibility for damage to any utility.

sC-2
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sCc-7. Rights-of-Way: The rights-of-way necessary for construction
of the project will be provided by the Owner. The Contractor

shall confine his construction operations to the immediate vicinity
of the location shown on the Plans and shall use due care in placing
construction tools, equipment, excavated materials and pipe line
materials and supplies, so as to caute the least possible damage

to property and interference with traffic.

The Contractor shall be responsible for all damage to croos
and other property outside of the boundaries of the rights-oi-
way and shall make satisfactory settlement: for such damage directly
with the property owner and tenant involved, as their interests
in such damage may require. The pipeline rights-of-way on private
property shall not exceed 15' right and 15' left of the pipeline
centerline. In most cases the 30' pipeline easement. shall e ad-
jacent to the road right-cf-way on fence line on private property.

If it is necessary or desirable that the Contractor use or
occupy land outside of the Owner's rights-of-way, the Contractor
shall obtain written consent from or executc a written agreement
with the Owner and tenant of such land permitting such occupation;
the Contractor shall not enter for pipe delivery or occupy for
any other purposes with men, tools, equipment, construction materials,
or with materials excavated from the pipe trench, any private
property outside the designated right-of-way boundaries without
csuch wricten permission from the Owner and tenant of the entered
or occupied property. Each owner and tenant of land or other
wroperty so notified by the Contractor shall be informed not less
than five (5) days prior to such occuvation.

SC-8. Fences: All existing fences which interfere with the con-
struction operations shall be maintained by the Contractor until

the completicn of the werk affected thereby, unless permission

is obtained from the Owner or tenant thereof to leave an interfering
fence dismantled for any agreed period of time. Where fences

must be maintained across the pipe line right-of-way, adeguate

gates shall be installed in such fences on each side of the pipe
line, which gates shall be kept closed at all times they are not

in use.

On completion of the work across any tract of land, the Con-
tractor shall restore all fences to their original or to a better
condition and guality, purchasing new material to replace all
materials lost, damaged or destroyed. Temporary gates installed
by the Contractor in any fence line may be left in place with
the permission of the Owner and tenant of =such fence.

All materials used in fence repairs ov replacements shall
be of same material as original fence »r bhetter.

S§C-9. Barricades and Lights: All open trenches and other excava-
tions shall be provided with suitable barriers, signs and lights
to the extent that adequate protection is provided to the public

SC-3



against accident by reason of such open construction. Obstructions
such as material piles and equipment shall be provided with similar
warning signs and lights.

All barricédes and obstructions shall be illuminated by means
of acceptable warning lights at night and all lights used for

this purpose shall be kept purning from sunset to sunrise. Materials

stored upon Or alongside public streets, roads and highways shall
be so placed that the work at all times shall be so conducted

as to cause the minimum obstruction and inconvenience to the traveling

public.

All barricades, signs, warning lights and other protective
devices shall bhe installed and maintained in conformance with
applicable statutory requirements and where within highway rights-
of-way as required by the authority having jurisdiction thereover.

sc-10. Protection and Maintenance of Public and private Property:
The Contractor shall protect, shore, brace, suppert and maintain
all underground pipes, conduits, drains and other underground
construction uncovered or otherwise affected by the construction
work performed by him. All pavement, surfacing, driveways, curbs,
walks, buildings, utility poles, juy wires and other surface struc-
tures affected by construction operations in connection with the
performance of the contract, tocether with all sod and shrubs

jin yards and parkings crossed by or adjacent to the pipe line
shall be maintained. and if removed oOr otherwise damaged, shall

be restored to the originai condition thereof as determined and
approved by the Engineer. All replacements of such underground
construction and surface structures or parts thereof shall be

made with new materials conforming to the requirements of these
specifications or;, if not specified, as approved by the Engineer.

The Contractor shall be responsible for all damage to streets,
roads, highways, ditches, shoulders, embankments, culverts, bridges
or other public or private property or facility, regardless of
location or character, which may be caused by moving, hauling,
or otierwise transporting aquipment, materials or men to or from
the work or any site thereof, whether by him or his subcontractor (s).
The Contractor shall make, without delay, satisfactory and accep-
table arrangements with the oOwner(s) of or the agency Or authority
having jurisdicticn over the damaged property. surface, structure
or facility concerrning jts repair or replacement Or payment of
costs incurred in connection with said damage.

sc-11. Copies of Plans and Specifications: The Contractor will
be furnished without cost to him with up to five (5) copies of
all plans, specifications and staking sheets, touether with any
and all addenda thereto. The Coatractor shall keep one (1) copy
of all such gspecifications and drawings constantly accessible

on the work.

sCc-4



Additional copies of such specifications and drawings, in
excess of the number furnished without charge to the Contractor,
may be obtained by him from the Engincer for the cost of printing
and delivery of the additional copies so obtained.

SC~12. Schedule of Operation: Before work is started, the Con-
tractor shall prepare a detailed schedule of all constructio”n
operations that shall not only indicate the sequence of the work,
but also the time of starting and completion of each part ~nd
the cost thereof as indicated in the cost breakdown estimate.

The schedule will be submitted to the Engineer for his approval
and shall include Contractor's cost estimates by months.

If conditions beyond the control of the Contractor justify
and the Owner approves an extensioa of time, the Contractor shall

revise the construction schedule in accordance with the approved
extensions,

The Owner may require the Contractor to add to his plant,
equipment and construction forces, as well as increases in the
working hours, if operations fall behind the approved schedule
to an extent that the completicn of the work within the specified
time appears doubtful.

S5C-13. Schedule of Construction: The Division I Contractor's

attention is directed to Section 1-1.08 of.the Technical Specifi-
cations. The Contractor shall arrange his schedule of construction

S0 as to provide for a section or area of work to be completed

and ready for use. No road crossings, or skips in pipeline construction
shall be left, causing an area or section to be unusable. Said

schedule of construction shall be presented to the Engineer for

his checking and approval. Any skips in line construction left

beyond a reasonable time and without a reasonable explanation

shall be subject to r=moval from the next monthly pay estimate,

SC-14. Repairs After Job Completion: It is understood that re-
pairs, due to faulty workmanship or materials, shall be covered

by the Performance and Maintenance Bond. However, a break in

one of the lines shall be deemed an emergency and must be repaired
immediately. The Contractor, therefore, prior to leaving the
project shall have an understanding and agreement by signed letter
or appropriate entry in the Owner's minutes of the meeting as

to the procedure for making said cmergency repairs and notification
to the Contractor.

S5C-15. TField Office: The Division I Contractor, dur.ng the performance
of this contract, shall maintain a suitable ficid office complete

with telephone at the site of the work which shall be the hecadquarters
of a representative authorized to receive drawings, instructions

SC-5



or other communications or articles from the Owner or the Owner's
agents; and any such com-munication given to the said representative
or Jdelivered at the Con-tractor's office at the site of the work

in his absence, shall be deemed to have been given to the Contractor.
Copies of the Con-tract Documents, specifications and plans for

the work shall be kept at the said office, available for use at

any time. o

In addition to the above, upon request of the Engineer, the
Division I Contractor shall provide a suitable field office, either
adjacent to or partitioned off from his office at the site for
use of the Engineer and Inspectors. The office shall be provided
with outside entrance door with a substantial lock; glazed windows
suitable for light and ventilation and adequate heating and light-
ing facilities. The office shall be of sufficient size to care
for and shall be furnished with a suitable work table, two chairs,
a plan rack and a locker to be used for the storage of surveying
in-struments. The door or doors on the locker shall be equipped
for padlocking. The general arrangement of the office and facilities
provided shall meet with the approval of the Engineer.

SC-16. Changes and Alterations: The Engineer and Owner reserve the
right to make such changes and alterations in the plans or in the
quanti’.ies of the work as may be considered necessary or desirable,
and such changes and alterations shall not be considered as a waiveur
of any condition of the Contract, nor shall invalidate any of the
provisions thereof. The Contractor shall perform the work as in-
creased or decreased, and no allowances will beo made for antici-
pated profits. When such changes and alterations increase or de-
crease, the quantity of work “o be done, or materials to either
party to the contract upon demand shall be entitled to a revised
consideration on that portion of the work above or below twenty

(20) percent of the quantity stated in the proposal, such revised
consideration to be determined by special agreement. Contract
Change Order procedure wili he fcllowed in all cases.
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TWIN CITY TESTING AND ENGINECRING LABORATORY, INC.
C82 CROMWELL AVENUE ~ ST. PAUL, MINN, 55114 — 635-6446

BRANCH OFFICIS: OFFICERS:
FARGO, ND. CHARLES W. BRIT2IUS-Prasidont
BISMARCK, ND. ROBERT F. WITTIMAN-Exocutive Vica-Prosident
StOUX FALLS, SD, NORMAMN E, HENNING-Vica-Prosident
WATERLOO, tOWA CLINTON R. EUE-Socratary
ROCHESTER, MINN, JOHN F, GISLASQN-Treazuter

August 6, 1971

DeWild-Grant-keckert and Associates
315 First Avenue
Rock Rapids, Iowa 51246

Atteution: Mr, Delmar Koel )
Re: Soil Investigation - Proposed
Water Storage Facilities -
Harrisburg, South Dakota -
#600-325
Gentlemen:

We have conducted a soil investigation and foundation analysis for the
referenced project. We are transmitting five copies of our report.
This work was conducted in accordance with your verbal authorization on
June 28, 1971.

Under separate cover we arc seading represcntative samples of the soil
for your personal inspection, About 50% of the remaining soil samples
will be held at this office for two months and will then be discarded
unless we are notified to hold them for a longer period of :ime,

As pavt of our professional services, we have on our staf{ foundation
and soils engineers and engineering geologists available for consulta-
tion, As the scope of the project develops, they will be available to
you to discuss the specific problems as they arise or aid you in your
evdluations.

Very truly yours,
SOIL EXPLORATION COMPANY

b L

Samuel Ng_.

Thomas K, Smlth, P, E.

SN/TKS :dk
Encs,



“0IL INVESTIGATION
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#600-325

——— SOIL EXPLORATION COMPANY



REPORT OF SOIL INVESTIGATION

PROPOSED WATER STORAGE FACILITIES
LINCOLN COUNTY RURAL WATER SYSTEM

'HARRISBURG, SITH DAKOTA

#600-325

INTRODUCTION
This report presents our findings and recommendations pertaining to the snil
investigation and engineering analysis for the referenced project. The purpose
of this report is to describe the soil cenditions encountered at rhe site, to
analyze and evaluate these conditions, the laboratory test results, and, based
on this data, to recommend possible foundation designs and construction
procedures,

FIELD INVESTIGATION PROCEDURES

A total of five soil test borings were made at two projeci sites on July ! and
2, 1971. The borings were put down approximately at the locationsg given on
the site plan furnished to us, as shown on the attached sketch. The surface
elevations were referenced to the iron pipes near the borings, as shown also

on the sketch, both taken as 100.0', an assumed elevation.

Soil sampling was performed in accordance with ASTM: D 1586-67, Using this
procedure, a 2" 0. D, split barrel sampier is driven into the soil by a 140 1b
weight falling 30". After an initial set of 6", the number of blows requi.ed
to drive the sampler an additional 12" is known as the penetration resistance
or N value. The N value is an index of the relative density of cohesionless
50ils and the consistency of cohesive soils, Thin wall tube samples were ob-
tained according to ASTM: D 1587-67 where indicated by appropriate symbol on

the boring logs.

SOIL EXFPLORATION COMPANY
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As the samples were obtained in the field, they were visually and manually '|
classified by the crew chief in accordance with ASTM: D 2488-69, Representative i|

portions of all samples were then returned to the laboratory for further exami-

nation and for verification of the field classification. In addition, selected l
§

samples were submitted to a program of laboratory tests. Logs of the borings §‘
indicating the depth and identification of the various strata, the N value, the J
laboratory test data, water level information and pertinent information regard- w

ing the method of maintaining and advancing the drill holes are attached. Charts !‘
. i

illustrating the soil classification procedure, the descriptive terminology and |
symbols used on the boring logs are also attached. i

SITE AND SOIL CONDITIONS |

General ) |

The referenced project involves two proposed water storage facilities which are:

1. sn elevated water tank (at construction site A), with 100,000 zallons capacity, |
!
and 2, a ground water tank (at construction site B) with 750,000 gallons capacity. |

The proposed construction sites are about three miles apart; and both are located

1
i

approximately east of the intersection of Highways 29 and 229. J
Soil Conditions At Site A |

!
Borings i, 2 and 3 we.e put down at this site on/or near the proposed tank :
footing locations. The grcund surface at the boring locations hias less than 1! H
difference in elevation, |

Based on the boiring logs, the predominant soil in the soil profile is a lean clay. :

A thin layer of topsoil was found at the surface. The lean clay has a consistency l
ranging from medium to stiff; its penetration resistance increases at greater |

depths. t

}

SOIL EXPLORATION COMPANY -~




Page 3 - Proposed Water Storage Facilities
darrisburg, South Dakota - #600-325

Scil Conditions at Site B

Buorings 4 and 5 were made at this site around the tank periphery. Azcording to
the furnished topographic map, the ground surface slopes down from westerly to

easterly direction and shows approximately 4' difference in elevation,

The boring logs show that the soil profile consists of a clay till underlain by
a fine alluvium which in turn is underlain by another clay till. The alluvium is
a clayey siit which is encountered at about 18' to 39' and 42' in borings 4 and
5, repsecitvely. In general, the till is fairly firm whereas the a11uv£um is

soft and indicates a relatively unifoim consistency.

Geology

According to our available geologic information, the first bedrock at this area
is probably the SiouxtQuartzite. The depth of this rock may be at less than 100"
below grade.

GROUND WATER
Ground water was observed in one boring at Site A and in boih borings at Site B,
However, since the water level measurements were made in impermeable soils within
a short period of time, they should not be regarded as a reliable indication of
the water table position. Furthermore, both seasonal and annual water table

fluctuations may be expected to occur,

LABORATORY TESTS

Representative soil samples were submitted to our laboratory to determine their
natural moisture content, dry density, liquid limit, plastic limit and unconfined
compressive strength., In addition, a consolidation tast and triaxial compression

tests were performed for clayey silt samples obtained from borings at Sit: B

SOIL EXPLORATION COMPANY
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to evaluate its shearing strength and compressibility. The test results are

presented on the boring logs and the attached diagrams.

ANALYSIS AND RECOMMENDATIONS

Site A (Borings 1, 2 and 3)

We understand that the elevated water tank, 30' in diameter, will be constructed
at this site. The tank will be multi-legged type and its capacity will be
approximately 100,000 gallons, We assume that the foundation would be placed, a

common practice, at abeut 8' below grade.

According to the boring logs, a transition of the clay consistency from medium t
rather stiff at/or near the assumed foundation depth was observed. In general,
the rather stiff clay was ~ncountered at about elevatien from 89' to 92', depenc
ing on the topography of the site. We recommend using a net allowable load of
4000 pounds per square foot at elovation 89' throughout the site. A net allowai
load is defined as the soil bearing capacity at the base of the foundation in
excess of that at the same level due to the surrounding surcharge, This loadin
would provide a factor of safety of threc against a general shear failure and

should not result in a detrimental settlement,

It is noticed from boring log 3 that ground water may be encountered near the
bottom of excavation. Excessive water percolation may occur during excavation
due to the presence of lenses of waterbearing sand. However, a direct sump pur

system would be sufficient for dewatering.

In order to avoid infiltration of surface runoff into the clay through the bacl
fi11, we sugpest providiug a sloping impervious surface on final grade drainin

away from the tank arvea,

L e k1L FXPLAAATION COMPANY ~
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Site B {Broings 4 and 5)

Proposed Construction

We understard that the proposed structure at this site will be a concrete ground
water tank, 82.5' in diameter by 20' high. According to the present design con-
cept, it is anticipated toe sonstruct a concrete bottom slab with thickened
periphery section to support the wall load. The roof slab will be supported by
columns which in turn will be supported by individual footings. We further under-
staad that a tank will be partially buried in the grouud depending on the soil
conditions whicih will be analyzed subsequently. For landscaping purpose, the
final grade will be at about elevation 100' (approximately clevation 500' accord-
ing to the topographic map); and therefore, a 4' high term with approximately

10" width will be added on the existing grade at the east side following the tank

construction.

The Feasibility of Construction

As stated previously the soft clayey silt is 1oca£ed at about elevation 80'. his
silt can be ecacily disturbed and subsequently loses its strength, especially when
it is undor wet conditions. Therefore, it would be very difficult to carry out
the construaction on this material without inducing any disvurbance. Consequently,
{n order to sunure adequate support for the water tan's, it would be feasible to
place the bottom slab on the clay at shallower depth or on deep foundations. We
understand that it is not intended to consider the latter concept. However,
according to our analysis, the former concept is quite feasible., It will be

discussed further in the following sections.

Recommended Foundation Construction

The lean clay overlying the silt appears to be quite stiff and could be used as a

$OIL EXPLORATION COMPANY s
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load bearing layer as well as a working platform so that the silt will not be

which suggests compensating structural weight by the weight of scils being re-

moved, we recommend constructing the bottom slab at a depth approximately 6!

——

v

\
|
|

|

disturbed during construction, Based on a classical fcundation method, "Elotation',\

above the silt, or at elevation 86' according to our assumed datum. This would
require about 12' of soil to be removed at borings &4 and 5. The weight of the
removed soil will be a little less than the weight of the tank plus the weight
of water. According to our analysis, assuming that the bottom slab would be a
ripgid type, oY with somewhat heaviei reinforcement, the structure should be safe
against a shear failure. llowever, a long term settlement would be expected.

The nature of the settlement will be further discussed subsequently.

Evaluation of Potential Settlement

We understand that a paximum settlement or displacement of 1" is allowed. The
rigid tank structure probably would not be affected structurally by this amount
of settlement; in fact, the tank could stand even more movement. However, any
tank movement greater than the allowable magnitude would induce structural damage

to the pipeline connection and subsequently interfer with the routine operation,

Based on our laboratory test results, we iave conducted a settlement analysis

of the tank based on the present design concept stated previously. OQur analysis
also based on the assumption that the silt is a homogeneous isotropic material
and the samples tested are representative for the soil layer. The results of

the settlement analysis shows less than 1" of total probable settlement under the
tank and the new berm; and the differential settlement caused by the weight of

the berm would not exceed %".

sOiIL EXPLORATION COMPANY
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Since our analysis is based on the laboratory test results, we wish to point out

that the characteristics of the silt seldom can be represented by a few laboratory

test. Consequently, there is the possibility for somewhat wore settlement due

to varying conditions not encountered in the borings. Therefore, ve suggest

performing a frequent observation on the tank movement. This would bring an

immediate recognition of any excessive settlement under the tank load.

Soil Excavation
our foundation analysis is based on an assumption that the top of the clayey silt
alluvium is quite level., It is possible that its elevation could deviate some-
what from that encountered in bovings 4 ard 5 (elevation g80'). 1In any case, &
minimum distance of 4' between the rank botto:. and the silt should be maintained.
On the other hand, it is essertial to keep the excavation depth to at least 10°
to compensate the weight of the applied load in order to reunuce the amount of
potential displacement of the structure. Since the depth of the silt under the
higher ground is not definitely known, we suggest making depth measuiements, such
as auger borings, at bottom of excavation at saveral locations. The borings
should be made before the excavation reaches the required depth., 1f the silt is
found at a depth significantly different from that stated in our assuwption, we

suggest that we be notified to review the new situation.

REMARKS

The recommendations and/or suggestions contained in this report are our opinions
based on data which are assumed to be representative of the site explored; but
because the area of the borings in relation to rhe entire area is very small, and
for other reasons, We do not warrant conditions below the depths of our borings,
or that the strata logged from our borings are necessarily typical of the entire

site.

soIL EXPLORATION COMPANY S




Soil Esptaration 5¢?um/z

JOB NO. 600-325 VERTICAL SCALE __1
pROJZCT PROPOSED WATER STORAGE FACILITIES, HARRISBURG, SOUTH DAKOTA

atle

LOG OF TEST BOWING HO.___ 1

DEPTH DESCIIPTION OF MATERIAL | crootonie SAMPLE 1 LABORATORY 1ESTS
) b] b
F:E.ET [TSURFACE ELEVATION 101.2° ORIGIN o lwLiNOodTYPE] W D FL";% Qu
SILTY CLAY, black, medium .
13 ’ 4 (CL-01.) TOPSOIL 5 11 SS
LEAN CLAY, a little gravel, brown
mottled, medium to rather stiff, a TILL 7 21 88
few lenses of sand and silty clay
above 6' (CL)
5 3| ss
7 41 85 "
5| 2t} 21| 108)tg | 4100
13 6| ssf 20| 108 4500
12
LEAN CLAY, a little gravel, brownish 16 7] 8S
gray and brown mottled to gray, stiff
(CL)
20 Bl SS
29 91 55
21
End of Boring
V/ATER LEVEL MEASURDIENTS starr _1-12-71 comeiere 1-12-71
SAMFIED / T E.
OATE | TIME DVEEm ) casiugCaVm | eawev oertns | VD itnonOFA 0 - 19%° i@ 1:00
7-12 1 1:00 21 21" 10 None
7-12 11:55 21! 21" 10 None —_
to
L 10 crew cnier Hapedorn
SE-2 170- Al )
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JOBNO. . 600=325 . EATICALSCALE_. 1" = 5' LOG OF TEST BCRING NO. £ '
proJcct PROPOSED WATER STORAGE FACILITIES, HARRISBURG, SOUTH DAROTA ‘
s o} N CAMPLE L LABORATORY TESTS
DEPTH DE CRIPT.!GJ O.F MATERIAL GEOLOGIC PLE OHATORY TES
pEer | [TSURFACE ELEVATION 100.4 ORIGIN N lwinoliveel w | e ] %‘LL— o l
SILTY CLAY,black,soft  (CL-OL) TOPSOIL ) ® 1| ss a
1% - ,
LEAN CLAY, a little gravel, brown ‘
mottled, medium to stiff. a few TILL 8 27 88 _
lenses of waterbearing sand Lrom
10t - 12! (CL)
. 9 3| 88 |
8 41 SS ' I
5| 2T
13 6| S5 ’ l
14 71 88 . l
14 8| sS
LX) Q
21 22 91 85
End of Poring
%Note: Water level is expected to
rise higher than the measurement .
jndicated below, possibly up to
zbout 10' where minor sources of .
wvater were noticed while sampling .
and from appearance of samples,
Additional rechecks would be required '
for verification.
WATER LEVEL MEASURBALHTS sramt _1-12-71___ cowrere _7-12=71
DATE | TIME | SAWPLEC | casttis  COVEN | BAILLD DEFTHS NEVEit Jiirion GFA 0 - 19%° l@l._’-.o
7-12| 1:50 4 21' Kone 21’ to None
7-121 2:05 1 21" |} vone | 21" to 18'%
to
10 crew chire  Magedorn
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JOB NO. 000=325 VERTICAL SCALE .1 = 3% . LOG OF 1EST BORING NO. 3
PROJECT _PROPOSED_UWATER STORAGE FACILITIES, HARRISBURG, SOUTH DAKOTA
DEPTH DESCRIPTION OF MATERIAL SAVILE I LAUORATORY 16515
N SURFACE ELEVATION ___ 101,2" GEOLOGIC . ) LL
reer | € ORIGIN heo|wefnofmvee} w oo [FE] ou
SILTY CLAY, black, soft (CL-OL) TOPSOIL . | ss
1%
LEAN CLAY, a little gravel, brown
mottled, rather stiff to stiff, a TILL 13 2| ss
few lenses of moist to waterbearing
sand (CL)
1 31 ss
13 4] S8
1n 51 8§
12 61 S8
14 71 8S
vl 2
21 17 8| SS
LEAN CLAY, a little gravel, brown
and grayish brown mottled, stiff
(cL)
19 91 SS§
22 10| SS
I3+ ]
Continued on next page
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1 . - N
JOB NO. 600-325 VERTICAL SCALE 1" = 3" " L0G OF TEST BORING .2 COUE: :
PROJECT PROPOSED WATER STORAGE FACILITIES, HARRLSBURG, SOUTH NAKOTA |
DEPTH DESCRIPTION OF MATERIAL . " SAMPLE Il _UABORATORY 1ESTS
o GEOLOGIC , .
FEET | » ORIGIN N |wLlNO. mve“ wlo bl o |
33 | LEAN CLAY, a little gravel, gray, ’
stiff to rather stiff (cL) ‘
20 111 ss |
17 .
41 1% 12| SS§ |
End of Boring
. " VIATER LEVEL MEASURENENTS stant /=12-71 oo 11270~
DATE | TinE_| SAVRD | _SOrrin , COirie | 8AwEo peetis e o on 34SA 0 - 39%° g 1L:10.
~1=12.41):10 ] 41! 39%' | to 39" ==
7-12.{11:35 | 41’ None 25' 10 lione -
7-12 ] 1:55|_ 41! lone 24! t0 11%°
10 caew ciee Haszedorn !
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JOB NO. 600-325 VERTICAL SCatE _1'' = 5' __ LOG UF TEST BORING NO. .. 4
bRoJECT PROPOSED WATER STORAGE FACILITIES, WARRISBURG, SOUTH DAKOTA
DESCRIPTION OF MATERIA CAMFLE | \BEQRATORY TESTS
DEPTH o OF MATERIAL GEOLOGIC LAEQRATORET
FEET | [TSURFACE ELEVATION 27.7 ORIGIN o |wvolree} w | o |5 | au
1 LEAN CLAY,dark grayish brown,soft(CL)[ 1P50:IL 5 1§ 8S
LEAN CLAY, a little gravel, brown 2] S8
mottled, medium to rather stiff, a fey )
lenses of sand and silty sand, some TILL ! 3158 20 | 17
lenses of silty clay below about 14%' !
CL
(cL) 7 4] SS
Q 51 SS
12 6] 8Ss
X 71 SS| 20§ 107
1w [ 8] ss
18
CLAYEY STLT, brown mottled, sofr FINE
(CL-ML) ALLUVIUHN 4 9| ss
35
10|37Tf33|88 | 32| Qc

12131l 29 |93 %{. C
4 13| ss 33|88

39 —_
Continued on next page
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JOB NO.

600~325

Seil Esplora o Lompany
1 = 5

VERTICAL SCALE

prossct PROPOSED WATER STORAGE FACILITIES, nmaasaunc

LOG OF TEST BORING NO.
SOUTH DAKOTA

4 Cont, i

DEPTH DESCRIPTION OF MATERIAL GEOLOGIC SANILE L LARORATORY TESTS
IN X ) drveel w D | L.L. :
FEET . ORIGIN N WL INO TYIE: B QUJ
39 | LEAN CLAY, a little gravel, brown
mottled, medium to stiff TILL 7 15{ SS .
(cL) |
11 16 £S5
15 17] 85! l
2L 18 | SS |
17 19| SS |
64 |
LEAN CLAY, a little gravel, brown ’
and gray mottled, stiff (cL) 30 20| sS :
66 t
End of Boring |
*Influenced by jet water. ‘
\
WATER LEVLL MEASUNEMENTS stapt __1-1-71___  cowmeLete __7_;2;]____
DATE | TiME | Spten C@é,',‘,‘,‘;’ TTCAVEAN | panED GEPTHS MY dcrnop JAHSA  C -44%! ell:15
7-2 N1:15 | 66" aby' to 114" ]
J.W, Lok -« 64% i
7-2_[11:50 | 66' | None 19" 0 155" 2 EA —~'|
to
10 CREW CHIEE Hagedorn :

of.2 170 A)
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JG3 NO. $00-325 VERTICAL SCALE 1" = 5' __ L0G OF TEST BOMING NO. 5 .
FROJECT _PROFUSED WATER STORAGE FACILITIES, HARRISBURG, SOUTH DAROTA )
DEPTH DESCRIPTION OF MATERIAL SAMPLE LABCRATOHY TESTS
IN 97.4" GEOLOGIC Ll
feey | [TSURFACE ELEVATION : ORIGIN N |wejnowveel]l wo | o | FE | Qu
X LEIN CRAY [ dART Eray gl Browm; ot (CL){—TurSolL )
LEAN CLAY, orown, medium WEATHERED | 7 21 88
2 (CL) SO1L,
LEAN CLAY, a little gravel, brown R 3! ss
4 mottled, medium (CL) TILL
SILTY CLAY,brown,soft (CL) FIRNE 4| ss
5% ALLUVIUM | <2 5| ss
LEAN CLAY, a little gravel, brown 6 2T
mottled, medium to rather stiff{, a "ILL
few lenses of clayey silt above 9' 7 7] 88
a few lenses of sand and silty sand
(cL)
10 8| SS| 21 |104
13 9| ss
13 [Pio| ss
18%
CLAYEY SILT, brown mottled, soft to FINE
medium (CL-ML) ALLUVIUM A 11| ss
12} 2T
K 13] S§
14| 2T
s 15} S
5 16f SS
7 17] Ss
42
: Continued on next page
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Jos NO. __.600-325

St Erploration (Zopany
5‘

VERTICAL scALE. L' =

proJecT PROPOS

ED_WATER STORAGE FACILITIES

5 HARRISBURG, SOUTH DAROTA

LOG OF TEST BORING N0, _2_Couic,

CEEM DESCRIPTION OF MATERIAL GEOLOGIC | AT DECRATORY TESTS
FEbT ORIGIN N [winojire] wo| 0 [ LLY gy
42 | LEAN CLAY, a little gravel, brown
mottled, rather stiff to stiff TIIL
(cL) )
12 18 { SS
16 19| S5
51
End of Boring L
|
|
WATER LEVEL MEASURDAENTS __lsvam Z=1-71___ cowriere _7-1-71
DATE | Tme | SeRFhi® | SA&NS | SB¥si' | eaneooeeras | WATR o OFA 0 - 26 ]@1__1:&0 |
7-1 112:30 [ 51! 495" to 35%¢ |
3YHSA - 495" |
7-1_h2:55 | 51° None | 25%" 0 22" MEA 0 - 49%
2-2 {1:30 | 51! Hone 18" to 15%'
to ceiw crier Hagedorn
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SoiL ExPLORATION COMPANY
TRIAXIAL TEST DATA

JOB NO. 600-325
PROJECT WATER STORAGE m..POHFH.HHmmvmvamewCNO. S. D.
BORING NO.._& SAMPLE NO._—1C pEPTH2L'=22%"

TYPE OF TEST CUOOﬂmDHMQDnNQICSQHDMBNQ ﬁmﬂﬁﬁﬁn—v

saMPLE size: 1 3/8 L2 34
soIL TYFs: Clavev Silt

MOISTURE-DENSITY: 35 .88  pcF
29 .

(DEVIATOR STRESS (TSF)

ATTERBERG LIMiTS: tLL_32 PL
REMARKS._Sample confined under pressures of 1, 2

and & tsf with lines sealed off and then stressed

m»;ﬁbmﬁ to peak strength @ constant strain of ix% per

Lo

st

i

s

.
PN

PR SR

SHEAR STRESS (TS5F)

NLRMAL STRESS (TSF)




(DEVIAYOR STRESS (TSF)

SHEAR STRESS (TSF)

' /

m._.m>_

Lo,

:.Vrl A.n;

R —
-

TRIAXIAL TEST DATA

" — e ——

308 no. —500=

mo_r mxnrom>do_,_ Ooz PANY

325

— | —

RRISBURG, S. D.

posECTHATER STORAGE FACILITIES. DA

BORING NO._4 _ SAMPLE NO. 10 pepTH 21'-22%
TYPE OF TEST Consolidated-Undrained

sampLE sizEi 2 318 & 2 3/4

SOIL TTPE: Clavev Silt

MOISTURE-DENSITY: 35— o.____ 88 pcF
ATTERBERG LIMITS:  LL 35 pL 22

Samples confined under pressures O+ -» <

g1 92

REMARKS

and &4 tsf; consolidated for 24 hours:

lines then

3

sealed off; samples stressed to failure

@ constant

strain of 1%% per minute

P

3
:_.
B

celilee e

Lo scmeegeemcin

e te-e bo

NORMAL STRESS (TSF)
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SYMBOL
C.s,
P.0,
C.0.
3% HSA
4 FA
6 FA
2% C
AC
D.M.
JoW,
H, A,
NXC
BXC
AXC
CH
27
T

DRILLING & SAMPLING SYMBOLS

DEFINITION

Continuous Sampling
¢-3/8"* Pipe Drill

Cleanout Tube

3% 1.0, tiollow Stem Auger
4" Diameter Flight Augar
6'* Diameter Flight Auger
213" Casing

4'* Casing

Drilling Mud

Jot Water

Hand Augar

Size NX Casing

Size BX Cacsing

Size AX Casing

2" 0.D. Split Spoon Sample
2 Thin Wall Tube Sample
3'* Thin Wall Tube Sample

GENERAL NOTES

SYMBOL
W

D

LL, PL

Cu

Pq

Ts

G

SL

pH

0
M.AL"
CO
Qc¢*

LABORATORY TEST SYMEOLS

DEFINIVION

NMoisture content - percent of dry weight

Dy density-pounds pr cubie foot

Liquid and plastic fimits determined in
accordance w.ith ASTM D 423 and D 424
Unconfined compressive strength-pounds per
square foot in accordance vath ASIMD2166-66

Additional insertions in Qu column

Penetrometer reading-tonss squate foot
Torvane reading-tons ‘square foot
Specific gravity - ASTM D 854.568
Shrinkage limit - ASTAM D 427-61
Hydrogen ion content-meter methedd
QOrganic content-combustion method
Grain size analysis

One dimension. ' consolidation
Triaxial compression

*See attached data sheet and-or graph

\VATER LEVEL
synpoL -

Water levels shown on the boring logs are the levels measured in the borings at the time

and under

the conditions indicated. in sand, the indicated levels can be considered

teliable ground water levels. In clay soil, it is not possible to determine the ground
water level within the normal scope of a test bering investigation, except where lenses
o layers of more pervious waterbearing soil are present and then a long period of time
may be necessary to reach equilibrium. Therefore, the position of the water level symbol
for cohasive of mixed textwe soils may nct indicate the true tevel of the ground water
table. Tha available water level information is given at the hottem of the log sheet,

DESCRIPTIVE TERMINOLOGY

DENSITY
TERM N VALUE
Vary loose 0-4
Loose 5-8
Medium Dense 915
Dense 16.30
Very Denso Ovar 30

CONSISTENCY
TERM 'N'' VALUE
Soft 0-4
Medium 5-8
Rather Stiff 9-15
Stift 16-30
Very Stiff Over 30

Standard “'N** Penetration: Blows per foot of a 140 pound hammer falling 30 inches on a 2 inch OD split spoan.

RELATIVE PROPORTIGNS

SE-4(70A)

TERM RANGE
Trace 0-6%
A Little 5-15%
Soma 156-30%
With 30-50%
PARTICLE SI1ZES
Boulders Owver 3°°
Gravel
Conso 303t
Fine .
Sand
Coatse #4-410
Medium #10-#40
Fing 7404200

Silt and Cloy

Determined by plasticity
Characternistics

Note: Sieve sizes shown are U.S, Standard
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CLASSIFICATION OF SOILS FOR ENGINEERING PURPOSES
ASTM Designation: D 2487 - 69 AND D 2488 — 69
{Unified Soil Classification System)

L Grau . T -
Major divisions symbo‘;s Typical names Classification criteria
- Dso .
- wellgradad gravels and > Cy-= -DTa-greamr than 4: .
S GW gravel-sand auxtures, little ©
c S e 2 {D30)?
5 2 or no fines @ g Cc,~ L23%°  paween tand 3
= g A= Do x D60
a2 -
oo c g =
@ ] Poorly graded gravels and e 3
Pl [3) GP gravel-sand mixtures, little o = 'f_ Not meeting both criteria for GW
-':;3 83 or no fines Go 2o .
307 g E o4
€3 vem 2) =X =2 b
» 15861 o 266 g7 -
g’ v g 3] il . raval S 0 fF Atterberg limits balow
2 59 z GM Silty gravels, gravel-sand- - o < & 4 line or P.A. less o
e e = silt mixtures 3OV D= ! BN Atterberg limits plot
c8] £ EAEH ?5 g | thand ting in hatched area
§ cel 3 g0 0=z are barderline classifi-
n ! ; . . . . r
£ %’, 3y Clave . avel 3 L. Atterberg himits above C‘:‘;U"'f 'mt‘“'l”nt’ ust
22 H GC AT grave o I Eo.o. - vAT line with Py, | Of dual symbols
o andi- ures
v § S d ay S greater than 7
[ o] . . .
e 2 8 Deo
‘@.F well-graded sands and gra- v e Cy= D—‘O-Q”’a"?’ than 6
e £ 8 sw velly sands, fittle or no B oG D10)2 .
BaR z = fines 5§ %o ¢ c,= A039°  patween 1 and 3
24 & 3 C s 2 z
8§ 2 B g g« o Do x Dso
IS [ ° P}
& .- 5} < . 0
3 g3 2 Poorly gradedsandsand | § 8 Z 8
3 { . —_ . . N
5 sa| 9 §2 gravelly sands, little orno | <y @ o Not meeting both criteria for SW
AR E finos ERE
15 ho] : o 2,
PH .~ O P = 0
f2° ogad el
s ¢ E” . ds " . [=8 Atterberg linnts below )
. , sand-silt - £ € evpre §i - L
b a c 4 i:::y sands, sand-silt mix a g ?: A line or P, less Atterberg limits plot-
58l % ® e T than 4 ting in hatched area
& % ¢ 58 are horderline classifi
= 3 4 o - cations fequining usc
Q ) . Atterberg limits above { dual symbols o
P v cC L!nycy sands, sand-clay SAT dine  with P ot dual symit:ols ~
& mixtures greater than 7
thorganic silts. very fine . P - sticity Chart i
2 NL sands, rock flour. silty ur 50 I I I I I l
" 2 clayey fine sands for classification of fine-grained
z ] scils and fine fraction of coars.e-
5 inorganie clays of low to 50}~ grained soils. -
o : ; o . .
i cl "‘|'"1'”"‘ plasticity. 9’““_"”\’ Attarberg Limits plotting in on
8% clf"’?‘ |5“”"};. clays, silty haiched area are borderline e
% 9z clays, lean clays classifications requiring use of /
3 -] % A0p— dual symbols. / ;
9 8 Orgwic silts and organic ® Equaticn of A-hine:
m§ ] oL silty clays of low plasticity ;_ P1=0.73 (LL-20) | /
Zw 5 30
20 63 ¢
Hé 5
% § # thorgnic silts, micaceous | 2 OH and MH
g w A ot diatemacedus Yine sands &
‘¢§ " ‘%, o1 silts, elastic silts 20
g g § % <L 4 e
" D5 . :
E o 5 . Inorganic clays of high 10 /
& Sh CH plasticity, fat clays 7 |
£ e s " TCL L _}{{(\\7' ML and OL
rs] = E - m— 7 l -
@ = Orgmic clays of mediom to OL l £
3 on gt s OF me o 10 20 30 40 50 60 70 80 90 100
2 high plasticity '
. L
Liguid Limig
v
g Peat. muck and other highly
£53 Pt !
;:;’ g orgame sols «Based on the material passing the 3 in. {76 wm) sieve. "f
£ .
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TECHNICAL SPECIFICATIONS
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SECT10N G- 1

General Information Applicable to All Divisions

Gl-0l. Scope:

The Contractor shall furnish all labor, equipnent, materials,
supplies, appliances and other devices necessary to complete the
installation of the work covered by the respective sections of
the contract, except as otherwise specifically stated to be fur-
nished by others. The Divisions covered by these specifications
consist of the following:

Division I - Distribution system piping.

Division II =~ Elevated storage reservoir including
control manhole.

Division III - Construction of the ground storage
reservoir and pumping staticn.

G1-02. Information to be Provided after Award of Contract:

The Contractor shall provide the following information and
drawings for the Engineer's approval, wherever applicable. Unless
otherwise specified five (5) copies of all shop drawings, eqguip-
ment drawings, test reports and items of similar nature will be
required.

a. Outline and general arrangement drawings of all items
of equipment; detailed drawings including changes to
structures, piping, and associated work if item of
equipment selected is other than the hasic ecuipment
specified herein.

b. Foundatinn and anchor bolt details for all equipment.

c. Shop drawings and manufacturer's data for prefabricated
piring.

d. Performance data and characteristic curves for all
equipment furnished.

e. Shop details for reinforcing steel.



f. Shop details for structural steel, gratings,
ladders, railings, and anchorages.

g. Such other information of a similar nature as the
Engineer may request.

h. The Contractor shall also submit to the Engineer the
following iteme:

(1) Reports of tests of materials.
(2) Instruction manuals and parts lists.
(3) Proposed construction schedules.

(4) Detailed breakdown of contract prices to be used
in preparation of progress estimates.

Gl-03. Standards and Codes:

Design and workm-.nship of installation and material shall
be judged by tests and reguirements set forth in the latest revisions
of the following codes and standards:

American Society for Testing Materials (ASTM).

American National Standards Institute (ANSI)

American Institute of Steel Construction (AISC).
American Concrete Institute (ACI).

American Welding Society (AWS).

National Electrical Manufacturer's Association (NEMA).
National Electrical Code (NEC).

American Association of State Highway Officials (AASHO).
rmerican Water Works Association (AWWA)

. e o

QRO LC TR

Workmanship and materials shall be in compliance with all
applicable laws, building and construction codes, and applicable
requirements of any governmental agency that is an interested
participant in the project.

Gl1-04. Soil Borings:

Location of soil borings have been shown on the plans. Logs
of the borings and a written report on the subsoil investigation
are included in these specifications. These borings are for
general information only and are not guaranteed for accuracy.
Additional compensation will not be allowed if conditions vary
from those shown.



Gl-05. Material Tests:

The Contractor shall select an independent testing labora-
tery, to bhe approved by the Engineer, for the purpose of conduct-
ing all laboratory tests required on materials to be incorporated
in the project. Duplicate copies of all test reports shall be
furnished to the Engineer. The Contractor shall pay all costs
in cornection therewith. Sampling of materials at the site and
preparation of concrete cylinders shall be under the supervision
of the Engineer.

Laboratory tests will be reqnired on the following items:

a. Car or sealed bin samples for the cement requirements
on the entire project. Tests and sampling tc be in
accordance with ASTHM C150. (Division IJI <Jontractor
only).

b. Concretec aggregates shall be sampled and tested in
accordance with ASTM C136 or 240. Tests shall be
run on each 100 tons of aggregates incorporated in
the project, (hivision III Contractor only).

¢. Standard 6" compression cylinders in accordance
with ASTM C-39 as follows:

(1) Division 1 - None required.

(2) Division II - During construction two cylinders
shall be taken for 7-day and 28-
day testing from each day's pous:
of concrete. :

(3) Division III - See Saction Three.

d. Soil Compaction Tests - This pertains to the Division
IIY Contractor only. See Section 3.

In lieu of the requirements specified in Gl1-05a and GlL-05b,
above, the Contractor may submit certified copies of analyses
of materials or certified statements guaranteeing that the affected
materials comply with the standards specified above for the Erngi-
neer's approval,

Materials shall not be shipped to the site until laboratory
tests indicate compliance with applicable standard specifications.
Materials may be further inspected and tested by the Engineecr
at the site.

G-3



Gl--0G. General Specifications.

some of the weorkmanship and materials iequired for different
portions of the project are the same. In order to avoid duplica-
tion, specifications covering this workmanship and materials
of this nature are included as Section G2, G3, G4 and G5, immediately
following. The Contractor will comply with the appropriate and
pertinent paragraphs of these sections except as specifically
otherwise provided within the ~echnical specifications.

Gl--07. Field Examination and Preliminary Operation:

The Contractor shall provide the Lngineer with 3 complete
sets.of manufacturcr's instructions for installation, operation,
and maintenance of all eguipment furnished including assembly
drawings and symbols or numbers in order to simplify replacement.
The bocklets prc.7ided shall be durably bound in tough, long wear-
ing covers. Twc sets will be turned over to the OQwner by the
Engineer.

G1-08. Padlocks and Keys:

pPadlocks and keys are reguired from all Contractors for
various portions of the work. It shall be the Division I Contractor's
responsibility to work together with the other Contractors and
see that all padlocks are keyed alike and keys furnished on the
project are the same. mwalve (12) keys shall be furnished.

G1-09. Piping Responsibilities between pDivision of Work:

- Distribution System - (Division T)

Division I Contractor to furnish all fittings and/or
reducers and/or adapters at points of juncture with other
Contractors work.

wWater Tower - (Division IT)

Division II Contractor to a point 15' outside of the
control vault where it will be continued by Divi- '
sion I Contractor.

Ground Storage Reservoir and Pumping Station - (Division III)

The City of Sioux Falls shall furnish and install a 16" =
10" tee at the end of the City's 16" cast iron line.

The Division 1II Contractor shall install the 1C" C.I.P.

line from the pumping station to the 16" x 10" tee and make
the connection, ~

5-4 ,

e



The Division III Contractor shall install all necessary

piping between the pumping station and the ground storage
reservoir.

The Divisjon IZI Contractor shall install the 8" C.1.P.
line to a point 10' outside of the pumping station where
it will be continued by the Division I Contractor.

G-5



‘\ SECTION G-2

Excavation, Backfilling, and Grading

G2-01. Scope:

The work included in this section of the specifications in-
cludes stripping and disposal of vegetation as required, general
site excavation and embankment, structural excavation, trench
excavation, anrd backfilling and grading. This section pertains
to the Division II Contractor only.

G2-02. Stripping and Disposal of Vegetation:

Prior to any general excavation operations, all surfaces
which are to be excavated or embanked unon or otherwise disturbed,
shall have the organic material stripped. This material shall
not be reused in general site grading. The Contractor shall take
precautions to insure that surfaces which are not directly affected
by their operations shall be protected from damage and any non-
affected areas damaged by carelessness shall be replaced by the
Contractor at his own expense.

G2-03. ’General Site, Excavation and Embankment:

The areas, within the respective construction limits, shall
be rough graded to approximate finish elevations shown on *he
plans.

All ewbankments constructed shall he compacted to a density
of at least 95% of Gtandard Soil Proctor Density. Standard soil
density tests may be run at the discretion of the Engineer. Wet-
ting or drying of material to accomplish this will be required
if necessary to obtain this degree of compaction. Embankments
shall be formed by spreading the material in successive horizontal
layers of not more than 6 inches loose depth each. Each layer
shall be spread uniformly by the use of a road grader or other
approved device and compacted with an approved tamping roller
to the density previously specified. The corpaction requirements
shall include the slopes of embankments as well as the top sur-
faces. -

Upon completion of the rough grading the final 4 inches shall
be filled by spreading approved topsoil, rolling and fine grading
until the final surface is at the finished contours and elevations
shown on the plans.

All surfaces shall be protected and maintained in satisfac-

tory condition until completion and final acceptance of the pro-
ject.



G2-04., Structural and Trench Excavation, Backfilling:

Structure excavations shall be carricd to a point not leass
than 12 inches outside of footing lines.

Tren:h excavation widths shall bhe not more than 12 inches
wider than the outside pipe diameter measured at the top of the
pipe.

Bank of excavations shall be kept as nearly vertical as
possible.

Sheeting and bracing shall be provided if necessary to hold
walls of the excavations.

t
On'structure excavations, excavate last 4" by hand if ma-
chines are used for excavating.

Trench excavations shall be finished tu grade and formed to
provide bearing against undisturbed earth for full barrel length
and % circumference of pipe. Provide necessary bell holes for
proper jointing. Over excavations shall be backfilled with
gravel and tamped at the Contractor's expense.

Subsequent work shall be performed in dry ground. Hold
ground water, if encountered, below the bottom of excavations
using necessary pumps and apparatus.

All structures and trenches shall be protected against high

water and surface drainage during construction.
1 o

Structure and trench excavations shall be backfilled after
completion of work and testing with suitable earth or gravel free
from boulders, large roots, or excessive sod or vegetation. The
backfill over pipes shall be mechanically tamped in layers until
the pipe has not less than 18" of cover over the top of the pipe.
The remainder shall be filled in 6" 1ifts which shall be mechani-
cally tamped or compacted by other approved methods. Each layer
shall be compacted f:0 a degree of compaction at least equal to 95%
Pro~tor Density. Standard soil density tests may be performed
at the discretion of the Engineer. Moistening or aerating of the
backfill to obtain the required compaction will be required as
necessary. Backfilling operations shall be carried on concarrently

with pipe laying so that no more than 600 feet of trench will be
left open at one tine.

No settlement of backfill will be permitted. Backfill ma-
terial shall be placed and tamped simultaneously on both sides of
pipe. Foundation walls shall be satisfactorily protected by brac-
ing during tamping. Backfill material shall be free of wood,
frozen earth, and other foreign material.

G-7



The Contractor shall at all times keep the premises frece
from accumulations of waste material and rubbish caused by his
employees or work and at the completion of the work he shall re-
move all hies rubbish and all his tools, scatffolding, and surplus
materials. Trenches shall be left slightly mounded over with

backfill material.
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SECTION G-3

Concrete and Masonry

Iy
G3-01. Scope:

The work covered by this section of the specifications in-
cludes any and all concrete furnished and installed under all

sections of the project,

Contractors.

G3-02. Materials:

a. Portland Cement:

(1)

(2)

Other specific requirements shall be as
specified under respective sections. This Section pertains to all

Regular: Single brand of Portland cement conform-

ing to ASTM cCl50, Type II.

White: Non-Staining "Medusa White" by Medusa Port-

land Cement Co., or equal.

b. Aggregates:

(1) Natural glacial gravels and sands or crushed
limestone having clean sharp grains of strong
durable minerals conforming with ASTM C33.

(2)

(3)

Permissible limits for deleterious substances in

percent by weight.

Silt and Clay

Clay Lumps

Coal and Lignite

Material finer than %200 sijieve
Other deleterious substance
Combinations of above items

Fine aggregate gradation in percent by weight passing.

3/8" sieve
No. 4 sieve
tn. 8 sieve
No. 30 sieve
No. 200 sieve

G
1
W

Fine

1.00
1.00
0.25
1.50
2.00
4.00

95 to
75 to
20 to
0 to

Coarse

1.50
0.50
0.50
1.50
3.00
4.00

100
100
95
55
1.5



(4) Coarse aggregate gradation in percent by wetiht

passing.

1%" sieve 100
1" sieve 50 to 95
3/4" sieve 35 to 80
3/8" sieve 10 to 40
No. 4 sieve 0 to 5

The maximum size of coarse aggregate used shall not
be larger than one-fifth of the narrowest dimension
between forms of the member for which the concrete is
to be used, nor larger than three-tfourths of the
minimum clear spacing between bars.

Permissible weighted loss for coarse aggregate sub-
jected to 5 cycles of the magnesium sulphate sound-
ness test; not more than 20%.

(5) All aggregates shall Le uniformly graded between
above mentioned limits.

Storage of Materials: cement and aggregates shall be

‘stored at the work site in such manner as to prevant

deterioration or intrusion of foreign matter. Cement

shall be kept clean and dry and free from weather dam-
age. Any material which has deteriorated or been dam-
aged shall not be used for concrete work.

Water: The Contractor shall make arrangements for water
for concrete work. Water shall be clean, fresh, and fre
from injuricus amount of oil, alkali, acid, and organic
mattex.

Admixtures:

(1) Plasticizing: "pozzolith" by Master Builders Co.,
or equal.

(2) Air-entraining: "Darex", or equal.

(3) Non-Shrink: "Embeco" by Master Builders Co., O
equal.

Reinforcing Steel and Wire Mesh:
(1) Reinforcing Steel - Intermed .ate grade deformed
billet steel or deformed rail steel bars conforming

to ASTM A305 and Al5 or Al6.

(2) Wire-mesh electrically welded wire fabric conform
with ASTM Al85.
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G3-03. ggpiqn Mix:

The concrete shall develeop a minimum compressive strength of
3,500 pounds per square inch within 28 days after mixing when tested
in accerdance with ASTM specifications. The Contractor shall have
the testing laboratory prepare a design mix for the project. The
mix and a strength-time curve shall ke submitted to the Engineer
for approval. All laboratory and freight costs to be paid by Con-
tractor.

In general the following proportions shall apply:

a. Water-cement ratio -~ not to exceed 5.75 gallons of water
per sack of cement including surface moisture on aggre-
gates.

b. Cement content - not less than 6 sacks per cubic yard.
c. Fine aggregate - 35% to 50%.
d. Coarse aggregate - 50% to 65%.

e, Slump: 2" to 6", ASTM Cl43 (élumps on specific portions
to be as specified).

f. Air content - Floors and slabs - 6% * Z; walis - 3% % 1.

The unit of measure shall be the cubic foot. Ninety-four
pounds of Portland cement (1 bag or % barrel) shall be coasidered
as one cubic foot.

The ratio between fine and coarse aggregate may be varied
within the above limits to ccntrol density, workability and strength
without altering the fixed ratio between cement and the combined
aggredgates.

G3-04. Forms:

Wood, metal or other material as approved by the Engineer
and/or as specified herein.

a. Wood Forms: Wood forms for unexposed concrete shall be
clean, straight rough lumber or plywood. Wood forms for
exposed concrete shall be plywood or with linings as
specified.

b. Plywood: Plywood for forms shall be moisture resistant,
concrete form plywood, not less than 5-ply and at least
9/16" thick.



Form Lining: Form lining shall be plywood, commercial
Douglas fir, concrete form exterior, 3-ply, not less
than %" thick.

Metal Forms: Metal form:s shall be of a type approved by
the Enginecer, that will produce surfaces equal to thocse
specified fecrx wocd forme.

Form Oil: Form oil shall be a non-staining mineral oil.

Form Sealer: "Form Film" as manufactured by A. C. Horn,
or approved equal.

Construction of Forms:

Construct forms to slopes, lines and dimensions shown,
plumb and straight. and sufficiently tight to prevent
leakage;' securely brace and shore forms to prevent dis-
placement and tc csafely support construction loads. Leak-
age of any type or in any location will aot be permitted.
Provide access owenings to clean and inspect forms and re-
inforcing prior-to depositing concrete. Do not coat forms
with material that will stain or cause injury to exposed
concrete surfaces. All coatings shall be applied to forms
before reinforcement is placed and all surplus coating re-
moved. Keep wood forms wet as necessary to prevent shrink-
age. Forms for exposed concrete walls, beams, girders and
columns shall provide for a 3/4 inch chamfer on external
corners. Construct forms for beams, girders and lintels
so that sides may ke removed without disturbing bottom of
forms or its support. Forms for curved or circular sur-
faces shall be accurately built co conform to regquired
shapes.

Form ties shall be of a design approved by the Engineer.
mies shall be adjustable in length and free of devices
which will leave a hole or depression back of the ex-
posed surface of the concrete larger than 7/8" in di-
ameter. Ties shall be such that when forms are removed,
no metal shall be within 1" of the finished surface.
Wire ties will not be permitted where the concrete sur-
face will be exposed to weathering, or at any point where
discoloration will be objectionahle. Form ties for ex-
posed concrete shall be removable type. Locate ties
level and plumb in horizontal rows and vertical tiers.
Remove ties completely, or to a depth of 1% inches from
surfaces of concrete; £i1l holes with cement and sand
mortar as specified in paragraph G-3.13a(3). Mix and
place mortar as dry as possible.
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G3-06.

a.

b.

G3-07.

a.

b.

d.

G3-08.

Forms shall be removed in such manner as to insure
complete safety of the structure.

“ 1y

. -

Minimum stripping time:
Footings 1 day
Walls 4 days
Self-supporting slabs & beams 2 eeks

Reinforcement:

Reinforcement shall be free from scale, rust, and coatings
which will reduce the bond to the concrete.

Bends for stirrups and ties shall be made around a pin
having a diameter not less than 6 times the minimum thick-
ness of the bar. All bars shall be bent cold. All laps
to be a minimum of 20 diameters or as shown on plans,

Metal reinforcement shall be accurately placed and ade-
quately secured in position by concrete or metal chairs or
spacers furnished and installed according to standard
practice as recommended by Concrete Reinforcing Institute.
Maintain clearance between re-bars and exterior concrete
surfaces as shown. Where reinforcement in beams or girders
is placed in two or more layers, the clear distance be-
tween layers shall be not less than 1", and the bars in
the upper layers shall be placed directly above those in
the bottom layer. Wire fabric used for reinforcing siabs
on the ground shall have a minimum side and end lap of

6".

Measuring:

Cement shall be measured by weiéht or sack; aggregates
by weight; water by weight or volume.

Measuring equipment shall be designed for» easy, accurate
control during work and easy check by Engineer.

Plasticizing material - follow manufacturer's recommenda-
tions; maintain minimum cement content as specified above.

Air entraining additive - use dispensers approved by the
Engineer.

Mixing:

The mixer shall be designed for accurate proportioning of all
material and the concrete shall be mixed until there is a uniform
distribution of the materials. Materials shall be discharged coni~
pPletely before the mixer is recharged.
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For job mixed concrete rotate at speed recommended by manu-
facturer; mix for at least one minute after all materials are in
the mixer.

Ready-mixed concretz may be used if concrete meets all afore-
mentioned specifications and plant mects approval of the Engineer.
Ready-mixed concrete shall be mixed and delivered in accordance
with ASTHM C94.

G3-09. Cold Weather Concreting:

Concrete shall not be placed on frozen ground oxr earth con-
taining frost. Maintain concrete temperatures between 60 degrees
and 90 degrees F. when pouring; if necessary heat materials before
mixing. During freezing weather concrete shall hke maintained at
50 degrees F. for seventy-two hours after placing, or longer, if
the Engineer requires. Methods of heating materials and protect-
ing and heating concrete shall be approved by the Engineer. No
frozen materials or materials containing ice shall be used. Use
. no salt or other chemicals to prevent freezing.

G3-10. Placing:

a. Provide runways or other means approved by: the Engineer,
for wheeled equipment to convey the contrete to the points
of deposits. The equipment used to deposit concrete shall
nct be wheeled over the reinforcement, nor the runways be
supported on reinforcement.

b. Remove water and all foreign matter from forms and exca-
vations. Unless otherwise directed, wood forms and sand
or sandy lcam shall be thoroughly wetted just prior to
placing concrete.

c. Daposit concrete as nearly as practicable in its final
position to avoid segregation due to rehandling or flowing.
Place no concrete until all reinforcing steel, pipes, con-
daits, slecves, hangers, and other work required to be
built into concrete have been inspected and approved by
the Engineer.

d. On exposed exterior concrete wall surfaces, protect the
outside form from concrete spatter while placing concrete
by shielding outside wall with a section of plastic or
canvas at least 4 ft. square, supportad by two wood handles
on edges. Hold bottom of shield just above level of con-
crete veing placed and move shield as location of concrete
placement changes.

e. Retempering: No concrete that has been partially' hardened,

become contaminated by foreign material or has been re-
tempered, shall be used.
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G3-11.

Cont.inuity of Placing: Concreting shall generally be
carried con as a continucous opzration until the placing of
an individual section is completed. When construction
joints are necessary they shall ke made and located with
the approval of the Engineer. Concre-e shall be carefully
werked around reinforcement and imbedded fixtures, along
surfaces and into corners of forms. Vibrators shall be
used, provided they are operated under experienced super-
vision, and forms arec constructed to withstand their
action.

Concrete except,when placed and compacted by pneumatic
means, by pumping or other special method, shall be placed
in layers not over 12" deep-and each lay=r shall be com-
pacted with the aid of mechanical internal-vibrating equip-
ment supplemented by hand spacing, roddinag and tamping as
directed by Engineer. Vibrators shall in no case be used
to transport concrete inside of forms. The use of form
vibrators will not be permitted. A steel hook made from
#4 re-bar by 12' long, shall be used to puddlc outside
surfaces of walls and remove air bubbles. Its use shall
be as directed by the Engineer. Internal vibrators shall
maintain a speed of not less than 5,000 impulses per
minute when submerged in'the concrete. -At least one
spare vibrator shall be maintained as a relief. The
duration of vibration shall be limited to that necessary
to produce satisfactory consolidation without causing ob-
jectionable segregation and shall be at least 20 seconds
per squere foot of exposed surface. The vibrator shall
not be inserted into lower courses that have begun to
set. Vibrators shall be applied at uniformly spaced
points not farther apart than the visible effectiveness
of the machine. Concrete shall be hand spaced along the
face of the form and exterior faces of forms hammered to
remove all air and water bubbles. Extra care shall bo
vaken to thoroughly puddle and vibrate wall sections ad-

jacent to construction joints and at the top and bottom
of the walls.

Construction Joints:

Joints in the concrete shall be avoided as far as possibdie,
except where indicated on the plans or approved ny the Engineer.
All joints shall be made water-tight Ly the use of waterstops
and keyways. Wherever construction joints are made in units
which must retain water, and at locations shown on the plans,
continuous waterstops similar and equal to polyvinylchloride
Dura-joint, Type 4, as made by Electrovert, Inc., N.Y. 16, N.Y.,
shall be used. Installation and jointing shall be in strict ac-
cordance with the manufacturer's instructions.



[

Ir no case shall vertical joints bz made in walls at nor near

the coraers. A schedule of construction joint location shall be
submitted to the Engineer tor approval, before construction.

!

Wren the work is stopped at the end of the day or for any
reasmi, one or more continuous keyways shall be formed in the sur-
face of the joint. A continuour waterstop, as specified above,
shall also be placed if the function of the unit being constructed
is to hold liquid. Keyways shall be made from beveled 2 x 4's or
2 x 6's as shown on plans.

The unit of operation shall not excced 65'-~0" in any horizon-
tal direction. Concrete shall be placed continuourly so that the
unl s will be monolithic ccustruction. Arrangements shall be made
in a.rance to.insure continuous and adequate delivery of concrete.
At le.st 48 hours shall elapse between the casting of adjoining
units, unless this requirement is waived by the Engineer.’ Con-
struction joints in floors shall be located near the midpoint of
spans for the slabs, beams, or girders, unless a beam intersects
a girder at the center in which cast the joints in the girder
shall be 'offset a distance equal'to twice the width of the beam.
Provision against shear shall be made by the use of inclinad rein-
forcement. Joints in columns or piers shall be made at the under-
side of the deepest beam or girder framing thereto. Each columr
or pier shall be poured in a single operation at least 8 hours
before any overhead work is placed thereon. - Joints not shown or
specified shall be so located as to least.impair the strength and
appearznce of the work. Except where indicated on the drawing, no
jointing shall be made in the footings, or foindation work without
written approval from the Engineer. The placement of concrete shall
be carried on at such a rate that the surfaces of concrete which
have not been carried to 3nint levels will not have attaiined initial
set before additional concrete is placed thereon. Girders, beams,
and slabs shall be placed in one operation.

When a layer of concrete is to be poured on or against one
which is already set, the entire surface, i.f not left rcugh pre-
viously, shall be roughened with a pick or by other suitable means
where practicable, thoroughly cleaned, and carefully broomed with
a layer at least one=-quarter inch thick of cement mortar composed
of one part Portland ccment and two parts sand.

G3-12. “Turing and Protection:

All concrete work, except sidewalks, shc'l be kept in a
moist condition for at least seen days #fter p-acing by use of
one of the following methcds:



r
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a. Burlap Cover: Keep the cencrete wet by light sprinkling
for the first 12 hours and then cover with two layers of
burlap, keep continuously wet for the balance of the
curing period.

b. Paper Cover: Immediately following an initial 12 hour
sprinkling period, the surface shall be covered with a
strong kraft waterproof paper (Federal Specification
UU-P-264a) with perimeter edges and 17ps carefully

sealed with tape and left in place fo, the balance of
the curing period.

c. Plastic Cover: Immediately following finishing opera-
tions, cover entire finished surface with plastic sheets,
similar and equal to Visqueen. Carry covering over
edges oi slabs anc anchor tightly with dirt. Seal joints
in an approved manner so that cover is and remains rela-
tively air-tight throughout durztion of curing period.

Sidawalks may be cured with an approved membrane-type curing
compound.

Protect concrete from injury cdue to sun, wind, cold weather,
earth pressures, running water, construction operations, and other
causes until properly cured. Any damaged concrete shall be re-
moved and replaced by the Contractor at his own expense.

G3-13. Patching:

a. Patch hon-ycomb in the following manner immediately after
removal of forms:

(1) Chip out to a minimum depth of 1" or until sound
concrete is exposed.

(2) saturate hole with water.

(3) Fill with patching mortar taix of approximately 1 part
white cement, two parts aray cement, 9 parts sand;
vary white and grey cerent as necessary to match
surrounding concrete.

(4) Mix patching mortar anproximately one hour before
applications.

b. Fill holes left by form ties:
(1) Tanks containing liquid: Fill foles to within 1" of
surface with mortar made with non-shrink qrout mixed

according c¢o nanufacturer's recommendations. ¥ill
remainder with patching mortar specified hereinbefore.

G-17



G3-14. Finishing:

a. All exposed exterior surface ~ small voids to be filled
with 1:2 mortar, with white cement added so finished
color blends with adjacent surfaces. Mortar shall be
firmly preesed into holes and floated smooth. Fine and
projections and patched areas shall be made :mooth by
rubbing with a carborundum stone.

b. All Other Surfaces: Remove ties and patch tie holes
and any honeycomb as specified in G-3.14a, above.

G3-15. Testing:
a. Combression Cylinders - Contractor to take samples as

directed by Enaineer. See Paragraph G~1.05c¢c for number
and method.

b. Air Content - To be job-tested by Contractor as directed
by the Engincer.

G3-16. Miscellaneous Concrete:

a. Equipment Foundations: To be as shown on plans and re-
quired by equipment manufacturer. Grout to be made
using non-shrink admixture in accordance with manu-
facturer's instruction.

G3-17. Sidewalks and other Exterior Slabs:

a. Finishing: The concrete shall be vibrated, struck off
true to cross section, after which it shall be finished
srooth and even by means of a steel trowel followed by a
light transverse brushing. Forms shall be left in place
until the concrete has set sufficiently so that they
can be removed without injury to the walk. The edges
of the slabs shall e rounded with an adging tool.

b. Forms: Forms for sidewalk shall be steel or wood and ap-
proved by the Engineer for streingth, uniformity and gen-
eral adequacy of the work. If wood forms are used they
shall be of 2 inch material. TForms shall be set to the
designated elevations on the plans. Expansion joints, %
inch thick, shall be placed at locations where the new
sidewalk butts against any structure, and at interwvals
not to exceed 20 feet. Grooves 1 inch deep are to be cut
transversely across the walk at intervals equal to the
width of the walk installed, the minimum groove spacing
to be 4 feet or as shown on plans. After the grooves
are cut they shall be edged with the proper edginu tool.



Curing: All concrete shall be fully covered and pro-
tected from moisture evaporation, rapid temperature

change and from rain. flowing water and mechanical injury
during a period of a. least 72 hours immediately following
the finishing and edging of the sidewalk. The protective
covering (curing method) or combination of methods, shall
Le approved by the Engineer. The use of a covering ma-
terial which contains or becomes contaminated with sugar
in any form, tannic acid, or any other substance considered
detrimental *to Portland cement will not be permitted. The
initial curing medium shall be effective and applied so as
to prevent checking, cracking and the appearance of dry
spots in the surface of the concrete. The sides of the
concrete slabs exposed by the removal of forms shall be
protected immediately to provide continuance of curing

and ‘prevent injury of the sidewalk edges and the under-
lying subgrade.  When it is expected during the progress
of the work, and before all concrete has attained final
set, that the temperature may fall below 40 degrees F., a
sufficient supply of straw, hay or other material suitable
in the opinion of the Engineer must be maintained on hand
on the project site, to cover the concrete and to ade-
quately protect its surface and edqes against freezing
until it is at least 10 days old.

[
!
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G4-01.

SECTION G-4

Project Piping

Scope:

This section pertains %o all Contractors. The Division I
Contractor shall adhere only to those sections not covered in
his Technical Specifications.

G4~02 .

G4-03.

a.

b.

Piping Schedule:

Cast Iron Pipa - C.I.P.
Steel Pipe

Galvanized Pipe

Copper Pipe

Cast Iron Piping (C.I.P.):

Pipe:

(1)

(2)

ANSI Spec. A21-6, Method of Design A21.1, 18/40
metal or higher physical characteristics, Class
150, minimum wall thickness of 0.25 in. for 2"
pipe, 0.35 in., for 4" pipe, 0.38 in. for 6" pipe,
0.41 in, for 8" pipe and 0.44 in. for 10" pipe.

Half-thick cement lining. Federal Spec. WW-P-421A.

(3) Joints:

(a) Underground-mechanical joint ANSI-A21.1ll1 where
shown on plans; otherwise, slip-on or roll-on

type, ANSI-A21.11, Fed. Spec. WW-P-421.

(b) Above ground and as shown on plans - ANSI Bl6.1l
flanged pipe, with red rubber full face gasket, U.S.
Rubber Co., Rainbow, or equal.

(4) On mechanical joint and slip-on type metal tipped
gaskets or metal wedges to insure electrical
conductivity.

Fittings:

(1)

(2)

Mechanical Joint -~ ANSI A21.10 and A21.11; Class 250
through 12", half thick cement lining.

Flanged - ANSI Bl6.1; Class 250 through 12"; half-
thick cement lining.
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C.

Valves:

(1) Gate Valves* - AWWA C500-61 , iron body, bronze trim,

double dize, non-rising stem, mechanical joint or
flaunged as required to fit pipe. Valves to be

imilar and efqual to M & H Gate Valves, AWWA, Class
¢, non-rising stem. Valves not buried, provide with
standard handwheel.

(2) Valve Boxes - Cast iron of extension type complete
with cover with screw or slide type adjustment and
flared base. Minimum thickness of materias - 3/16
inch. Shaft = 5%" diameter. The boxes shall be of
sufficient length to provide the required depth of
cover over the pipe without being fully extended.

(3) Check Valves - M & H Fig. 50 flanged ends with lever
and weight.

(4) Air Relief Valve - Golden Anderson Fig. GH4-150-X.
(5) Pressure Relief Valve -

(a) 2" - Golden Anderson Figure 667-D-BBBM

(b) 2%" or Larger - Golden Anderson Fig. 66-D-IBBM.
(6) Butterfly Valves* - Dresser "450"
(a) 4" hand lever operated.
(b) 6" and larger furnish with crank operator.
(7) Elactric Check Valves - Golden Anderson Fig.
173-D-IBBM-X
Couplings: Dresser Style 38 or as specified suitalkle

to fit type of connecting pipes.

Weir Pliates and Frames: Frames shall be of aluminum as
shown and specitied on the plans. Weir plates shall be

of similar and equal to those made by Neenah Manufacturing

Company or as specified.

*NOTE: All valves shall be CCW opening; i.e., the operator

shall turn CCW to open the valve.



G--40.04. Steel Piping:

a. Pipe: ANSI B36.1, Schedule 40, open hearth, lap welded
or seamless.

b, Fittings:
(1) AWWA C208, Class 125, steel water pipe fittings.
(2) All bends to be smooth.
(3) Connections welded AWWA C206, AWS D7.0.

(4) Connections flanged AWWA C207, AWWA standard welded
steel hub flanges, Class E.

c. Valves:

(1) Gate and Globe Valves* - Crane or equal, 100 1lb.
screwed brass or bronze; rising stem, screwed bonnet
type; capable of being repacked under pressure wide
open.

(2) Gate Valves* - Brass double discs.

(3) Globe Valves* - Renewable composition disc suitable
for water.

(4) Check Valves - Swing check with brass disc and seat.
(5) Needle Valves* - Crane No. 88, or equal.

d. Joints: Threaded or welded, according to manufacturer's
instructions.

G4-05. Galvanized Steel Piping (G.I.):

a. Pipe: ANSI G8.7, Schedule 40; hot dip, galvanized open
hearth, lap welded or seamless.

b. Fittings: See also "Steel Piping". Threaded fittings
of malleable iron.

c. Valves: Check valves, swing check with brass disc and
seat. See also "Steel Piping".

d. Joints: Threaded or welded, according to manufacturer's
instructions.

*NOTE: All valves shall be CCW opening.



G4-07.

.

Copper Piping:

Pipe: Type 1, hard-drawn seamless copper tubing.

Fittings and Valves: Cast brass or bronze.

Joints: Soldecred, swedit oOr brazed, in accordance with
manufacturer's instructions. .

pipe Installation:

Excavation and Backfill:

(1) As specified under Section G-2 of these specifications.

(2) Outside water lines laid with minimum earth cover
of 5'-6" above top of pipe.

(3) Use suitable fittings where grade or alinement re-
quires offsets greater than %" per foot.

provide sufficient unions and flanged connections to per-
mit dismantling of equipment for maintenance.

Install as shown except where necessary to vary to
suit details of equipment.

Small piping shown in schematic only; arrange to pro-
vide workable layout with convenient locations for valves
and accessories.

Clean pipe interior before laying; keep clean during lay-
ing by plugs Or other approved methods; keep trench waterx
out of pipe, keep ends tightly closed when work is not in
progress.

Before lowering, and while suspended, check for defective
pipe by tapping with light hamner. Defective, damaged or
unsound pipe will be reject=d4.

All fittings at bends in pipe shall be firmly wedged be-
tween the fitting and wndisturbed vertical face of
trench with poured-in-place concrete thrust blocks.

Use batter boards and tight string line at all times on
gravity lines to insure uniform slope and true aline-
ment.



G4-08. Pipe through Valls:

a. Use standard cast iron wall pipe or wall sleeves, as indi-
cated on the plans, in the structures. No water leakage
around pipes is permitted. Walls poured with pipe in
place or block out, caulk and lead pipe in place.

G4-09. Pipe Supports:

a. Contractor to provide piers, hangers, etc., as required.

b. Transfer no loads or temperature stresses to connection
or equipment.

c. Design to prevent vibration or movement. Hangers to
be Grinnel, or equal. '

d. Obtain Engineer's approval.

G4-10. Slope and Drainage:

a. Slope all piping for drainge.

b. 8lope drain lines as shown on plans or 1/8" per foot
minimum where not indicated.

G4-1l. Accessibility:

a. Valves, vents, reliefs, drip traps, etc., to bes con-
veniently accessible.

b. Provide operating devices required for operation of
accessories from normal working surface,

G4-12. Testiag:

a. Pressure Water and Air Lines: Test at pressure of
150 pounds per square inch. Maintain pressure until

all points in system are inspected. Correct and repair
any leakage as above.

NOTE: This section does not pertain to the Division
I Contractor.

G4-13. Sterilization of Water Lines and Water System:

a. Flush thoroughly after pressure testing and back-
£illing have been completed.

b. Sterilize by injecting a solution of chlorinated lime
and water at a slow rate. Conform to AWWA C601-68.
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Retain solution in iines for 24 hours. Minimum regi-
dual concentration in any part of system afteor 24
hours to be 10 parts per million.

Thoroughly flush all lines until residual chlorine at
any peint is not over 2 parts per million.,



SECTION G-5

Miscellaneous Iron and Structural Steel and Aluninum

G5-01. Scope:

The work included in this section of the specifications con-
sists in furnishing and installing all structural steel, aluminum
and miscellaneous iron for the project as shown on the plans and
as specified herein. This section pertains to all Contractors.

G5-02. General Notes:

a. See drawings, schedules and details for items of miucel-
laneous iron, aluminum and structural steel work re-
quired.

b. Before any fabrication is L.gun, shop drawings of all
miscellaneous metal items shall be submitted to the
Engineer for approval. The drawings shall show sizes
of metal, method of assembly, hardware and anchorage or
connection with other work and othemr dotails as required

for a completely detailed shop drawing.

c. The general drawingjs slh.ow the general requirements and
extent and details of the work regquired. It shall be
understood, however, that these drawings are not shop
drawings and shall be amplified and further detailed
as the work progresses in order to produce a perfect
working job. The supplying of additional fastenings
and other details necessary to make a complete and
practicable construction shall be considered a part of
this contract.

G5-03. Materials:

a. Cast Iron: cast iron shall be of soft gray iron, true
to pattern, smooth and straight and free from defects
impairing strength, durability, or appearance.

b. Wrought Iron: Genuine wrought iron conforming to
ASTM Specifications A4l for bolts, rods, and bars;
A42 for plates and Al62 for sheets.

c. Steel: Conform to ASTM Specifications A7--61T for
structural steel and A27-60 for cast steel. Miscella-
neous steel not otherwise indicated or specified shall
be mild steel.



G5—04 .

a.

G5-05.

Workmanship:

Steel shall be well formed tce shape and size, with
sharp lines or angles. Sheering and punching shall
leave clean, true lines and surfaces. Weld or rivet
permanent connections. Do not use screws or holts
where they can be avoided; where used, heads shall be
countersunk, screwed up tight and threads nicked to
prevent loosening. Curved work shall be evenly
sprung.

Castings shall be sound and free from warp, holes and
other defects that impair their strength or appearance.
Exposed surfaces shall have a smooth finish and sharp,
well-defined lines and arrises. Machined joints, where
required, shall be milled to a close fit. Provide
holes and connrections for the work of other trades.

Painting and Protective Coating:

All ferrous metal shall be properly cleaned and given
one shop coat of red lead, zinc chromate or other ap-
proved rust resisting paint. Anchors that are built into
masonry or concrete shall be coated with asphalt paint
unless specified to be galvanized. Where hot-dip
galvanized or zinc-coated metal is required it shall not
be shop primed unless specifically called for, but all
abraded places and weldings shall be touched up with
paint. Where hot-dip galvanizing or hot zinc coating

is specified it shall be done in accordance with the
Standard Specifications of the American Hot Dip Gal-
vanizers Association,

Where ferrous metal is exposed and is to receive addi~
tional painting, the shop coat shall be as recommended
by the finished paint manufacZurer and as approved by the
Engineer.

G5-06. Structural Steel:

a.

Fabrication: Unless otherwise shown or specified lierein,
fabricate structural steel in accordance with current
edition of specifications adopted by American Institute
nf Steel Construction. Punch and drill steel as indi-
cated on drawings or specified for atf:achment of other
materials thereto; punching and drilling required but
not definitely indicated on drawings or specified shall
be done in the field.



G5-07.
a.
b.
c.

G5-08.
a.

b.

Erection: Except as otherwise shown on drawinjs or
specified herein, all details of erection shall be in
accordance with the specification of the design, Fabri-
cation and Erection of Structural Steel for Buildings
(rivetad, boltcd, and arc-welded construction) and the
Code of Standard Practice for Steel Buildings and Bridges
as issued by the American Institute of Steel Construction.

Manhole Steps:

"Neenah" R-1980-E or approved equal.

install solidly in concrete and masonry walls.

Install as noted on plans.

Anchor Bolts:

cast in place as noted on drawings.

Phillips Redhead Concrete Anchor into concrete struc-

tures.

sizes as noted on plans.



DIVISION T

DISTRIBUPLION PIPING



SECTION 1

Gencral

1-1.01. Scope of Work:

The work covered by this Division of the specifications chall
consist of furnishing all plant, labor, equipment, appliances
and materials, and in performing all operations required in the
construction or installation of new water lines, valves, meter
pits, including excavation, backfilling, testing, sterlization,
incidentals and miscellaneous work necessary to furnish a complete
rural water distribution system as shown on the plans and as specified
in these specifications.

1-1.02. Location of Work:

The proje&t is located in Lincoln County, South Dakota, Jjust
south of the City of Sioux Falls, South Dakota. The exact location
is shown on the plans and staking sheets.

1-1.03. Boundaries of Work:

The Owner has acquired 30' easements on most of the private
nroperty along the proposed pipeline routes. Where easements
have been obtained it is the Owner's intention to construct the
pipelines adjacent to county and state right-of-way on private
property. - Unless noted on the staking sheets the centerline of
the pipe on private property shall be approximately 15 feet inside
of the road right-of-way line. Where construction is within county
or state highway right-of-way the pipe shall be installed as near
the right-of-way line as practical. The Contractor shall not
enter upon or occupy with personnel, tools, equipment or materials
any area outside of such rights-of-way or easements without written
consent of private owners or county or state officials of said
lands.

Any contractor or sub~contractor working on a specific portion
of this work shall sc schedule and conduct his work as not to

impede unnecessarily any work being done by others on or adjacent
to his work.

1-1.04. Protection and Maintenance of Site:

Excepting as otherwise provided herein, the Contractor shall
protect all structures, walks, pipelines, trees, shrubbery, lawns,
etc., during the progress of his work, ana shall remove from the
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site all debris and unused material; and shall, upon completion

of the work, restore the site as nearly as possible to its original
condition including the replacement, at the Contractor's sole
expense, of any facility or landscaping which has been damaged
beyond restoration to its original condition or destroyed. When
terraces and other conservation contour improvements are encountered
during the trenching, laying, and backfilling of the line, special
care shall be taken to restore such areas to its original profile
and condition. The Contractor shall not be responsible for aaricul-
tural crop damage within construction limits or easements. See
Special Conditions, SC-7.

1-1.05. Staking Sheets:

Each mile or less of pipeline has been drawn on a 10%" x
16" staking sheets. included are locations, stations and materials
inventory. Copies of the staking sheets may be inspected at the
office of the Engineer. At least five (5) complete sets of the
staking sheets will be made available to the Contractor awarded
the project.

The staking sheets showing the proposed pipeline shall be
jointly reviewed in the field by the Contractor and the Engineer
prior to construction. The Contractor shall at that time propose
any changes oOr clarifications he feels desirable. These changes,
if approved by the Engineer, will be made at that time and so
recorded on the staking sheets.

No changes in the construction proposed as set forth on the
staking sheets shall be made by the Contractor without the prior
approval of the Engineer. A representative of the Engineer or
Owner will remain in the immediate vicinity of the construction
activities at all times and will be available to consider and
approve any changes proposed by the Contractor, if acceptable.

Due to the necessity of making on-the-spot corrections and
changes on staking sheets, it will not be possible for the Engineer
to issue revised staking sheets to the Contractor in all cases.

Wwhen changes are made, dated, and initialled by the Engineer on
any set of the Contractor's staking sheets, it shall be the Contrac-
tor's responsibility to transfer these changes to all other sets

of staking shecets being used by the Contractor for construction
purposes.

1-1.06. Permits, Certificates, Laws and Ordinances:

The Owner shall procure permits to construct on state, county
and railroad property. The contractor shall give at least 48
hours written notice of any proposed construction to the following
agencies.
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State and Interstate Right-of-Way

Mr. T. B. Hillmer

District Engineer

South Dakota Department of Highways
Box 880

Mitchell, South Dakota

Phone 605-996-6651

County Right-of-Way

Lincoln County Minnehaha County

Mr. John Frislie Mr. Frank Culvert

Highway Superintendent Highway Superintendent

County Courthouse Box 1364

Canton, South Dakota 57013 Sioux Falls, South Dakota 57101
Phone 605-987-5841 Phone 605-336-3110

Railroad Right-of-Way

Chicago Rock Island & Pacific Railroad

Mr. H. E. Strate, Division Engineer
Fourth & Vine Street

Des Moines, Iowa 50309

Phone 515-284-7168

Burlington Northern Railroad

Mr. G. J. Pechmann, Division Enginecer
Mr. R. O. Hammerstrom, Superintendent
Burlington Northern Passenger Station
Minneapolis, Minnesota 55401

Phone 612-333-0124

Chicago, Milwaukee, St. Paul & Pacific Railreoad Co.

Mr. F. P. Pawlak, Division Engineer
Mr. W. K. Petersocon, Superintendent
412 10th Street, N.E.

Austin, Minnesota 55912

Phone 507-437-4529

The Contractor shall at his own expense, procure all other
permits, certificates and licenses required of him by law for
the execution of his work. He shall comply with all Federal,
State, County or Local Laws, Ordinances or rules and regulations
relating to the performance of the work.
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1-1.07. Special Permits and Obligations Required of the Contractor:

The Contractor shall, at such times as is necessary, obtain
permission from each property owner to trespass through the pro-
perty owner's improvements and shall, during the stringing of
pipe and construction, utilize all existing gates and openings
so far as practical. The Contractor shall also obtain permission
prior to the cutting of any fences. 1In all cases, fences shall
be restored to ite original condition or better so far as possible.
All gates shall be left in condition found; opened or closed.

In any doubt arises, gates shall be closed. All loss of livestock
due to negligence shall be the direct responsibility of the Contractor.

Temporary gates shall be installed wherever the fence has been

cut and livestock are in the area. Temporary gates will not be
required where livestock is not a problem. If there is a question
contact the property owner.

The Contractor shall be responsible for damage to all existing
underground utilities, pipelines, drain tiles, etc. Where drain
tiles are suspected, property owners should be contacted.

For underground utilities in the area the following people
must be notified before construction begins in the vicinity of
these utilities:

Underground Telephone - Notify:

Dakota Conperative Telephone Co.
Irene, South Dakota (Southern Area)
Prone 605-263-3301

Northwestern Bell Telephone Co.
Sioux Falls, South Dakota (Northern Area)
Phone 605-338-0964

Underground Power Lines ~ Notify:

Northern States Power -

Mr. R. L. Kehm

Division Engineer

Sioux Falls, South Dakota
Phone 605-336-2700

Lincoln-Union Electric -

Mr. Dale Jenkinson

Alcester, South Dakota

Phone Office -~ 3181
Home - 4441
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Underground Pipelines - Notify:

Mobil Pipeline Co. -

Mr. George Little

Mobil Pipeline Co.

Box 7

Akron, Iowa 51102

Phone Station - 712-552-2689
Home - 712-568-3371

Williams Bros. Pipeline Co. -

Mr. Cliff Minor

Williams Bros. Pipeline Co.
5300 West 1l2th

Sioux Falls, South Dakota 57107
Phone 605-338-5771

American 0il Co. -

Mr. George Georgesen
P.0. Box 1827

7th Plymouth

Sioux City, Iowa 51012
Phone 712-227-4312

Northern Natural Gas Co.

Northern Natural Gas Co.
Harrisburg, South Dakota 57032
Phone 605-743-2541

Harrisburg Municipal Water Line

Mr. Ed Knaback
Harrisburg, South Dakota
Phone 605-743--2184

1-1.08. Pipe Installation Schedule:

The Division I Contractor shall install the transmission
line between the pumping station at the ground storage reservoir
site and the elevated water storage reservoir first. As soon
as water is available the aforementioned line shall be pressurized,
flushed and disinfected. Users along the lines so pressurized
shall be connected as soon as flushing, disinfection and testing
are completed and safety of water supply is assured. Only after
the main transmission line has been completed will the Contractor
begin work on branch lines off the main transmission lines. The
Contractor shall complete the work in the center of the project
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and then work toward the east portion and finish up in the west
and south areas. The important gcal is to keep the lines conti-
nuous and place the system in operation as it proceeds. The
Contractor shall furnish a well-planned construction schedule to
be reviewed and approved by the Engineer and Owner. The construc-
tion sequence shall not be haphazard but shall commence in an
orderly manner so that as soon as segments are completed they

can be pressurized and the users connected. It is imperative
that users along completed lines be connected as soon as possible.
If a section of line is in the ground and water is available but
user service lines have not been installed, said section will be
considered incomplete and not ready for use and consequently may
not be considered for payment.

It shall be understood that the installation of service lines
includes completed and functional meter pits and/or basement meter
assemblies ready for the subscriber to draw water.
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SECTION 2

Trenching, Excavation, Laying and Backfilling

1-2.01. General Requirements:

" Pli open trenching shall be done with a ladder or wheel type
machine. The use of other type machines such as a back hoe for
trenching will be permitted when unusual trenching conditions
are encountered. Excavation and trenching work shall include
the removal, handling and disposal of all materials so removed
and shall further include: (a) stripping of the trench and other
excavation areas, including trees, stumps, brush, debris, roots
within the construction limits to the satsifaction of the Engineer;
(b) removal of all pavement (either asphalt or Portland cement
pavement so removed shall be sawed or jackhammered so that a neat
straight edge remains); pavement so removed shall be replaced by
the Contractor at the sole expense of the Contractor; (c) removal
of junk, and structures or portions thereof; (d) sheeting, shoring,
bracing and protection of adjacent property, trees and other struc-
tures; (e) protection of (or replacement thereof if damaged) of
existing pipelines, electric lines, buried telephone cables, elec-
tric lines, drains, field drain tiles, conduits, culverts, sewers,
poles, road signs, overhead utilities, etc.; (e) removal of rocks
or boulders encountered while trenching or excavating; (f) prepa-
ration of subgrades, pipe embedment, backfilling, and disposal
of excess excavation and other materials.

Banks of excavations shall be kept as near vertical as possible
and where required shall be properly sheeted and braced. Where,
in the opinion of the Engineer, damage is liable to result from
removal of the sheeting, it shall remain in place.

1-2,02. Pipe Trench Excavation:

Pipe lines shall be located as shown on Plans, and Staking
Sheets or as directed by the Engineer. Where the grade, elevation
or minimum depth of cover of any pipe line or any part thereof
is shown on the Drawings, the pipe shall conform to such requirements.
Where not otherwise specified, the minimum depth of cover over
the pipe shall not be less than 60-inches for 3" and larger and
66-inches for 24" and smaller. These minimum depths shall he
measured from the original ground level to the nearest surface
of the pipe. Pipelines installed under roads (including hard
surface and gravel) and railroads shall ha‘e a minimum cover of
72-inches measured from the surface of the road or the railroad
ties to the nearest surface of the pipe. Where the pipe elevation
is determined by minimum depth only, excavation at all points
shall be of sufficient depths to properly grade the pipe on tangents
and vertical curves as required by the Engineer or dictated by
the minimum bending radius of the pipe recommended by the manu-
facturer.
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Tyenches shall be of sufficient width to provide ample room
for the workmen engaged in the handling of the pipe and making
the joints. The trench width shall be a minimum of three times
the nominal diameter of the pipe. Bottoms of the trenches shall
be accurately graded to provide uniform bearing and support for
the pipe. If uniform bearing and support cannot be obtained along
the entire length of pipe due to hardness of ground, the excavation
shall be carried to a depth of not less than two (2) inches nor
more than six (6) inches below grade and a sand fill or cushion
provided for the purpose of grading and bedding the pipe. This
material shall be sufficiently damp to insure proper compaction
and shaping of the bed. Said material if required shall be fur-
nished and installed by the Contractor at no expense to the Owner.

Bell holes, when required, shall be dug after the line has
been properly graded and shall be of sufficient size for proper
completion of the pipe joints. .

1-2.03. Special Locations:

At locations in fields where contour farming practices such
as terraces are encountered, special care shall be taken to replace
the contours as originally encountered. The same practice shall
be followed with régard to road crossing, including ditches, back-
slopes, and roadways. Oon roads or driveways which have gravel
surfacing, equal surfacing shall be replaced.

1-2.04, Protection »f Excavation:

The Contractor shall at his expense adequately protect all
excavation from caving by providing suitable sheeting, shoring
and bracing where deemed necessary by the Engineer, but failure
of the Engineer to direct the placing of such protection will
not relieve the Contractor of his responsibility for damage resulting
from its omission.

Where water is encountered, the sheeting shall be designed
and placed in a manner that will drain the water arouncd and outside
the forme to a sump to be pumped cut or removed by other approved

means. Water will not be allowed to accumulate in the excavated
areas.

1-2.05. Plow In cr Trenchless Method:

Two types of construction techniques namely, the "feed down"
and "pull in" methods, may be approved by the Engineer for all
or parts of the system where soils, terrain, type of material
being placed and methods of joining said material and other condi-
tions are compatible with the methods.
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Where the "trenchless" method is elected by the Contractor
and approved by the Engineer, he shall excavate a start trench
to the required depth at the beginning of each run of pipe to
be placed.

The shank and chute in the feed down method, or the shank
and soil expander in the pull-in method shall be lowered into
the start trench and checked before placement of the pipe is started.

The Contractor shall not subject to excessive stresses or
to bends less than the minimum bending radius of the pipe recommenda-
tion by the manufacturer. Any sections of pipe that have been
excessively scarred or grooved in the laying operation, shall
be removed from the project.

Existing underground utilities shall be exposed by excavation
ahead of the pipe installation and shall be protected by the Con-
tractor against any damage.

Restoration of the slot shall be done by the Contractor imme-
diately following the pipe placement.

When requested by the Engineer, the Contractor shall excavate
and expose the pipe previously laid at any point requested.

The Engineer may restrict the use of the method when in his
opinion the soil or other conditions would not make a satisfactory
installation possible.

) Minimum cover requirements previously stated, shall be main-
tained by the "feed down" or "pull in" trenchless method of pipe
installation.

1-2.06. Laying and Backfilling, Plastic Pipe:

Only competent and experienced men at laying plastic pipe
shall be employed on this phase of work. Any incompetency observed
by the Engineer must Le removed at his request. The pipe, fittings
and valves shall be placed in the trench with care. Under no
circumstances shall the pipe r other materials be dropped or
dumped into the trench. The .ipe shzall not be dragged in such
a manner as to scratch the pipe surface; an excessive amount of
scratching of the pipe or an' deep scratches shall be cause for
rejection of the pire.

All pipe shall be snake into the trench bottom by alternat-
ing from one side of the tre: ch to the other on alternate lengths
of pipe if the trenching meti 2d is utilized.
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During the laying operation each pipe shall be thoroughly
cleaned inside immediately prior to the cementing of the joints.
A swab of sufficient size to lightly touch the walls shall be
run through the pipe, assuring that all foreign matter shall be
removed. At the termination of each cementing operation, the
open end of the pipe shall be tightly sealed off by a suitable
cover until cementing and laying operations are resumed.

Solvent Weld Joints - All dirt, dust and moisture shall be
removed from the surfaces to be welded. Solvents are to be ap-
plied with a non-synthetic bristle brush of proper width. The
solvent and/or filler solvent shall be applied in a method recom-
mended by the pipe manufacturer and approved by the Engineer.

Solvent weld joints shall be given at least fifcveen (15) :
minutes set-up curing time before moving or handling. No pipe
or fittings shall be joined when the temperature is below 40 degrees ‘
or above 90 degrees F. unless the method is specifically approved .
by the Engineer and the pipe manufacturer.

Bed and Cover - Each section of pipe in the trench snall
rest upon the pipe bed for the full length of its barrel. The
bottom of the trench shall be free from rocks, uvicds, or other
sharp-edged objects. The subgrade upon whic'; the pipe is placed
shall consist of material suitable for supporting the pipe without
excessive settlement or stress development.

If the pipe is to be laid in a trench having a rock bottom,
six inches of sand or other suitable bed material shall be prepared
before the pipe is lowered into the trench. Said material if required

shall be furnished and installed by the Contractor at no expense to
the Owner.

Backfilling of the pipe shall be made by depositing backfill
materials of selected carth or sand at the sides of the pipe and
to a depth of not less than twelve (12) inches above the top of
the pipe. The placing of this portion of the backfill shall be
done by hand or a mechanical method approved by the Engineer.
If the placing of this portion of the backfill is approved for
mechanical methods, the backfill material shall contain no stones !
of greater than 3/4" in diameter and shall be free from large 3
clods and frozen earth. The method shall be such that the material
ig not dropped from the top of the trench onto the unprotected
pipe.

The remainder of the trench backfill may be placed by hand
or mechanical methods and shall be made in accordance with the
Section on "Backfilling of Trenches" in these Specifications.
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1-2,07. Laying and Backfilling, Asbestos Cement Pipe:

Pipe shall be thoroughly cleaned of all foreign matter before
lowering into the trench and shall be kept clean during all laying
operations. As directed by the Enginecer, the pipe shall be laid
directly on the trench bottom or on earth mounds.

Pipe Laid on Trench Bottom

Pipe Laid on Trénch Botcom - Pipe shall be laid directly
on a trench bottom containing coupling holes and shaped tou
provide continuous contact with the pipe between coupling
holes.

Coupling Holes - Prior to lowering pipe into the trench a
coupling hole shall be dug in the trench bottom having a
length, width and depth to aliow assembly and to maintain
a minimum clearance of 2-irches between coupling and undisturbed
trench bottom.

Shaping Trench Bottom - Prior to lowering pipe into the trench,
the trench bottom between coupling holes shall be made flat
and cut true and even to grade so as to provide continuous
contact of the trench bottom with the pipe.

Pipe Laid on Earth Mounas

Pipe Laid On Earth Mounds - Pipe shall be laid on earth mounds
of a size adequate to hold pipe in alignment and to maintain

a 2-inch minimum clearance from coupling to undisturbed trench
bottom as required below. Earth mounds shall be of approved,
damp backfill material tamped in place.

Number of Mounds - Each pipe shall be laid on two mounds
with center of each mound placed cne-fifth of the pipe length
from each end.

Clearance Under Pipe Line - The trench shall be excavated

a minimune of 2-inches below the grade of the bottom of the
outside diameter of the couplings and high spots between
couplings shall be leveled so as to meintain a minimum of
2-inches under the pipe barrel. The earth mounds shall be
tamped firmly in place and carried to a height which will
allow for placement of the pipe so as to maintain, prior

to backfilling, a minimum clearance of 2-inches between the
trench bottom and the pipe and coupling.

Deflections from a straight line or grade, made necessary
by vertical curves or horizontal curves or vffsets, shall not
exceed one (1) inch per lincar foot of pipe between the centerlines
extended, of any two connecting lengths of pipe. If the required
alignment requires deflections in excess of those specified above,
cast iron fittings shall be used as approved by the Engineer.
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Backfilling shall be made by hand, depositing backfill ma-
terials, selected earth or sand, under and at the sides of the
pipe and compacted by tamping. From the centerline of the pipe
to a depth of twelve inches above the top of the pipe, the trench
shall be backfilled Ly hand, with selected earth or sand, for
asbestos cemant pipe.

The remainder of the backfill may be placed by hand or mechanical
methods and shall be made in accordance with the Section on Back{fil-
ling of Trenches, in these Specifications.

BRackfilliny of Trenches - After the embedment and first one
foot of backfill above the top of pipe has been made the remainder
of the backfill shall be in accordance with this provision of
the Specifications. The remainder of the backfill shall be placed
by hand or mechanical methods and shall be left in a mound over
the centerline of the ditch. The backfill shall be made of fill
material which shall be free from rock of over 12 inches in length
and/or diameter.

Cultivated fields shall have a minimum of eighteen (18) inches
of rock free material and in uncultivated fields and yards, a
minimum cf eight (8) inches of rock free materials. Both shall
be measured from the original ground surface. Where backfill
material is not available, the required material shall be obtained
from a borrow area arranged for by the Contractor. No top soil
shall be stripped from the adjacent area of the trench. All back-
filling shall be carefuily done in a manner that shall not harm
the pipe and to the satisfaction of the Engineer.

Wherever trenches have not been properly filled or when settle-
mer- or erc.ion occurs, they shall be refilled and mounded so
that any further settlement will leave the ditch to conform to
the surface of the original ground. Backfilling across sidewalks,
roadways, driveways, and within 10' of meter pits, etc., shall
be made as specified, except that all fill above the pipe shall
be deposited in layers not greater than six (6) inches and each
layer shall be thoroughly tamped and compacted so that upon com-
pletion of backfilling; graveling, paving, roadway surfacing,
or sidewalks may be immediately replaced.

Backfilling meeting the above requirements may be done prior
to testing at the Contractor's option. This will be allowed to
prevent displacement of the pipe during testing operations. Should
the pipe not withstand the hydrostatic test as outlined in these
Specificacions, the Contractor shall be required to uncover the
pipe to determine the cause of failure.
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1-2.08. Excess Fxcavated Materials:

Excess excavated material, not required for backfill or grad-
ing, shall be removed from the site of excavation when within
streets, roadways, highways, parkings and driveways, both public
and private, by and at the expense of the Contractor. The Con-
tractor shall be responsible for obtaining a proper disposal site,
and the disposal of such material shall be to the satisfaction
of the Owner and the Enginecr in each case.

Excess excavated earth material, free from rock or stones
of larger than one (1) inch in diameter, located in open fields
shall be distributed directly over the pipe trench, to a maximum
depth of no greater than ten (10) inches above the original ground
surface, across the trench width. The mounding over the trench
shall have uniform side slopes extending no greater than three
(3) feet from the center of thz trench.

Rocks or boulders excavated and too large to be used i the
backfill provisions of these Specifications shall be hauled from
the site by and at the expense of the Contractor. The Contractor
shall be responsible for obtaining suitable disposal sites and
shall be responsible to the Owner and the Engineer for the proper
disposal of the material and said rock material shall be left
in a manner satisfactory to the land owner.

1-2.09., Structure Excavation:

Excavation for structures, meter pits and other appurtenances
shall be of such a size as to leave a minimum of one (1) foot
of clear space between the structures finisl.ed outer surface and
the embankment or sheeting and bracing line.

The backfill around the suructure or meter pit shall be madsa
in no greater than six (6) inch layers and each layer shall be
tamped and compacted before proceceding to the next layer. Top
soil shall be placed in the final four (4) inches of backfill
and shall be raked to a smooth condition and tapered tfrom the
finish elevation of the meter pit or structure, to a point two
(2) feet away to normal ground level.

1-2.10. Conduit Excavation for Highways, County Roads and Railroads:

Pipe lines larger than 2 inches under highways, or paved
county or township roads and railroads so designated on the plans
shall be encased in a steel encasement of the type, size, length,
and depth necessary to meet the requirements of the state or county
highway officials. At the points of entry and exit from the casing,
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the plastic pipe shall be protected from cutting and pinching

by a sleeve which extends at least 12 inches in both directions
from the end of the casing. Such sleeves may be made of sections
of larger sizes of pipe. Where space permits sleeves shall be
doubled. Fill at the ends of the casing pipe shall be hand placed
and thoroughly hand tamped for a distance along the axis of the
pipe at least three (3) feet out from the end of the casing, the
full width of the trench and to a height of at least one foot
above the pipe. Pipelines 2 inches or smaller nced not be encased
but shall be Schedule 80 PVC pipe. All roads with hard surfacing
and railroads so designated on the plan shall be bored or driven
through. The depths of the boring shall be a minimum of 72 inches
below the roadway surface and the length of encascment shall be

in accordance with the permits issued by the controlling agencies.
As noted before the Owner will procure said permits. Said crossing
are located on the Drawings. Any location in doubt shall be ap-
proved by the Engineer.

The Contractor shall contact the controlling agency for each
crossing and notify these authorities when the work is scheduled
to commence. See Section 1-2.06, these specifications.
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SECTION 3

Distribution System

1-3.01. Inspection of Materials During Construction:

Any materials not meeting these Specifications, or obviously
faulty material, shall be rejected by the Engincer and removed
from the jobsite by the Contractor. At the option of the Engineer,
joints may be cut from the pipellne for inspection. No more than
two (2) joints shall be cut out in any one day for inspection
unless a joint examined proved unsatisfactory to the Engincer.

In case of arn unsatisfactory joint, joints shall be cut out of
the line and examined until two (2) consecutive joints examined
prove satisfactory.

1-3.02. Incidental Items of Work:

All fittings at bends in the pipe line shall be firmly wedged
ag-.inst the vertical face of the trench in order to prevent the
fittings from being blown off of the lines when under pressure.
This wedging shall be done with precast concrete slabs or by pour-
ing concrete in the cpening between the fitting and the solid
undisturbed trench face. This wedging hereafter referred to as
thrust blocking shall be required at all points where the pipe
changes directions such as all tees, elbows, wyes, caps, valves,
hydrants, etc.

Tnrust blocks may be constructed of precast concrete slabs
having a compressive strength of at least 2,000 psi providing
the slabs are properly wedged between the fitting and trench sur-
face; however, the preferred blocking practice shall be by pouring
concrete between the fittings and the trench wall as shown on
the Drawings. The concrete mixture shall be one part cement,
two parts washed sand and five parts gravel. The thrust blocks
should be constructed so the bearing surface is in direct line
with the major force created by the pipe or fitting. The earth
bearing surface shall be undisturbed and only the simplest of
forms shall be required.

If the character of the soil is such that adequate bearing
may not be obtained the Engineer may direct the placement of thrust
restraint rods.
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1-3.03. Setting of Valves and Hydrants:

valves, curb stops, hydrants and valve or service hoxes installed
in trenches shall be placed where shown on the Drawings unless
" otherwise directed by the Enginecer. Hydrants, valves, curb stops
and valve or service boxes shall be set plumb with the valve or
service box positioned directly over the valve. After being correctly
positioned, the ecarth fill shall bhe carefully tamped around the
valve or service box for a distance of four (1) feet on all sides
of the box.

Hydrants shall be set at such an elevation that the connect-
ing pipe and the distribution main shall have the same depth of
cover. Each hydrant shall Le placed upon a concrete slabk or con-
crete blocks not less than four (4) inches thick and 12 x 24 inches
in plan. The backside of the hydrant opposite the pipe connection
shall be firmly braced against the vertical face of the trench

to prevent the hydrant from blowing off at the line. all wedging
and re-straint rods if required, shall be in accordance with the
previous paragraph in these Specifications. around the base of

the hydrant, seven (7) cubic feet of crushed rock shall be installed
to insure complete drainage of the hydrant.

Before installing any hydrant, valve or curb stop, care shall
be taken to sce that all foreign material and objects are removed
from the interior of the barrel. stuffing boxes shall be tightened
and the valve, hydrant or stop shall be opened and closed to see
that all moving parts are in working order. Bach valve or service
box in paved areas shall be protected by a concrete slab in ac-
cordance with the detail on the Drawings.

in dirt or gravel roads, the valve box shall be buried a
minimum of twelve (12) inches below the surface for protection
against ruts and grading. Valves and boxes in open fields shall
be installed out of farmed area and preferably located as near
as possikle to a fence line or undisturbed areas; if not feasible
the top of valve box shall be placed a minimum of eighteen (18)
inches below the normal surface if located in a cultivated field.

1-3.04. Stream Crossingg:

pipe lines under streams and creeks shall be protected by
encasement pipe of steel pipe, metal pipe, or P.V.C. pipe, as
called out on the Drawings or as directed by the Engineer. All
lines placed beneath stream channels shall be installed a minimum
of seventy-two (72) inches below the bhottom of the stream or channel
bed. The encasement pipe shall extend to a point ten (10) feet
beyond the bank edgn of the stream or channel being crossed.
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Where steel or metal encasement pipes are used, a P.V.C.
bushing pipe four (4) feet in length shall be installed at the
ends of the encasement pipe to prevent friction damage to the
carrier pipe.

At the Contractor's option all stream crossings may be made
by using cast iron pipe as the carrier pipe with the elimination
of the encasement pipe.

Streams of such minor magnitude not justifying encasement
and stream crossing designation on the Drawings, shall still bhe
installed in the same profile manner, except that no encasement
shall be required.

If, at the time of construction, any of the following condi-
tions should appear: (a) Evidence of recent sevore cutting or
erosion; (b) Crossing of recent channel improvements where new
stream location is not stabilized, such as pilot channels, newly
constructed pond spillways, etec.; (c) Crossing of proposed channel
improvements, the Owner and Enginecer shall be notified and shall
be reason for the Owner and Engincer to authorize additional crossings
te be contructed by the Contractor.

1-3.05. Testing:

All pipe lines shall be tested with water tc 25% above the
rated working pressure of the pipe, corrected to the lowest eleva-
tion of the section being tested. The lines shall be tested in
sections, with a section being the shortest length of line between
shutoff valves.

The rated working pressure of Class 160 PVC pipe shall be as-
sumed to be 120 psi and the rated working pressure of Class 290 PVC
pipe shall be assumed to be 150 psi. The rated working pressure
of Class 150 A.C. wipe shall be assumed to be 150 psi.

All tests and testing equipment shall be provided by the
Contractor at no cost to the Owner. Testing equipment and testinjg
procedure shall be approved by the Engiuecer. Prior to performance
of the test all air shall be expelled from the pipeline to the
satisfaction of the Engineer. This may be accomplished by m2ans
of air relief valves, blowoff valves, hydrants or other means.
1f required, taps shall be made at high points where air relief
valves are not called for on the plans. Such taps shall be plugged
after testing is completed.

The test shall be conducted with all service lines along
the length of the tes* section installed.

The test shall consist of pumping water into the section
through one of the service lines, bringing the pressure to 25%
above the rated working pressure, corrected for the lowest point
being tested. The pressure shall be maintained for fifteen minutes.
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The Ccntractor shall then open the valve and repressure the line
to the testing pressure and shall then close the system for another
fifteen (15) minute period.

At the end of the second f£ifteen (15) minute period the Con-
tractor shall again pump into the line, out of a water container
which shall be capable of measuring the amount of water required
to bring the line back to the corrected testing pressure.

The final repressuring of the line shall not require more
than one-quarter of a gallon per mile of line being tested, regardless
of the pipe diameter. The test shall be recorded with the amount
of water required and the pressure maintained along with the service
location at which the test was conducted.

Any section not meeting these test requirements shall be
repaired and retested until the minimum test requirements are
met.

1-3.06. Clean-Up:

The accomplishtment of clean-up by the Contractor shall be
nade as soon as possible and shall be considered as a factor of
prime importance in the completion of the project. The backfill
requirements shall be strictly adhered to and all backfill around
meter pits and through yards shall be raked and left in such a
manner as the land owner may re-establish his vyard or lawn. The
Contractor shall clean-up all portions of the project and signed
releases by the landowner shall not relieve the Contractor of
the responsibility of clean-up to the satisfaction of the project
Owner and the Engineer.

The Contractor shall notify the Engineer and the Owner of
his request for final inspection for the project or part of the
projezt if so sectionalized by the Engineer. The Engineer, Con-
tractor, and a representative of any applicable governing agency
and representatives of the Owner shall be present for the inspection,
The Cwnexr's representatives shall have the authorization of the
Owner for the on-site acceptance of the Contractor's clean-up.

Any problems arising after the acceptance inspection, such
as backfill settlement, shall be considered after the fact and
shall be recognized as maintenance under the Contractor's Maintenance
Bond. Any expense involved on the part of the Engineer and Owner
to make return inspections due to the Contractors presenting the
project in a known unacceptable manner shall be compensated for
by the Contractor prior to final payment.
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SECTION

Pipe and Fittings

1-4.01. Plastic Pipe, P.V.C.:

Plastic pipe and f£ittings shall be furnished by the Contrac-
tor and shall be laid and joined in accordance with these Specifi-
cations and the manufacturer's recommendations. The P.V.C. pipe
shall have a minimum hydrostatic working pressure as shown on
the bid proposal and located as shown on the Plans.

The P.V.C. pipe shall be manufactured of Type 1, Grade 1,
2,000 psi design stress for water at 74.3 degrees F. and desig-
nated as PVC 1120 and shall conform to ASTM D-1784 compound speci-
fications. All pipe shall bear the National Sanitation Foundation
(NSF) seal of approval and shall conform with the requirements
of Commercial Standard (5-256-63 and ASTM D-2241. The pipe shall
be precision extruded from new Polyvinyl Chloride materiai and
shall be homogeneous throughout and free from cracks, holes, foreiqgn
inclusions or other defects. The pipe shall be extruded in strict
accordance with the raw material manufacturer's recommendations
and specifications.

The type of coupling to he used shall be designated as fol-
lows: Belled End (B.E.), Coupled End (C.E.), Gasket Joint (G.J.).

1-4.02., Belled End Pipe:

Belled end pipe shall meet all of the above requirements
and thall have an integral bell considered as the female end.
The bell shall have a minimum wall thickness at all points on
the bell equal to the wall thickness of the class designation
of the pipe. The socket depth of the bell shall be no less than
one diameter of the pipe. The male end shall have a ring painced
around the end and in such a manner as to allow field checking
of the setting depth of pipe in the socket.

1~-4.03. Coupled End Pipe:

Coupled end pipe shall meet all of the previous stated manu-
facturing requirements and shall be shipped with one coupling
factory applied. All couplings shall be from extruded or moulded
stock and shall be factory tapered to provide an interference
fit for at least one-half of the socket depth. The couplings
furnished shall provide a minimum contact length of one diameter
of the pipe each side of the center. The entrance to the coupling
shall be bevelad to prevent wiping off of the solvents on the
male end. All uncoupled ends shall have a ring painted around
the end in such a manner as to allow field checking of the setting
depth of pipe in the socket.
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1-4.04. Gasket Joint Pipe:

Gasket joint pipe shall meet all of the previous stated manu-
facturing requirements. The pipe shall be coupled and sealed
against infiltration and exfiltration by means of a rubber ring
seated in the coupling cr integral bell. If couplings are used
they shall be a twin gasketed coupling with a positive stop in
the center *hat will automatically position the pipe ends within
tha coupling. Single gasket couplings welded to one end of the
pipe will not be accepted. Pipe that has an integral bell as
a part of the pipe with a single gasket shall he approved. All
coupling or bells shall have a seating depth of at least one diameter
of the pipe. The male ends of the pipe shall be beveled at the
factory for ease of entry into the coupling and shall have a ring
painted around the end in such a manner as to allow field checking
of the setting depth of pipe in the socket.

1-4.05. PVC Lencgths:

All of the above specified types of pipe shall be supplied
in standard laying lengths of 20 or 40 feet. However 40 feet
or longer lengths of pipe will be approved only upon adequate
verification by the Contractor that he has equipment capable of
fully supporting the pipe while being transported and distributed
over the project.

1-4,.06. PVC Delivery:

The manufacturer shall delivec the pipe to the jobsite by
means which will adequately support it, and not subject it to
andue stresses. The load shall be so supported that the bhottom
rows of pipe are not damaged by crushing. The pipe shall be care-
fully unloaded and stored on the project or a site prepared and
furnished by the Contractor. Pipe ends shall be covered during
delivery from the manufacturer to the jobsite.

1-4.07. PVC Initial Laying:

The Contractor shall make arrangements with the pipe menu-
facturer to have a factory representative, skilled in the instal-
lation of the specified pipe, to be present for a minimum of one
day at the starting of the laying of the pipe. A pipe supply
house representative will not be considered as being a factory
representative.

1-4.08. PVC Samples:

A sample of the pipe to be used, along with chemical data
sheets, intended couplings and fittings shall be submitted to
the Engincer for his approval. Approval must be obtainad prior
to delivery to the jobsite.
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1-4.09. Fittings (Exclusive of Couplings):

Fittings shall be of the same material as the pipe, and in
no case shall a fitting have a thinner wall than that of the specified

pipe to be furnished. The dry fit of fittings must Le snug. 1f
the fit is such that it is loose, the fittings and/or pipe shall
be rejected as faulty because of improper size. Bullding up of

the joint to overcowe a loose fit with multiple layers of filler
solvent will not bhe permitted. AXl fittings (except for gasket
joint pipe) sholl be of socket type for solvent weld. The socket
shall be so designed with a taper to provide an interference fit.
Fittings shall have a minimum socket depth of no less than the
following table. Fittings not me2ting the specified depth shall

be fitted with deep socket adapi..s. The adaptors shall be installed
into the fittings under shop conditions at least 48 hours prior

to the installation of the fitting.

Pipe Size Socket

15" 1.375
2" 1.500
25" 2.000
3" 2.500
34" 3.000
4" 4.000
5" 4.500
6" 5.000
g" 6.000
10" 3.000

1-4.10. Elbows:

Elbows of 90 degree and 45 degree beds shall be of the long
radius type bend. Material thickness shall be equal to that of
the specified pipe but in no instance shall it be less than .10
inch.

1-4.11. Mechanical Joint Adapters:

Mechanical joint adapters when required for valve settings
cr various specified connections shall be made of Schedule 80
PVC at least 12 inches long. ©ne end shall be built up to an
0.D. equal to that required by the mechanical joint fitting.

1-4.12. Deep Socket Adapters:

Deep socket adavters are intended to convert the standard
shallow socket fitting to a deep socket and shall be required
on all fittings not meceting the minimum socket depth in the fitting
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table above. The socket and wall thickness requirements shall
be equal to those for pipe couplings (one pipe dianmeter depth).
The adapters must be inscalled under shop conditions at least
48 hours prior to the fitting installation to insure a gjood fit
and weld.

1-4.13. PVC Welding Solvents:

PVC welding solvents are engineered and formulated to perform
under a given joint design and condition. All solvent shall be
purchased from the pipe manufacturer. The DVC welding solvent
shall be compounded to conform to the socket fit and weather condi-
tions at the time of installation. At no time shall solvent weld
be made when the temperature conditions exceed the manufacturer's
recommendations.

1-4.14. Fittings for Gasket Joint Pipe:

Fittings for gasket joint pipe shall be manufactured by the
pipe supplier. The fittings shall be socket type with the same
gasket design as used on the pipe coupling. The socket depths
shall meet all of the requirements listed for the adjoining pipe
and the wall thickness shall be no less than that for the specified
pipe and under no condition shall it have less than 200 psi rating
for continuous operation at 73.4 degrees F. All tees, crosses
and elbows must be of gasket design the same as the pipe coupling.
If special fittings, requiring the use of solvent welds such as
mechanical joint adapters, reducers, etc., the parts shall be
fabricated under shop conditions at least 48 hours prior to instal-
lation to insure a good fit and weld.

1-4.15. Cast Iron Pipe:

Cast iron pipe shall be furnished by the Contractor and shall
be installed in accordance with the manufacturer's recommendations
and these Specifications. All cast iron pipe shall be Class 150,
Mechanical Joint or various rubber gasket push on joints meeting
AWWA Specification Cll1 and ANSI Specification A21.11, unless
otherwise specified on the Drawings.

All pipe shall be ductile cast iron and shall conform to
AWWA Specification C151 and ANSI Specification A21.51. The pipe
shall have a standard cement lining with a bituminous seal coat
meeting AWWA Specification C104 and ANSI Specification A21.4,
All pipe in three inch through twelve inch sizes shall be Thickness
Class No. 2,
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1-4.16. Fittings:

Fittings for cast iron pipe shall be either Mechanical Joint,
Class 250, meeting all the applicable requirements of ANSY :.21.10
(AWWA-C110) and ANSI A21.11 (AWWA Clll) or an approved rubber
gasket joint fitting conforming to ANSI A21.10 (AWWA Cl10) for
thickness and radii of curvature and to ANSI A21.11 (AWWA C111)
for type of joint. All fitting shall be cement lined in eccordance
with ANSI A21.4 (AWWA C104),

If flanged fittings are noted on the Drawings for use they
shall conform to ANSI A21.10 (AwwA Cl10) or to ANSI Bl6.1, and
shall be rated for not less than 175 psi for water service. All
flanged fittings shall be furnished faced and drilled tc¢ Standard
125 pound template unless otherwise noted.

1-4.17. Cement Asbestos Pipe:

If asbestos cement pipe is authorized for use on the work,
it shall be furnished by the Contractor and laid in accordance
with the manufacturer's recommendations and specifications. The
pipe shall be Class 150 pipe, complying with the provisions of
AWWA Standard Specification C400-65T «nd ASTM C296, designed for
water working pressure of 150 pounds per square inch, unless otherwise
shown on the Drawings, and on the Bid Proposal. It shall be fur-
nished in iengths which, when properly connected tcgether, shall
equal the total length for each straight run of pipe, and the
ends of each length shall be machined to facilitate joining the
pipe sections, using the couplings that are specified.

Each piece c¢f pipe shall b2 furrished with a Standard Ring-
Tite or Fluid Tite Coupling. Each coupling shall consist of a
heavy asbestos sleeve and two (2) rubber ring gaskets desianed
for use together. The sleeve in each case shall have two (2)
grooves machined on the inner surface to hold Jhe rubber rings
in proper position.

The pipe shall be sampled and tested in accordance with the
provisions of the governing AWWA Specifications. ™ests shall
include hydrostatic tests, flexure tests and three-edge bearing
tests. Factory inspection by the purchaser will not be reaquired,
but the manufacturer shall furnish for delivery in duplicate to
the Engineer certified copies of records showing results of all
tests in each category.

1-4.18. Fittings:

Fittings for use in connecting asbestos-cement pipe, with
the exception of couplings, shall be short body cast iron fittings,
complying with ANSI A21.10 and A21.11. Short body cast iron £50
psi pressure, PMMechanical Joint fittings only shall be used.
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1-4.19. Galvanized Pipe:

Galvanized pipe, when approved for use, shall comply with
the reguirrment of A.S.T.M. Serial Designation Al20-69 and subsequent
revisioas entitled "Black and Hot Dipped Zinc-Coated (Galvanized)
Welded and Seamless Steel pipe for Ordinary Uses."

1-4.20. +iervice Line and Meter Pit Installation:

Services shall be located as shown on the drawings and shall
consist of all items as shown on the drawings and covered in these
specifications.

Excavation for the meter pit shall be at a minimum to allow
for proper installation and shall be at a depth to allow the pit to
rest on undisturbed earth and bhe at the required depth. The meter
pit and 1lid shall be set so the lid is four (4) inches higher than
the surrounding normal yard area. The backfill around the pit
shall be tamped and the top soil tapered from the top of lid to
a point two (2) feet away to normal ground level. The backfill
shall then be raked to a smooth condition and all other excess
materials hauled away from the area. No meter pits shall be left
open on the property side for the Owner's convenience unless the

Contractor assumes responsibility for its final appearance.

Service line shall be furnished in 2", 1%" or 1" size as
specified in the Bid Proposal.

Size Class and Material

2" Class 200 pPVC

15" Class 200 PVC or PE~-3306
" Class 250 PVC or PE-3306

P.E. service line (when used) shall be high molecular weight
polyethylene service pipe, 160 pound rating, Iron Pipe Size, known
as PE-3306, SDR-7 conforming to Commercial Standard CS-255-63.

gervice saddles for PVC Pipe shall be installed on the main
line and shall have a "O" ring seal between the pipe and the sad-
dle. The saddles shall have female, 1.P.S. outlet size as required
and shall be "Dresser", Style 194 or an approved equal. The con-
nection of the service line to the service saddle shall be made
with a compression coupling as maaufactured by Ford Meter Box Co..
Inc., or an approved equal.
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1-4.21. Service Lines into Basements:

In all cases except where meter pits are utilized the service
lines shall be installed into existing basements by the Contractor.

As noted on the plans where 1%" or 2" PVC service line is
installed a reducer to 1" shall be installed at a point not greater
than 6' outside of the hocuse fu..ndation. The 1" pipe from this point
and through the basement wall shall be Schedule 80 PVC or Galvanized
Pipe.

The basement wall shall be drilled slightly larger than the 0.D.
of the 1" pipe and then patched and or caulked so that a first class
job is the end result.

The basement meter assemblies shall be installed by the Con-
tractor and braced or supported in such a manner that stresses are
not transferred to the incoming pipeline.

The meter readout shall ke installed on the ouside of the
house, five feet above the ground line, in a convenient location.
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SECTION 5

Appurtenances and laterials

1-5.0). Gate Valves:

Gate valves shall be used on all two inch and three inch
lines. The valves shall have mechanical joint ends, except for
valves with compression joint ends constructed for use oun PVC
pipe. Said compression joint ends shall have a minimum socket
depth of at least one ¢iameter of the pipe. Each gate valve shall
have a clear waterway of the full nominal diameter of the of the
valve and shall be opened by turning the valve nut to the left.?
The operating nut, or wheel if specified for above ground instal-
lation, shall have cast thereon an arrow indicating the direction
for opening. All valves for underground installation shall be
provided with a standard AWWA two inch operatirg nut. The valve
shall be designed for no less than 200 pounds per sguare inch
of water working pressure. Prior to factory shipment each valve
shall be tested by hydraulic pressure equal to twice the specified
water working pressure. Each valve shall have the maker's initials,
pressure rating and year in which the valve was made, cast On
the body. Each valve shall conform to the latest standard specifica-
tions adopted by the AWWA and shall be manufactured by the "M
& H Valve Co.", Fig. 67; (Fig. 67-P, for PVC compression joint),
or an approved equal.

1-5.02. Butterfly Valves:

Butterfly valves shall be used on all four inch and larger
lines. The valves shall have mechanical joint ends, nnless other-
wise specified, except for valves that are constructed for use
on PVC pipe with compression joint ends having a minimum socket
depth of at least one diameter of the pipe. The valve operator
shall be permanently sealed and lubricated. For underground in-
stallation the valve operator shall be provided with a standard
AWWA two inch operating nut; the valve shall open by turning the
nut to the left.* Valves that are specified for above ground in-
ctallation shall be supplied with a lever operator for sizes up
to 8 inch; valves over 8 inch in size shall be supplied with a
crank operator. The valve shall have a stainless steel sezt which
shall be cast as an integral part of the body. The valve drive
shaft shall be of one piece hexagonal construction with no pins
or keyed shafts which could shear and causc valve failure. The
valve shall be designed for no less than 175 pounds per square
inch of water working pressure. Prior to factory shipment each
valve shall be tested by hydraulic pressure ecqual to twice the
specified water working pressure. The valve shall be as manufactured
by the "Dresser Manufacturing Co.", Type 450, Butterfly valve;
or an approved cqual.

*Noto: "Left-hand opening" means "turn CCW to open”,
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1-5.03. Small Line valves:

1% inch and smaller valves shall be as manufactured by one
of the following companies: "Mueller, Oriseal Valve", "Ford Ball
Valve" or an approved equal. All small line valves used on the
distribution system shall be of the same type and manufacturer.
It should be noted that 2" valves of thisg type are also called
for in some of the control valve structures.

1-5.04. Valve Boxes:

Valve boxes for 4" and larger valves shall be 2 pieces with
a minimum 5% inch shaft, slip type made of cast iron or plastic.
If plastic vaive boxes are furnished they shall have cast iron
collars and cast iron lids. The lid shall have the word "WATER"
cast thereon. The valve boxes shall be suitable for depth of
cover over the pipeiine as specified or as required in each case.

The foregoing shall hold true for 3" and smaller valves ex-
cept that the shaft shall not be smaller than 4% inches.

Valve boxes for 1%" valves shall be furnished with Arch Pattern
Bases.

1-5.05. Valve Operating Keys:

Four "T" type valve operating keys shall be furnished to
the Owner for each type of valve used on the distribution system.
The keys shall be of surficient length for the operation of all
underground valves or ball valves in the distribution system.
The operatinc keys shall be of the same manufacturer as the valves.

1-5.06. Meters (Magnetic Type) 5/8" through 2" Size:

Manufacturer -~ Rockwell, Neptune, Badger, or Hersey.

Type - Magnetic Drive, Sealed Register, Positive Displacement
Disc or Piston Meters.

Size - Must conform to American Water Works Specifications C-
700-61.

Length - Must conform to American Water Works Specifications C-

Construction - The meters shall be designed to have two chambers
housing the working parts. The upper chamber shall be sealed
and de-humidified and will Liouse the register, change gears, gear
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train and upper magnet. fThe lower chamber shall be scaled and
house the measuring interior and disc, strainer, and the lower
magnet. The upper and lower magnets shall be so positioned to
form a magnetic drive between parts.

Calibration - The meter design will allow calibration in the local
shop for minor alteration to registration after repair and cleaning,

Cases - All mecters shall have an outer case with a separate mea-
suring chamber which is easily removed from the case. Cast iron
frost bottums, or bronze bottons can be provided. All meters

shall have cas* on them in raised characters the size and direction
of flow through the meter. 1%" and 2" meters will be split case
cype with bronze lower and upper shell assemblies.

External Bolts and Washers - All external bholts and washers shall
be of corrosion resistant material and be easily removed Ffrom
the main case.

Registers - Hermetically Sealed - Registers shall be straight
reading. The figures on the number wheels shall be large and
distinct. The register must have a large test or sweep hand and
all gearing will be contained in an hermetically sealed unit,
and will be guaranteed for ten (10) years,

The oscillating piston type meter register shall be secured to
the upper main case by means of a locking device secured in the
interior of the meter so that the register cannot be removed ex-
ternally.

Minimum capacity of the 5/8" register shall be 19,000,000 gallons.
The first totalizer wheel shall be black without numerals. Balanco
of the wheels shall Le white with black numerals,

Measuring Chamber - The measuring chamber shall he of bronze or
nylon and shall not be cast as part of the main case. all piston
and disc assemblies will bo interchangeable.

Stuffing Box - There shall be no stuffing box.

Strainers - All meters must be provided with an internal strainer
made of corrosion resistant material and be easily removed from
the meter. Stainless steel strainer will he preferred.

Test - Shall conform to AWWA test specifications or any other
test specifications agreed to by the customer ang manufacturer,
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Pressure - Meters shall be guaranteed to operate under g working
pressure of 1504 per square inch, without leakage or damage to
any parts.,

Workmanship and Materials - All meters will bhe guaranteed against
defects in materials and workmanship for a period of one year
from date of shipment.

Accuracy - All meters shall be guaranteed by the manufacturer
to conform to all requirements of the AWWIA - Accuracy Specifications
for a minimum of five [5) years.

Selection - The Owner reserves the right to select any of the
above meters at the Contractor's bid price.

1-5.07. Remote Register Specifications:

Meter Register - The register shall bhe magnetically driven; it
shall contain the reducing gear train, edometer and generator

that pulses the remote register. The register shall have a visible
totalizing odometer and test Sweep so that registration of the
meter can be read at the meter and the meter can be tested with

its register.

Outside Register - The outside register shall be contained in

a weatherproof, corrosion proof, high impact resistant material.
The register shall be an electro~mechanical counter, containing
sufficient number wheels to provide a reading capacity equal to
the register on the neter, to which it is connected. The odometer
construction shz11 be such that the number wheels can be manually
reset, at the site, to zero (0) or any other number that may be
required, to match the meter register,

The indication of the remote reader for any size of meter shall
be 1,000 gallons.

Mounting screws shall be concealed by the cover, and cover screws
shall be drilled to accomnmodate seal wires.

The system must be operative at a minimum distance of 100 feet
between meter and remote register when connected by two (2) conduc-
tor cable, whose wire size is 22 ga.

Twenty-five (25) feet of two (2) conductor cable (22 ga. wire)
shall be provided for each unit and necessary spade lugy connectors.
The cakle shall be supplied in centinuous lengths on spools so

that the installers can cut cable to the length required, for
specific installations.
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1-5.08. Subscriber Meter pits: (Where Required)

The meter pits shall he constructed as shown on the plans.
1f well curbing is used it shall have a concrete compressive strength
of not less than 3,000 psi. The top frame ond cover shall be
a Ford "'onitor" cover with 20" 1lid and inner 1id for frost protec-
tion.

1-5.09. Cleanout, 15

A 1%" cleanout, constructed of galvanized pipe as detailed
on the Drawings, shall be constructed at locations shown on the
Plans. Some locations may be at ends of lines, others heside
the mains. The cleanout shall be constructed as detailed on the
Plans and shall consist of a 14" valve and box as specified. A
short length of 1%" galvanized pipe, & 14" elbow drilled with
a hole for drainage, & 15" length cof pipe extending above the
ground with an elbow and capped nipple. The valve box and riser
shall be set in or ncar a fence line or right-of-way line as shown
on the plans.

1-5.10. Subscriber Meter Setters: (Meter Pit Installation)

The meter setters shall be a copper setter, Ford V-170 series
with 12" riser or equal. mhe setter shall have a P.E. or P.V.C.
compression joint inlet and 1" male I.P. male union swivel outlet.
Where a pressure regulator is called for a tandem setter shall
be furnished.

The tandeir setter shall bhe a Ford Vv-170 series, Type¢ e
with 12" riser. All sctter cross pars shall have an eye for the
insertion of a " cross brace +o0 hold the meter setters upright.
All setters shall be furnished with inlet angle valves and with
saddle nuts for the meter and stainless steel insert stiffeners
for the compression fittings. A1l setters shall be furnished with
test valve on outlet.

1-5.11. Subscriber Pressure Regulotor: (Meter Pit and Basement
Installation)

The subscriber pressure regulators shall be a 3/4" Watts
No. US or No. 223S (high capacity) as reguired or approved equal.

1-5.12. Subscriber Check Valves: (Meter Pit and Basement
Installation)

Check valves shall be 1", 100 pound 1lift chack valves equal
to "Crane Co.", No. 1246.
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1-5.13, Signs:

Fach main line valve, service line valve and special regulating
valve struccure shall be furnished with a sign. The signs shall
be 14 gauge, zinc coated steel, ASTM-A93. Letters are to be white
with blue background and blue border. Shop drawings covering
letter size, etc., must be submitted for approval. See plans
for dimensions and other construction details. The signs may
be ordered from lowa State Industries, Anamosa, Iowa. One sign
shall be placed adjacent to (in the fence line or road vight-
or-way line) of each and evecy main line valve and by ecach service
line valve and by cach main line pressure regulating valve and
by ecach air release valve and by each line cleanout.

1-5,14. Fire Hydrants:

Fire hydrants shall be Mueller Co. and be furnished with
two 24%-inch hose nozzles, 5-in-h valve opening and 6-inch inlet.
Fire hydrants shall be installed with 5'-6" cover. Two hydrant
wrenches shall be furnished by the Contractor and turned cver
to the Owner when construction is completed.

1-5.15. Subscriber Meter Assemblies: (Basement Installation)

The following meter assemblies shall be furnished and installed
by the Contractor. The assemblies shall consist of the following
items:

a. Basement Meter Assembly

1. 3/4" Ball Meter Valve, Ford B13-342 w/1" I.P.S.
inlet and 3/4" 1.P.S. outlec.

¥2, 5/8" x 3/4" or 3/4" meter (as required) w/remote
readout and cable.

3. 3/4" x 1" straight meter coupling, Ford SPM-23.
4, 1" bronze lift check valve, Crane No. 1246.

b. Basement Meter Assembly with Pressure Requlator

1. 3/4" Ball Valve, Ford¢ B11-343 w/1l" I.P.S. inlet
and 3/4" I.P.S. outlet.

2. 3/4" Brass or Bronze nipple.

*3, 3/4" pressure requlator, Watts No. 223S or
U5 as required with strainers.
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*Note:

4. 3/4" straight meter coupling, Ford SPM-2R.

x5, 5/8" x 3/4" or 3/4" meter (as required) w/vemote
readout and cable.

6. 3/4" x 1" straicht meter coupling, Ford SPM-23.
7. 1" Bronze Lift Check Valve, Crane No. 1246
These items (the meters and pressure regulators) will be

bid sevarately and are not to be included with the basement
meter assembly bid price.
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SECTION 6

Disinfection

1-6.91. General:

All pipelines of the system, from the supply to all parts
of the distribution system shall be dizinfected as follows: Water
containing at least 100 parts per millicen of free available chlor-
ine shall be allowed to stand in the pipe for at least =zight (8)
hours, after which there should be at least 25 parts per million
residual chlorine remaining in the water. All new valves and
cleanouts shall be operated while the pipeline is filled with
the heavily chlorinated water. A 100 parts per million concentrati
corresponds to about four (4) pounds of ordinary chloride of lime
(25 percent available chlorine) or 1.5 pounds of high test calcium
hypochlorite (70 percent available chlorine) per 1,000 gallons
of water in the system.

Approsximate Approximate
Line Size Gallons of Water Per Foot  Gallons of Wrter Per Mile

2" .164 866
25" .255 1,330
3" .368 1,943
3%" .501 2,645
4" .654 3,453
5" 1.02 5,386
6" 1.47 7,762
a" 2.62 13,834
(biv, 1)
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SECTION 7

Miscellaneous Main Line
Special Valves and Structures

1-7.01. General:

The Contractor shall install speciail valves and structures
as indicated on the plans or as directel by the Engincer. The
special valvec shall be installed with structures including all
necessary pipirg, valves, unions, miscellaneous fittings, sensing
lines and other equipment and appurtenances as detailed on the
plans.

1-7.02. Automatic Air Release Valves:

Automatic air relase valves shall be located as designated
on the plans or as directed by the Enginee¢r. The air release
valves shall be a 1" Golden Anderson Fig. GH4-150-X or apprcved
equal. See plans for construction details and location.

1-7.02. Manual Air Release Valves:

Manual air release valves shall be located as designated
on the plans or as directed by the Engineer. The manual air release
valve shall be an "Iowa" Model L-51 (3/4") freezless yard hydrant
as manufactured by the Woodford Manufacturing Co., Des Moines,
Iowa or equal. Each hydrant shall be furnished with a padlock
approved by the Engineer to utilize holes in the side links so
hydrant may be locked in the closed position. See plans for con-
struction details and location.

1-7.03. Pressure Requlating Valves:

Pressure regulating valves shall be located as designated
on the plans or as directed by the Engineer. The pressure regulat-
ing valves shall be 2" Golden Anderson Figure 43-D-IBBM-X, Model
BGA-710512-A-D or approved equal. The valve shall maintain any
desired, constant downstream delivery pressure against a higher
inlet head, and sensitively operate to avoid any excess rise of
downstream pressure under any sudden varying flcv condition. All
valves shall be factory set and inspected and adjusted on the
job site by an authorized factory representative.

1-7.04. Pressure Gauges:

Pressure Gauges shall be included in the pressure requlating
installation as indicated on the plans. The pressure gauqges shall
De equal to the Type 1, pressure gauge 445" as manufactured by
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the Marsh Instrument Co., Skokie, Illinois. The dial range shall
be 200 pounds, the numerals shall be 20 pound: anl the primary
divisions shall be 5 pouads.

1-7.05. Structure Cover:::

The structure covers oi:all be Ford "Monitor" or equal with
20" 1lids and inner lids for frost protection.

1-7.06. Structures:

Structures shall be constructed as datailed on the plans.
careful attention shall be given to the elevation and vertical
alignment of the structure. Backfill shall bc compacted as noted
on th- 'plans to avoid excessive grouad water sceepage and for frost
protection.

The structures shall be set on concrete blocks as noted and
gravel installed in the hottoms.

All openings in the structures shall be carefully grouted
after installation of Lthe pipes.

The precast manhole sections shall conform to ASTM C478-
61T. The cast iron manhole steps shall be Neenah R-1980-E or
equal.

Whére well curb sect.ons are used they shall have a concrete
compressive strength of not less than 3,000 psi.
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SECTION 8

Basis of Payment

1-8.01. Gencral:

Payment for work performed by the Contractor under this Divi-
sion of the Specifications will be made at the aprroved contract
unit price for each of the jtems listed in the Propcsal and measured
as hereinafter specified. This price and payment shall constitute
full compensation to the Contractor for all costs in connection
with furnishing all lebor, tools, equipment and materials necessary
to completa the items i» accordance with the Drawings and Specifi-
cations. ALl incidental' work which may or may not have heen shown
on the Drawings or specified, but which is essential to the completion
of the project in a workmanlike manner, including backfill, cleanup
and disposal of surplus and waste material, shall be accomplished
by the Contractor without additional cost to the Owner.

1-8.02. Measurement and Payment:

The quantities listed in the Proposal are not guaranteed
quantities and are 1isted only for convenience in comparing bids.
Pavment will be made for the quantities actually constructed or
installed, be they more or less than the listed gquantities; said
quantities to be measured and paid for as follows:

a. Furnishing and Installation of Pipelines.

Furnishing and installation of pipelines will be paid
for at the respective contract unit price per linear foot
for each size of new pipe actually installed, measured on
top of ground along centerline of trench without deduction
for space occupied by valves and fittings, including that
portion of the line as installed within the limits of High-
way and Stream Crossings. Each item shall include treaching
and backfilling, together with tunneling under or removing
and reconstructing surface obstruction not designated for
separate payment; restoration of sod and gravel sur facing;
loading, transportina, stringing and installing pipe; furnishing
and installing joint materials; testing, chlorinating and
flushing the pipelines and all incidental and appurtenant
work required to complete the items in accordance with the
detailed Drawings and Specificati.ns.
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b. Furnishing and Installation of Valves and Boxes.

Furnishing and installation of valves and soxes will
be paid at the respective contract unit price ror each valve
and box of the respective size and type actually installed
in the pipeline. Each item shall include furnishing and
installing the valve, complete with valve box and cover,
and sign, at the indicated location.

c. Pipe Fittings:

Pipe fittings will be considered as a part of the pipeline
and shall be included in the unit price bid per foot of pipeline.

d. Meters: (Meter Pit Installation)

Meters and installation shall be paid for at the unit
price bid including remote readouts, wire and posts.

e. Meters: (Basement Installations)

Metevs and installation shall be paid for at the unit
price bid including remote readouts and wire.

£. Subscriber Meter Pits:

Subscriber meter pits will be paid for at the respective
unit price as a lump sum for each pit. Fach pit shall in-

clude the cover, concrete blocks, gravel in the bottom, inc¢luding
excavation and backfill.

g. Service Pipe and Fittings:

Service pipe and fittings will be paid for at the respec-
tive contract unit price per linear foot actually furnished
and installed, measured from the centerline of the main to
the centerline of the meter pit or house foundation, . including
that portion of the line installed within the limits of Highway

service crossings, and including saddle or tee connections
to the main line.

h. Subscriber Pressure Regulators:

Pressure regqulators will be paid for at the unit price
bid. Payment shall include the regulator, materials equip-
ment and labor necessary for the complete installation.
(Either basement or meter pit installation).
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4;5)
i, 3,/4" Meter Setters: (single and Tandem - Meter Pit

Installation)

3/4" meter setters will be paid for at the respective
contract price. Each setter shall include the furnishing
and installing of copper setter including inlet angle valve
inlet compressicn £itting, brace pipe, test valve on outlet .
outlet pipe to 12" outside of the meter pit and check valve
in the outlet pipe.

j. Basement Meter Assembly: E

Basement meter assemblies including installation will
be paid for at the respective contract price. Each assembliy
shall include the following items:

1. 3/4" Ball Valve

2. Meter (Bid as separate item)

3. 3/4" x 1" straight meter coupling
4. 1" Bronze lift check valve

Fach assembly shall include the cost of furnishing and
installing 1" schedule 80 PVC or 1" galvanized pipe through
‘the basement wall, with necessary connections to the serv-
jce line, necessary fittings and elbows to connect the meter
assembly so that it is installed parallel to a basement wall,
necessary brackets or supports for the meter assembly so that
no stresses are transferred to the i.coming line, and neces-
sary caulking and/ox patching of the voasement wall for a
neat first-class finished job.

k. Basement Meter Assembly to Facilitate Pressure Re¢ 1lator:

Basement meter assemblies to facilitate pressure “-egula-
tors including installation will be paid for at the spective
contract price. Each assembly shall include the fol. >wing
items:

1. 3/4" Ball Valve

2. 3/4" Nipple

3, Pressure kegulator (Bid as separate item)

4. 3/4" Straight meter coupling,

5. ideter (Bid as scparate item)

6. 3/4" x 1" straight meter ccupling

7. 1" Bronze lift check valve
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Each assembly shall include the cost of furnishing and
installing 1" schedule 80 PVC or 1" galvanized pipe through
the basement wall, with nccessary connecticns to the service
line, necessary fittings and elbows to connect the meter
assembly so that it is installed pavallel to a basement wall,
necessary brackets or zvpports for the metor assembly so
that no stress are transferred to the incoming line, and
necessary caulking ¢ad/or patching of the basement wall for
a neat first-class finished job.

1. Highway and Railroad Crossings:

Highway and railroad crossings will be paid for at tue
respective contract price as a lump sum. This item shall
include the casing pipe (where requirnd) and/or boring and
jacking. This payment only includes those auathorized crossings
made without disturbing the road bed. The carrvier pipe shall
be measured straight thrcocugh and will be paid for at the
unit bid price for pipeline.

m. Highway Service Crossinas:

Highway service crossings will be paid for at the respec-
tive contract unit price as a lump sum. ‘This item shali
include the casing pipe (if required) and/or boring and jacking.
This payment only includes those authorired crossings made
without disturbing the road bed. The carrier pipe shall
be measured straight through and will be paid for at the
unit bid price for service line.

n. Line Cleanouts (1%"):

1%" line cleanouts will be paid for at the unit price
bid. The cleanout shall include pipe from the main line
(including main line fitting) one 1%" valve and valve box.
galvanized pipe, gravel underdrain and all excavation, backfill
and incidentals including sign to complete the installation
as shown on the plans.

o. Manual Air Release Valves:

Manual air release valves will be paid for at the unit
bid price. The manual air release valve shell include the
main line saddle, corporation stop and pipe from the main
line. The price shail also include one 3/4" curb stop valve
and valve box, 3/4" hydrant, gravel underdrair. and all ex-
cavation, backfill and incidentals including sign to com-
plete the installation as shown on the plans.
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p. Automatic Air Release Valve:

Automatic air relaase valves will be paid for at the
contract bid prica. The automatic air relcease valves shall
include the main line saddle, corp. stop and pipe from the
main line. The price shall include one 13/4" ball valve,

1" air release valve, valve support, structure with cover
and all excavation, backfill and incidentals including sign
to complete the installation as shown on the plans. The
price shall also include necessary testing and adjusting.

g. Main Line Pressure Regulator: (Single and Tandem
Installation)

Pressure regulators will pe paid for at the unit bid
price. The regulators shall include main line fittincs and
pipe from the main line. The price shall include the following:

Single Installation - Twc 4%" pressure gauges, twwo 2"
ball valves, two 2" unions , and one 2" pressure reducing
valve.

Tandem Installations - Twvo 4%" pressure gauges, four
2" ball valves, four 2" unions and two 2"/pressure reducing
valves.

All installations shall include structures with covers
and all excavation, backfill and incidentals including signs
* to compiete the installation as shown on plars. The price
shall also include necessary testing and adjusting.

r. Fire Hydrants:

Fire hydrants will be paid for at the unit bid price.
The fire hydrant shall incluéde excavating and backfilling,
furnishing and installing the hydrant, complete with thrust
blocking, connections. testirg and adjusting.
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DIVISION 2

ELEVATED STORAGE RESERVOTIR



SECTION 1

standard Specifications

This project shall comply with the applicable portions of the
jatect issue of American water Works Association D100, "AWWA STAN-
DARD FOR STEEL TANKS - STANDPIPES, RESERVOIRS, AND ELEVATED TANKS -
FOR WATER STORAGE," and D102, "AWWA STANDARD FOR PAINTING AND RE-~
PAINTINC STEEL TANKS, STANDPIPES, REEERVOIRS, AND ELEVATED TANKS
FOR WATER STORAGE." These AWWA standards are hereby made a part
of these speciiications by reference and when referred to, the
regquirements contained therein as modified herein shall apply to
the project as if fully stated hereia. They will hereafter be
referred to as AWWA D100 and AWWA D102.

2-1,01. AWWA D100 Section 1 - General:

AWWA D100 Section 1 - General shall apply except undexr Sec.
1.3 and Sec. 1.4, the Contractor shall also furnish and install
foundations.

The information furnished by the purchaser as suggested in
Sec. B2 of Appendix B of AWWA D100 is as follows:

B2.1 Capacity: Capacity shall be 100,000 U.S. gallons.
B2.2 Height: See plans.
B2.3 Roof: Not applicable.

B2.4 Head Range: Head range shall not exceed 25 feet be-
tween overflow and low capacity level.

B2.5 Joints: Joints shall be welded.

B2.6 Riser: Riser shall be 10-inch diameter.

B2.7 Completion Time: See Construction Agreement.
B2.8 Site: See location plan.

B2.9 Snow Loading: Snow load shall be considered in design.

B2.10 Access Road: A pubiic road with gravel surface is
adjacent to the site.

B2.11 Nearest City: gjioux Falls, South Dakota. See
location plan.
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B2.12

B2.13

B2.14

B2.15

B2.16

B2.17

B2.18

B2.19

B2.20
82'21

B2.22

B2.23

B2.24

Transpor :ation: See location plan.

Electrid‘inggz Llectric power is furnished to the
area by Northern States Power with business offices
in Sioux Falls, South Dakota. See Electrical Section.

Compressed Air: Not available.

Soil Bearing Value: A soil investigation and founda-
tion analysis taken at the sites by Omaha Testing
Laboratories is included in these specifications. The
Contractor shall satisfy himself that this information
is representative and accurate befure he bases his de-
sign upon it,

Corrosion Allowance: Follow Contractor's normal
practice.

Safety Cages: Safety cage shall be required on column
ladder.

Pipe Connections: See plans.

Ovérflow: An 8-inch overflow to ground shall be pro-
vided. A 4-feet by 8-feet by 4-inch concrete splash
pPad shall be provided under the overflow. Maximum

pumping rate is not expected to exceed 600 gallons per
minute.

Silt Stop: A removable silt stop is not required,
Balcony: A balcony is raquired with suitable railing.

Cover: See plans. Piping shall have minimum ground
cover of 5% feet.

Cleaning Mill Scale: Mill scale shall be removed as
specified eithcr by the latest revision of Steel
Structures Painting Council Surface Specification No.

6 (Commercial Blast Cleaning) or Steel Structures Paint-
ing Council Surface Specification No. 8 (pickling).

Painting: Exterior surfacecs shall be painted with

WWA D102 Outside Paint System No. 1 (Alkyd). The three
coat system shall be used. Finish color shall be se-
lected by the purchaser. The name "LINCOLN COUNTY -
RURAL WATER" shall be painted in the block-style letters,
with final letter size, design, color, and locations to
be approved by the Engincer, on two sides of the tank.
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Interior surfaces shall he painted with AWWA D102 Inside
Paint System No. 3 (Zinc-Phenolic),

Disinfection of the tank shall be accomplished by the
Contractor in accordan-e with AWWA D102, Section 5 -
Disinfection of Tank, first, second or third method.

B2.25 Special Accessories: The tank riser shall be in-

sulated with 3-inches of U-200 urethane with an aluminum
outer covering,

A circulating pump with thermostatic control shall ba
furnished and installed in the valve vault with suction
off the base of the riser and dischurge back up inte
the tank through a 1-inch copper pipe placed inside

the riser ang terminating at the top of the riser. 7he

circulating bump shall be built with the impeller mounted

directly on the motor shaft with bronze fittings, stain-
less steeol shaft, and mechanical self—lubricating seal.
The pump shall be capable of pumping 30 gallons per
minute against a total dynamic head of 96 feet.

2-1,02. AWWA D100 Section 2 - Materials:

AWWA D100 Section 2 - Materials shall apply in its entirety.

2-1.03. AWWA D100 Section 3 - General Desiqgn:

AWWA D100 Section 3 - General Design shall apply in its
entirety.

2-1.04. AWWA D100 Section 5 - Design of Elevated Tanks:

AWWA D100 Section 5 - Design of Elevated Tanks shall apply
in its entirety.

2-1.05. AWWA D100 Section 7 - Accessories for Elevated Tanks:

AWWA D100 Section 7 - Accessories for Elevated Tanks shall
apply in its entirety.

2-1.06. AWWA D100 Section 8 -~ Welding:

AWWA D100 Section 8 - Welding shall apply in itg entirety,

2-1.07. AWWA D100 Section 9 - Shop Fabrication:

AWWA D100 Section 9 - Shop Fabrication shall apply as appli-
cable.

2-1.08. AWWA D100 Section 10 - Erection:

AWWA D100 Section 10 - Erection shall apply as applicable.
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2-1.09, AWWA D100 Section 12 - Testing:

AWWA D100 Section 12 -iTesting shall apply as applicable.

2-1.10. AWWA D100 Appendix B - Recommendations:

AWWA D100 Appendix B - Recommendations subsections B2, B4, BG,
B7, B8, B9 except Contractor shall furnish and install foundations,
B10, B1l1l, Bl2, B13, Bl4, Bl5, B16, B17 and Bl8 shall apply.
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SECTION 2

Piping and Appurtenances

2-2.01. Scope:

The work covered by this section' of the specifications shall
include furnishing of all labor, equipment, materials, supplies
and incidentals necessary to install all water lines and appur-
tenances as shown on the plans and as herein specified.

2-2.02. Piping:

The Contractor shall furnish and install all labor, tools,
equipment and material required to connec: the water towers to a
point 15' outside the control manhole, including all necessary
fittings, valves, fire hydrants and appurtenances as shown on
the plans. All piping and fittings shall conform to Section G-
4 of the specifications or as specified herein.

2-7.03. Valves and Misceilaneous Equipment:

'f This section of the specifications includes furnishing and
installing all lakor, plant, equipment, materials, tools, appli-

ances and appurtenances required for the following items of eguip-
ment:

(1) Control Manhole - As noted on the plans; structural
and dimensional details of the valve vaults shali be worked

out by the Contractcr and submitted to the Engineer for
approval.

(2) Gate Valve - In the location shown on the plans turnish
and install non-rising stem gate valves complete with hand
wheels. Gate valves shall be flanged ends and shall be ecual
to M & H double disc Figure 52 gate valves.

(3) Dresser Coupling - At the points designated, furnish

and install Dresser couplings on the piping. Units shall
be Style 38 for cast iron pipe.

(4) Sump_ Pump: Sump pump shall be Yeomans size D2, Model
B, or equal, % H.P., Drain-Dri sump pump, 110 volt, single
phase, 60 cycle, 1750 RPH.
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(5) Altitude Gauge: RAltitude Gauge shall he the Type 7 com-
bination pressure and altitude, dial size 44%", dial range
100 pounds and 230 feet, the numerals shall be 10 pounds

and 20 feet, the primary divisiens shall be 2 pounds and

2 feet. The altitude gauge shall be as manvfactured by the
Mareh Instrument Company, Skokie, Illinois¢ or equal.

2-2.04. Painting:

Painting of the control manhole piping will not be
required if cast iron pipe is used throughout. If steel piping
is furnished it shall be painted as well as other miscellaneous
uncoated metals in accordance with 2-1,01, B2,24 (e:terior surfaces).
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SECTION 3

Site Work

2-3.01. Scope:

This section of the specifications includes all excavation,
embankment, backfilling, and site improvements within the construc-
tion limits shown on the plans. Applicable portions of Section
G-2 of the specifications shall be strictly complied with.

a. Seeding:

This work consists of fertilizing and seeding the pre-
viously fine-graded area within the disturbed areas around
the structures. These areas are to be covered with a commer-—
cial type lawn seed. Upon complction (of spreading topsoil)
surface shall be hand raked.or other meuns used that will
provide a comparable job of fine grading. If the topsoil has
become packed after spreading, it shall be disked and harrcwed
until the surface has been thorcughly loosened to a depth of
3 to 4 inches after which it shall ke fertilized and raked as
specified above. S8Special care shall be taken to provide ade-
quate surface drainage, fill low spots, and remove lumps
which may exist. Apply a commercial type fertilizer, such as
10-20-5 at the rate of 8 pounds per 1,000 square feet. Ferti-
lizer shall be uniformly spread and worked into the upper 2-4
inches of soil by disking or other approved methods. Fertili-
zer shall be delivered to the site in bags or other convenient
containers, each fnlly labeled and bearing the name, trademark,
and warranty of the procducer.

All seed used shall be labeled in accordance with the U.S.
Department of Agriculture Rules and Regulations under the
Federal Seed Act in effect on the date of solicitation for
proposals, All seed shall be furnished in sealed standard
‘containers. Seed which has become wet, moldy, or otherwise
damaged in transit or in storage will not be acceptable.

Seed shall be equal tc the State of Iowa Secd Certification

Standards.
Pounds of Pure
Type of Grass Seed Live Seed, per 1,000 sq. ft.
Alta Fescue, Festuca elatior
Arundinacea, var. "Alta" 1.0
Red Top, Agrostis alba 0.5

Trifolium repens
(white clover) 0.2

Kentucky Bluegrass
(Poa practensis) 1.5
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The aggregate percentage of material other than grass
secd shall include all nonviable seed, shaff, hulls, live
se.ed of crop plants other than those specified above,
harmless inert matter, and weed seced and shall not exceed
one (1) percent of the total weight of the mixture.

The seed shall %e applied by approved sowing eguipment.
The seed shall be uniformly distributed over the designated
area by sowing half the seed in one direction; the balance
at right angles to the first. The seed shall then be cov-
ered to an average depth of % inch to % inch by means of a
brush harrow, chain harrow, cultipacker or other approved
device. Seeding shall not be done during windy weather.,

All seeding work shall be done between April 1, and May
15, or August 15 and October 1, except-as otherwise approved
in writing by the Engineer. When delays in operations
carry the work beyond the most favorable planting season
for the species designated, or when cenditions are such, by
reason of drought, high winds, excessive moisture or other
factors, that satisfactory results are not likely to bec
obtained, the Engineer will stop the work and it shall be
resumed only when, in his opinicn, conditions are favorable
again or when approved alternative cr corrective measures
and procedures have been adopted.

b. Fencing:

The tower site shall have a new fence on four sides
of the site as shown on the plans. The fencing shall be Key-
stone nonclimable fence, 2" x 4" spaced copper-bearing galvan-
nealed steel wire, 48" high, 12% gauge wire with wrapped
joints, with 1 strand of 12% gage barbed wire on the top.
Posts shall be full length’'pentachlorophenol treated, size 5"
diameta2r x 8' long. Post spacing shall be on 10 ft. centers.
interior posts shall be set plumb and thoroughly tamped. Fenc-
ing shall be tightly strung in a workmanlike manner. The tops
of the pusts shall be of uniforri height. Furnish and install
one 14 ft. wicde gate in the location directed by the Engineer.
The gate shall be equal to Farmaster Stock Guard tubular
steel gate, Model S5G-14. ‘'Tubing shall be 55,000 psi, 1-
5/8" 0.D. steel. Wire shall be 14 gauge. The gate shall
be complete with all requirecd fittings.

Gate posts and corner posts shall be 6" diameter x 8
ft. 1long, set in concrete, at least 18" in diameter, by
fuli bury depth of pos:cs. Braces shall be installed at all
corners in the fences.
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d. Padlocks:

Furnish and install for control manhole and the gate
one heavy duty Master padlock to be approved by the Engineer.
All padlocks shall be keyed alike. Sce G1-08. Furnish 4 keys
to the Owner. A heavy duty chain, 30" in length, shall be
furnished for the gate.
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SECTION 2-4

2-4.01, Scope:

The work covered by this section of the specifications shall
include furnishing of all labor, equipment, materials, supplies
and incidentals necessary to install entire electrical system
as shown on the plans and as herein specified.

2-4.02. Code Requirements:

All work shall be installed in accordance with the National
Electric Code (NEC) and all local and state codes. Where appli-
cable all material shall bear the Underwriter's Seal of Approval.

2-4.03. Workmanship:

The work specified herein shall be performed in a neat and
workmanlike manner by experienced men skilled in the trade.

2-4.04. Power Supply:

The power supply to the elevated storage tank shall be 120/240
volts, single phase, 60 cycle, 3-wire service. Furnish and install
one 30 foot class 6 meter pole and meter loop as shown on the
plans. Northern States Power Company will furnish the meter and
socket. Power supplier is Northern States Power Company, Sioux
Falls, South Dakota, Mr. R. L. Kehm, Division Engineer.

2-4.05. Conduit Work:

All wiring shall be encased in rigid metal conduit. Conduit
shall be galvanized. All fittings shall be weatherproof. Screw
type fittings with gaskets shall be used. The conduit shall be
rigidly supported,

2-4.06. Conductors:

Unless specified otherwise, all wire shall be copper with
type TV insulation.

2-4.07. Boxes and Conduit Fittings:

switch boxes, outlet boxas, junction boxes, and other conduit
fittings shall be galvanized. iach box shall be suitable in size
for the number of conductors entering it. Screw type fittings
with gaskets shall be used.
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2-4.08. Service Entrance Equipment: :

Furnish and install rigid conduit riser, weatherhead, conductors
with three-foot extra at weatherhead, and panel as follows:

Conductors to be 3-#10/aWC copper THW.

Riser conduit to be 3/4" galvanized rigid.
Use 1" conduit from meter pole to valve vauit.

Disconnect switch to be Séuare D, Cat. No. H221RB,
or equal, weatherproof, fusible, 30A., 2-pole, 240
volts, padlocked cover.

Panel to be Square D, Cat. No. M6RO, or equal,
weatherproof, 60A., 6 plug-fuse branches,
padlocked cover.

2-4.09. Grounding:

Bond neutral to ground in panel. Install a bere #6 copper
ground wire down pole to a 5/8" x B' copper ground rod installed
1 foot from base of pPole in undisturbed earth.

The conduit system shall be installed so as to be grounded
and electrically continuous. Bonding jumpers shall be installed
from grounding terminals on outlets to the outlet box.

2-4.10. Control Manhole:

All conduit in vault to be 4" galvanized rigid. Al) conduit
in vault may be exposed,

2-4.11. Wall Heater:

The wall heater shall be a 240 v., 1¢, surface mounted, 2
KW, fan~forced heater with integral thermostat. The wall heater
shall be mounted 24" above floor. Use Chromalox Cat. No. RSF-
420 or equal.

2~4,12. Water Sensing Thermostat:

Provide and install a thermostatic device to control circu-
lating pump motor. tiercoid Corporation Series DA~-35-2, Range
2, 10' capillary tubing, remote bulb 2, brass protective well
in riser; or equal.
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2-4.13. Security Light:

Furnish and install one 175 watt mercury security light,
Sylvania #3-FLB175-103-CL-30 or equal, 120 volt high reactance
normal power factor ballast, acrylic 12" open bottom diffuser,
Clear 175 watt mercury lamp, 20" arm, and 120 volt photo control.
Light to be mounted 25 feet high on one of the legs of the tower
as shown on the plans.

2.4.14,. ~Obstruction Light:

e

.

Ohstructior light shall be double fixture, constant burning,
red glove, 2-116 watt lamps, FaA Spec. L-810, Crouse-Hinds type
EOL, Cat. No. 44507A, or equal.

The photocell control for the obstruction light shall be
Crouse-Hinds Cat. No. 51711, Type PEC-4, 120 V., outdoor type.
Proper adapter for weatherproof mounting shall bhe furnished.
Photocell control shall be rmounted at least 15! high facing north.

2-4.15. Level Transmitter:

burhiéh and install 120 volt circuit to the location shown
on the-pians. Furnish and install the %" riser tap. The copper
line connecting the riser tap to the level transmitter shall be
pr2vided by others.

The level transmitter shall be furnished and installed by
others.

2-4.16. Control Cable Conduit:

Furnish and install L conduit for underground telephone
cable entrance as shown cn the plans. ‘urnish and install 2 feet
of %" conduit through control manhole wall at level transmitter
location for telephone cable,

2-4.16. Shop Drawings:

Provide shop drawings for approval on all equipment herein.

(biv. 11)
TS-12



SECTION 5

Measurement and Payment

2-5.01. Ceneral:

All work completed under this Section of the specifications,
unless otherwise noted, is on a lump sum basis. The Contractor
shall accept the compensation as herein provided in full payment
for furnishing all plant, labor, equipment, apnliances and ma-
terials, and in performing all operations in conuacinnn with the
various classes of work; also for all costs arisiig from the action
of the elements, or from any unforeseen difficulties which may
be encountered during the prosecution of the work and up to the
time of acceptance.

The water tower shall include tootings, piping and appurte-
nances including the complete control manhole, including miscel-
laneous valves, sump pump, altitude gauge, light, heater, circulat-
ing pump, etc., electrical work, including obstruction light, and
site work including fencing and seeding. Iy

;of
’
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DIVISION 3

GROUND STORAGE RESERVOIR
AND
PUMPING STATION



SECTION 3

Ground Storage Reservoir and Pumping Station

General Description of Work -

The work covered by this Division of the specifications in-
cludes furnishing of all plant, labor, equipment, materials, tools,
appliances, and appurtenpances required to furnish and install the
basic items of work listed below:

Construction cf ground storage reservoir and pump-
ing station incluwding excavation, embankment, backfill,
site work, reinforced concrete and miscellaneous con-
struction and all items necessary for complete construc-
tion of the reservoir and pumping station building includ-
ing all pipirg, fittings, mechanical equipment, pumps,
valves, flow measuring equipment, and other appurtenant
items as well as electrical and control equipment necessary
for completion of the reservoir and pumping station.

The work shall be confined within the construction limits of
the treatment plant site shown on the plans. This Contractor shall
comply with all of the requirements of Section G-1, G-2, G-3, G-4
and G-5, where applicable, and conform to all of the requirements
set forth in the Advertisement for Bids, Notice and Instructions
to Bidders, Bidder's Proposal, Bid Schedule, Construction Contract,
Compliance Statement, Performance and Payment Bond, and Speccial
and General Conditions hereof, as well as to the Technical Specifi-
cations for Division III which follow.

The piping responsibilities outside of the reservoir and
pumping station shall be as outlined in Section G1-09.
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SECTION 3-1 - EARTHWORK

3-1.01. GENERAL
1.1 SCOPE

a. This Section includes all labor, materials, equipment and re-
lated services necessary to do all ecarthwork indicated on the
drawings or specified herein.

1.2 SUBMITTALS

a. compaction Tests: gubmit test reports of soil density
analysis to Engineer for approval.

3-1.02. EXECUTION
2.1 PROTECTION

a.  Protect existing drive, and other features on or adjacent
to the site from damage from the work of this gection where

such items are to remain.
2.2 LAYOUT OF STRUCTURE

ta. Accuracy shall be Contractor's responsibility. Building shall
be staked out and Engineer's approval cbtained before commencing
excavation.

2.3 EXCAVATION

a. Excavate to lines, grades and dimensions indicated on the
drawings.

b. Excavate as necessary to remove all organic topsoil occurring
within the lines of the new puilding. Remove other soils as indi-
cated on the drawings.

c. Notify the Engineer if questionable soil conditions are en-
countered. Do not proceed with the work without approval.

d. Final excavation shall be done by hand. 1f excavations are
unnecessarily carried below the required elevations, the excavation
shall be filled to the proper elevation with mass concrete at the
contractor's expense.
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e. Slope excavations as necessary for the safc and proper exe-
cution of the work.

f. Excavated material which is suitable for fill or backfill
shall be stockpiled on the site. Remove unsuitable materiai from
the site.

g. Maintain excavations in a clean condition and keep free of
water at all times. Protect from frost and freezing. Do not
excavate to full depth during freezing weather unless footings

or slabs can be poured immediately after completion of excavation
work.

2.4 BACKFILL
a. Material for Backfill

Suitable inaterial from the site may be used for backfilling.
1f sufficient suitable material is not available on the site,
the Contractor shall provide additicnal suitable material,
from off-site sources, at his expense.

b. Backfilling:

Smooth and level the entire surface of the existing soil
and thoroughly compact by mechanical tamping or vibrating
until there is no loss of elevation. Place fill in 6" deep
1ifts, and compact each lift by approved methods to not
less than 88% — 92% Modified Proctor Density.

Promptly backfill excavations as work permits. Do not back-
£i11 foundation walls retaining earth until walls and piers

have attained full design strength or bvefore walls have been
dampprecofed, if required, and dampproofing has cured 38 hours
afte- application. Adequately shore walls which retain earth.

Place backfill in 6" deep lifts'and compact by approved methods

to not less than 88% - 92% Modified Proctor Density.

Fill under the building and backfill shall be tested for
compaction by a soils testing laboratory, and test reports
shall be submitted to the Owner and Engineer for approval.
A Modified Proctor Density analysis in accordance with ASTHM
D1557~-66T shall be made for each type of material. Field
density tests shall be made in conformance with ASTM
D1556-64 for each 1' depth of fill, or portion thereof, at
locations determined by Engineer. Costs of density tests
shall be paid by Contractor.
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2.6

d.

ROUGH GRADING AND FILLING
Rough Grading:

cut and fill to transform site to indicated elevations and
contours. Establish rough grades at proper elevations to
receive indicated thicknesscs of topsoil, bhase £il1l material,
slabs, bituminous surfacing and other finished materials.

Slope grades away from the building. Remove debris from the
site. Rough grading shall be finished by blading to reasonably
smooth contours. Remove material which is unsuitable for fill
purposes from the site.

Fill Material:

Fill material for rough grading shall be clean and frea from
debris, boulders, topsoil and excessive silt and clay. Ssuit-
able approved material from the site may be used for fill.
if gufficient suitable material is not available on the site,
the Contractor shall provide additional suitable approved

material from off-site sources.

place f£ill in 6" deep 1ifts, and compact each 1ift by approved
methods to not less than 85% Modified Proctor Density. Fill
shall be tested for compaction as specified above.

Excess Material:

Remove material which is unsuitable for £ill and excess ma-~
terial from the site to a location designated by the Owner

but not to exceed two miles from the construction site.

BASE FILL FOR CONCRETE SLABS ON GRADE

provide a sand-gravel pase fill compacted to 2 depth of not

jess than 4" under interior concrete slabs on grade.

b.
to

cl
fre

d.
of
or
be

Exterior slab, on grade shall have sand-gravel base cnmpacted
depth not less than 2".

Fill material shall be reasonably well graded, clean, and
e of organic materials and clay.

pefore placing the base fill, smooth and level the surface
the existing soil and thoroughly compact by mechanical tamping
vibrating until there is no loss of elevation. Base £ill shail
approved by the Engineer before slabs may be placed.
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2.7 FINISH GRADING

a. Finish grade arca around buildinag, within construction limits,.
Entire area to be rough graded to within 4" of finished grade.

b. Topsoil shall be free of heavy clay, coarse sand, stones,

roots or other foreign material, suitable for the growth of grass

and plants. Provide additional topsoil from off the site as required
to bring the site to finish elevations.

c. Topsoil shk=211 be leveled, hand raked to provide a uniform
surface to drain freely.

2-8. MISCELLANLOUS SITE WORK

This section of the specifications includes seeding, fencing
etc., within the construction limits shown on the plans.

a. Seeding - This work consists of fertilizing and seeding the
previously fine-graded area within the disturbad areas around’

the structures within the construction limits. These areas are

to be covered with a commercial type lawn seed. Upon completion

of spreading topsoil to the depth specified the surface shall

be hand raked or other means used that will provide a comparable
job of fine grading prior to seeding. If the topsoil has become
packed after spreading, it shall be disked and harrowed until

the surface has been thoroughly loosened to a depth of 3 to 4
inches after which it shall be fertilized and raked as specified
above. Special care shall be taken to provide adequate surface
drainage, fill low spots, and remove lumps which may exist. Apply
a commerical type fertilizer, such as 10-20-5 at the rate of 8
poundes per 1,000 square feet. Fertilizer shall be uniformly spread
and worked into the upper 2-4 iaches of scil by disking or other
approved methods. Fertilizer shall be deiivered to the site in
bags or c¢ther convenient containers, each fully lakeled and bearing
the name, trademark, and warranty of the producer.

All seed used shall be labcled in accordance with the U.S.
Department of Agriculture Rules and Regulations under the Federal
Seed Act in effect on the date of solicitation for proposals.

All seed shall be furnished in sealed standard containers. Seced
which has become wet, moldy, or otherwise damaged in transit or
in storage will not be acceptable. Seed shall be equal :0 the
State of Iowa Seed Certification Standards.
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Pounds of Pure

Type of Grass Seed Live Seed, Per 1,000 sg. ft.
Alta Fescue, Festuca elatior
Arundinacea, var. "Alta" 1.0
Red Top, Agrostis alba 0.5

prifolium repens
(white clover) 0.2

Kentucky Bluegrass
(Poa praetensis) 1.5

The aggregate percentage of material other than grass seed
shall not exceed one (1) percent of the total weight of the mixture.

The seed shall be uniformly distributed over the designated
area by sowing half the seed in one direction; the balance at
right angles to the first. The seed shall then be covered to
an average depth oif % inch to ), inch. Seeding shall not be done
during windy weather.

All seeding work shall be done between April 1, and May 15,
or August 15 and October 1, except as otherwise approved in writing
by the Engineer.

b. Fencing - A fence shall be constructed around the periphery
of the site as shown on the plans. Existing fence aloug the sides
of the site within the construction limits shall be removed. The
new fence shall be tied to the remaining existing fence. The
fencing shall be Keystone nonclimable fence, 2" x 4" spaced copper~
bearing galvannealed steel wire, 48" high, 12% gauge wire with
wrapped joints, with 1 strand of 12% gage barbed wire on the top.
Posts shall be full length pentachlorophenol trecated, size 5"
diameter x 8' long. Post spacing shall be on 10 ft. centers.
Interior posts shall be set plumb and thoroughly tamped. Fencing
shall be tightly strung in a workmanlike manner. The tops of

the posts shall be of uniform height. Furnish and install one

14 ft. wide gate in the location directed by the Engineer. The
gate shall be equal to Farmaster Stock Guard tubular steel gate,
Model SG-14. Tubing shall be 55,000 psi, 1-5/8" O.D. steel. Wire

shall be 14 gauge. The gate shall be complete with all required
fittings.

Gate posts and corner posts shall be 67 diameter x 8 ft.
long, set in concrete, at least 18" in diameter, by full bury
depth of posts. Braces shall be installed at all corners in the
fences.
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c. Padlocks - Furnish and install for the one heavy duty

Master padlock to be approved by the Engincer. All padlocks
shall be keyed alike. Furnish 4 keys to the Owner. A heavy
duty chain, 30" in length, shall be furnished for the gate,
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SECTION 3-2 - CONCRETE FORMWORK

3-2.01. GENERAL

1.1 SCOPE
a. This Section includes all labor, materials, equipment and
related services necessary to furnish, install and remove all
concrete formwork indicated on the drawings or specified herein.
b. The following work is specified under other Sections:
Reinforcing - CONCRETE REINFORCEMENT.
Heavyweight aggregate concrete — CAST-IN PLACE CONCRATE.
1.2 SPECIFICATION REFERENCE

a. Work shall conform to American Concrete Institue ACI 301-
66, "Specifications for Structural Concrete for Buildings" and
ACI 347-63, "Recommended Practice for Concrete Formwork," unless
otherwise specified herein.

3-2.02. PRODUCTS
2.1 MATERIALS

a. Form Ties, Anchors and Accessories shall be of standard manu-
ture, suitable for the intended purpose.

b. Form 0il shall be nonstaining.
c. Type of Forms:

Rough Form Finish. Concealed concrete shall have a rough or
form board finish as defined by ACI 301-66, or better.

Forms shall be constructed of wood, plywood, tempered hard-
board or metal.

Form Board Finish: Expcsed concrete where noted shall have
a rough lap finish as defined by ACI 301-66 or better.
Forms shall be constructed of wood as detailed.

Plywood Finish. Exposed smooth concrete shall have a
plywood finish as defined by ACI 301-66.

Forms shall be constructed of not less than 5/8" thick ply-
wood or wood forms lined with not less than 3/16" thick
temperced hardboard for emooth finish. Forms shall be con-
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structed of 1 x 12 rouqgh sawn, where noted for form board
finish. Sheets shall bz as large as practicable and shall
be free from torn grain, worn edges or other defects which
would impair the texture of the concrete surfaces. Boards
for form board finish shall be of the length required, with
1o horizontal joints permitted from finish grade to the top
of the walls.

Steel forms may be used with the approval of the Engineer.
3-02.3 EXECUTION
3.1 CONSTRUCTION OF TEMPORARY FORMWORK

a. The design and construction of forms and supports shall con-
form to the requirements of ACI 301-66 and ACI 347-63 as a minimum
standard.

b. Provide forms for all concrete work including footings. Con-
struct forms so that completed concrete will conform to shapes,
lines, grades and dimensions indicated and required. Forms shall
be true, plumb and level with reasonably tight joints. Adequately
support and brace forms.

c. Box-out and provide openings as required. Leave openings
for cleaning of forms and proper placement of concrete.

d. Build in anchors, inserts, bolts and other devices indicated
or required for the various portions of all the work.

e. 0il temporary forms with non-staining form oil before rein-
forcing steel is placed.

3.2 REMOVAL OF FORNMS

a. Do not remove forms o1 supports until concrete has acquired
sufficient strength to safely support its own weight and the super-
imposed loads.

b. Remove formwork for columns, walls, beam sides and other
parts not supporting the weight of the concrete as scon as the
concrete has hardened sufficiently to resist damage from removal
operations.

c. Formwork for slabs, beam soffits and other parts supporting
the weight of the concrete shall remain in place until the concrete
has reached its specified 28 day strength. 1If shores and other
vertical supports are arranged so that the form facing material

may be removed without disturbing the shores and supports, the

form facing material may be removed after 14 days of proper curing,
but shores and supports shall remain until the concrete has reached
its specified 28 day strength.
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3.3 CHAMFER CORNERS

a. All exposed exterior poured ccncrete corners shall be 3/4"
wood chamfered.
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SECTION 3-3 - CONCRETE REINFORCEMENT

3-3.01. GENERAL
1.1 SCOPE

a. This Section includes all labor, materials, equipment and
related services necessary to furnish and install all concrete
reinforcement indicated on the drawings or specified herein.

1.2 SPECIFICATION REFERENCE

a. Work shall conform to ACI 315-65, "Manual of Standard Practice
for Detailing Reinforced Concrete Structures", and ACI 318-63,
"Building Code Requirements for Reinforced Concrete", unless otherwise
specified herein.

1.3 SUBMITTALS

a. Shop Drawings. Submit shop drawings for approval. Shop
drawings shall include location, mark, spacing and bending details
for all bars and the type and location of all accessories.

3-3.02. PRODUCTS
2.1 MATERIALS
a. Reinforcing Bars shall be new billet steel, A615, grade 40.

b. Reinforcing Mesh shall be welded steel wire fabric conform-
ing to ASTM Al185-54. Mesh not otherwise indicated on the draw-

ings shall be fakricated from 10 gauge wire spaced 6" o.c. each

way (6 x 6 10/10).

c. Accessories shall conform to ACI 315-65. Where finished
concrete surfaces are exposed to view or weather, accessories

in contact with these surfaces shall be galvanized or an approved
plastic,

3.1 FABRICATION AND DELIVERY

a. Reinforcing steel shall be shop fabricated to size, shape

and dimensions indicated on the approved shop drawings. Bars
shall be free from mill scale, excessive rust or other deleterious
coatings. Bars shall be bent cold, and no method of fabrication
shall be used which would be injurious to the material.
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b. After fabrication, bars shall be sorted, bundled and tagged
with metal tags bearing the bar mark.

C. At the job site, reinforcing steel shall be stored clear
of the ground and protected from damage and rusting.

3.2 PLACING

a. All reinforcing, including temperature steel, shall be sup-
ported and tied. Wire mesh in structural slabs shall be lapped
so that full, uncut squares of mesh of both sheets lap each other
at least 1% times or 12", whichever is greater. Wire mesh in
labs on grade shall be lapped so that full, uncut squares of mesh
of both sheets lap each other at least % times or 6", whichever
is greater.

b. Reinforcing steel shall be placed strictly in accordance
with the approved shop drawings.

C. Reinforcing steel shall be properly positioned and supported,
wired together and securely fastened in place to ensure against
displacement during the placing of concrete. Reinforcing steel
for slabs on grade shall be supported on concrete brick or re-
inforcing bar supports.

d. Reinforcing shall be protected by the thicknesses of con-
crete indicated on the Drawings. Where not otherwise indicated,
the minimum thicknesses shall be as follows:

Concrete against ground without use of forms - 3" for bars,
2" for mesh.

Concrete against ground, but placed in forms or concrete
exposed to weather - 2" for bars larger than £5 and 14"
for #5 bars or smaller,

Columns and beams not exposed to ground or weather - 1%".
Slabs and walls not exposed to weather - 3/4".

e. Place temperature reinforcing for slabs on grade at the center
of the slab.

£. The Contractor shall promptly notify the Engineer when all
reinforcing steel for each pour has been placed, and concrete
shall not be poured without Engineer's approval.
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SECTION 3-4 - CAST-IN-PLACE CONCRETE

3-4.01. GENERAL
1.1 SCOPE
a. This Section includes all labor, materials, equipment and
related services necessary to furnish and install all cast-in-
place concrete indicated on the drawings or specified herein.
b. The following work is specified under other Sections:
Gravel base under slabs - EARTHWORK.
Form work - CONCRETE FOR!M WORK.
Reinforcing -~ CONCRETE REINFORCEMENT.
c. The work in this Section includes, but is not limited to:
Heavy aggregate concrete.
Built-in work of other trades.
Expansion joint fillers.
Sealing concrete floors.
1,2 FIELD REFERENCE MANUAL
a. Work shall conform to the American Concrete Institue ACI
301-66, "Specifications for Structural Concrete for Building",
unless otherwise specified herein. A copy cf ACI 301-66 shall

be kept in the project field office at all times.

1.3 SUBMITTALS

a. Laboratory Design Mix: Submit laboratory prepared design
mix based on samples of aggregate to be used for concrete for
the project. All laboratory and freight costs shall be paid by
the Contractor.

b. Concrete Compressive Tests: Submit copies of 7 day and 28
day concrete tests. All laboratory and freight costs shall be
paid by the Contractor.
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3-4,02. PRODUCTS
2.1 MATERIALS

a. Concrete materials shall conform to ASTH standard Specifi-
cations as follows:

Cement - Portland Cement: ASTM C150-68, Type II,
(Clear Well).

Cement - Portland Cement: ASTM cl150-68, Type I,
(A1l Other Concrete) .

Aggregates: ASTM C33-64, maximum size of coarse aggre-
gate shall be as follows:

Footings 14"
All other reinforced concrete 3/4"

Water: Clean, potable and free of deleterious amounts of
acid, alkalies or organic materials.

b. Admixtures - Air-Entraining Agent: Grace parex AEA or Protex
Industries PROTEX.

c. Membrane Curing compound: Shall be Horncure 30D, or Sonne-
born Buildings Products, inc., Hydrocide curing Compound, Resin
Base.

a. vapor Barrier: Shall be 4 mil thick white polyethylene sheeting.
e. Expansion Joint Filler: preformed, resilient, non-extruding,
asphalt impregnated cane fiber joint filler conforming to Fed.

Spec. HH-F-34lc, Type 1, Class B, Flexcel.

£. Flcor Hardener: sonna2born Building products, Inc., Sono-
thane.

3-4.03. EXECUTION
3.1 WORKMANSHIP
a. strength of Concrete:

Reservoir roof slab, walls, and columns, 4,000 psi.
Reservoir floor slab, 3,000 psi.

All other concrete, 3,000 psi.
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Provide air-entraining agent in concrete for all exterior
concrete and interior slabs on grade; air content shall be
5¢ + 1. Air-entrained concrete may be used at other
locations, at Contractor's option.

Concrete Mix Design:

This Contractor shall have the testing laboratory prepare
a design mix for the project, the mix shall be submitted
to the Engineer for appioval.

Compression Tests:

Standard compression test cylinders shall be made in the
field and tested by an independent testing laboratory in
accordance with ASTM C31-66, C39-64 and Cl72-54. Test
reports shall be submitted to the Engineer.

One set of cylinders shall be made for each day's pour

in excess of one cubic yard, one set of cylinders shall be
made for each fifty cubic yards or fraction thereof. One
set shall consist of three cylinders. Two cylinders shall
be delivered to the laboratory, cured and tazsted at 7 and
28 days respectively, the third cylinder shall be protected
and cured in the same manner as the in-place ccncrete.

Concrete Flacement:

Preparation: All concrete shall be Ready-Mix concrete,
mixed and delivered in accordance with the requirements set
forth in ASTM C94-65.

Placing Concrete: Contractors shall notify Engineer before
placement of any concrete. Place no concrete until all rein-
forcing steel, pipes, conduits, sleeves, hangers and other
work required has been installed and inspected. Placing of
concrete shall conform to ACI 301-66 and ACI 614-59, "Recom-
mended Practice for Measuring, Mixing and Placing Concrete".
Place concrete as continuously as possible until pour is
complete so that no concrete is placed against concrete that
has attained its initial set, except at authorized joints.

Place con~rete as nearly as possible to its final pesition.
Provent segyregaticrii by use of chutes or tremies as necessary.

Maximum free drop shall be four feet. Compact during placing

with internal vibretors, work around reinforcement and into
form corners.
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construction joints for concrete foundation walls and other
concrete walls, not indicated on the drawings, shall be so
made and located as to least impair the strengthk - £ the
structure. All construction:joints shall be keyed and have
reinforcing steel extend through the joints except where
otherwise required. Reinforcing fabric shall not be carried
through floor construction joints.

Concrete floors on grade shall be 4" minimum thickness and
shall be reinforced with 6 x 6 10/10 welded wire fabric,
unless noted or speciiied otherwise. This reinforcing shall

be located at the mid depth or slightly above and shall extend

within two to four inches of construction joints and edges
of slab.

Concrete floors shall receive a steel trowel finish. The
finished surface shall not vary more than %" when measured
with a 10 ft. template.

Exterior concrete slbs shall receive a broom finish.

Joints: .

Form joints in concrete work according to details and where
indicated on the drawings. Placc concrete in one monolithic
pour between joints.

Expansion Joints. Provide cxpansion joints where in-
terior slabs on grade abut restraining walls and elsewhere
as indicated on the drawings. Form expansion joints with
L" thick, asphalt impregnated type expansion joint filler
extending the full depth of the slab.

Construction Joints: Wherever construction joints are made
in reservoir roof slab and walls, continuous waterstops
similar and equal to polyvinylchloride bura-joint, Type 4,
as made by Electrovert, Inc., N.Y. 16, N.Y., shall be used.
Installation shall be in strict accordance with the manu-
facturer's instructions. Reservoir floor slab shall be
poured in one continuous pour without construction joints.
The maximum length of continuous concrete pour between
joints shall be 70 feet. Joints, other than control or
expansion joints, shall be located and constructed so

as to least impair the strength of the structure.

Locations and details shall be approved by the

Engineer. Roughen and thoroughly clean the surface

of the concrete; remove all laitance; and set the surface
before placing new concrete against the joint. In addi-
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tion, slush vertical joints with a reat cement grout imme-
diately before placing of new concrete. At least 2 hours
shall eclapse after depositing concrete in columns or walls
before depositing in adjoining beams or slabs.

By
Extreme Weather Precautions. When pouring concrete in cold
weather, follow "Recommended Practice for Cold Weather
Concreting", ACI 306-66. When pouring concrete in dry, hot
weather, follow "Recommended Practice for Hot Weather Con-
creting", ACI 605-59.

Curing. Curing compound shall be applied in accordance
with the recommendations of the ranutracturer.

Floor Hardener. All exposed finished concrete floors shall
receive a 3-coat application in strict accordance with manu-
facturer's instructions, including preparatien of the con-
crete floor prior to application.

Vapor Barrier. 1Install vepor barrier over gravel base,
under floor slabs on grade, lapping all edges 6".

PATCHING

Patch honeycomb in the foilowing manner immediately after
removal of forms:

(1) Chip out to a minimum depth of 1" or until scund
concrete is exposed.

(2) Saturate hole with water.

(3) Fill with patching mortar mix of approximately 1
part white cement, two parts gray cement, 9 parts
sand; vary white and gray cement as necessary to
match surrounding concrete.

(4) Mix patching mortar approximately one hour hefore
applications.

Fill holes left by form ties:

(1) Tanks containing liquid: Fill holes to within 1" of
surface with mortar made with non-shrink grout mixed
according to manufacturer's recommendations. Fill
remainder with patching mortar specified hereinbefore.
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3.3

FINISHING

All exposed exterior surface - small voids to be filled
with 1:2 mortar, with white cement added so finished
Cu.0r blends with adjacent surfaces. Mortar shall be
firmly pressed into holes and floated smooth. Fins and
projections and patched areas shall be made smooth by
rubbing with a carborundum stone.

All other Surfaces: Remove ties and patch tie holes
and any honeycomb as specified in 3.2.a, above.
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SECTION 3-5 - OPEN WEB JOISTS

3-5.01. GENERAL
1.1 SCOPE

a, This Section includes all labor, material, equipment and
related services necessary to furnish and install all open web
joists indicated on the drawings or specified herein.

1.2 SPECIFICATION REFERENCE

a. work shall conform to the current edition of the Steel Joist
Institute (SJI) or the American Institute of Steel Construction
(AISC) appropriate "Standard Specifications and Load Tables for
Open Web Steel Joists."

@
1.3 SUBMITTALS

a. Shop Drawings. Submit shop drawings for approval. Show
layout and note sizes, dimensions, bridging, anchors and other
accessories.

3-5,02. PRODUZTS
2.1 MATERIALS

a. Open web steel joist shall be manufactured by a member of
the SJI or AISC. Other manufacturers must obtain prior approval.

b. Joists shall be welded, cpen web type, H-Series, manufactured
in conformance with tne SJI "Standard Specifications for Steel
Joists, H-Series." Joist numbers apearing on the drawings refer
to Standard SJ1 designations.

c. Provide two lines of bridging in accordance with SJI speci-
fications. All bridging to be rigid cross bridging.

d. Joists parallel to walls shall be laterally anchored there-
to at both the top and bottom chords at each bridging line. Furnish
clips, angles and other anchorage devices.

2.2 SHOP FINISH

a. Joists shall be given onc ccat of red oxide zinc chromate
primer meeting Federal Spec. TT-P-63c Steel Structural Painting
Council Spec. 15-68T, Type 1.
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b. The fabricator shall furnish sufficient (one-half gallon
minimum) paint of each type of the erector for field touch up
of connections and abrasions.

3-5.03. EXECUTION
3.1 ERECTION
a. Joist and accessories shall be transported, stored, and erected

in a manner which will avoid damage or deformation. Damaged joists
shall be replaced.

b. Set joists accurately to lines and dimensions indicated on
the approved shop drawings. Install bridging immediately as joists
are set. Bridging shall be carefully aligned and neatly installed.

c. Joists shall have a minimum bearing of 4"

Joists shall be securely grouted in bearing pockets formed
in concrete walls according to SJI Specifications.,

d. Construction loads shall be kept off joists until they are
permanently anchered and bridged.

2, Immediately after erection, welds, scratches or other abraded
spots on joists shall be properly cleaned and touched up with
the same paint used for the prime coat.
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SECTION 3-6 - METAL DECKING

3-6.01. GENERAIL
1.1 SCOPE
a. This Section includes all labor, material, equipment and
related services necessary to furnish all metal roof deck and
formwork indicated on the drawings or specified herein.
b. The following work i3 specified under other Sections:

Steel bar joists ~ OPEN WEB JOISTS.

Roof opening framirg - MISCELLANEOUS METAL.

Roof skylights - ROOF ACCESSORIES.
c. Included shail be such items as rib adapter sheets, closures,
drain collars, ridge and valley plates, and welding plates where
deck changes direction.
1.2 SUBMITTALS
a, Submit shop drawings for approval. Show layout, show sizes,
rib adapter sheets, closures, drain collars and 211 other accas-

sories,

3-6.02, METAL ROOF DECK

2.1 MATERIALS

a. Design of deck shall conform to the "Specifications for the
Design of Light Gauge ~0old Formed Steel Structural Members" as
published by the American Iron and Steel Institute.

b. Deck shall be 1%" x 20 gauge, Type A.

c. Deck and accessories shall receive one coat of baked on rust
inhibitive alkyd resin enamel.

2,2 ERECTION
a. Deck shall be cut for three span condition where possible.
b. End joints shall overlap 2 inches and shall occur only at

supports. End joints in adjacent sheets shall be staggered to
occur at alternate supports.
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c. Fasten deck by welding %" x 3/4" long at maximum facing of
12 inches on center at intermediate support and 6 inches on center
at. end lap suports.

d. Side joints shall be welded or button punched at a maximum
spacing of 3'-6" between supports, ribs of each shall interlock
with adjacent unit.

e. All welds must be secure at the time roofing is applied.

£. Line of support shall be transferred to top side of deck
with chalk line prior to welding. Burned holes through deck shall
be cause for rejection.

g. Retouch all abrasions, welds, etc., top and bottom surface,
after erection with paint matchning the shop coat.
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SECTION 3-7 - MISCELLANEQOUS METAL

3-7.01. GENERAL
1.1 ScopE

a. This Section includes all labor, material, equipment and
related services nccessary to furnish and install all miscellaneous
metal indicated on the drawings or specified herein.

b. The following work is specified und w other Sections:
Ornamental metal - ORNAMENTAL METAL.
1.2 SUBMITTALS

a. Submit shop drawings for approval for each item included
in the work of this Section.

3-7.02, PRODUCTS
2.1 MATERIALS

a. Metal shall be new, of the best commercial quality for the
purpose intended and free from defects impairing strength, dur-
ability or appearance.

b. Structural steel shall conform to ASTH A36-69.
3-7.03. EXECUTION
3.1 FABRICATION

a. Structural members shall be designed according to AISC standards
so as to adequately support the loads. Fabricate according to
approved shop drawings.

b. Remove rust, scale, flux deposit, oil and other foreign ma-
terial from ferrous metal work and apply one shop coat of rust-
inhibitive primer containing at least 50% rust inhibitive pigments.
Paint shall be carefully applied to provide a smooth and even
surface. Items indicated to be galvanized after fabrication shall
be hot dip galvanized with a tight coating weighing not less than
1.0 ounces per square foot of surface.

3.2 ERECTION

a. Work shall be erected square, plumb, straight, true to line
and level, accurately fitted, with tight joints and intersections.
The completed installation shall be secure and rigid with suffi-
cient strength to support the loads.
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3-7,04. MISCELLANEOUS ITEMS

4.1 MISCELLANEOUS BOLTS AND ANCHORS

a. Furnish miscellancous bolis and anchors indicated on the
Drawings and not specified under other Sections of this Specifi-
cation. Fabricate according to details. Furnish nuts and washers
for all bolts.

4.2 ROOF OPENING FRAMING

a. Furnish and install all miscellaneous structural steel fram-
ing not specifically indicated on the Structural Drawinge for
roof openings 12" x 12" or larger in size. Unless otherw.se detailed,

framing shall consist of two 3 » 3 X % header angles welded to
beams and joists and four upset 3 x 3 % ; angles welded together
and to header angles and framing the opening. Drill frame angles
for 3/8" diameter bolts spaced not over 16" on center to secure
blocking.

4.3 MANHOLE FRAMES

a. Furnish manhole frames and lids as indicated on drawings
and manufactured by Neenah Foundry Company, Neenah, Wisconsin.,

4.4 WALL RUNGS

a. Furnish aluminum rungs as detailed by Alcoa Aluminum Company.
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SECTION 3-8 - ORHNAMENTAIL METAL

3-8.01. GENERAL

1.1 SCOPE

a. This Section includes all labor, material, equipment and

related services necessary to furnish and install all ornamental

metal indicated on the drawings or specified herein.

b. The following work is specified under other Ser~tions:
Miscellaneous metal - MISCELLANEOUS METAL.

1.2 SUBMITTALS

a. Submit shop drawings, show layout and note sizes, dimensions,
accessories for each item included in the work of this Section.

3-8.02. PRODUCTS

2.1 MATERIALS

a. Aluminum in extruded members shall conform to ASTM B221-

66, Alloy 6063, temper T5 or T6. Aluminum in castings shall conform

to ASTM B26-65, Alloy 43.

b. Accessories and connections for aluminum shall be aluminum
or non-magnetic stainless steel.

3-8.03. EXECUTION

3.1 FABRICATION

a. Work shall be detailed, fabricated and finished in accordance
with the recommendations contained in the NAAMM Architectural

Metals Handbook.

b. Joints shall be detailed so as to maintain the strength and
rigidity of adjoining members.

Cc. Work shall be shop assembled ready for erection, insofax
as possille.

(Div. III)
T5-25



3~-8.04. EXECUTION

4.1 ERECTION

a. Work shall be erected square, plumb, straight, true to line
and level, accurately fitted, with tight joints and intersections
by mechanics experienced in the arection of architectural metal.

3-8.05. MISCELLANEOUS ITEMS

5.1 ALUMINUM LETTERS

a. Furnish letters reading LINCOLN COUNTY RURAL WATER SYSTEM
where inticated on the Drawings. Letters shall be Microgramma
No. 339 8" height, with a face width of 1", letter depth 7/8"
as manufactured by Colite Industries, Inc. Finish shall be #1
black baked on enamel. Use mounting method PM Type K and mount
letter 1%" from wall.
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SECTION 3-9 - ROUGH CARPENTRY

3-9.C1. GENERAL
1.1 SCOPE

a. This Section includes all labor, material, equipment and
related services necessary to furnish and install all rough car-

pentry indicated o.n the drawings or specified herein.

b. The following work is specified under other ESections:
Concrete formwork - CONCRETE FORMWORK.

3-9.02. PRODICTS

2,1 MATERIALS

a. Lumbe :

Lumber shall conform to the requirements of U.S. Simplified
vractice Recommendation R16-53.

Lumber shall be new, sound and thoroughly seasoned. Moisture
content shail not exceed 19% at time of installation. Lumber

shall be dressed, S45 unless otherwise specified. Sizes
indicated on the drawings are nominal.

Grades and species of lumber shall be as follows:

studs, Plates, Bucks, Blocking, Nailers and Miscel-
laneous Framing Lumber: standard grade Douglas Fir,
Western Hemlock or Western Larch.

Boards: No. 2 Common Ponderosa Pine, Sugar Pine,
white Fir or Lodgepole Pine.

b. Preservative Treatment:

Lumbar used for cants, nailers, or other purposes in
contact with composition roofing and lumber used for
blocking in conjunction with openings in exterior walls
shall be preservative treated. Preservative shall be
WOODLIFE applied by either the vacuum Or pressure method
in a closed retort.
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3-9.03., EXECUTION
3.1 INSTALLATION
a. storage and Protection:

Lumber shall be delivered, piled, handled and stored in a
manner that will prevent damage.

b. Reugh Hardware:

Furnish and install rough herdware including nails, screws,
bolts, cinch anchors, toggle bolts, framing anchors and
similar items. Rough hardware shall be of the proper size,
type and strength for the use intended and for the material
to be fastened. Use non-corrosive, son-staining rough
hardware for exterior anplication.

Furnish anchor bolts indicated on the prawings cor otherwise
required to attach wood plates and bucks to concrete. Bolts
shall he %" diameter, threaded one end with 1%" right angle
bend opposite end. Bolts shall extend not 1less than 6" into
concrete.

c. Workmanship:

wWork shall he accurately constructed sauare, true, to re-
quired levels and lines, and adequately tastened and anchored
to produce a sturdy, rigid system.

d. Roof Curbs and Cants:

Furnish and install wood cants, curbs and blocking in and
about the roof as indicated on the drawings. Construct ac-
coraing to details. Fasten blocking and cants at parapet
walls to deck only, do not fasten to walls.

Wood cants, curbs, blocking and other work in conjunction
with the built-up bituminous roofing and sheet metal work
shall meet the approval of the roofing and sheet metal con-
tractors.

e. Blocking, Nailers and Grounds:

Furnish and install wood blocking, bucks, nailers, and
similar items indicated on the drawings or otherwise neces-
sary for the attachment of work of all trades. Inst.all
securely and accurately to receive the intended work.
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SECTION 3-10 - BUILDING INSULATION

3-10.01. GENERAL
1.1 SCOPE

a. This Section includes all labor, material, equipment and

related services necessary to furnish and install all building
insulation indicated on the drawings or specified herein.

b. The following work is specified under other Sections:
Rigid roof insulation - ROOFING AND ROOF TINSULATION.
. The R Values for the insulation materials shall be as deter-
mined by "The Standard for Mineral Wool Building Insulation,"”
1960 Edition, of the NMWIA. R Values listed are minimum requirements.
d. Identification: All insulation materiils shall be proper
\Y

identified on the package with the manufacturers' name and R
and shall indicate the fiber waterial.

iy
alue,

3-10.02, PRODUCTS
2.1 MATERIALS

a. wall insulation shall be zonolite Dyform Tufhide, 2" thick,
as manufactured by W. R. Grace & Cocmpany.

b. Perimeter insulation shall be Styro Foam SB or Score Board,
2" thick, as manufactured by The Dow Chemical Company.

3-10.03. EXECUTION
3.1 APPLICATION OF INSULATION
a. Workmansuip:
All workmanship shall meet requirements of CSI 70107-68.
b. Preparation of Walls:

All walls shall be clean and free of all loose material,
form releasec agents, etc.

c. Application:

Install perimeter insulation dry against toundation wall
while backfill is being placed on walls with Dow Mastic #7.
Install insulation on sand fill bed under slab butting to
perimeter insulation and at sides.
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Install wall insulation with latex modified mortar, latex-
modified K260 adhesive. Adhesive shall be applied to

Dyfoam boards in accordance with manufacturer's instructions

for installation. Boards shall be applied horizontally with ver-
tical joints staggered. All joints shall be tight. Cut neatly
where required for electrical outlekt, switches, piping,; etc.
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SECTION 3-11 - ROOFING AND ROOF TNSULATION

3-11.01. GENERAL

a. This Section includes all labor, material, equipment and
related services hecessary to furnish and install all built-up
bituminous roofing and reoof insulation indicated on the Drawings
or specified herein.

b. The following work is specified under other Sections:

Wood blocking, edge strips, curbs and cants - ROUGH
CARPENTRY.

Sheet metal work - SHEET METAL WORK.,
Roof skylights ~ ROOF ACCESSORIES,
1.2 SUBMITTALS
a. Guarantee:

The Roofing Contractor shall be approved by the Engineer.
Upon completion of the Project, the Roofing Contractor shall
guarantee materials and workmanship for a period of (2)
years., The guarantee shall he submitted on an acceptable
form approved by the South Dakoia Roofing Contractors.
Notify the Enginecer of non-acceptable metal fiashing or
materials prior to roofing installation.

b, Samples:

Samples may be required bhefore application of the flood coat
if there is any question regarding the adhesion of plies or
amount of bitumen. The Contractor shall cut one sample for
inspection and weighing if requested for all work completed
in any one day. If separation of Plies is evident, the work
shall be removed. 1If the weight of the sample is deficient,
an additional ply shall be applied. Weights per square shall
be within 15% of the following pro-rated to the size of

sawple:
Base felt 45 1bs,
Finishing felts (2) 30 1bs.
Bitumen 85 1bs.,
TOTAL 160 1bs,
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3-11.62. PRODUCTS
2.1 MATERIALS

a. Insulation shall be fiberglass rcof insulation, 1%" thick,
over metal decks. Thermal conductance (k) shall be .18 or less.

b. Base Felt shall be Johns-Manville No. 45 asbestos base felt.
c. Finishing Felt shall be Johns-Manville asbestos finishing
felt.

d. Bitumen shall be Johns-Manville JM~190 asphalt or JM Top-
gard, Type B, or C.

e. Nails shall be Capped E/S Hails or Tube-Lok Nails.

£. Base Flashing - Johns-Manville Specification FE-1.

qg. Roof Edging - Johns-Manville Specification FE-30.

3-11.03. EXECUTION

3.1 ZAPPLICATION CF INSULATION

a. Preparation of Decks, Metal and Concrete:
Roof decks shall be dry, clean and properly graded to outlets.
Where not otherwise provided, a wood strip of the same thick-
ness as the insulation shall be secured to the roof decks ad-
joining all eaves to act as a stop for the insulation. If
the metal deck surface is such that a satisfactory bond can-
not be obtained between the deck and the adhesive, coat the
deck with Concrete Primer and allow to dry. The concrete roof
deck over the reservoir shall be coated with concrete primer
and allowed to dry.

b. Application of Insvlation:

In accordance with manufacturer's instructions.

Insulation shall be applied in two layers, with all joints
staggered.

No insulation shall be required over reservoir roof deck.
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The insulation shall not be left exposed to the weathar,
No more insulation shall bhe applied than can be com-
{'letely covered with the finished built-up roofing on
the same day.

3.2 APPLICATION OF ROCF ING
a. Application of Roofing:
In accordance with Johns-Manville Specification No. 101,

b. Over the insulation apply one layer of base felt, lappirg
each course two inches over che preceding course. Mop the full
width under each felt with JM-190 using approximately 35 pounds
per square,

c. Starting at the roof drains, apply one 18" wide, then over

that one full 36" wide finishing felt. Following felts are to

be applied full width overlapping the preceding felt by 19" in

such a manner that at least two plies of felt cover the base felt

at any point. Each felt shall be firmly and uniformly set without
voids into hot JM Topgard Type B or C applied just before the

felt at a rate of approximately 25 pounds per square spread uniformly
over the entire surface.

d. Flood the surface with JM Topgard Type B or C at a rate of
approximately 20 pounds per square and while still hot.

e. 1%" x 12" tapered edge strips and 4" x 45 degrees cants shall
be furnished under this Section.

£. Provide proper turn back of base felt at roof edges to pre-
vent seepage at qgravel stops.
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SECTION 3-12 - SHEET METAL WORK

3-12.01. GENERADL
1.1 SCOPE
a. This Scction includes all labor, material, equipment and
related services necessary to firnish and install all sheet metal
work indicated on the drawings or specified herein.
b. The following work is specified under other Sections:

Wood blocking, curbs, edge strips - ROUGH CARPENTRY.

Roofing and base f£lashing - ROOFING AND ROOF INSULATION

Roof skylights - ROOF ACCESSORIES.

Sealant - CAULKING AND SEALANTS

1.2 REQUIRENENTS

a. Obtzin complete data at the building in all cases before
proceeding with the fabricating, assembling or erection of work.

b. The varicus secctions shall be uniform and accurately fitted
so as to line up straight and truc and rigidly securcedé in place.

1.3 SUBMITTALS

a. Shop Drawings. Submit shop dravwings on manufactured items
for approval. Show layout and note sizes, dimensions, anchors

and other accessories, plus detail drawing of each member and
connection.

3-12.02. PRODUCTS

2.1 MATERIALS

a. Galvanized Iron (zinc coated stecl sheets) shall comply with
ASTM A-93. 2Zinc coating not less than 1.25 ounces. Minimum gauge
exposed installation, 2€ gauge (U.S. Standard Gauge), concealed

flashing, 28 gauge. Nails and fittings shall be galvanized.

Cc. Solder shall be 50% lead - 50% tin solder, conforming tc
ASTM B-32.

d. Bituminous Plastic Cement, Federal Specs. S5-C~-153, Type

l'
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e, Nails and screws suited for the purpose shall be the same
material, or shall be compatible with the sheet meotal.,

f. Cleats for sheet metal work shall be provided where required,
spaced not over 2' o.c. Cleats shall be 2" wide x 3" long of

same material and weight as metal being installed, and fastened
with two nails.

g. Continuous locking strip of same weight and material as the
metal being installed shall be fastened with nails 4" o.c.

3-12.03. EXECUTION

3.1 EXAMINATION OF SURFACES

a. Examine suppcrting materials and surfaces to rececive sheet
metal before commenci.q work. Commencing work shall be construed
as acceptance of the surfaces by this Contractor as satisfactory
to receive the sheet me:zal.

3.2 FABRICATION )

a. Fabricate shect metal work to size, shape, profile and ac-

cording to details indicated on the drawings. Plain surfaces

shall be free frem waves or buckles. Exposed edges shall be beaded

or returned for strength and appearance. Provide ribs, cleats

and reinforcement necessary to make the sections rigid and substantial.
Allow for expansion and contraction. Finished width of lock seams

and soldered lap seams shall be not less than 1", and finished

width of unsoldered lap seams shall be not less than 3".

b. Generally, shop joints shall be single locked and soldered
or lapped, riveted and soldered. Field joints shall be 1%" loose
locked flat seam to provide %" movement each way. Fill seam with
sealant.,

c. Corners shall be shop formed pieces. Internal corners shall
be lapped, riveted and soldered. External corners shall ke lapped,
riveted and soldered wherc exposed to view and locked and soldered
where appearance is not a factor. Field joints shall be located
not less than 12" ror more than 5 feet from corners.

3.3 INSTALLATION

W The surfaces to receive sheet metal shall be sound and thoroughly
clean and dry at the time sheet metal work is installed.
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b. Coordinate work with roofing and other contractors, and pro-
perly schedule sheet metal work. Install motal base flashings,
gravel stops, rool jacks and other work required to be built into
the composition roofing and flashing promptly so that roofinyg
operations may be carried on continuously to completion without
delay.

c. Dissimilar metals shall not be placed in contact, surfaces
shall be given a coat of plastic cement oY separated with a non-
absorptive tape or gasket.

d. After installation clean to recmove £lux, grease, dirt and
other foreign matter.

3.4 ROOF CURBS FOR OPENINGS

a, Fabricate counterflashing for roof curbs at openings in roof
deck from 26 gauge galvanized iron. Counterflashing shall lap
composition base flashing not less than 3", Hem bottom cdges

to form a drip. Corners may he formed in the field.

3.% MISCELLANEOUS SHEET METAL WORK
a. Fabricate miscellaneous items of sheet metal work indicated

on the drawings and not specified under other Sections. Fabri-
cate as indicated on the drawvings.
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SECTION 3-13 - ROOF ACCESSORTES

3-13.01. GENERAL

1.1 SCOPE
a. This Section includes all labor, material, equipment and
related services aecessary to furnish and install all roof acces-
sories indicated on *he drawings or specified herain.
b. The following work is specified under othar Sections:

Wood blocking, curbs and cants - ROUGH CARPENTRY.

Built-up bituminous roofing ~ BUILT-UP ROOFING.

Sheet metal flashing - SHEET METAL WORK.
1.2 SUBMITTALS

a. Shop Drawings. Submit shop drawings for approval for each
item included in the work of this Scction.

3-13.02. PRODUCTS
2.1 ROOF SKYLIGHTS

a. Furnish and install two roof skylights where inciated on
drawings. Skylights shall be Standard Dome Mode DDS1-3636 as manu-
factured by Wasco Products, Inc., and shall be factory assembled
consisting of an Acrylic plastic double dome and extruded alumi-
num retaining frame and an extruded aluminum curb framo ¥ith inte-
gral coudensation and weepage qutter. Acylic plastic shall bhe
sealed W-10, white transluent.

3-13.03. JXECUTION
3.1 INSTALLATION

a. Install skylights securely according to details ready to
receive roofing and flashing. Skylight shall be thoroughly water
and weather tight. Finished installation shall meet the appreval
of the roofing contractor.
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SECTION 3-14 - CAULK1NG AND SEALANTS

3-14.01., GENERAL

1.1 SCOPE

a. This Section includes all labor, material, equipment and
related services to do all caulking and sealing work specified
herein or indicated on the drawings and not specifically mentioned
in other Sections of this specification.

b. The following work is specified under other Sections.

Expansion joint fillers for interijior concrete work -
CAST-IN-PLACE CONCRETE.

Sealing certain flashing - SHEET METAL WORK.
3-14.02. PRODUCTS
2.1 MATERIALS

a. Polysulfide Base Scalant: Sonoloastic Sealant, product of
Sonneborn Building Products, Inc., Non-Sag Type.

b. 0il Base Compound: Kaukit, Product of Sonneboxn BEuilding
Products, Inc.

c. Primer for Polysulfide Base Secalant shall be as recommended
by the sealant manutacturer.

d. Back-up material for scalant shall be Non-Staining, Closed
Cell, Expanded Polyethylene Foam, Dow Chemical "Ethafoam". Furnish
with square edge in thickness required.

e. Primer for caulking compound shall be as recommended by the
caulking compound manufacturer.

£. Oakum shall be hand-picked, dry spun, rot-proof treated.
Rope yard shall be free from tar, 0il or other foreign substance.
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3-14.0%. EXECUTLON
3.1 WORKMANSHIP

a. Clean, prime and prepare joints strictly according to the
manufacturer's recommendations.

b. Polysulfide Base Scalant at following locations:

Exterior hollecw metal frames.
Exterior wall grilles and mechanical openings.
Metal thresholds.

C. 0il Base Compound at following locations:

Interior hollow metal frames and interior of exterior
holiow metal frames shall he caulked with tooled, neat,
near 90 degree bead (prior to painting).

d. Joints to receive sealant shall be packed with polyethylene,
compressed 30%, as required to produce depth of joint recommended
by the sealant manufacturer for each joint width to be caulked.

e. Prime concrete surfaces to be caulked with sealant strictly
according to the manufacturer's recommendations.

f. Prime concrete surfaces to be caulked with caulking compound,
and clean metal surfaces with mineral spirits or other approved
solvent.

q. Joint to receive caulking compound wider than their depth
shall be raked out. Joints deeper than 3/4" shall be packed with
oakum or polyethylena foam to bhring the back of the joint to within
3/4" of the surface.

h. Surfaces to be caulked shall bhe thoroughly clean and dry.
Air temperature shall be at least 40 degrees F. when caulking
is applied.

i. Apply sealant and caulking compound strictly according to
manufacturer's instructions. Material shall be gun applied using
a nozzle of sufficient size to fill the joint completely.

3. Remove excess material and smears as the work progresses,
and leave adjacent surfaces clean and free of caulking.
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SECTION 3-15 - HOLLOW METAL DOORS_AND FPRAMES

3-15.01. GENERAL
1.1 SCOPE

a. This Section includes all labor, material, equipment and
related services necessary to furnish and install all hollow metal
doors and hollow metal frames indicated oun the drawings or specified
herein.

| WS The following work 1is specified under other Sections:
Caulking - CAULKING AHND SEALANTS
Finish hardware - FINISH HARDWARE
Glass sad glazing - GLASS AND GLAZING

1.2 SUBMITTALS

a. gubmit shop drawings for approval. Shop drawings shall in-
clude details of field splices and anchorage.

3-15.02. PRODUCTS
2.1 il0LLOW METAL FRAMES (bcors and chlorine Room Wwindow)

a. Frame shall be constructed of cold rolled, pickled and an-
nealed steel. Use 14 gauge where required for UL label. Use
not less than 16 gauge for all other frames.

b. Construct frame to size, shape, profile and according to
details indicated on the drawings. Frame shall be one piece,
welded, unit type construction.

c. Breaks shall he accurately tormed, truc and sharp. Corners
shall be square and in alignment. Corners including stops shall
be fully mitered, ground to hairline accuracy, and continuously
arc welded on the back side to produce riyid, hairline joints.
Joints shall be invisible. Grind welds smooth.

d. Mortise, reinfbrce and drill and tap for hardware. Cover
mortises with pressed cteel mortar boxes tightly fitted and firmly
attached to back of frame.

e. provide stiffeners and reinforcing necessary to insure a
rigid and secure installation.

f. Provide 12 gauge floor clips for all frame. provide jamb
anchors spaced not over 30" on center for all frames.
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g. Frame shall be thoroughly cleaned and given one coat of rust
inhibitive primer containing at lcast 5C% rust inhibitive pigments.

2.2 HOLLOW METAL DOORS

a. Hollow metal door shall be constructed of cold rolled, pickled
and annealed steel. Face sheets shall be not less than 18 gauge.

b. Fabricate hollow metal door to size, shape and according
to details indicated on the Drawings. Door shall be 1-3/4" thick,
flush type hollow metal door constructed of two formed steel sheets
welded to continuous vertical stiffeners formed from not less
than 20 gauge steel and spaced not over 6" on center. Faces shall
be withcut seams. Install insulation between stiffeners.

v
Cc. Continuously reinforce vertical edges of door with steel
not le:ss than the gauge of the face sheets. Vertical edges shall
have joints continuously welded and ground smooth or otherwise
finished to a hairline joint. Reinforce top and bottom of door
with continuous steel channels not less than 18 gauge. Close
top of exterior door with additional piece or install channel

with web up to form a weathertight closure. Reinforce edges and
corners.

d. . Crind exposed welds smooth. Fill irregularities with metallic
putty and sand smooth. :Finished work shall ke free from warps

and ‘buckles. Faces shall be flat. No point 2n the face shall
deviate from a flat plain more than 1/16".

e. Mortise, reinforce and drill and tap for hardware.

€. ° Door shall be filled and completely éanded, thoroughly cleaned,
bonderized and given two coats of rust iphibitive primer containing
at least 50% rust inhibitive pigments.

g. virap and carton or crate door to adequately protect auring
shipment. :

2.3 PREPARATION FOR HAROWARE

a. Mortise, veinforce and drill and tap for mortised hardware

and reinforce for surface applied hardware. Putt reinforcing

shall be 3/16" x 1%" x 1" »teel. Lecck front and strike reinforcing
shall be 3/16" x 1%" x 3" sucel. Reintorcing for closcrs and

other reinforcing shall be not laess than 12 gauge steel.

b, Furnish at least two rubber door mutes per frame, GJ64 or

other approved type standard with manufacturer. Drill frames
for door imutes.
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3-15.03. EXECUTION
3.1 EREZTION

a. Hollow metal shall be stored clear of the ground and pro-
tected from water and the elements.

b. Erect frame before enclosing wall construction. Frame shall
be erected plumb, square and true to line. Securely attach floor
clips. Brace as necessary to prevent displacement or distortion
until surrounding construction is completed.

c. Frame shall be securely anchored according to approved shop
drawings.
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SECTION 3-16 ~ FINISH HARDWARL

3-16.01. . 'ERAL
1.1 SCOPE

a. This Section includes all labor, material, equipment and

related services necessary to furnish and install all finish hardware

indicated on the drawings or specified herein.
b. The following work is specified under other Sections:

Rough hardware - ROUGH CARPENTRY.

Metal doors and frames - HOLLOW METAL DOORS AND FRAMES
1.2 REQUIREMENTS

) .

a, The schedules contained herein have been listed tc indicate
the scope of the work; however, the hardware contractor shall
provide all work reasonably required to provide the building with
complete, necessary and proper hardware fcr the best operation
with matching quality, design and finish.

1.3 SUBMITTALS

a. Hardware Schedules. Submit hardware schedules and keying
instructions to the Engineer for approval. The hardware schedules
shall clearly indicate the manufacturer of each item proposed,
including those items listed in these Specifications.

b. Templates. Furnish hardware templates to other subcontractors
where special mortisina, tapping, reinforcing or similar prepara-
tory work during fabrication is required to receive hardware.
3-16.02. PRODUCTS

2.1 MATERIALS

a. Finish: As shown in schedule.

b. Keying: Keyed as directed by Engineer and Owner.

T Design: The numbers in this hardware schedule are taken
from the following catalogs:
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Butts, hinges stanley Hardware

Locksets Schlage Lock Co.
Door Closers LCN Closers, Inc.
Misc. Items Cipco Corporation
poor Stops and Holders Glynn—~Johnson

2.2 HARDWARE SCHEDULE

Heading No. 1 & 2 - Door No. 1 & 2

‘1% pr. Butts RBBK-179% PC 4%" x 4% NRP
1 lock DSIPD-26D
1 holder SPHA40
1 set 3/16" x 3/8" weatherstripping
1 threshold 5295
1 door bhottom SM-1-A
1 rain drip R200A
1 thresholder #536 RIXSON
(Div. I11)
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SECTION 3-17 - GLASS AND GLAZING

3-17.01. GENERAL
1.1 SCOPE

a. This Section includes all labor, material, equipment and
related services necessary to furnish and install all glass and
glazing indicated on the drawings cr specified herein.

b. The following work is specified under other Sections:
Metal doors - HOLLOW METAIL DOORS AND FRAMES
Window - HOLLOW METAL DOOR; AND FRAMES

1.2 SPECIEICATION REFERENCE

a. Unless specifically detailed or specified otherwise, glazing
work shall be performed in accordance with the minimum standards
of the Flat Glass Jobbers Association (FGJA) Glazing Manual.

1.3 REQUIREMENTS

i
a. Sizes of glass indicated on drawings are given only as a guide
for estimating purposes, and actual size shall be determined by

measuremeni of the actual openings.
3-17.02. PRODUCTS

2.1 MATERIALS
o ;,

a. - Flat glass shall conform to Fed. Spec. DD-G-45la and shall be

manufactured by Pittshurgh Plate Glass, Libbey-Owens Ford or

American -ST Gobain. Glass shall be factory labeled on each pane,

and labels shall be left on glass until final cleaning. Glass

shall be as follows:

Polished Plate Glass: %" thick, glazing quality.

b. Glazing Materials: Sealants, glazing compounds tapes and
back-up materials shall be the products of vne manufacturer inso-
far as possible. All materials used together shall be compatible
with each other. Materials to be used together with a sealant
shall be approved for such use by the sealant manufacturer. Ma-
terials shall be delivered to the job in their original sealed
containers.
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3-17.03. EXECUTION
3.1 WORKMANSHIP

a. Before commencing work, inspect sash and other frames to be
glazed to dcotermine that frames, sash and stops are set true and
straight with proper clearances. Do not proceed until conditions
which wonld result in a less than first class glazing installation
are satisfactorily corrected.

b. Do not apply glazing materials at temperatures below 40 degrees
F. or to damp or frosted surizces. Mix and apply glazing strictly
accordinyg -*c the manufacturer's instructions. Do not thin or
adulterate glazing materials. Mix compounds thoroughly.

c. Sash rabbets and stops shall be clean and dry at the time of
glazing. Before glazing metal sash, remove oil, lacquer cr other
material to which the compound will not readily adhere or which
will tend to delaminate from the metal.

d. Accurately cut glass to fit actual openings while maintaining
proper clearances. '
‘ . al
e.  Set glass using setting blocks and spacers to insure proper
edge clearance and uniform beads of compound. Clearances shall
conform to the FGJA Glazing Manual and the glazing material manu-
facturer's recommendations. Center glass in glazing rabbets. Cut
and set sheet glass.so that wave Or distortion runs horizontally.
Rabbets in wcod shail be primed or oiled before glazing. Prime
other materials as roquired by the glazing material manufacturer.

: i\

f. Remove and replace glazing beads carefully to avoid marking
or defacing the frames, sash, stops or fasteniags. In general,
glass shall be set in a full bed of glazing tape, or sealant.
Compound shall be neatly trimmed and facea on both sides of glass
after stops are replaced with finished face of compound parallel
to, and flush with surface of stops. Clean excess compound from
glaze immediately after setting.

g. Mask joints as necessary. Apply sealant under pressure.

Tool and finish s=alant as necessary to produce a neat, water-
tight joint. Use solvent or cleaning agent recommended by scalant
manufacturer to clean scalant from adjacent surfaces as work
progresses.

3,2 INTERIOR METAL FRAMES WITH APPLIED STOPS

. Glaze interior hollow metal donrs and frames and extruded
tubular aluminum frames with applied stops (frames without vinyl
or neoprene glazing inserts) using glazing tape both sides.
Firmly glaze in place with cracks scaled, frce of rattles.
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SIICT10N 3-18 - PAINTING

3-18.01. GENERAL

1.1 SCGPE

a. The work required'under this Section consists of all painting
and finishing work and related items necessary to comglete the
work indicated on draw.ngs, described in the specifications, and
listed in the Painting Schedule included herein.

b. ist of Items Included:
'‘Without: restrictihg the volume or generality of the above
"Extent", the wor< tc 'be performed under this Section shall
include, but is no>t limited to the following:

NOTE: The terms "paint" or "painting" as used ir. this
Section ir a general sense!hav: reference to sealers,
orimers, stains, o0il, alkyd, latex and enamel tyge
maints, -and the application of these materials.
Painting of all exposed woodwork, interior ard
exterior, millwork, and doors.
b ‘ 5 |
The field painting of all exposed surfaces ofl all
millwork, ferrous:matal work, including galvanized, of
the building 'exterior and interior, in wheatever loca-
tion found, which is not finish painted unde:r other
sections of the specifications, specifically Structural
Steel, Miscellaneous Metal, Ornamental Metal, Metal
Door and Frame, and Finish Hardware.

1.2 MANUFACTURER

a. 1 Except as otherwise specified, proprietary names used in
this Section refer to praducts manufactured by Pratt & Lambert
Co.  The Base Bid shall bhe based on providing all materials or
products which are hereinafter specified by name and/or manufacturer.

1.3 NOTIPICATION
a.' The Contractor shall no:ify the Engineer at least 48 hours

prior to the beginning of any painting, and at least 24 hours
prior to the application of the succeeding coats.
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1.4 INSPECTION OF SURFACES

a. pefore starting any work, surfaces to receive paint finishes
shall be examined carefully for defects which cannot be corrected
by the procedures specified herein under "PREPARATION OF SURFACES"
and which might prevent satisfactory painting results. Work shall
not. proceed until such damages are coryected.

b. The commencing of work shall be construed as acceptance of
the surfaces, and thereafter contractor shall be fully rvesponsible
for satisfactory work as required herein.

1.5 JOB, WEATHER AND TEMPERATURE CONDITIONS

a. Maintain temperature in building at constant 65 degrees F.
or above. Once painting has commenced, prcvide constant temperature
of 65 degrecs F. or above, and prevent wide variation in temperature
which might result in condensation on freshly painted surfaces.

b. Before painting is started, it shall be broom cleaned and
excessive dust shall pe removed.

1.6 COLORS

a. Colors of all finishéé will be set forth in the color schedule
‘to be furnished by the Engineer.

b. Samples: Submit to the Engineer for approval not less than
two weeks before any painting will start. Obtain approval in
writing before delivering materials.

c. Approval: Material furnished shall match in color and sheen
the approved sample.

3-18.02. PRODUCTS
2.1 MATERIALS

a. All paints, varnishes, enamel, stains, paste fillers and

similar materials must be delivered in the original containers

with the seals unbroken and labels intact, and with the manufacturer's
instructions printed thereon.

b. All painting materials, such as linseed oil, shellac and
turpentine, shall be pure and of highest quality, and shall be
approved by the Enginecr.

c. Paint shall arrive on the job ready-mixed, cxcept for tinting
of undercoats and possible thinning.
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a. All thinning and tinting imaterials shall be as recommended
by the manufacturer for the particular material thinned or tinted.

2.2 APPLICATION EQUIPMENT

a. Application equipment shall be adequate and commensurate
for the viork and worxmanship required herein.

b. This work shall include all required ladders, scaffolding,
drop cloths, maskings, scrapers, tools, sandpaper, duscers and
cleaning solvents, as required to perform the work and achieve
the results herein specified.

3-18.03. EXECUTICN
3.1 WORKMANSHIP, GENERAL

a. Application may be by brush, roller or airless spray, upon
approval from Engineer. When airless spray is used the surface
shall be rolled following the spray application.

b. Equipment shall be kept clean and in proper condition to
provide a job commensurate with the intent of this specification.

C. Do not use same tools for application of paint on smooth
surfaces that were originally used to paint concrete block.

d. All materials shall be mixed, thinned, modified and applied
only as specified by the manufacturer's directions.

~, All priming coats and undercoats shall be tinted to the ap-
proximate shade of the final coat.

£. The Contractor not only shall protect his work at all tines,
but shall also protect all adjacent work and materials by suitable
covering or other method during progress of his work. Upon com-
pletion of the work, he shall remove all paint and varnish spots
from the floors, glass and other surfaces.

g All materials shall be evenly spread and smoothly flowed
on to avoid runs, sags, holidays, brush marks, air bubbles and
excessive roller stipple.

h. All coais shall be thoroughly dry before applying succeeding
coats.

i. WHERE SPRAY PAINTING IS SPECIFIED - the Cuntractor shall
finish 100 square feet by spraying as a sample of finish, upon

the request of the Engincer. This shall be finished with materials
specified or approved.
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3.2 PREPARATION OF SURFACES
a. General:

gurfaces shall be clean, dry and adequately protected from
dampness.

surface shall be free of any foreign material which will
adversely affect adhesion or appecarance of applied coating.

b. Ferrous Metal surfaces:

Remove dirt and grease with mineral spirits and wipe dry
with clean cloths.

Remove rust, mill scale and defective paint down to sound
surfaces or bare metal.

Touch up all bhare metal and damaged shop coats with speci-
fied rust inhibitive primer.

For ferrous surfaces with shop coats touched up, as above
required, the first coat, as listed in the following
schedule, may be omitted.

d. Galvanized Metal surfaces:

Remove dirt and arease with mineral spirits and wipe dry
with clean cloths.

3.3 WORKMANSHIP FOR EXTERIOR PAINTING
a. Exterior painting shall not be done when the surface tempera-
ture is below 50 degrecs F., while the surface is damp, or during

cold, rainy oxr frosty weather. Avoid pvainting surfaces while they
are exposed to hot sun.

b. Door shall have top, bottom and side eglges
finished the same as the exterior face of the door.

3.4 WORKMANSHIP FOR INTERIOR PAINTING

a. Enamel or finish applied to metal shall be sanded with fine
sandpaper and then cleaned between coats to produce an even smooth
surface.

3.5 SCHEDULE OF PAINTING

pPaint thickness shown after each product is the dry mil thickness
per coat, coverage «hown is approximate sg. ft. per U.¢. gallcn.
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EXTERIOR
a. Ferrous Metals:
(1) surface shall be cleaned and any scratches or breaks
in prime coat shall be painted with Zinc Chromate
Primer.
(2) 2 coats P & L Sildura, brushed on, 700 sq. ft., 1 mil.
b. Hollow Metal Door and Yrame:

(1) Sand with 4/0 production paper to remove rust and runs.

(2) 1 coat P & L Noxide #96 One Day Primer Red, 75¢ sq. ft.,
1l mil.

(3) sand with 5/0 production paper,

(4) 2 coats P & I, Sildura Enamel, 700 sg. ft., 1 mil.
c. Galvanized Metals:

(1) Treét per paragraph 3.2f,.

(2) 2 coats P & L Vapex House Paint, 500 sgq. ft., 1.5 mil.
INTERIOR:
a. Metals and Structural Members: (Exposed Joists, Deck, ete.)

(1) X coat P & L Interior Trim Primer, 700 sq. ft.,
1.25 mil.

(2) 1 coat P & L Vitralite Fnamel Undercoating, 600 sq.
fFt., 1 mil.

(3) 1 coat P & L Vitralite Enamel, Eggshell, 450 sqg. ft.,
1.5 mil.

NOTE: 1If shop prime coated, omit primer. - (Spot
prime scratches, welds, etc.). If galvanized
steel, pretreat surface per paragrapoh 3.2d.

b. Insulation and Wood Base and Exposed Concrete Walls:
(1) 1 coat P & L Vapex 45 Primer, 700 sq. ft. 1.25 mil

(2) 2 coats P & L Vapex House Paint, 550 sq. ft. 1.5 mil
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3-18.04. EIPING AND EQUIPMENT PAINTING

1.1 GENERAL

The object of these specifications is to provide the material
and workmanship necessary to produce & first class job. Painting
shall be done at such times as the Ccontractor and Engineer may
agree upon in order that dust-free and neat work be obtained.

All painting shall be done strictly in accordance with the manufac-
turer's instructions.

1.2. QUALITY OF PARINT

., The paints and the paint products of INERTOL, hewark 5, N.J.

and Ssan Francisco 7, Ccalifornia, mentioned in the following speci-
cations are set up as standards of quality, except as otherwise
provided herein. The usual "or cqual' clause shall 1pply. ~ Products
of other manufacturers comparable in quality anc type ci those
specified will be accepteble if said paints are offerad by the
Contractor with satisfactory data on past performance in vater

works, composition, dairections for use, and other informat:on
required and if approved by the Engineer. Colors where now: specified
shall be as selected by the Engineer.

1.3 PREPARATION OF SURFACE

A1l surfaces to be painted shall be preparéd in a wcrkmanlike

manner with the objective of obtaining a smooth, clean and dry
surface, free from cracks, ridges, nail holes, etc.

a. - Metal - Rust, dust and scale, as well as all other loose
or ficreigrn substances shall be removed.

1.4 APPLICATION OF PAINT

The péinter shall apply eaci coating at the rate specified
ror brush application.

1.5 THINNERS

vhere thianing is necessary, only the products of the manu-
facturer furnishing the paint, and for the particular purposeé.
shall be allowed, and all such thinning shall be done strictly
in accordance with the manufacturer's instructicns.

pipe Lines - The following color schedule shall be followec:
for all exposed pipe lines and fittings.
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pipe Carryind Liquid Color Coding

Line from ity to Reservoir Light Green
Lines from Reservoir to pistribution Light Blue
Chlorine Solution Lines Yellow

Pipe lines and other equipment shall be given two finish
coats of Intertol Glamortex at the rate of one gallon per 300
square feet. Bituminous coated pipe shall be covered with two
coats of Tar Stop (200 sq. ft./gal./coat prior to applying finish
coats to prevent bleeding.
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SECTION 3-19

Plumbing, Heating anad Ventilating

3-19.01. General: (Plumbing)

The Contriactor shall provide all items, articles, materials,
operations or methods listed, mentioned or scheduled on the Draw-
ings, and/or herein specified, including all labor, materials,
equipment, and incidentals necessary and required for their com-
pletion. Applicable provisions of General Conditions govern work
under this section., All plumbing shall comply with the South
Dakota State Plumking Code.

3-19.02. Scope: . (Plumbing) |
The Contractor shall furnish and install all piping cold
water, waste, vent and all attachments and accessories as listed

on the plans or herein.

Ttems to be installed include floor drains, sump pump, etc.,
as shown on the plans, specified herein, or both.

3-19.03. Delivery and Stcrage of Materials:

Make provisions for delivery and vafe storage of materials
and required arrangements with other Contractors for introduction
into the building of equipment too large to pass through finished
openings. Materials to be delivered to such stages of the work
as will expedite the work as a whole and marked and stored in
such a way as to be easily checked and inspected.

3-19.04. Data and Measurements:

Data herein and on drawings is a general arrangement only.
The Contractor shall obtain exact measurements, levels, etc.,
at the site and adapt his work to actual conditions at the building.

3-19.05. Materials and Equipment:

Materials and equipment specified to be of a certain make
or type or ecqual, shall be of the nake or type specifically men-
tioned unless written approval for alternate material has been
obtained from the Engineer.

3-19.06. General Installation of Piping:

Cut to measured fit at building, installed parallel to walls
and ceilings to properly clear all openings and provide necessary
clearances for operation of doors, windows, access panels, valves,
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etc. Excessive cutting will not be permitted. All changes of
direction shall be made with fittings except bends will be per-
mitted in soft tempered tubing. Open ends shall be capped or
plugged when work is not in progress. Intecrior of pipes shall
be kapt free of cuttings, dirt, scale and loose materials of any
nature. Install to permit frce expansion without causing damage
to joints, pipes, hangers, units to which connected, structure
or undue noise. Exposed piping to bhe run as closely as possible
to finished surfaces and piping to be concealed in shafts, wall
chases, spaces or furrings provided therefore where possible.

Unions'shall be installed where required for disconnection
and to facilitate quick repair without dismantling long lengths
of piping. No valve, trap, cleanout, or other part normally re-
quired for operation or maintenance shall be installed in an in-
accessible place.

All joints to be watertight and caulking of threaded joints
or holes will not be permitted. Paint, varnish, putty, etc.,
will not be permitted on any joint until the joint has been tested.
Crosses may be used only on vent pipes, water supply pipes, or
as specified. Joints in steel pipe to be made with clean cut
threads and graphite and oil compound applied to make thread only,
with pipe reamed to full size after cutting. Joints in hard copper
tubing to be made with surfaces properly cleaned and brignht, cut
ends reamed, fluxed as recommended by make of fittings. Flared
joints to be made with tubing expanded without splits. with flar-
ing tool. Concealed joints in copper water piping shall bz sol-
dered, sweat, or brazed.

3-19.07. Pipe Hangers:

Support all pipe firmly to prevent sagging, pocketing, sway-
ing or displacement. Suspended piping is to be held by vertically
adjustable split ring pipe hangers. Metal pipe covering protec-
tors are to be used where necessary to prevent damage to insula-
tion. Chain, wire, or perforated hangers not acceptable. Trapeze
hangers may be used in lieu of separate hangers wher:2 practical.
Hcok plates are to be used for supporting pipe from side walls.
Install hangers in line with adjacent hangers and at changes in
direction. Maximum spacing shall not exceed the following schedule:

Pipe Size, Inches Max. Spacing, Feet
Y 6
3/4 and 1 8
% to 2% 10
3 and 4 14
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3-19.08. Sleeves and Inserts:

provide slecves securely cemented in place and of sufficient
size to accommodate pive passing through masonry or concrete.
Sleeves in structural supports to be galvanized steel pipe and
elsewhere may be galvanized sheet metal. Sleeves through floors
to be.flush with finished floor and space between pipe and sleeve
caulked watertight. This Contractor to set sleeves and inserts
in concrete or masonry during constructinn to avoid cutting or
drilling of finished work.

3-19.09. Cleanup and Adjusting:

All parts of the work to be left clean with equipment, fix-
tures, valves, pipe fittings cleaned of grease and metal cuttings.
Any stoppage, discoloration or other damage to portions of build-
ing, its finish or furnishings, due to Contractor's failure to
properly clean systems to be repaired at Contractor's expense.

All surplus materials of the Contractor and any rubbish to be
removed as it accumulates.

3-19.10. Pipe and Fittings:

Waste, drain and vent pipe, and all such pipe inside building
iines shall be extra heavy weight cast iron, hub and spigot, asphaltum
coated. Above ground fixture wastes less than 2" in diameter
and branch vents may be galvanized iron, with coated drainage
fittings.

Interior water supply piping, including domestic cold water,
shall be type "L" hard drawn copper with cast brass or bronze
fittings. Exterior water pipe shall be type "K" copper.

3-19.,11. Joints and Connections:

pPipe or fittings with double hubs on the same run or double
tee branches will not be permitted on soil or waste piping. Drill-
ing, tapping, or welding of soil, waste, drain or vent pipes or
use of saddle hubs or bands will not be permitted. Dead ends
shall be avoided except where necessary to extend clean-outs so
as to be accessible. Slip joints in drainage piping may be used
only in waste lines between trap seal and fixtures. Metal to
metal contact unions may ke used in drainage piping only in trap
seals and on inlet side of trap.

3-19.12. Clean-Outs and Test Tees:

Clean-outs shall be installed near the end of each horizontal
run, and where shown on the plans. Clean-outs to be of the same
size as pipe in which installed. All clean-outs to be located
for casy access and rodding. Test tecs with brass screw plugs
to be installed 30" above floor in vertical soil and waste stacks.
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Floor clean-outs shall be Josam Series Y~1110-B consisting
of bronze raised head plug, cast bronze rounu flush access cover:
and cast iron caulking ferrule.

3-19.13. Fixtures, Trimming and Equipment:

All fixtures are to be designed to prevent backflow of pol-
luted water or waste into the water supply system. Fixtures to
be as specified below or equal,

Sump PumE: Enpo Model 1250 or equal submersible sump pump.
Motor shall be % H.P., 4-pole, 115 volt, 60 cycle, single
phase designed for intermittent duty.

Wall Hydrants: Woodford Model 7 with 3/4" supply fitting
chrome finished brass.

Floor Drains: Josam series 200 cast iron floor drain with
integral trap, double drainage flange and weepholes and polished
brass adjustable Super-Flo strainer.

Plant Water System Pressure Regulator: The pressure regulator
Shall be a Watts 1" No. 223S or equal.

3-19.14. Testing:

Drainage and venting systems shall be filled with water to
level of highest stack and proved tight in presence of Engineer.
If necessary co cover pipe before roughing-in is ready for in-
spection, tests to be made with water at pressure of 15 psi. Cold
and hot water pipe used at 100 psi and proved tight. Defective
work repaired and inspection and tests repeated. Tightness of
valves and stops proven in both open ard closed positions.

3-19.15. Sterilizin-

‘Water lines shall be sterilized with sufficient chlorine
to provide a dosagz of not less than 300 ppm with a contact period
of not less thaa 16 hours with all valves and lines opened and
closed at least 3 times during the sterilizing period. Following
the contact period the water shall be thoroughly flushed from

the system until the residue chlorine contact is not more than
0.206 ppm.

3-19.16. General: (Heating and Ventilating)

The Contractor shall provide all items, articles, materials,
operations or methods listed, mentioned or scheduled on the Draw-
ings and/or herein specified, including all labor, materials,
equipment, and incidentals necessary and required for this com-

pletion. Applicable provisions of Genecral Conditions govern work
under this section.
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3-19,17. Scope: (Heating and ventilating)

Furnish all labor, material to completely install a heating
and ventilating system as shown on the plans and specifications.
System equipment shall include unit heaters, power roof ventilator,
etc. All auxiliary equipment and materials such as controls,
control wiring, thermostats, grilles, vents, pipes, insulation,
Aisconnect switches, motor starters, etc., as indicated on the
plans and/or specified herein shall be furnished and installed
by the Contractor except as otherwise noted. All items of materials,
labor, or equipment not specifically mentioned on the drawings
or specifications but are necessary to complete approved installation
shall be furnished as if specifically mentioned.

3-19.18. Codes and Ordinances:

All motors and motor control equipment shall meet require-
ments of the National Electrical Codes.

Heating units shall be jocated to maintain proper clearances
between themselves and any combustible material.

All heating units shall be approved by the Und=rwriter's
Laboratory and shall be so labeled.

3-19.19. Shop Drawings:

A complete list of all equipment that this Contractor pro-
poses to install, giving pertinent information regarding each
picce of cquipment shall be submitted to the Engineer for approval.

3-19.20. Delivery and Storage of Materials:

Make provisions for delivery and safe storage of materials
and required arrangements with other Contractors for introduction
into the building of eguipment too large to pass -hrough finished
openings. Materials to be delivered to such stages of the work
as will expedite the work as a whole and marked and stored in
such a way as to be casily checked and inspected.

3-19.21. Data and Mcasurcments:

Data hercin and on drawings is a general arrangement only.
The Contractor shall obtain exact measurements, levels, etc.,
at the site and adapt his work to actual conditions at the building.
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3-19.22. Materials and Equipment:

Materials and equipment specified to be of a certain make
or type or equal, shall be of the make or typc specifically mentioned
unless written approval for alternate material has been obtained
from the Engineer.

3-19.23. Cleanup and Adjusting:

All parts of the work to be left clean with equipment, fix-
tures, valves, pipe fittings cleaned of grease and mctal cuttings.
Any stoppage, discoloration or other damage to portions of build-
ing, its finish or furnishings, due to Contractor's failure to
properly clean systems to be repaired at Contractor's expense,

All surplus materials of the Contractor and any rubbish to be
removed as it accumulates.

3-19.24. Power Roof Ventilator (E-1):

Furnish and install a Model BB-45 helt drive centrifugal
roof exhauster as manufactured by Penn Ventilation Co. or equal.
Unit capacity shall be 790 CFM at 1/8" si:z.tic pressure operating
a: 580 RPM. Motor shall be 1/6 H.P. for operation from a 120
volt, 60 cycle, single phase power supply and shall include internal
overload protection. Unit shall be interlocked with mortorized
outside air damper. Damper shall be constructed of 16 gauge steel
with interlocking edges, neoprene seals and reinforced drivinyg
blades. All shafits on damper shall be equipped with nylon bearings.
Unit shall be complete with necessary mounting brackets and linkages,
and sets shall be furnished in black enamel. Two-position damper

shall be standard motor equipped. See Section 3-20C.C9 for method
of control.

3-19.25. Louver and Damper:

Furnish and install a Ruskin Tvpe L3 or equal Outside Air
Intake Louver and Motorized Damper of the size shown on drawings.
Louver shall be 20 gauge type J weatherproof fixed blade with
1/8" galvanized bird screen on interior. Motorized damper shall
be interlocked with exhaust fan E-1, to open when fan starts.

3-19.26. Electric Unit Heater (Pump Room) :

Furnish and install Chromalox LUH-05-13 or equal. Heating
capacity shall be 17,075 BTU/Hr. at 480 volt, 60 cycle, 3 phase.
Fan motor shall be 1/50 H.P., 1050 RPM, 480 volt, single phase.

Sece Section 3-20C.09 for method of control.
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3-19.27. gplorine Room Exhaust Fan (E-2):

Furnish and install a Model 2-10R propeller type exhaust fan
as manufactured by Penn Ventilator Co. or equal in the Chlorine
Room.

Unit shall be complete with fan direct connected to motor,
fan guard, and gravity operated shutter mounted on tho exterior
of tne building. Unit shall be capable of exhausting 600 CFM
at 1/8" static pressure. Motor shall be 1/10 H.P. for operation
from a 120 volt, 60 cycle, single phase power supply and shall in-
clude internal thermal overload protection.

Unit shall be controlled with the lights in the Chlorine Room.

3-19.28. Electric Unit Heater (Chlorine Room) :

Furnish and install one surface mounted wall heater, Chromalox
RSF-415 or equal, 240 volt, 14, 1500 watts, integral thermostat,
and fan-forced. Install heater 2 feet above floor in chlorinator
roon as shown on plan. Fower connection specified in Electrical
Section 3-20C.10.
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The electrical section is arranged as follows:

- General

- Materials and Installation

- Power and Light

Control Center

- Controls

- Instrumentation and Telemetry

~ Additions to Sioux Falls Water Plant

ammoGw>
i

SECTION 3-20

Electrical

A - General

3-20A.01. Scope: i
This Division is to describe and specify wiring, electrical
equipment, and the integrated control system for the Lincoln County

Rural Water System at Barrisburg, South Dakota. 'tThe work covered
by this section shall be the complete electrical system as specified
herein and as shown on the drawings. Specific work to be included

shell be as follows:
a. Pump Station - All electrical and control.
b. Control from Sioux Falls Water Plant

3-20A.02. Quality of Work:

The equipment and work design and installation ghall be in
accordance with best present-day practices, and cenform with and
test in accordance with applicable sections of latest revisions
of the following codes and standards unless specifically noted
to the contrary.

1. American National Standards Institute (ANSI)
2. Institute of Flectrical and Electronic Eagineers (IEEE)
3. HNational Electrical Manufacturer's association (NEMA)

4. National Board of Fire Underwriters, National Electric
Code (MEC)
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5. National Electrical Safety Code (NESC)
6. Insulated Power Cable Engineer Association (IPCEA)
3-20A-03. Tests:

The Contractor shall make field tests and checks necessary
to phase and to connect all apparatus and instruments, as well
as factory-test equipment as required to determine that all connec-
tions are properly made and that apparatus functions satisfactorily.

3-20A.04. Omissions:

Items specified but not drawn and items drawn but not speci-
fied shall be furnished and installed as if both specified and
drawn. The installation shall be complete notwithstanding the
omission of certain details herein.
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SECTION 3-20

Electrical

B - Materials and Installation

3-20B.01. Scope:

The Contractor shall furnish and install all equipment, ma-
terials, labor, tools, and methods required to construct the pro-
ject as shown on the plans and as specified herein.

3-20B.02. Materials:

All materials shall be new of the types specified and shall
bear the approval of the Underwriter's Laboratory where applicable.

3-20B.03. Raceway Installation:

All wiring shall be in galvanized rigid conduit or electrical
metallic tubing (EMT). Rigid conduit shall be used where raceway
is installed in concrete slab on grade, underground, OT where
exposed to severe mechanical damage. Rigid conduit shall be used
for service entrance conduit and all feeder conduit.

All raceways shall be grounded and electrically continuous.
Raceways shall bhe installed so as to avoid low spots or where
moisture can collect. If tnis is unavoidable, provisions shall
pbe made for drainage.

Galvanized flexible conduit shall be used where flexibility
is needed such as for motors. Grounding jumpers shall be installed
around flexible metal conduit where grounding is not assured to
the structural frame or DbY other accepted means.

Raceway sizes shall be in accordance with the NEC for the
number of conductors carried. All conduits shall be swabbed out
or blown out before pulling wires so as to remove all moisture
and foreign and/or abrasive material. These requirements shall
be applicable to all raceway systems specified herein.

All conduit shall be concealed in the concrete walls and
£loor. Use extensions on all wall boxes so that covers will Dbe
flush against wall insultaion. Where conduit is exposed, such

as on ceiling, conduit shall be in alignment with the visible
features of the bhuildings.
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2-20B.04. Boxes and Conduit Fittings:

Switch boxes, pull boxes, outlet boxes, and¢ junction boxes
shall be galvanized.

Each box must be suitable in size for the number of conduztors
entering it. Ceiling fixture boxes shall ke 4" cctagonal or larger.

Rigid conduit =lbows and couplings shall be galvanized.
3-20B.05. Wire:
All wire shown as #4 or smaller shall be copper and shall

be the product of Gereral Cable, anaconda, or equal manufacturer.
All wire $2 oxr larger may be aluminum.

All wire shall be Type THW insulated (75 degrees C.) or TW
insulated (60 degrees C.) as called for on the plans.

3-20B.06., Code Enforcement:

All work shall be covered by the provisions ¥ the NEC as
previously stated in Section 3-26A.02. All provisions of the
code will be rigidly enforced by the Engineer with the following
sectiors getting special attention.

a. ' Section 210-5. Color Code: 'The interpretation of this
Section is that ali branch circuit wiring on this project
chall be black, red, blue and white, with green used for
grounding only. The black, red and blue conductors shall
be connected to the same ungrounded conductor throughout
the project. The bLlack conductors shall be connected to
the left or A bus, the red conductor to the middle B bus,
and the blue conductor to the right or C bus on all panels.
The following is a tabulation of the color coding that
shall be used on this project:

Branch Circuit Switch Leg
Black - = = - = - = = = - - = - = Yellow

Red - =~ = = = = = - = = = = = = = Orange
Blug - = = = - — - = = - - = = - = Purple

Al) Neutrals White

All Srounding Conductors Green

All Runners (3 and 4-~way) Brown

All branch circuit conductors and switch legs of the
same color should bhe connected to the same ungrounded
conductor throughout the installation.
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3—2080 061

Section 310-12: Current Carrying Capacity: fThis table
shows the current ratings of various size conductors for
not more than three conductors in the racewav.

Note No. 8 to this table calls for de-rating these values
to 80% with 4 to 6 conductors and 70% with 24 conductors.

Chapter 9, Table I, Number of Conductors in Cenduit: 1In
no cases will exceptions be allowed to the provisions of
this table.

Switches and Outlets:

Wiring devices shall be as follows:

a.

All

Switch, toggle, S.P., 15 A., T-rated, 120 V.
Switch, toggle, 3-way, 15A., T-rated, 120 V.
Duplex convenience outlet, 20-amp, grounding type.

Duplex convenience outlet, 20-amp, grounding type,
weatherproof.

switches and outlets are to be surface mounted at 4'-Q"

above flcor unless otherwise specified,
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SECTION 3-20

Electrical

c - Power and Light

3-20C.01. Scope:?:

This section shall cover the complete installation of wiring
for power and light. This is to include all work indicated on
the plans Or herein.

3-20C.02. Power Supply:

‘he power supply will be 480-volt, 3-phase, 4-wire service.
gervice to building shall be overhead. Powelr supplier is Northern
gtates Power Company. sioux Falls, South Dakota, Mr. R. 1,. Kehm,
pivision Engineer.

3-20C.03. Sérvice Entrance:

The service entrance conductors shall be furnished and in-
stalled by the contractor. These conductors shall be 3 -250 MCM
THW/AL and 1 - #2 THW.

Thig Contractor shall furnish and install 2%" rigid conduit
pole riser and underyround conduit to the control center in the
pump station. The riser shall be fastened to power company's pole
watt hour meter and socket furnished by Northern States Power
Company and installed by Contractor. Mount socket on power com~
pany's pole.

3-20C.04. Secvice Equipment:

The service equipment shall be Square D, or equal. The 200
ampere main breaker thall be a type LA, 3-pole unit. The single-
phase panel shall be type NQO, 60 ampere main brveaker, l-phase,
3-wire S/M, QO and Ql breakers. All above equipment shall be
a part of the control center.

3-20¢.05. Dry-Type Transformer:

The dry-type transformer providing 120/240 volt single-phase
service shall be jocated within the control center in a separate
cubicle. The unit shall be 7% KVA sizc.
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3-20C. 06. Grounding:

Bond neutral to grcund in control center and ground control
center solidly to a l1-inch or larger water pipe, Grounding conductor
shall be #4 bare copper. Grounding jumpers across flexible conduit
at motors shall be #6 bare copper. All grounding connectors shall
be of an approved tyge for the purpose. All grounding type outlets
shall be bonded by means of a jumper connected to the grounding
serew terminal in the box.

3-20C.07. Security Lighting:

One 100-watt, 120~volt mercury vapor light shall turn on
at dusk and off at dawn by means of integral photocell.

3-20C.08. Reservoir Lighting:

Furnish and install two sealed-beam floodlights, Stonco Cat.
No. 150~L or equal, wire guard, 150 watt par 38 flood bulbs, and
watertight box. Mount on the ceiling 2 feet from the access hatch.,

Mount watertight switch next to access hatch. Reservoir
lighting circuit shall be underground from pumping station to
reservoir. At reservoir conceal %" conduit in the concrete wall
from below ground to the mounting box at the south access hatch
Use %" conduit with 2 - #12 7y conductors.

3-20C.09. Telephone:

A l-inch rigid conduit shall pe furnished and installed from
the south side of the building to the main telephone junction
box, located in the control center. 3/4" conduit shall also be
furnished and installed to the telephone outlet location as shown
on the plans. Furnish and install telephone outlet bhox and cover.

3-20C.10. Other Equipment:

This Contractor shall make connections to other equipment
as specified herein and as shown on the plans.

(1) High Service Pumps and Check Valves - Provide all con-
trol and wiring as shown. Provide 1" and %" conduit
to each H.S. pump. %" conduit is for electric check
valve conductors. High service pumps are specified
in Section 3-21.01.
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(2)

(3)

(4)

(5)

(6)

(7)

(8)

(9)

pump Room Unit Heater - Provide all wiring and control

35 shown. Contactor shall be 3-pole, 480 volt, 20 ampere
contacts rating and shall be located in MCC. Thermostat
shall be heating type "make" on temperaturc drop, contacts
rated 10 amperes, 120 volt. Thermostat shall control
heating contactor. Electric unit heater is specified

in Section 3-19.26.

Sump Pump - Provide all wiring as shown. Connection to
motor shall he by cord and Buss SRU fustat unit. Sump
pump shall come ccmplete with package control. Sump

pump is specified in Section 3-19.13.

Roof Ventilator (E-1) - Provide all wiring and control as
Shown. Connection to motor shall be by cord and Buss SRU
fustat unit. Roof ventilator shall be controlled by
thermostat, cooling type, "make" on temperature rise,
contacts rated 10 amperes, 120 volt, minimum setting to
be 70 degreces F. 1Include with thermostat a "ON~OFF-AUTO"
switch to control ventilator and damper. Roof ventilator
is specified in Section 3-19.24. &

Motorized Damper - Provide all wiring and control as
shown. Damper shall open when roof ventilator is ener-
gized and close when roof ventilator is de-energized.
Damper shall be controlled by thermostat controlling

roof ventilator. Connection to motor shall be by cord
and Buss SRU fustat unit. Damper is specified in Section
3-19-25.

Priming Pump - Provide all wiring as shown. Connection
to motor shall be by cord and Buss SRU fustat unit.
Priming pump shall come complete with package control.
Priming pump is specified in Section 3-21.02.

Electric Valve - Provide all wiring and control as shown.
Electric valve control is specified in Section 3-20G.09.
Electric valve is specified in Section 3-21.04.

Chlorine Room Heater - Provide all wiring as shown.
Heater shall supplied with integral thermostat. Heater
is specified in Section 3-19.28.

Chlorine Room Exhkaust Fan (E-2) - Provide all wiring as
shown. Exhaust fan shall run when chlorine room light
is on. Exhaust fan is specified in Secticn 3-19-27.
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SECTION 3-20

Electrical

D - Control Center

3-20L.01. Scope:

The Contractor shall furnish and install, in the Pump Station,
a control center and associated controls as shown on the plans.
This contrcl center shall be built and supplied by a manufacturer
who has an approved experience record and who is normally engaged
in the production of similar equipment. The entire system shall
be factory assembled and tested prior to shipment. The manufacturer
shall warrant the control center to be free of defects of material
and workmanship for a period of one year from the date of acceptance
of the project. It is the intent of these specifications to obtain
a control center with all controls in a single enclosure.

The Base Bid shall be on Honeywell instruments and Square
D control center.

3-20D.02. Diagrams:

-Complete electrical and hydraulic diagrams and functional
description shall be provided by successful manufacturer for ap-
proval by the Engineer. Upon completion of the jcb the manufacturer
shall supply to the Engineer six (6) copies of "As Built" drawings
and diagrams. T

3-20D.03. lactory Supervision:

The Contractor shall supply the services of a technical repre-
sentative from the control manufacturer to supervise the final
adjustments of the concrol system and instruct the operating per-
sonnel in the use and maintenance of this equipment. This techni-
cal representative shall be available for as long a period as
necessary in order to put the plant into the desired operating
condition. The time of his p.esence on the site shall be coordinated
with the Contractor, Engineer, and Operating Personnel.

3-20D.04. Enclosure:

The enclosure shall be NEMA type I, Class II construction,
Type C wiring, free standing steel cubicla as required. Cubicle
shall be front opening with all wiring accessible from the front.
Cubicle shall be manufacturer's standard size insofar as these
dimensions will satisfy the space limitations.
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Name plates for identification of equipment and devices shall

be provided.
plate titles

These shall be micarta, bakelite or equal. Name-
are subject to Engineer's approval. The finish for

the control center shall be a prime coat and two coats of man-
ufacturer's standard finish color. Color charts shall be furnished
with shop dr.wings for selection by Engineer.

The control center shall contain the following components:

1. All Control Components
2. Main Breaker
3, Dry Transformer
4. 120/240 volt Distribution Panel
5. Combination Motor Starters
6. Heating Contactor
7. Chart Recorder, Tower Level
8. Transmitter - Reservoir Level
9, Tone Equipment

10. Air Compressor for Bubbler

11. Reservoir Level Indicator

12. .Chlorinatiocn Selector Switch

Y All motor starters and main breakers shall be in individual

compartments with circuit breakers operated by an outside handle.
The hinged door to a compartment shall be capable of opening only

if the handle is in the “Of £ position. All circuit breaker handles
shall also have provision for locking in the "Off" position. The
distribution panel shall be bzhind a flush hinged door in the
control center.

provide space in the control cente:x for future control com-
ponents as shown on plans. Also make cutouts in panel for future
switches, etc., and insert chrome plugs.

lights,
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SECTION 3-20

Electrical

E - Controls

3-20E.01. General:

Provide controls as shown in the control diagrams on the
plans and as specified hereinafter.

3-20E.02, Motors:

All motors are provided with equipment driven, therefore
are included with equipment specification.

3-20E.03. Motor Starters:

All motor starters shall ke combinaticn magneatic starters,
line voltage, circuit breaker type, 480 volt, with overload relays
on all phase conductors and with under voltage release. All starters
shall be appropriate size for motor controlled and shall have

120 volt coil and auxiliary contacts as required for contrel functions
indicated.

3-20E-04. Circuit Breakers:

Circuit breakers shall also include auxiliary cocntacts as
required so that the 120 volt control circuit for the equipment
will be deactivated when circuit breaker is in "Off" pesition.

3-20r.05. S8Switches:
Switches shall be marked "Hand-Off-Auto", or "On-Off" as
indicated on the control diagrams. All selector switches shall

be 0il tight type.

3-20E.06. Pilot Lights:

All pilot lights shall be dim-glow, 110 volts. "Motor called
for" shall be white, Motor Ranning" 2ll be green. "Alarm Condition"
shall be red. '

3-20E.07. Elapsed Time Meters:

Elapsed time meters shall ke sin.lar to G.E. Type KT time
meter. Meter shall register cperatin: time of motor in minimum
units of tenths of hours. Register shall be minimum 6 digit.
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3-20E.08. Alarm Silencers:

Alarm silencer units shall consist of appropriate relays,
pilot lights, and pushbuttons to provide the following operation:

Under normal conditions the red pilot light shall be "dim-
glow". When the pilot contact initiates an "alarm" condition
the pilot light shall glow brightly and the external alarm
circuit shall be energized. Pushing the "gilencer" button
shall de-energize the external alarm circuit but the pilot
light shall remain on bright until tho alarm condition is
removed. "

3-20E.09. External Alarm:

The external alarm circuit shall consist of an exterior red
light mounted as shown on the plans.

3-20E.10. Time Delays:

Time delay units shall be electric motor driver timers and
shall be adjustable from 15 seconds to 10 minutes.

3-20E.11. Transfer Panel:

The transfer panel may be of the Selecto-board type using
a miniature plug arrangement or a togale switch arrangement so
that any one of three items iway be connected to any one of three
control functions. Entire unit shall pe behind hinged cover in
the control center.

3-20E.12. Chlorination Switch:

The chlorination switch located in the MCC shall be 4~position
selector switch. The four positions shall be:

(1) Pre-Chlorination - Solenoid valve operates with 10"
electric valve.

(2) Post Chlorination - solenoid valve operates with high
service pumps.

(3) Both - Both solenoid valves operate.
(4) Off -~ Solenoid valves do not operate.

3-20E.13. Solenoid Valves:

Furnish and install two (2) solenoid valves, 3/4", 120 volt
as shown on plan. One solenoid valve will operate when any high
service pump operates and onc solenoid valve will operate when
10" electric valve opens (sce Section 3-20E.12). This control
point shall be adjustable over a range of 10% to 90% of full elec-
tric valve opening.
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3-20E.14. Bubbler Control:

The self-purging bubbler system shall activate the reservoir
level recorder, reservoir high and low level alarm, and pump low-
level cut-off.

Furnish and install %" plastic bubbler line from motor control
center to reservoir. Use 1" conduit sleeve over plastic line and
bury at a minimum depth of 36". Slope the line to prevent freez-
ing. Conceal bubbler line in reservoir wall adjacent to south
hatch. Connect bubbler line on inside surface at top of reservoir
to a 3/4" galvanized pipe with a reducer. Fasten 3/4" galvanized
pipe to interior wall every 4' with straps. Extend galvanized
pipe teo 6" above floor of rescrvoir.

Air shall flow through the bubbler pipe from the control
center to the reservoir. Variation in the liquid level shall
produce corresponding variation in the air pressure required to
maintain bubbling. Rate of bubbling shall be approximately one
and one-half cubic feet per hcur, 60 to 80 bubbles per minute,
and shall be adjustable from the bubbler panel. Bubbler panel
shall include an adjustable air flow regulator calibrated to set
the rate of bubbling. Any impurities in air supply shall be removed
by an air filter. Shut-off and bleed valves shall be included
to facilitate adjustment.

Level measurement shall be by means of a diaphragm operated
sensor. Bellows shall have restricted movement above and below
point of movement. Pressure element shall be adjustable in the
field without special tools over the entire range of control.

Source of air for the bubbler system shall be provided from
an oil-less air compressor, Bell and Gossett #LCT or egual, capa-
ble of delivering 2 scfh @ 20 psi. Bubbler control and air com-
pressor shall be located in the control certar.

Tentative schedule for this operation shall be as follows:

Falling Levels

Step Level (ft.) Energize De-Energize Remarks
1 19%" High Alarm
2 3! Low Alarm
3 1! H.S. Cutoff
4 o' Reservoir Floor
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Rising Levels

Step Level (ft.) Energize De-Energize Remarks
1 2! H.S. Cutoff
3% . Low Alarm
3 i9! High Alarm
4 20' Ooverflow

3-20E.15. Remote Control - High Service Pumps:

The level transmitter at the tower, furnished and installed
by this Contractor, shall transmit signals to the pump control
in the control center at the pump station. The pump control con-
tacts shall operate at the indicated settings described herein.

Closing of the pump control contact via a transfer panel
shall activate a time delay in the alarm circuit , the white "called
for" light, and the appropriate pump motor starter.

An auxiliary contact in the motor starter shall initiate
the "pump running" signal. The receipt of this signal shall re-
set the time delay unit in the alarm circuit, activate the green
"running" light and the elapsed time mcter. If the motor starter
drops out for any reason the time delay unit will time out and
activate the alarm for that particular pump. The alarm shall
not be activated if the pump is manually switched to "Off".

A low level cutoff incorporated in the bubbler control as
previously specified shall prohibit either manual or automatic
operation of the pumps.

Control of the pumps shall be through electric check valves.

The pump control shall have the following tentative schedule:

Tower Falling Levels

Step Elevation (ft.) Start Stop Running
1 1690.5 High Alarm
2 1688.0 HS #£1 HS 41
3 1686.0 HS &2 HS #1, 2
4 1681.0 Low Alarm Hs #1, 2,
Low Alarm
5 1671.0 Bottom of Tank
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Tower Rising Levels

Step Elevation (ft.) Stavt Stop Running
1 1683.0 Low Alarm HS %1, 2
2 1690.0 HS #2 HS #1
3 1691.0 HS #1 -
4 1691.5 High Alarm Higlh Alarm
5 1692.0 Overflow

The pump control shall have the capacit&lto control an addi-
tional future pump.

3-20E.16. Electric Check Valves:

Furnish and install electric check valves for each high serv-
ice pump. The %" conduit to H.S. pumps shall be used for the
electric check valve conductors.

Any start signal to a high service pump shall start the pump
and simultaneously activate the solenoid on the electric check
valve which will cause the valve to open slowly hydraulically.

Any stop signal shall de-energize solenoid which shall hy-

draulically close the check valve. When the check valve reaches
the closed position, limit switches shall stop the pump motor.

“'_
Provision shall be made for emergency closing under "locs
of Power" condition.

3-20E.17. Electric Valve Actuator:

Flectric valve actuator shall position the electric valve at
the pumping station. The electric valve controls rate of flow from
Sioux Falls to reservoir at pumping station. Electric valve actuator
is controlled from Sioux Falls water plant. Electric valve actuator
is specified in Section 3-20F.07.
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SECTION 3-20

Electrical

F - Instrumentation and Telumetry

3-20F.01. Ecope:

Furnish and install an integrated system of telemetry and
instrumentation as shown on the plans and hereinafter specified.
The pumping station instruments and telemetry equipment shall
be factory installed in the control center. The entire system
shall be factory tested prior to shipment. The manufacturer shall
warrant the instruments and telemetry equipment to be free of
defects of material and workmanship for a period of one year from
the date of acceptance of the project.

The Base Bid shall be on Honevwell instruments and telemetry
equipment.

3-20F.02. Transmission Link:

The system transmission link carrying signals between the
elevated tank and the pumping station shall be by leased 1 pair
voice grade telephone line. The system transmission link carrying
signals between the pumping station and Sioux Falls Water Plant
shall be by leased 1 pair voice grade telephone line.

3-20F.03. Tone Transmitters:

Transmitters shall be of solid state modular construction
and shall operate in the band-width of 365-3500 Hz spaced at 100
Hz. The generated tone shall be coupled through a band pass filter
for rejection of unwanted signals and to provide proper impedance
matching.

Frequency stability shall be + .1% + 2 Hz. Input power shall
be 12 vdc @ 20 ma. External connections shall be made to a screw
type barrier terminal board. Test jacks mounted on the front
panel shall permit level and voltage measurements to be made with
the unit in operating position. Test switch and ievel adjustments
shall be mounted on the front panel. Transmitters shall be Honey-
well #682915 frequency shift type or equal.
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3-20F.04. Tonc Recelvers:

Receivers shall be of solid state medular construction and
shall operate in the same band-width as the transmitters. An
input band pass filter shall be incorporated in the receiver to
reject all but the desired input frequency.

The amplified tone sigral shall be converted to dc to energize
the output circuitry. Output switching shall be accomplished
by a spdt plug-in relay and all analog signals shall be converted
to a 4-20 ma signal proportional to the measured variable. Aall
external connections including output circuitry shall be made
at a screw type terminal board.

Test jacks and sensitivity control shall be mounted on the
front panel. Input rower shall be 20 ma at 12 vdc. Frequency
stability shall be *# .1% + 2 Hz. f7one receivers shall be Honey-
well £682916 or equal.

3-20F.05. Tone Test Egquipment:

One test meter chall be provided to:

a. Measure dc voltage levels at each tone module
b. Mecasure loop current

¢, leasure transmitter cutput level

d. Check receiver sensitivity and adjustment

One extender card mcdule shall ke provided to allow bhench
servicing of equipment.

3-20F.06. Power Supnly Modules:

Power supply mocdules shall be provided at the pumping sta-
tion and Sioux Falls Water Plant control panel for the transmitters
and receivers. Power supply modules shall be Honeywell #684002/801
or equal.

3-20F.07. Electric Valve Actuator:

The electric valve shall be positioned from Sioux Falls Water
Plant. Electric valve actuator at the pumping station shall accept
4-20 ma dc current signal via a relay, Honeywell #R7165A or equal,
which will position the valve to produce the desired flow rate.
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3-20F.08. T[low Transmitter:

Flow at the pumping station shall be measured by a Penn/
Badger Lo-Loss flow tube of the insert type sized as shown on
the drawings. Tube shall be of the insert tyve and shall be fabri-
cated from plastic reinforced fiberglass. Differential across
the tube shall be sensed by a mercury-less transmitter of the
pulse duration type.

The overall inaccuracy of the flow tube, flow transmitter,
tone transmitter and receiver shall not be arcater than 2% of
the full range flow. The flow tube shall have a maximum rated
capacity of 2,000 gpm and a minimum rated capacity of 200 gpm.

Sensing means shall be a stainless steel bellows meter body
with adjustable zero; pulsation dampener and temperature and pres-
sure compensating springs. A three valve equalizing manifold
shall be provided. Meter body shall be close coupled to the indi-
cating pulse duration transmitter which will indicate and linearize
the flow signal and transmit via pulse duration/tone transmitter
to Sioux Falls.

The flow tube and transmitter shall be located as shown on
the plans.

Pulsr. duration cycle shall be 10 seconds with a 2 second
live zero. The transmitter shall be the dial indicating type.
Pransmitter shall be Honeywell 474X2C2 or eyual.

3-20F.09. Reservoir Level Transmitter:

Level at the rescrvoir shall be sensed by a pulse duration
transmitter measuring the back pressure from a bubbler tube.

Transmitter shall be equipped with a bronze or stainless
steel spiral to sense pressure and shall transmit a prcportional
pulse duration signal to the tone transmitter in the pumping station
panel., The transmitter shall be the dial indicating type. Transmitter
shall be Honeywell 474X2P2 or equal.

3-20F.10. Elevated Tank Transmitter:

Elevated tank transmitter shall be of the pulse duration
type and shall sense the level in the elevated tank. Standpipe
level shall be suppressed so that only the level in the tank is
transmitted. Pulse duration signal proportional to tank level
shall be transmitted to the pumping station panel. The transmitter
shall be the dial indicating type. Transmitter shall be Honeywell
474X21P2.
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Furnish and install the level transmitter in the control
manhole at the elevated tower. 120 V. A.C. power supply, and
control cable provided by others. Provide %" copper line frem
level transmitter to riser.

3-20F.11. Pump Control and Power Supply:

The pump control shall incorporate circuit logic to start
and stop each high service pump with 0-100% adjustable dead-band.
The method of operation is specified in Section 3-26E.13. Pump
control shall be Honeywell #TA5100 or equal.

3-20r.12. Elevated Tank Level Recorder:

Level of the elevated tank reccrded at the pumping station
shall be recorded on a 12" circular chart type recorder and shall
accept a 4-20 ma signal. Chart shall be calibrated for 0' to
21', Honeywell #Y452MA or equal.
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SECTION 3-20

Electrical

G - Additions to Existing
Sioux MNalls Water Plant Control Panel

3.20G.01. GCenerals:

Provide controls as shown in the control diagrams on the
plans and as specified hereinafter. The Base Bid shall be on
Honeywell instruments. All equipment shall be installed in the
available space at the existing panel in Sioux Falls Water Plant,

3-20G.02. Pilot Lights:

All pilot lights shall be red dim-glow, 110 volts. One pilot
light shall indicate reservoir high level alarm. One pilot light
shall indicate reservoir low level alarm. One pilot light shall
indicate general alarm which shall consist of pump failure at
the pump station or tower high and low level alarm. One pilot
light shall indicate communications channel failure.

3-20G.03. Alarm Silencer:

The alarm silencer unit shall consist of appropriate relays,
pilot lichts, and pushbuttons to provide the following operation:

Under normal conditions the red pilot light shall be "dim-
glow". When the pilot contact initiates an "alarm" condition
the pilot light shall glow brightly and the buzzer circuit shall
be energized. Pushing the "silencer" button shall de~eneragize
the buzzer circuit bhut the pilot light shall remain on bright
until the alarm condition is removed,

3-20G.04. Buzzer:

The existing buzzer mounted on the control panel shall be
used in all alarm circuits.

3-20G.05. Additions to Control Center:

The following components shall be installed in the available
space at the existing panel in the Sioux Falls Water Plant.

1. Miniature Reservoir Flow Recorder and Totalizer

2. Miniature Reservoir Level Recorder With Hi-Lo Alarm
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3. General Alarm {Elevated 'Tank Alarm or Pump PFailure Alarm)

4. Channel Failure Alarm

5. Electric Valve Control

In addition the Sioux Falls panel will contain all tono trans-
mitters, receivers, and power supplies required to receive or
transmit incoming o outgoing signals as herein specified.

Name plates for identification of devices and alarms shall
be provided. These shall be micarta, bakelite, or equal. Nameplate

titles are subject to the Engincer's approval.

3-20G.06. Miniature Reservoir Flow Recorder and Totalizer:

Flow transmitted from the pumping station shall be recorded
on a 4" strip chart, electronic solid state recorder capable of
accepting a 4-20 ma signal proportional to flow from its applicable
tone receiver. A totalizer shall be provided to integrate and
totalize rate of flow and display the value on a six digit counter.

Recorder shall pe Honeywell NCS-10-10-X-X-421 or equal and
totalizer shall be NW1-50.

3-20G.07. Miniature Reservoir Level Recorder:

Reservoir level transmitted from the pumping stacion will
be recorded on a 4" strip chart, electronic recorder capable of
accepting a 4-20 ma signal proportional to level from its applicable
tone receiver. Strip chart shall be calibrated 0' to 20°'.

Recorder shall be Honeywell NCS-10-10-¥-%-421 or equal.

3-20G.08. General Alarm:

The general alarm shall consist of the elevated tank Hi-
Lo alarm or high service pump failure alarm. These alarms, in
addition to being displayed at the pumping station panel, will
be retransmitted to the Sioux Falls panel as a single general
alarm condition.

The intent of the single general alarm condition at Sioux
Falls Water Plant is to alert the Sioux Falls persconnel that the
unmanned pumping station has an alarm condition. The personnel
at the Sioux Falls Water Plant will then notify Lincoln County
authorities of the alarm condition.
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Transmission will be a single tone transmitter and reception
will be by a single tone receiver.

This alarm shall be visually and audibly displayed at the
Sioux Falls Water Plant control panel,

=20G. 09, Electric Valve Control:

The command signal to position the electric valve at the
pumpiny station shall be initiated at Sioux Falls and transmitted
via tone transmission to the pumping station panel.

A valve position set point unit shall be installed in the
Sioux Falls panel and shall contain a 0-1000 ohm manual poten-
tiometer graduated 0-100%. The potentiometer will drive a poten-
tiometer-1o-current transducer to provide a 4-20 ma signal which
will be retransmitted by the tone transmitter and received at

the pumping station and transduced to a signal acceptable to the
valve actuator.

Electric valve positioner shall be Honeywell NAX-150.

3-29G.10. Channel Failure Alarm:

This alarm shall be visually and audibly displayed at the
Sioux Falls Water Plant control panel.

Detection of either telephone line failure or power supply
failure shall be accomplished by relays monitoring the carrier
frequency at the receivers.

3~-20G.1l. Tone Transmitters and Receivers:

The same type of tone equipment shall ke used at Sioux Falls
as is specified for the pumping station. See plans for the re-
quired quantity.

3-20G.12. 120 Volt Supply:

There is 120 volt supply available in the Sioux Falls Water
Plant control panel.

3-20G.13. Supervision and Installation:

Installation of this equipment at the Sioux Falls Water Plant
control panel will be by the Contractor; however the responsi-
bility to coordinate the entire system shall be the insvrumentation
suppliers.
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The supplier shall provide gqualified instrument cervice engi-
neers to supervise the installation in accordance with accepted
instrument practice. After installation all loops shall be checked
for continuity, commissioned and calibrated with proper test equipment,
i.e. manometers, deadweight testers, portable calibrators and
the tone test equipment specified eleewhere.

The time required to carry out this work shall be as necessary
to accomplish the specified requirements to the satisfaction of
the owner and engineers.

Instrument supplier shall show proof of a qualified mainte-
nance staff and parts stocking location within a radius of 100
miles from Sioux Falls., After this work has been completed certi-
fication shall be provided to the engineer that the system is
ready for start up.

3-20G.14. Drawings and Submittals:

Instrument supplier shall submit six (6) copies of the follow-
ing drawings and submittal data.

Point to point wiring diagrams

Panel layout drawings shcowing cutout dimensions

Panel wiring diagrams

Installation details for all equipment

Sspecification details for all equipment

Diagrams as redquired in Section 3-20D.02 of these specifica-
tions.
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SECTION 3-21

Pumps and Miscellaneous Equipment

3-21.01. High Service Pumps:

The Contractor shall furnish all materials, tools, labor,
service and required appurtenances as required to furnish, in-
stall two (2) high service pumps. The pumps will take suction
from the ground storage tank (or directly from the system supply
by-pass) and discharge to the rural water distribution system.
Each pump shall be a horizontally split case, two-stage, centri-
fugal pump, complete with electric motor driver, flexible coupling
with coupling guard, pump-driver base plate, pump case vent and
drain valves and all other appurtenances required to install a
complete unit., The two pumps shall be identical, each is described
hexein.

Conditions of Service:

Fluid: Clean water, 40 - 70 degrees V.

Suction Pressure: Varies from 10 ft. lift to 9 ft.
submeraence (dependent upon
reservoir level,) measured from
pump shaft cernterline.

Design Total Head:

Desiagn Flow:

Maximum Allowable
Speea:

Maximum Allowable
Shut-off Head:

Maximum NPSH Re-
quired at Design
Point:

335 feet water at design flow
and 10' suction 1lift.
300 gpm.

1800 rpm.

380 fect water with + 11 feet
water suction.

15 feet.

The pump case shall be cast iron, with horizontal jecint along
pump shaft centerline, 125 1lb. ASA flanged suction and 250 1lbh.
ASA discharge nozzles in the lower case-half to allow ready access
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to pump internals without breaking piping or driver connections

by removing the upper case-half. Replaceable bronze casing wear
rings shall be provided and shall be secured to the case lower
half. The impellers shall be bronze, with integral wear rings,
arranged on the shaft to oppose hy.raulic thrusts. The shaft
shall be stainless steel, with replaceable stainless steel packing
wear rings. Bearings shall be grease or oil lubricated ball or
roller bearing; unopposed hydraulic thrust shall be allovwed in
bearing design., Driver coupling shall be of the flexible design.
Taps for vents and drains for each stage shall be provided in

the pump case. The shaft seals shall be stuffing box, lantern
ring and packing shall be specially selected to suit the conditions
of service specified herein. The pump shall be as manufactured

by Peerless Pump Co., Model #245-TUAP-13% or approved equal.

Each motor shall be horizontal, open drip-proof, ball bearing,
grease lubricated squirrel cage induction, normal starting torque,
460 volts, three phase, 60 Hz, not greater than 1800 rpm. The
nameplate power rating of the motor shall be not less than that
required by the pump at design conditions of service. The name-
plate plus service factor rating shall be not less than that re-
quired by the pump at any flow from zero to shut-off head.

3-21.02. Pump Priming Set:

The Contractor -hall furnish and install one automatic, sim-
plex vacuum primning pump complete with vacuum tank, wall shelf
priming valves, controls and piping as shown on the plans or as
specified herein. The vacuum itank shall have not le . than 3.0
cu. ft. volume and shall be ASME coded, designed for ._ull vacuum
and shall be complete with water gage glass, vacuum gage, vacuum
breaker, drain valve and tank water level switch to prevent vacuum
pump operation if water is in the tank. The vacuum pump shall
have a displacement rating of not less than 2.0 SCFM, shall be
tank mounted and shall be crmplete with single phase, 120/24¢
volt electric driver. The vacuum pump shall be complete with
vacuum switch con:roller, suctiocn piping with check valve and
exhaust muffler. A belt guard shall be required if belt driven
equipment is furnished. & 1" NPT vacuum priming valve shall be
furnished and installed at each high service pump.

The vacuum priming assembly shall be a manusacturer designed
and assembled unit as manufectured by Valve & Primer Corporation
"V-APCO" size 0 primer with No. 200-AP priming valves, Nash Engi-
neering Co., Model £71, with Nash priming valves or approved equal.
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3-21.03. 6" Turbine Meter and Register:

Meter shall be a 6" size, magnetic drive, propeller type,
flangad tube, designed for 150 1lbs. working pressure. Tube shall
be integral cast of high tensile cast iron, with flanged ends,
faced and drilled to conform to ASA Class 125 drilling. Meter
tube chall be furnished with full-lernath stainless steel liner
which shall have 4 straichtening vates, radially spaced 90"
apart. Meter tube shall have the same neminal inside diameter
throughout its length to offer winimum obstruction to the flow.
Meter is to be suitable for normal flows of 90 to 900 GPM, and
shall register within 2 percent of true flow at all flows within
the rated range.

The rate indicator-totalizer shall have a full 4" diameter
indicator dial having a range of 0 to 900 GPM. It shall aiso be
equipped with a six digit, straight reading type totalizer reading
in units of 1,000 gallons. The totalizer shall have a test hand
to check the accuracy of the indicator. The assembly shall be
designed for convenient installation of control switches. T'a
unit shall have drive change gears as well as totalizer chanye
gears., lMeter to be Rockwell-Flow Control Model 102 or approved
equal,

3-21.04. 10" Electric Valve (Throttling Solenoigd Operated) :

10" Golden Anderson (Angle Valve)

Figure No. X374-DA, Model BGA 711118, valve shall be pro-
vided with a potentiometer to give a readout of piston pesition.
3-21.05. 10" Flow Tubec:

See Electrical and Control Section.

3-21.06. 8" Foot Valve:

The foot valve shall be an 8" flanged, ircn body valve with
leather disc and strainer, Crane No. 395 or equal,

3-21.07. Chlorine FEquipment:

Furnish and install a gas chlorinator and accessories as
shown on the plans and as herein specified. Chlorine feeding op-
eration shall be of the manual set type. The units shall be simi-
lar and equal te¢ the following items of equipment:

a. Chlorinators:

The control unit chlorinator shall be Wallace & Tiernan
Series 91-100A V-notch chlorinator with a capacity of 1 to 20
1bs. per day of chlorine (wall mounted).
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The auxiliary control unit shall be Wallace & Tiernan
Series 91-100D V-notch chlorinator with a capacity of 1 to 20
lbs. per day of chlorine (wall mounted).

Chlorine is to be injected into the water system at two
points as shown on the plans.

b. Accessories:

(1) Automatic switch-over package w/two cylinder units -
Wallace & Tiernan 91-100C including 20 lead gaskets.

(2) 3/4" water shut-off valve, strainer and 0-200 psi
gauge (to be located on 3/4" water supply line).

(3) Wrenches

(4) 3/4" solution tube (3/4" I.D.) Schedule 80 bPVC rigid
pipe to from injectors to injection points.

(5) Two injectors (wall mounted in chlorine room) .

(6) Wallace and Tiernan Series 50.345 two cylinder direct
reading scale.

(7) Two 3/4" solenoid valves - See electrical and control
section.

(8) safety vent plastic pipe to outside w/elbow and vent
screen. :

(9) Plastic gas line (4" I.D.)
(10) Two water main connections at injection points,

(L1) Two ball check valves at each chlorine injection
point.

(12) Two ball valves (PVC) in the 3/4"% soluticn line near
each injection point.

(13) Gas Mask =~ s5afety; Appliance Co., M>del 84871 Spare
Canister - Model 77711

¢. Installation and Operation of Equipment:

Installation and testing of the equipment shall be super-
vised by a qualified manufacturer's representative. After
the equipment has been installed, the Contractor shall provide
the services of a competent operating engineer for purposes

(biv. III)
TS5-87



of placing the equipment in operation, and instruction of

the operators in the proper operations and maintenance of
the equipment.

3-21.08. Chemicals:

The Contractor shall furnish the following chemicals supplied
in original unopened packages not ecarlier than 2 weeks of planned
start-up.

Chlorine

AWWA B301-59 - Liguid chlorine = 99.5% by vclume Clj.

Two returnable ICC cylinders - 150% net each.

(Contractor to paYy cylinder deposit and gend receipt
to Owner).

3-21.09. chlorine Test Kits:

The Contractor shall furnish the following chlorine test
kits:

Hach Model CH-46 (0-1 ppm) chlori . test kit

Hach Model CN-21-P (0-250 ppm) chlorine test kit
The above chlorine test kits may be ordered from:

llach Chemical Company

p.0. Box 907

Ames, Iowa

3-21.10. Sample Taps:

The Contractor shall furnish and install two (2) sample taps
as shown on the plans.

Each sample tap shall be installed in a readily accessible
location and shall be a %" NPT srass sill cock.
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SECTION 3-22

Measurement and Payment

Individual items of work included in Division III of the
project will not be measurced for scparate payment. Payment for
Division III will ke made in accordance with the Construction
Contract. The Cnntractor shall accept the lump sum price in the
Contractor's Froposal for Division III, subject to additions or
deductions approved by the Engineer and Owner, as £full compensation
for furnishing all plant, labor, materials, equipment and appliances,
and for pgerforming all operations in connection with the variocus
classes of work required on the plans and in the specification;
also for all costs arising from the action of the elements, or
from any unforeseen difficulties which may be encountered during
the prosecution of the work and up to the time of acceptance of
bivision III,

The Division III Contractor shall provide the Engineer with
a cost itemization after bid letting in order that proper partial
payments may be made during progress of the work. Proper division
of costs for the vavious aspects of the Division III work shall
be subject to approval by the Engineer.
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August 28, 1970

Mr. Joe Grimes

Chief Engineer

South Dakota Water Resources Commission
Pierre, South Dakota

Re: Lincoln County
Rural Wauter System
Job No. 2076

Dear Mr. Grimes:

We are enclosing one (1) copy of the preliminary
engineering feasilbility study and report for the Lincoln
County Rural Wwater System for your information and use.

Very truly yours,

DEWILD GRANT RECKERT
&. ASSOCIATES COMPAN
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PRELIMINARY
ENGCINLERING REPORT AND FEASTIBILITY STUDY
FOR
LINCOLN COUNTY RURAL VWATER SYSTEN

HARRISBURG, SOUTH DAXOTA

I. GERERAIL IRVFORMATION

The geographical area included in this feasibility
study includes portions of two townships in !innehaha
County, and all or portions of four townships in Lincoln
County, South Dakota, and consists of approximately 144
squarc miles. The average farm size in this area is
nearly 250 acres. The income of this farm arca is de-
rived primavily from crops and livestock.

The area cncompassed by the propesed system ox-
tends a maximum distance of 14 miles in width from north
to south and 15 miles in length from cast to west. The
approximate center of the system is at 43° 27' North
Latitude and 96° 43' Vlest Longitude. The elevation over
the area varies from 1250 feet above sea lovel along the
Big Sioux River to a maximum elevation of 1550 in the
higher areas. The average annual temperature is 47° I,
with extremes varying from a low monthly average of 17.3°
F. in January and a high monthly average of 75.7° . in
July. fThe average annual precipitation is about: 26—
inches with l€-inches of this average coming during their
153-day growing scason.

The area covered by this system has a potentially
good projected growth and development. This is largely
duc to the area location, being bounded on the north by
Sioux Palls, to the east by the Big Sioux River, to the
west by Intewstates 229 and 29, and five miles to the
south by U.S5. Highway 18. 2 combination of these fac-
tors provides for the availability of land, good trans-
portaticn, adequate labor force, recercation facilities,
and municipalities. At present the economic area of
which Lincoln County is a part has shown a more sub-
stantial increasc in population than the entire state
and Minnchaha County has shown the largestl: population
change for the entire cconomic arca wiich includee Lin~-
coln, Minnehaha, Clay, Lake, Moody, Turner, Union and
Yankton Countics.
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Lack of adequate quantities of good cuality water
has been a major deterrent to desired economic growth of
the arca. Approximately 90% of the rural pecople haul
water for their domestic and livestock useage. Due to
the type of soil found i1 the area, continuous flows of
underground water cannot be easily found for large
supplies. Those supplies that are found are generally
of a poor quality for domestic and iivestock use.

The Roard of Directors has canvassed the entire
area and collected ten dollars ($10.00) from cach of
the families interested in developing a water distribu-
tion system. At the time of this report, there are three
hundred and six (306) interested families in thce
arca that have made a contribution toward the cost of
this study for developing a system for the area. Of
these, one (1) is located bevond the feasible limits of
the proposed system, which leaves a {casible system of
three hundred and five customers.

One small unincorporated community, Schindler, is
located within the arca and will obtain water from the
proposed system. The incorporated villages of Harris-
burg and Tea also lie within the area but are not in-
cluded in the proposed system since they have their own
municipal systews. ‘“The proposed water system tenta-
tively will obtain its water supply from an aquifer lo-
cated wesl of the Big Sioux River, in Section 1-w99H-R49W.

Negotiations for water have been initiated with
the City of Sioux Falls, but at the time of this report
no agreecment has been ryeached.

The total project cost has been estimated at
$1,011,9450.00 or $3,318.00 pexr uscer. This figure is some-
what lcwer than the cost per user in the Buttoe-llead
Rural Water bistrict because of the higher density in
the proposed systeom.

By enpansion of the well ficld and treatment plant
the sysfem will be capable of serviug an addi.ional 105
homes and additional industrial growth near the Tea in-
terchanges., The proposed pipeline and towers could
serve in coxcess of 410 users with no modification. Us-
ing 410 users Lhe proposcd cost per uselr would be
$2,468.00.




Based on discussions with the Farmers Home Admin-
istration it has been determined that the Association's
share or contribution toward the cost of the project
should be about 5% of the project cost. This is an
average centribution per customer of $160.00 or a total
0of $48,800.90, based on three hundred and five (305)
custouers.

It is recommended that $2,000.00 of the Association
funds be held for operating ewpense until such time as
revenue is available from the sale of water. The initial
ten dellars ($10.00) paid by cach of the present sub-
scribers should be considered as a part of the total con-
tribution payment per consumer. It has been general
practice in other systems to refund the ten dollars
($10.00) Lo any subscriber that the Engineer or Associa-
tion deems it impractical to serve. However a refund is
not made to thosc wvho do not desire to fully partici-
pate wvhen service is practical.

The calculations contained in the data scctions
of this report are based on the original intevested
subscribers and may be subject to alteration between
the date of this report and the starvt of final design
plans.

Based on the water use survey sheets the following
nunbers of people, livestock and poultry will be scrved
by the propesed systen:

People - 1,400%*
Dairy Cows = 1,226

Feeder Cattle - 11,782
llogs and sheep - 18,387
Poultyy - 45,499

*Includes 100 persons for a motel and 100 persons
employed at Dakota Industries, both located at the Tea
interchange on Interstate 29.

1I. WAYER SU

IPLY

Between July 30, 1969 and August 15, 1969 a spe-
cial ground water investigation was carried out aloung
the Big Sioux River, cast of Harrisburg, South hakota.
The purpose of the investigation was Lo assist Lin-
coln County in locakting future water supplies. Ve are
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including an introductory paragraph and the concluding
paragraph of said report.

"The preparation of this report was performed under
the supervision of Ronald Jackson, Engineer. The field
work was performed by the Sioux Well Drilling Company
of Bioux Falls, South Dakota and supervised by Ronald
Jackson. Test hole locations were determined by tr.
Cleo Christensen, Ground Watcer Geologist, with the
State Geological Survey, with slight alterations caused
by access difficultics. Special thanks go to Mr. C. R.
Kennedy of the Farmers Home Administration and to the
Lincoln County Planuing Cormission and the Lincoln
County Commissions, without vhose cooperation the pro-
gram could not have been completed.”

"On the basis of the test drilling program and the
production well test it is apparent that there is a good
ground water aquifer in Section 1. This aquifer has pro-
duced a minimum of 120 gallons per minute on a 24 hour
test and will produce even more using a standard irriga-
tor screen. 1t is recommended that this aquifer be used
as a water supply for future rural water systems in the
County and that County officials take Lhe necessary
steps to create rural water districts and construct
such systems."

The Association tentatively plans to obtain its
water from the Big Sioux aquifer in Sec. 1-T99N-RAOW.
Test drilling in this area indicates the necessity of
iron and maganesc removal,

It is our recommendation that additional testing
be conducted in Section 1-T99N-R49W to determine if
there is adeguate water available for both the Town of
Harrisbuig and the Lincoln County Rural Water System
prior to preparation of final plans and specifications,

The Association is negotiating with the City of
Sioux Ialls for the purchasc of water. No agreement
has been rcached at this time, and this report is based
on the assumption of the above well site as the source
of supply.
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ITT. WATER DISTRIBUTION SYSTEN

The distribution system has been designed in anti-
cipation of considerable population growth in the area.
In addition to the present 305 customers, another 105
homes were assumed at points of expected growth. A
resexrve has also been added to the interchanges near
Tea for expected industrial growth,

The design of the proposed distribution system
pipelines has been based on the above reserve and from
data taken from the water use survey sheets completed
by each customer. The livestock design usage is based
on maxinum expected livestock use spread over a 12~hour
period. Verv large users .aay be required to previde
some on-site storage in the form of stock tanks, etc.,
to take care of maximum instantancous demand.

The average maxinmum use including livestock and
domastic for the three hundred and five (305) prerosed
customers when spread over a 12 houy period is 1.02
gallons pe> miaute per customer. A minimum residual
pressure of 20 p.s.i. at full dynawmic loading has been
designed for the water main adjoinring cach proposed
customer., Minimum pipeline size used has been 2-inches.
The proposed design coupled with a moderate frequency
of instantancous use factor shculd provide very ade-
quatz service to the proposed three hundred and five
(305) customers.

The distribution system as presently designed will
include the following:

8" A.C. Pipe 66,250 Lincal I'eet
6" P.V.C. Pipe 7,500 Lineal TFeet
5" P,v.C. Pipe 7,950 Lineal Icet
4" P.V.C. Pipc 10,600 Lincal Pecet
34" P.V.C. Pipe 21,200 Linecal lect
3" p.v.C., Pipe 74,500 Lineal Feet
25" P.V.C. Pipe 83,100 Lineal Fect
2" p.v.C, Pipe 409,600 Lincal FPeet
Total Pipe Mileage 128.4 wiles
Cus tomers/Mile 2.37/mile
-— 5.-
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Ar. estimated 82,000 feet of 145" scrvice line has
been ircluded to bring the water f£rom the mains to the
hasements of homes « £ the subscribers. It is the in-
tention of the Board of Directors to install the meters
in basements wherever practical. The Board feels that
elimination of meter pits is desirable and furthermore
service lines to the homes will encourage irmediate us-
age of the water when the lines ave pressurized.

B. WATER STORACE:

The proposed system is divided into two separate
service areas wiih elevated storage located in cach.
The elevated storage is of sufficient capacity to pro-
vide % of one day's maximum demand in ecach area. Yhe
mains for filling the towers have been designed to meet
the area's maximum daily demand in 8 hours.

The following elevated storage will be provided in the
two (2) arcas:

No. of
Customers Total
Area Scrved Type Capacity
Waterhall
A 247 120" tu Overflow 75,000 gallons
Waterball -
B 58 120" to Overflow 15,000 gallons

Each of the above units will be controlled by
double acting altitude valves to prevent overflow while
maintaining maximum water level.

C. DESIGN DATA AND WATER USIE CKR. T'BERIA:

The average daily water requircment was obtained
by tabulating the information obtained from the water
survey shcets completed by the prorosed water sub-
scribers. The data shects indicate an average usc of
about 280 gallons per customer per day besed cn 75%
of the domestic usage 7 30 gallons per capita per day
(gped) and 25% of the’ "ivestock listed eon the data
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sheets, This is a total average daily use of 280 gal-
lons x 305 customers or about 8%,000 gallons per day.
This results in an average demand rate of 0. 39 gallong
per minute per customer over a 12 hour period.

The maximun use per day per customer was obtained
dirvectlv from the numbers of people and livestock listed
in the survey sheets including an allowance for future
expansions with the resulting demand spread over a 12
houvr period. This demand rate then averages 1,02 gal-
lons per minute per customer which results in a mazimum
to mininum demand ratio of 1.02/0.39 or 2.63 which
should provide an adequate factor of safety for the
pipeline design.

D.  HYDRAULICS:

Complete hydraulic calculations using the maximmm
demand rate per customer from the data shects as des--
cribed above including an allowance for future cexpan-
sion have been made to determine the best arrangement
and most economical sizes of pipes to serve the pro-—
pesed arca.  The distances and ground elevations were
obtained fer this feasibility report from topographic
quadrangle maps published by the United States Geo-
logical Survey. ‘the hydraulic calculations have been
made by cur computer and are not a part of this rcport
but. are available upon request. The friction losses
for the systoem were computed using the Hazen-Williams
formula with C values of 150 for polyvinylchloride
(P.V.C.) pipe and 140 for asbestos coment (A.C.) pipe.

“there is a surface velief differential of about
300 fect in vertical elevation across the proposed sys-
tew and because of this and the length of pipelines ro-
quired, it is not feasible to design a system with a
narrow range of working pressures. The design utilized
in the proposed system will supply water to customers at
the maximum rates determined from the daca sheets with
a minimum residual pressure of 20 pounds per square
inch (p.s.i.) to cach uscer. The maximum pressure under
static or low flow conditions will not oxccecd 290 p.s.i.
At those points where excasvive pressures wiil occuy,
individual pressure regulators will bao installed in
the basement or meter pit ahecod of the metor.
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L. LISCELLANEOUS. 'PESIGN FEATURLS :

Valves will be inctalled to enable the isolation
of sections of pipe in the event of a line break or for
maintcnance in that section. Valves will be installed
on every branch from the feedcer main connecting tne well
field to Tower "A". Main line cleanouts will be in-
stalled in low areas, usually adjacent to dry water-
“ways or craek beds, for cleaning and draining the system.
There will also be clceanouts installed at the end of
major "deadend" mains.

At the extreme high points wvhere there are no ad-
jacent. customers, air relief vealves will be installed
to prevent entrapment of air in the pipelines.

All prices and estimates of probable costs are
based on the usc of Class 160 and/or Class 200 yigid
F.V.C. plastic pipe and Class 200 A.C. asbestos cecment
pipe. At the time of receiving construction bids,
alternate bids will be taken on all Class 200 P.V.C.
pipe also. Ali service pipe will be Class 150 or Class
200 P.v.C. of 1% inch diameter.

Service connections will be made by means of a re-
dvcing tee or saddle tee ana a corporation cock.: Standard
service meters will be 5/8" x 3/4" frost-proof meters
wi.th bronze case and installed with necessary fittings.
Ind®vidual pressure requlators will be installed at
services ahcad of the meter wherxe required to control
excessive pressures. The meters will be installed
in basements where possible. Where basement installa-
tion is not practical, meters will be installed in
pre-cast asbestos or clay meter pits with cast iron
covers, :

The exact location of the lines with respect to
the road right-of-ways will be determined by the Engineer
at the time of the final survey. Since nuch of the
propexrty adjoining the proposed lines is owned by mem-—
bers of the association, the lines will, In general, be
placed on private property with ecasements being obtained
from the respective property owners. If it is inpossi-
ble to lacate on private land because of the terrain or
diffic:lty in obtaining easements, the pipelines in
these locations will have to be placed within the public
road right-of-way with permits chtained from the appro-
piriate governing agency.

e e e e e e e EYENVILD), (SRANT, RECKERT & ASSURIATES OO,



A study has been nmade of frost penctration depths;
in 41l probability the lines will be installed with
a minimm cover of 60-inches to protect them from freoey-
ing.

Trenching will be primarily in glacial tilil and
clay soils. For this report it has heen assumed no rock
will be encountered. If further studies reveal zock ex-
cavation will be reguired, it may be necessary to drop
that part of the project or realign the pipeline to fit
field conditions.

Crossings of interstates, paved roads, and railvoads
will be made by boring so a steel or corruyated metal pipe
encasement may be installed. 'The carrier pipeline will
ther be installed inside the encasement, All borings

will be a minimum of GO0-inches helow the pavcement or
railroad ties.

F. ENGINEERING:

The 2ngineering has been completed for the prelimi-
nary design with the locations and sizes of all main
lines calculatcd on the basis of the previously men-
tioned design flow per’ customer. 1f the Engiucer finds
conditions which require major revisions in the system
or in the estimated costs at the tine of preparation of
detailed plans, the approval of such changes will be
obtained from the office of the Farmers lome Adminis-~
tration before the final plans are submittoed.

The construction specifications will meet standards
o the American Water Vorks Association. Provisions
will be made during construction for hydrostatically
testing all of the lines and for disinfection of the
system segments before it is placed in service.

All plans and specifications will be submitted to
Farmers Hoine Administration and the Scuth hakota State
Department of lealth for their respective approvals
prior to advertising for construction bids.

G. CONETRUCTION BIDDLUG PROUIDURES

Competitive bids for construction of the proposced
work will be requested and coutracts awarded foc all
phacos of the project. Contracts are usually awarded
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to the Jowest responsible bidder subject to thé approval
of the association, the Fngincer and the Panuverys lome
Adminictration.

All bidders are required to post a certified check
as bid sceurity at the time of subnitting bids, and
the successful Contractor or Contractors will be re-
quired to file a Performance Bond in the amount of 100%
of the contract amount. This Bond will also guarantce
the workmanship and materials for a period of onc year
after completion and acceptance of the project.

1. LIFE OF FACTLITIES:

With propex construction and wmaintenance the system
should, with the exception of pumps, motors, and paint
"~ coatings, have a useful life or not less than 40 years.
Jte-paint. ag of cxposed units can probably be cupectad
Cabout every 5 years and replacement of the working parts
of pumps and notors within about 20 years.

IV. PROPERTY REQUIREHMENTS AND COSTS

A. STRUCTURES:

Lend will be required for the proposed elevated
storage tanks, treatment plant, and well site. These
sites can be acquired either through purchase ox by ob-
taining perpetual cascments. An estimate off $1,500.00
for land costs has been used.

B. DISTRIBUTIOH PIPELINES:

1. Privately Owned Lands - Lasements Or permits
to construct and maintain lines which cross
or liec on privately owned lands nust be ob-
tained prioxr to submitting final loan docket.

2. Site Acquisition - I'unds have been reserved
in the estimate of probable cost to cover site
acquisition,; casements, and crop damage during
construction. It has been customaxy on cther
projects of the same type that no payment is
made for easements and only slight crop damage
has becn incurred. Should the Contractor be-
come lax in his operations, he shall be held
responsible for damages of crops outside of
the limits of the ceonstruction eas<ments.

- 30 -
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3. State and County Propertics - Permits will
be obtained from the hecessary agency at loca-
. tions where pipelines must cross under or use
public road rights-of-way.

C. OTHER COS'TS:

Additional costs which are included in the estimate
of probable cost include cngineering and legal fecs,
abstracting costs, cascument filing costs, and insurance
premiums,

V. HNITHODS OF FINAUCING

It is hereby recommended that the proposed system
be firnanced by a lcan from the Farmers lome Administra-
tion in the amount of $965,150.00. On the basis of
current practice the loan would have a term of 40 years
and bear interest at the rate of 5% per annum.

The Association's sharc, about 5% of the loan in-
volved, will average $160.00 per customer or 548,800.00
for the entire project. It is recommended thai $2,000.00
of this be retained to pay postage and other operational
costs until the Association begins to receive revenuce
from the sale of water. The remaining $46,800.00 should
be applied to the cost of constructing the proposed
system.

M In our opinion the rate schedule which has been l
recommended is slightly higher than other rural systems
in effect in other arecas of the country with a density
and usage equivalent to the proposed swstem. This is
partially due to the additional capacity that has been
provided for the expected future crpancion of the system
and the fact that the system intend-, at present time
anyway, to develop theiy own water supply and treatment
facilities.

_ll_
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VI. ESTIMATII OF PROBABLE COSTS

The following cost estimate has bhe
the Engincer without the benefit of fin

oYX survey. (baie

Itcem
No, Description

1. 8" A.C. Pipe

2, 6" P.v.C. Pipe

3. 5" P.vV.C. Pipe

4. 4" p.v.C. Pipe

5. 3%" p.v.C. Pipe

6. 3" P.V.C. Pipe

7. 24" P.V.7. Pipe

8. 2" P.v.C. Pipe

9. 8" MJ Valve & Box
10, 6" MJ Valve & Box
11. A" 15 Valve & Box
12, 3" MJ valve & Box
13. 2" MJ valve & Bo:x

l4. Line Clcanout
15. 2" Air Relief Valve
16. valve Flush Hydrant

17. Heter 5/3" »n 3/4"

18. Pressure Regulator
19. cCorporation Stop

of cost estimate - August,

Estimated
Quantity

66,250
7,500
7,950

10,600

21,200

74,500

83,100

409,600

2 Ea.

6 Ea.

2 Ea.

305

98 La.

305

- 12 -

Unit
Price

en prepared by
al design plans
1970).

Total
Estinmated
Cost

L.1",

L.F.

L.,

L.F,

L.I.

L.,

L.F.

L.F.

Ba.

0.60
180.00
120.00

20.00
75.00
65.00
70.00
70.00
120.00

45,00

$182,187,
13,125,
11,527,
11,130.
18,020.
59,600.
58,170,
245,760,
360.
120.
180.
1,050,
1,495,
840,
420,
240,
13,725.
1,470.

2,135,
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50
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Total

Item Bstimated Unit Estimated
Ho. Description Quantity Price Cost )
20, 14" P.V.C. Pipe

(Service Line) 82,000 L.F. 0.70 57,400.00
21. Secxvice Line Valve

and Box 305 EBa. 40,00 12,200.00
22. Service Crossings 70 Ea. 175.00 12,250.00
23. Highway Crossings 22 Ta. 300.00 6,600.00
24. Railrovad Crossings 5 Ea. 300.00 1,500.00
25, Interstate Crossings 1 Ea. 4,500.00 4,5Cu.006
26. PBooster Station,

250 GPM 1 Ea. 9,000.00 9,000.00
27. Altitude Valve & Box 2 Ea. 1,500.00 3,000.00
28. Hydrants 2 Ea. 300.00 600,00
29. EBlevated tank,

75,000 Gal. Capacity 1 BEa. 36,000.00 36,000.00
30. Elevated tank,

15,000 Gal. Capacity 1 Fa. 25,000.00 25,090.00
31. Vells, 2 @ 100 GPM 2 Ea. 19,000.00 38,000.00
32. Treatment Plant,

200 Grif 1 Ba. 80,000.00 80,000.00

Total Estimated Construction $907,605.00

Engincering 50,845.00

Legal 11,500.00

Abstracting 4,000.00 .

Land 1,500.00

Inspection 11,506.00

Contingencies 25,000.00

Total Estimated Project Cost $1,011,950.00

I.ess 305 G $160.00/Customeyr $48,800.00

Rescerve of Initial Operation _ 2,000.60

$46,800.00
Loan Required $ 96%,150.00
- ]3 -
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VIL., ESTIMATED THCOME

PROPOSED FATE SCHEDULL

Group 1

Group TI
Group YII
Group 1V
Croup V

Use Per
Lionth
1,000 gals.
2,000 gals.
3,000 gals.
4,000 gals.
5,000 gals.
6,000 gals.
7,000 gals
8,000 gals.
9,000 gals.
10,000 gals.
11,000 ¢als,.
12,060 gals
13,C00 gals.
14,000 gals
15,000 gals.
16,000 gals.
17,000/ gals
18,000'gals.
19,000 gals.
20,000 gals.
21,000 gals,
24,000 gals.
25,000 gals.
30,000 gals.
31,900 gals.
40,000 gals.
42,000 qals.
67,000 gals.
75,000 gals,
90,000 gals.

.

First 1,000 gallons/month

or less

Hext 4,000 gallons
Hext 5,000 gallons
dext 19,000 gallons
All over 20,000 gallons/

montn

Revenue

ng_psor

S 6.50
9.60
11.50
14.00
16.50
18.50
20.50
22.50
24.50
26.50
28,00
29.50
31.00
32.50
34.00
35.50
37.00
38.50
40.00
41.50
42,25
44.50
45,25
49.00
49.75%
56.50
58.00
76.75
82.75
94.00

Totals Per Month

Total Per Year
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$6.50/Minimum Charge

$2.50/1,000
$2.00/1,000
S1.56G/1,000

$0.75/1,000

llo. of Revenue
Users Per Hontly
9 S 58.56
39 351.00
21 241.50
41 574.00
29 478.50
24 444.00
20 410.00
19 427.50
11 269.50
19 503.50
13 364.00
5 147.50
7 217.00
10 325.00
6 204.00
3 106.50
4 148.00
1 38.50
3 120.00
6 249,00
3 126.75
2 89.00
2 96.50
1 49.00
2 99.50
1 56.50
1 58.00
1 76.75
1 82.75
1 94.00
305 $ 6,500.25

$78,003.00

~callons
gallons
gallons

gallons
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VITYI. DIESTIMATED OPERAITIONAT, COSTS

A. - POVIER COLTS:

1. Well Pumps

175" x 200 GpPN = 15.8 H.P.
960 »x 0.70 x 0.80

8 hr./day - 240 hr./mo.

KWil = 15.8 x 240 x ,746 = 2,830 KWH/!Mo.

Cost = 2,830 x $0.02 = $56.50/mo. = $675.00/ycar
2. Main Booster Pumps at Treatment Plant

181' x 200 GPM = 16.3 H.P.
3,960 x 0.70 x 0.80

RKWH = 16.3 x 240 x ,746 - 2,920 KWi/mo.
Cost = 2,920 x $0.02 = $58.45/mo. = $700.00/year
Add $700.€0/y=zaxr for heat

3. Small Booster Station

250' = 150 GPM = 16.9 n.P.

3,960 x 0.70 % 0.30

KWl = 16.9 x 240 % .746 = 3,020 KWH/mo.
Cost = 3,020 x $0.02 = $60.40/mo. = $725,00/ycar

B. SUMMATION O OPERATING COSTS

1. Power Cost $ 2,800.00/year
2. Labor, Billing and Clerical 8,000.00
3. Chemicals 750.00
4. Insurance 500.00
5. Maintenance end Repair 2,000.00
6. Miscellaneous _.__950.00

$15,000.,00/ycorx

_.ll‘,_
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BALANCE GHEET

A, - Punds P'sovided

1. DBstimated Water Income $£78,003.00

B.  TFunds Expended

1. Maintenance and Operaticn
Costs $15,000.00

2. Debt Sevvice on Loan

$965,150.00 - 38 yra., - 59

$59.28/81,000/yr. $57,214.00
Total Funds Expoended $72,214. 00
Balance for Rescrve $.5,782.00

X.  RECOMMENDATIONS

A. PROJLCT SUMMARY:

Customers Sexved 305
Total Pipe Footage 680,700 fcet
Total Pipe Mileage 128.4 miles
Customers Per Mile 2.37
Water Storage Tanks 2
Treatment Plant 1
Booster Stations 1
Wells 2

Construction Cost

Total Project Cost

Loan Requircd

Association Funds Recuiired
Loan Per Custoner

907,605.00
1,011,950.00
965,150.00
46, 800.00
3,165.00

NN

B. ECONOMIC FEASIBILITY:

In Section VII of this Report it was determined
that the Association annual wator revenmae, based on
the propcsed rate schedule and the anticipated average
use of water per customer, will bo §78,003.00 per year.
The estimated operatirg and maintonance costs per year,
froem Section VIII, is $15,000.00. Annual debt scuvice
on the required loan is $57,214.00 per year leaving an
annual reserve balance of $5,789.00. This is about a
10% reserve that is desiraple.

_16-
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C. CONYRIBUTIONS :

» The Association contrvibuation should average $160.060
per customcer which represents about 5% of the project
cost per customer. The $10.00 per customer already
celiccted should be credited toward the total initial
payment per customen,

There are quite a few additional prospective custo-
mers who could connect to the system if they chose to
do so. It is recommended that all additional customers
who desire service after construction has started bo
charged the full amount plus an additional amount to
be determined by the Association Board. This can be
handled in a business like manner by including a state-
ment of the Associaticn policy vegavding post~connecticen
customer hookup charges in the printed Association
regulations.

D. LOAN REQUIRED:

We hereby recomnend that a loan be approved for
$965,150.00.

E. REPAYMENT TERMS:

It is recommended that the loan have a term of
forty years and be repeid from the procecds of the sale
of water to Associaticn customers according to the Rate
Schedule in Section VII and the Balance Sheet in Section
IX.

. PROPERTY AND LIABILITY INSURANCE:

It is recommended that proverty and fire insurance
be carried on the treatment plant, wells and all punps
and electrical control units. The Association should
also carry liability insurance to cover any persocn
hired for operational and naintenance work.

- 17 -

e e i e DEWILD, BRANT, RECUEEORT & ASSOCIATES OO, - —



SUPPLEMENT "AM

REVISED FINALCIAL DATA
ASSUMING WATER IS
PURCIIASED FROM
SIOUX FALLS, SOUTH DAKOTA

Sep:ember, 1970
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IV.  ESTIMATE OF PROBASLE COSTS.

The follewing cost estimate has bheen vrepared by
the Engincer without the benefit of final design plan or
survey. (bate of cost estimate - hugust, 1970).

Total
Item Estimated Unit Estimated
No. Description Quantity Price Cost
1. 8" A.C. Pipe 14,200 L.F. $ 2.75 $ 39,050.00
2. 6" P.Vv.C. Pipe 7,950 L.I. 1.75 13,912.50
3. 5" P.V.C. Pipe 23,850 L.r. 1.45 34,582,50
4, 4" p.v.C. Pipe 26,500 L.F. 1.05 27,825.00
5. 3%" B.Vv.C. Pipe 51,600 wn.F. 0.8% 43,860.C0
6. 3" P.V.C. Pipe 81,200 L.F. 0.80 64,960.00
7. 24" P.v.C. Pipe 91,000 L.F. 0.70 63,700.00
8. 2" P.V.C. Pipe 378,900 L., " 0.60 227,340.00
9. 8" MJ Valve & Box 2 Ba, 18%0.00 asn.oo
10. 6" MJ Valve & Box 1 Ea. 120.u0 120.00
11, 4" MJ Vvalve & Box 2 Ea, 90.00 180.00
12. 3" MJ valve & Box 14 Ba. 7¢.00 1,0Z0,00
13. 2" MJ vValve & Box 23 La. 05.00 1,495.,00
14. Line Cleanout 12 Ea. 73.00 840.00
15. 2" Air Relief Vvalve 6 Ba. 70.00 420,00
16. Valve Flush Hydrant 2 Ea,. 120.00 240.00
17. Meter 5/8" x 3/4" 305 EBa. 45,00 13,725.00
18. Pres.ure Regulator 98 Ea, 15.00 1,470.00
.
19, “orporation Stop 305 Ea. 7.00 2,135.00
20. 14" p.v.C. Pipe
(Service Line) ¢ 872,000 L.T. 0.70 57,400.00
- 2 -
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23.
29.

36.

Total

Bstimated unit Estimated
Description Quantity Price Cost
14" Service Line
Valve and Box 305 Ea. 40.00 12,200.00
Service Crossings 70 Ea, 175.00 12,250.00

Highway Crossings 22 Ea. 300.00 6,600.00

Railroad Crossings 5 Ea. . 300.00 1,500.00

Iirterstate Crossings 1l Ea. 4,500.,00 4,500.00

Booster Station,

250 GPM 1 Ea. 9,000,00 9,000.00

Boosteyr Station,

50 GPM 1 Ea. 4,000.00 4,000.00

Altitude Valve & Box 2 Ea. 1,500.06 3,000.00

Hydrants 2 BLa. 300.00 600.00

Elevated tank,

75,000 Gal. Capacity 1 BEa. 36,000.00 36,000.00

Elevated tank, -

15,000 3al. Cap. 1 Fa. 25,000.00 25,000.00

Underground Water

Storage Reservoir,

250,000 gallons 1 Ea. 70,009.00 70,000.00
Total Estimated Construction $779,.315.00
Engineering 44,431.00
Legal _ 10,000.00
Abstracting 4,000.00
Land v 2,501,.00
Inspection 19,000.00
Contingprncies 22,0095.00
Total Lstimated Project Cost $872,24G.00

Less 30% @ $150.00/Customer $¢5,750.00
Reserve for Initial Operation 2,000.00

§43,750.00

Loanr Reguired $828.496.00
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Use Per Revenue No. of Revenue

Month Pery User Users Per HNonth
1,000 gals. $ 6.25 9 S 56,25
2,000 gals, 8.75 39 341.25%
3,000 gals. 11.25 21 236.25
4,000 gals. . 13.75 41 563.75
5,000 gals,. 16.25 29 471.25 !
6,000 gals, 17.75 24 426,00
7,000 gals. 19.25 20 385.00
8,000 gals. 20.75 19 394,25
9,000 gals. 22.25 11 244,75

10,000 gals. 23.75 19 451,25

11,000 gals. 24.75 13 321.75

12,000 gals. 25,75 5 128.75

13,000 gals. 26.75 7 187.25

14,000 gals. 27.75 10 277.50

15,000 gals. 28.75 6 172.50

16,000 gais. 29,75 3 89,25

17,000 gals. 30.75 4. 123.00

18,000 gals. 31,75 1 31.75

19,000 gals. 32.75 3 98.25

20,000 gais. 33.75 6 202.50

21,000 gals. 34.50 3 103.50

24,000 gals. 36.75 2 73.50

25,000 gals. 37.50 2 75.00

30,000 .gals, 41,25 1 41.25

31,000 gals. 42.00 2 84.00

40,00C gals. 48.7% 1 48.75

42,000 gals. 50.25 1 50.25

67,000 gals. 69.00 1 69.00

75,000 gals, 75.00 1 75.00

90,000 gals. 86.25 1 86.25

Totals Per Month 305 $ 5,909.00/Mo.
Total Per Year $70,908.00/Yr.

WA’I‘Eﬁ COST TO USERS PER MONTH PER 1,000 GALLONS

First 1,000 gallons Cost - $6.25
Next 4,000 gallons Cost - $2.50
Next 5,000 gallons Cost - $1.50
Next 10,000 gallons Cost - $1.00

I

All over 20,000 gallons Cost $0.75

-4 -
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VIII. ESTIMATED OPERATIONAL COST

A. WATER USE:
(From Rate Schedule)
2,586,000 yallons pexr month

B. WATER COST:

1. »Assumed Purchase Price = 30¢/1,000 gal.
2, Cost Month - 2,586 x $0.30 = $775.80/Mo.,
3. Cost/Year ~ $775.80 % 12 = $9,309.60/Yr.

C. POWER COSTS:

1. Main Booster Station

216' x 175 G.P.M. = 17.0 1.P,
3,960 2 0.70 % 0.80

8 hr./day = 240 hr./mo.

KWH = 17.0 x 240 x ,746 = 3,042 RWH/lMo.

Cost = 3,043 x $0.02 = $60.86/Mo. = $731.00/Year
2. Small Booster Station

195' x 50 G.P.M, = 4,40 H.p.
3,960 % 0.70 x 0.80

8 hr./day = 240 hr./mo.
KWH = 4.40 x 240 3 .746 = 788 KWi /1o,

Cost = 788 x $0.02 = 515.76/Mo., = $154/Year

..... - DEWILD, GRANT, RECKERT & ASSOCIATES Co, .-



D. SUMMATION OF AIMIUAL OPERATION COGTS

1. Water Purchase $ 9,309,060
2. Power Costs 885.00
3. Labor, Billing and Clerical 3,000.00
4., Insurance 500.00
5. Maintenance and Repair 2,000.00
6. Miscellaneous 1,115.40

$16,810.00/Yr.

IX. BALANCE SHEET

A, FUNDS PROVIDED:

1. Estimated Water Income $70,908.00/Yr.

B. FUNDS EXPENDLD:

1. Watexr Purchases $ 9,309.60/¥r

2, Maintenance and
Operating Costs $ 7,500.40/Yx

3. Debt Service on Loan
828,496.00 - 38 Yrs. - 5% @

$59.28/1,000 yr. $49,113.00/Yr.
TOTAL FUNDS EXPENDED $65,923.00/Yr,
BALANCE FOK RESERVE i:ié:ﬁgégg
X.  SUMMARY
A. Total Project Cost - $872,246.00
B. Cost per Customer - S 2,860.00
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VATER RIGHTS DIVISION (605) 773-3352

April 1§, 1982

Jerry Sleqel, Manager
East Dakota Conservancy Subdistrict
524 17th Avenue ]
Brookings, South Dakota 57006
RE: 1790-3
Dear MNr. Slegel:

This letter Is In response to your request for a review of the Lincoln
County Rural Water System.Permit Ho. 1790-3. This Permit authorlizes
diversion of 1.63 cfs cr 731.87 gpm from the Clty of Sloux Falls well
flela in Hinnehaha County north of Siovx Falls., The water Is delivered
to the Rural Water Svstem through the Sloux Falls water distribution
system.

The diversion rate of 1.63 cfs authorizes up to 1,053,893 gh/lons per
day or 31,616,784 gallons In a 30 day month. | understand that the
current contract between the City and the Rural Water System allows

.up to 6,000,000 gallons per month. You have asked If the existing

Fermit authorlzes more than the 6,000,000 gallons per.moath? sThe
answer Is yes, any contract could be increased up to the limits stated

above without any change In the authorized diversion rate and Permit
No. 1790-3.

If there are additlonal questions on this Permit, please feel free
to contact me.

Very truly yours,

t
i

JOHH HATCH, Chief Engineer
Vater Rights Division

JH:ms
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jg& DEPARTMENT of ENVIRONMENT
and NATURAL RESOURCES

JOE FOSS BUILDING
523 EAST CAPITOL
PIERRE, SOUTH DAKOTA 57501-3181

www.state.sd.us/denr

CREAT FACES, GReAT PLACES.

August 18, 1999

Dennis Larson, Manager

Lincoln county Rural Water System
P.O. Box 36

Harrisburg SD 57032

Dear Mr. Larson:

I am writing as a follow-up to our telephone conversation regarding Water Permit No. 1790-3.
Specifically, you called regarding who the Water Rights Program lists as the holder of Water
Permit No. 1790-3.

Water Permit No. 1790-3 appropriates 1.63 cubic feet of water per second through the city of
Sioux Falls well sites with a priority date of November 23, 1970. In 1986, Lincoln County RWS
applied to add the Town of Tea to the service area and to amend Water Permit No. 1790-3 to
clarify the authorized appropriation of water.

On April 30, 1986, John Hatch, the Chief Engineer of the Water Right Program, sent you a letter
stating that “Although LCRWS water is pumped, treated and delivered under an agreement
between Sioux Falls and LCRWS, the water is from LCRWS water rights and not Sioux Falls
water rights”. From my review of the file, Mr. Hatch’s analysis remains the same. Water Permit
Nos. 1790-3 and 1790A-3 continues to be held solely in the name of Lincoln County RWS.

I hope this information is helpful. Please do not hesitate to contact me if you have any questions.

Sincerely,

Eric Gronlund
Water Rights Program
(605) 773-3352
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PMB 2020
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APR 01 2005
3454-3
6162-)

Lincoln County Rural Water System
Box 36
Harrisburg SD 57032

Dear Sir:
Enclosed are Water License Nos. 3454-3 & 6162-3. This is the final water right document completing your
process of obtaining a Water Right. Enclosed is Receipt No. 001785 in the amount of $50.00 which you paid

for the investigation and issuance of the Water License No. 3454-3.

As long as you use the water beneficially, as stated in the Water License, State Water Laws provide that
you have a continuing right to use the water.

Sincerely,
e Sl
Garland Erbele, Chief Engineer
Water Rights Program
(605) 773-3352
NOTE: The applicable portions of No. 1790-3 & 1790A-3 are incorporated into Water License No.6162-3.

enclosures
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