City of Shelby
Attachment 606 NIR-1 Supporting Information

TEMPORARY CHANGE ADDENDUM
FORM 606-TCA

HydroSolutions Inc



Form 606-TCA (Naw 10-12-2012) Appiicant Name _ City of Shelby

i APPLICATION FOR CHANGE OF A WATER RIGHT

|
TEMPORARY CHANGE ADDENDUM |
§ 85-2-407; § 85-2-408: § 85-2-436, MCA !
ARM 36.12.1901 |

This addendum must be compieted and the required information attached to a change appiication when 2z |
temporary change is requested under the statutes shown above. A temperary change can be made o a point of |

diversion, place of use, purpose of use, or place of storage of a water right. Complete an addendum for each |
water right that is proposed to be temporarily changed

On a separate attachment provide the following information. Attachments must be labeled as shown in the
sections below. (i.e. TCA.1.a) If a section is not applicable, labe! the saction as Not Applicable or NA. Improperty |

labeled attachments will not be considered. Conclusions, calculations, references. data. and assumptions used |
must be inciuded in the application materials. |

Water Right No. 41P 192877 00 and 41P 192879 00

Complete this form for each
water right being changed

| Section 1. Temporary Change Details

TCAA1.2 Who is the owner of the water right?
City of Shelby

TCA4k Yes [0 No [ Isthe owner of record changing the water right for another's use? If no. explain
whose use is it being changed for?
The water right use will remain as municipal beneficial use. The water right wiil be changed to

change the places of use (service area) and points of diversion.

TCA1c How many years will the water right will be temporarily changed? 10 years

TCA1d  Yes O No [ Wil the temporary change will be intermittent over the years? If yes. explain how
it wilt be used.

TCAAe For what purpose will the water right be temporarily used?

Municipal water supply until the North Central Montana Regional Water System is operafional.

TCA.1f Yes 00 No B Is the quantity of water subject to the tamporary change being made availablg

from the development of a new water conservation or storage project? If yes, explain th= water
conservation or storage project.
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STATE OF MONTArb-ro-& e o N

-
Department of Natural Resources and Conservation WHITI

PINK -
- RO
Vo MEGL L RN GOLDENROD — DRILLER

State law requires that this form be file a by the water well driller on any water well com-
pleted by him on and after July 1, 1973 within sizty (60) days after eompletion of the well.
T WELE GHNER 1elby # 7 e B :
2. MELL LOCATION'County Leple 25 5 % . X% %, Sec.2l ., Twp. JIlN N6 Ro. E-W
=]
3. PROPOSED USE: Domestic Stock & Municipal Industrial Lawn and Garden
Irrigation _ Other (if other, speeify)
4. METHOD DRILLED: : cCable Bored 8. WELL LOG:
Forward Rotary ____ Reverse Rotary Depth (ft.)
Jetted Other (if other, specify) From To
2 : e P S, v T Sl
. |'5. WELL CONSTRUCTION: £16;
Diameter of hole 1~ inches. Depth 30 ft. 12 3B
Casing: _ Steel Plastic ____ Concrete 38 35
___ Threaded i Welded __ Other (if other, _
specify) ‘ ' S 2
Pipe WéightJDiaa. 12 Fromd £B To: =9 : e z
8 _1blEEe . inches’ = feet feet : ' S
1b/ft.  inches | feet feet o B g o e
1b/ft.__ inches feet feet
Was perforated pipe used? Yes &+ No
Length of pipe perforated feet
Was casing left open end? X Yes No
Was a well screen installed? | Yes No
MaterialStainleas Steal Dia.11: inches
(stainless steel, bromze, cte.) ;
Perforation type: . slots __ holes x
Size gl * 'set from 28 ! feet to 35 feet
Size &0 set from 53¢ ' feet to iE feet
Sizel o4 set from feet to feet
Was a packer or seal used? A Yes No
If so, what material
Well type: . Straight screen __ Graveled (Use separate sheet if necessary)
Was the well grouted? .4 Yes  No | 9. DATE STARTED:
To what depth? elf Eeet
Material used in grouting .o - . 10. DATE COMPLETED: .., > 1
Well head completion: Pitless adapter :
12" above grade Other o ¢ 11. WAS WELL PLUGGED OR ABANDONED? _ Yes No
(If other, specify) If so, how o
Was the well disinfected? Yes No
12. DRILLER'S CERTIFICATION:
6. WATER LEVEL: This well was drilled under my jurisdiction
Static water level ft.below land surface and this report is true to the best of my
If flowing: closed-in pressure psi knowladge.
GPM flow through inch pipe
Controlled by: Valve Reducers
Other, spectfy Driller's op Pirm Nam IZeense No
. WELL TEST DATA: _ Pump i BRailer __ Other
(If other, specify) Addresgs
Pumping level below land surface:
ft. after __hrs. pumping gpm
ft. after hrs. pumping gpm Stgned by Date

M: 81572
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Form No. 603 (Rev. 7/76) STATE OF MONTANA File No.

01 3N O2W A CDE’ .
( N ,hDepamnent nl’ Natural Resources and Canservation White-Degartment
{ L) Yellow-Department
! WELL LOG REPORT Pink-Well Qwner
Gold-Drilter
State law requares that this form e filed by the water well dnller within 60 days after completion of the well, a 009481
afCunwkmmaf(‘mundmaﬂndopml be filed by the well owner withir: 60 days gfter the water hasbeen . .. .
% . 2 CUBRE u/%)il DDRESS
5 %& T 57977
| | 3 PROPOSED USE domestic (includes lawn and garden); stock: __{ _ municipal; ____ ndustrial;
irrigation; other {specify)
4 WELL LOCATION 8. WELLTEST DATA X pump baler other
(if other, speaify)
feyel below
T _ﬁ. s nmzﬁf_ l-
e Mpumpng "~
HW NE
9. WASWELL PLUGGED OR mnoum_v-:_i(u.
: i yes, how? :
=1 10. DATE STARTED / [ :
Bl . | DATE COMPLETED o
I 1. WELL LOG !
S5 sw ——5E— Depth (f1.)
§ : s & 1]
i , | /i
4 T L1 21
: -_-1""_ - % % %_ | %Section 3 | i
S e 2N R._A W ﬁg -
BN T # Nor§ EarW | K01
g 0OR, Lot ? Block
4 Subdivision
e City County
| Eewation_ Accuracy: __ *10% _+50%__#100" e
| 5 DRILLING METHOD T e bored, BRESee
e forward rotary, _ reverse rofary,  jetted, |
o other (specify) E i
g WELL musmuc'nnn AND COMPLETION
s of "fo ] i andior
E': 2 E 3
b AT To i
[faet) !
E a4 ]
: : : . —
L ! i :
! — e -
1 IM_‘W“-
| . ZoTlc Tedd GH/ S :
Was casing left open end? Yes, No S AT
Vias a packer or seal used? Yes, No
i if s0, what matenal L
| Was the welt graval packed? Yes, X e =
Was e well grouted? Yes, No
To what depth? :
Material used in grouting _ | 00 1y o & g {use soparats sheat  nacesary|
“",'z":m";‘f‘:: ""‘9 ptar — 12. DRILLER'S CERTIFICATION
(if ther, speeify) : Tltuwellwad:ileduu&:sypmﬁchunﬁ&umm
l St iy the s true to the best of my tmmlﬂlg. L. .f. =
i Pump intake level feet below land surface ’ "
Power (electric, diesel, etc.) "'f ZAdLe U H’,'! Mi.-v b;’?
Sgnature Tiowmns
7. WATER LEVEL ) g »g
Static waterlevel /[0 feet below land surface i f? e
I flowing, closed-in pressure psi Fu'r: .::-:‘—WE‘ p{,é “g =2
gpm flow through inch pipe -
Controlled by: valve, reducers, ather A& f~] @ J {78 A 1,4(%# "jﬂﬂl §947 ¥
(if other, specify) Addren

Mg
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STATE OF MONTANA

Jesta

Foa Mo

Form No. 503 (Rev. 176l : : &
JOI 3y, 03w 21 CPBb :
Department of Natural Resources and Conservation White-Department
~ : Yellow-Department
WELL LOG REPORT COD bl Pink Well Ownet .
Gold-Driller {
009482 |

State law requires that this form be filed by the water well driller within 60 days after completion of the weil, an
within 50 days affer the water has beetiy . -

jl of Compietion of Groundwater Development, be filed by the well awner

_of Completion of a
1. WELL ' 2. CUBRENT MAILING DRESS :
mmczzEZZég ﬂll%_j*ﬁﬂ? #10 _dLJ%;_ji&igijéﬁzgzgzﬂz:izzzg»
- [73. PROPOSED USE T domestic ncindes lwn and gerden); ____stock; X manicipal; ____ wdustrial; 1
3 irrigation; ather (specity) 1
4. WELL LOCATION s, WELLTESTDATA_ X pump___ baier ____other
TR ‘ - {if other, specify) E 2 i
i Pumping betow - 5
,l i3 fr after hrs.pumping @™ |
E' NW NE % E
7 3 waSWELL PLUGGED OR ABANDONED?__ Yes X No | |
¥ ¥es, how? — 1
= ; 10, DATE STARTED % /977 ¥ &1
‘ DATE COMPLETED i 8
s e e : 8
= 11. WELLLDG i
SW +—SE Depth (ft) :
| From _ 8
| o L B ) k
T tZ >
% % - % .4/ ‘/dfb - ‘
e Section f ) / i
Y 71 A TR IW ey
NorS EorW i .
0R, Lot /o Black ] PR | -
s l I! - e 1 =3 3
"‘w = - Caunty l’gt!g e i 3 1
= .wu‘ Accuracy- =10 _ *507__ 100" S s SRR _:'H 2
| 5 DRILLING METHOD X coble, __ bord, : ,
3 © forward rotary,  reversrofary, jetted, T 3 4
ather (specify) | B
i |
' §. WELL CONSTRUCTION AND COMPLETION |
of | San and oot | [Forlorss ndlor 1 :
Fnto [ B =
Bnson| 41 |29 [ =
i & i Pl S Fge s o -
| |
| 5 Bl
! 1
Was casing left open end? X Yes, No = £ 1
Vias a packer or seal used? Yes, No
1 s0, what material L ==t
Was the well gravel packed? 5
Was e well grouted?
_ To what depth?
| oy ;:""m N 12 DRILLER'S CERTIFICATION
F athar, speciiy) s Tkhnelmmnﬁtmiuﬁsdicﬁnamdﬂlkmm
Hm.! specify ~pump type smto&ebu'lo!uyh:orded;p. " ol
Pump intake level feet below land surface Y 1/ .
Power (electric, diesel, etc.) Zia4 27
’ 7. WATER LEVEL 45 / 54
s - 1 r -‘; # /s # F ;!
Static water level } {eet below land surface (D terts’ 3’5/49&’441 é{«"
If flowing, closed-in pressure psi Fum same “
gpm flow thraugh inch pipe = £ + UH A = b
Contralled by: ____ valve, reducers, other g 10 fg Qart N Ji’x_&"_z‘[ ﬁ’# XY /‘z
(if other, specify) Addresy hN ]

M:EFS TS



A T S WELL LOG REPORT File No. £~ 205323

Stateé taw mqmrss mar the Burgau's copy be filed by the water well driller within 60 days after completion of the weil.

1. WELL OWNER

‘} Dura:!onol' ;ast Pumping lime_;Zinrs L
' = ] Recmm m_______f._h 2 Jae s after
z cunmunmamaess stopped.-

pumping
Myg - Welrsmweammmdmormmwmwlumnmw
Nours o mone. The tast shall the development of the well, and shall be

songuctad continyously nloemtm:aur.hu?a Ieaslugmmsmaln-
- tended apprapriation. In additien to the above Information, water lavel data

shall be collected and reccrded on the Departmant's “Aquifer Test Data”
_,4,6_.._ _ﬂ section o2/ __ | fom.
w31 8 range R e@caunty Toode | NOTE:Allwels stll bo squipped with an access port ' inch miaimum of

L, & pressura gauge that will indicate the shut-in pressura of a flowing well. Re-
oY Govn'l Lot ortol mevable caps are accepiable as aceass pods "
Subdlvision Name
T bar 11, WAS WELL PLUGGED OR ASANDONED? ___Yes _J_No
- 1 y&s, how? :
4. PROPOSED USE Damestic ; Stock 11 Irrigation ()
Other 7} specity P 12 WELLLOG . ¥
1 T ¥ s ' # : it
: - — - “Depih (i) . . i
5. TYPE OF WORK: | From To
New well &  Method:Dug 3 Boed C o]
Deepenad C Cable I Dren X ety
Aeconditioned O Rotay O Jetted O g9
& DIMENSIONS: Diameter o Hole ks
Dia. [Q in. from 0Q _ﬂ.mzﬁﬁ 2
Dia in. from __Qﬂ fLio =
in. from 1o 1 f2Ce
7. CONSTRUCTION DETAILS:
Casing; Stee! e & tom F42 n0 26 1
Threaded (1 % Dia from______ftto_ - H
wﬁm: Thickness_e TR, _
Casing; Plastic Dia. from, ft.t0, ft.
Weight _______ Dia.__ frem ft.t0 ft.
PERFORATIONS:  Yes O No B
Type cf perforator usad
Size of perforations in. by in
parforalicns from f . -
parfaralions from fi.ta ft, -
parforations from fi.to ft
# ' ! —_
- T B
GRAVELPACKED:  Yea Mo ¥ Sieofgravel”™
Gravel placed from ft.to_ fl. : T
GROUTED:  Towhatdepth? . o0 & e e
Material used In grouting P L L
8. WELL HEAD COMPLETION:
Pitless Adapter TYes  XNo
9. PUMP i inatailed) R
Manutacturar's name ATTACH ADDITIONAL SHEETS IF NECESSARY
; P s
b i 13, DATECOMPLETED L= —F=
10. WELL YEST DATA

14, DRILLERICONTRACTOR'S CERTIFICATION
mlm section for [ depth
s K iy o s s e il e e NS 1™ vttt - jurisdiction and ths regert s true o the best of

Aﬂ walls under 100 gpmmyst be tested foraminimym of ona hour and pro- my knowledge.
uidamelulhwlnqm!gmatbn 53 (,%Ca -7 4 - 7S
a) Alr N .
e e “"“*“’““:;‘.'*——”——" | kel T ng 3.
Flow contraolied by: vale, "\ reduce s, 4l % e ea? i,
i {/60/ T2 Aee By prigv0s
ff; Thewﬁnimmggm I e Y 3
8 Pmnp!ngmrm .& hrs. after %M %2
pumping began. s s

MONTANA DEPARTMENT OF NATURAL RESOURCES & CONSERVATJ’ON
1620 EAST SIXYH AVENUE  HELENA MONTANA 60620-2301 asa.8810

e ot ez RECEIVED
L | SEP 0 8 2005

e Loiiin? MT DEQ PUSLIC WATER *
& SUBDIVISIONS BUREAU




e W §01 (R -9
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i

Srats law ragquiras that the Bureau’s cogy b fitad by the water

WELL LOG REPORT

Fila No. _HF- POS8I2]

well deillar within 60 days after compietion of the well

5

WELL QOWNER ~

Hama /Z;/J d_[

— r

Aoty

CURRENT MAIUNG ADDRESS
20, Fox_ 743

Aehby, AT TILTE
WELL LOCATION i
AE s Sl section 2
Township Range k. F@Oounh}'ﬂﬂ-:-
Gawn't Lot .eriol Block

Subdivison Name
Tragt Number

% Dyrationcf test: Pumplng time A
g Recovary tima s frd I: —

n Raccvary water leval
pumping stoppec.

Walls intended to yield 100 gpm of more shall be tested foraparipd of &
hours of more. The test shall forlow the development i the wall, and shall be
conducted continucusly at a canstant discharga al least a3 great 33 tha in-
tenced 2gpropriation. In addition to the above information, watar ivel data
shall be collected and recordec on the Depariment's "Aquifer Test Data”

form.

NOTE: Ail wells shall ba equipped with an access port Ha inch minimum of
a prasqure geuge that will indicaze the shut-In pressure of a Hawing weil, Re-
mavabla caps are accepiable 28 ACCES3 PONS.

1.

b

. PROPOSED USE:

Domestic X Stoek 7 Irigaticn O

Other (¥ spocity

WAS WELL PLUGGED OR ABANDONED? ____Yas X No
if yes, how?

12

. TYPEOF WORK:

New well
Dsapanad
Reconditioned

Method:Dug
o Cable

a

From

WELLLOG .

Depthit)
To

0

7

=

I DIHENSlONS:Emmeler of Hola

Dia
Dia.
Dia.

L in. from
in. from __R & f.to
in. from

{r-ti (‘ndl' A’th‘. (;rann

A0
2%

{1

&ru(/-{;-:’— Wi""— ?}'t”&fﬁu! f’

£ 5

!’(_ (}{a:/
/

-

. CONSTRUCTION DETAILS:

u;,ﬁ romZZ0 o 2% #

Casing; Steet
¥ Dia from it. to, f1.

Threaded O We
Tmﬁﬁ.iiﬁ! Thicknass_eS=hok,

(asing; Plastic Dia. from
Weight Dia. from,
PERAFORATIONS:  Yes O

It to
fi.to

it
it

N

Maync

Type af parfarator used
Size of perforations

in. by

FHELDOFFICE

iL1a% fiv=

in
fLio ]

periorations from

fi.to

partarations from

parforations from #

ft.%0

SCREENS: YesX NoT 4
Manuiacturer's Name 7

Tyoa Foor. -

Dia__ A Setsize Jm_im_ﬁif‘._ﬁ.in_-zﬁ__ft
Dia. Slot size from vt fL
QRAVELPACKED:  YesD Siza of grave!
Graved placed from ft.to
GROUTED:

Towhat degih? ___ o0 42 .
Matorial veed in grouting am 2 ¥

=

«
Mcdal No.

No %

. WELL HEAD COMPLETION:

ditigss Adapter  [Yas  MRKe

-

PUMP {lf installed]
Manyfacturer's name
Type

Mode! No. HP

ATTACH ADDITIONAL SHEETS IF NECESSARY |

11

10.

WELL TEST DATA

Tha intormation requested in this secticn is requirad for all walls. Al depth
maasurements shail be from tha top of the well casing.

Aliwells under 100 gpm must e Lested for a minimum of one hour and pro-
yige the ‘oliowing intormation

g Ax Pump __ Bailar =

s Static water level immadiately beforg testng______ o .1 tlcw
ing; closed-inp psi. gpm.
Fiow controited By valve, __ . reducens,

ather, (specily!

R

) Dapthat whicn pump i o test

di Tre pumping rale. gom.

g Pumping waler bevel _ fa / hra. aHer
purnping began \

DATE COMBLETED <-=z] 92

14,

DRILLER/ICONTRACTOR'S CERTIFICATION
This weil was drilled undar Ty jurisdiction and

mmy knowiedge
Z24-92
— Data
Ze A‘/ f)ﬂ//'”? /Zﬁ' 7 Fu i
Firm Nard & S — %
/ 7%44' ¢. %a. IS8

A Ll 48

Signitume Ucense No.

this report is la to the bast of

L e

MONTANA DEPARTMENT OF NATURAL RESOURCES & CONSERVATION
HELENA, MONTANA 52020-2301

1920 EASY SIXTH AVENUE

DNRC

444-8G10

well Mo 12~

705 # 63230l

5

RECEIVED

SEP 0 8 2003

MT DEQ PUBLIC WATER
& SUBIIVISIONG BUREAU




Form No. 603 R2-99

TANL 2ZW 2\ o

MONTANA WELL LOG REPORT

Well ID#

This log reports the activities of a licensed Montana well driller and serves as the official record of work done within the borehole and casing and describes

the amount of water encountered. This form ig

ompleted by the driller and filed wi
Acquiring Water Rights is the well owner's respons[blllly and is not accomplished by the filing of this report.

DNFE with 60 d of completion of the work

Well log information is stored in the Groundwater information Center at the Montana Bureau of Mines and Geology (Butte) and water right information is

stored in the Water Rights Bureau records (Helena).

For fields that are not applicable, enter NA. Optional fields have a grayed background. Record additional information in the REMARKS section.

4

1. WELL OWf:lEH:
Name _City of Shelby

Mailing address 112 1st Street South
Shelby, MT 59474
2. WELL LOCATION: List ¥4 from smallest to largest
Ya Va_SW Y SW Vi Section 21
Township 31 N Range 2 BW County__Toole

Lot~ , Tract/Blk Subdivision Name
Well Address f
GPS OYes [ONo
. Latitude Longitude
Error as reported by GPS locator (. * feet)
- Horizontal datum = CINAD27 ~ CJWGS84
3. PROPOSED USE: [0 Domestic O Stock O Irrigation

[® Public water supply [ Monitoring Well

4. TYPE OF WORK:
(g New well

OOther:____

[ Deepen existing well (3 Abandon existing well

Test - 1 hour minimum
Drawdown is the amount water level is lowered below static level.
All depth measurements shall be from the top of the well casing.
Time of recovery is hours/minutes since pumping stopped.

Air test*
gpm with drill stem set at ft. for hours
Time of recovery hrs/min. Recovery water level __ fi.
OR Bailer test*
gpm with ft. of drawdown after hours
Time of recovery hrs/min. Recovery water level ____ ft.

OR Pump test*
Depth pump setfortest __ 37 ft.
371 gpm pump rate with} 2 , fi. of drawdown after 9 _ hrs pumping

Time of recovery _2  hrs/mirk  Recovery water level 2 . S ft.
OR Flowing Arteslan*
gpm for hours

Flow controlled by

“During the well test the discharge rate shall be as uniform as possible. This rate may or may
not be the sustainable yield of the well. Sustainable yield does not include the resevoir of the

Method: [0 Cable & Rotary [ Other: well casing. LC
7. WELL LOG:
5. WELL CONSTRUCTION DETAILS: Depth. Feet Material:

Barehole: B color/rock and type/descriptor (example: blue/shale/hard,
Dia. 16 in. from 0 ft. to 25 ft. | From To or brown/gravel/water, or brown/sand/heaving)
D!a. 12 !n.from 25 ft. to 42 ft. G 6|Sandy Sownmsoil
Dia. in. from ft. to t. X
Casing: 6 21 |Sand & Gravel
Steel:  Wall thickness __- OThreaded  §gWelded 211 26iSand, Gravel & Cobbles
Dia. __12 in. from _ 316 ftio___ 27 ft. 26 3215and & Gravel
Dia. in. from ft. to ft. 372 3315and & Gravel @/ Clay laver
Plastic: Pressure Rating Ibs.00 Threaded [1 Welded 33 37 Gravel
Dia. in. from ft. to fl. 37 472 |Bedrock - Grav Shale
Perforations/Slotted Pipe:
Type of perforator used
Size of perforations/slots in. by in,

no. of perforations/slots from fl.to ft.

no. of perforations/slots from ft. to ft. :
Screens: 3 CI No M
Material Steel
Dia. 12v__ Slotsize_ 30 from _ 27 ft.to_ 29 f. NOV-—-5—2085
Dia. _1 2" Slot size__&0 from __ 22 ftto__132 ft

"
Gravel ¥£tked: O Yes 1 %No 32 37 SOOIV
Size of gravel
Gravel placed from ft. to ft.
F_'racker;( &4 Yes ONo i _ ] O ADDITICNAL SHEETS ATTACHED
ype K=Packer epih(s) 2645 8. DATE WELL COMPLETED: g;{ﬁ 9’30705

Grout: Materialused _ Cement :

Depth from 0
6. WELL TEST DATA:
A well test is required for all wells. (See details on well log report cover.)

[ Staticwaterlevel _g g ft. below top of casing or
O Closed-in artesian pressure psi.

How was test flow measured:
bucket/stopwatchy weir, flume, flowmeter, etc
Yellowstone groundwater closure area only - Water Temperature °F
O AQUIFERTEST DATA FORM ATTACHED

ft. to 25 _# OR (O Continuous feed

9. REMARKS:

10. DRILLER/CONTRACTOR'S CERTIFICATION:
All work performed and reported in this well log Is in compliance with the

Montana well construction standards. This report is true 1o the best of my
knowledge.

Name, firm, or corporation {print) a1 and
Address I'. 0. Box .74 D
vy

Co

LHMT 59406

ﬂr‘“'l'l‘?ﬂ::
yGreat Falls

License no.

Montana DNRC P.0.BOX 201601 HELENA, MT 59620-1601 444-6610

MBMG 1D#

_ABYS

DEPARTMENT—BUREAU COPY



City of Shelby
Attachment 606 NIR-1 Supporting Information

KLJ WELL FIELD PUMPING TEST REPORT

HydroSolutions Inc



2909 Airport oad Suite 1

B0 Bow 1557 K L]
visiena, MT sgdz41567
406 4497754

kl(eng lom

Shelby Well Field Pump Test

Date: 10/2/2043 - 10/3:2013
To: Larry Benderud (Shelby, NCMRWA}
Copy to: Julie Titchbourne (Mssoula-KLY)

Brad Koon (Helena-KiLJ)
Mark Petersan (Helena-AZ2%)

From: Jason Crawford (Helana-KLJ)
RE: NCMRWA Cut Bank to Shetby

@
PURPOSE

On October 2™ and 3™ 2013, the City of Shelby Public Works Department and KLJ
conducted pump tests on Shelby’s well field. The purpose of the tests was to determine

the quantity of water that could be pumped from the wells to the 100,000 gallon tank
situated near Williamson Park.

WELL FIELD

All of the water for the City of Shelby is supplied from eleven wells located in Williamson
Park near the Marias River. The wells vary in depth from 31 to 50 feet. Seven of the
eleven wells are shut down during the winter months. Six (Wells No. 7-12) of the seven
wells that are shut down in the winter months are removed from service to prevent them
from freezing and the other well (Well No. 5, which is capable of operating during the
winter months) is shut down because the additional water is not needed during the
winter months. Following is a summary of the operations of the eleven wells:

MATIONAL PERSPECTIVE
RECIONAL EXPEATISE
TRusSTEDS aovisOR



& KL}

Well No. Well Operation Well Status

1 Pumps into the 100,000 gallon tank Is used all year.
2 Pumps into the 100,000 gallon tank Is used all year.

" 3 Pumps into the 100,000 gallon tank Is used all year.

1 5 Pumps into the 100,000 gallon tank Is shut down during winter months

[ a 7 Pumps into the 100,000 gallen tank Must be shut down during winter months

8 Pumps into the 100,000 galion tank Must be shut down during winter months
9 Pumps into the casing of Well No. 1 Must be shut down during winter months
10 Pumps into the casing of Well No. 3 Must be shut down during winter months
11 Pumps into the casing of Well No. 5 Must be shut down during winter manths
12 Pumps into the casing of Well No. 7 Must be shut down during winter monthL
13 Pumps into the 100,000 gallon tank Is used all year.

PUMP TESTING

The tests were conducted by pumping those wells that directly supply water to the
100,000 gallon tank. The wells were pumped at a known flow rate and pressure. The
rate and pressures were incrementally adjusted until a maximum pumping rate was
achieved. The testing setup for the wells generally consisted of the well, pump, pressure

gauge, meter, and the plumbing.
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The following picture represents the typical well house plumbing:
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Wells 1-8 were pumped to waste.
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Wells 1,3,5, and 7 receive supplementary water from wells 9-12. The supplementary
water is pumped from the supplementary well to its corresponding receiving well casing.

lh
r
1ol e
e i 1 MR

" The specifics of each test are as follows:

Page50f10

Well No. 1

Well No. 1 was pumped to waste. Well No. 9 pumps supplementary water into the casing
of well No. 1. Prior to starting the pump test, well no. 9 was turned on and the pumping
rate was recorded to be 160 gpm by review of the meter. Once the supplementary rate
was recorded, well no. 1 was turned on. The pressure and pumping rate were

incrementally adjusted and recorded. The following table provides a summary of the
pump fest results for well no. 1.

MATIONAL PERSPECTIVE
RECioNAL ExPERTISE
TausTED asvison



« KU

PRESSURE | PUMPING TIME CGMMENT
= (Ps1) RATE (GPM) | (10/2/13)
& 30 191 13:40
3 28 2231 | |
e 26 250
'—-
£ 24 271
e
t @ 22 293
= = 20 307
a—d
g g 18 330
e 16 357
o 14 370
=
- 12 389
i
2 10 401
E 8 415
3 128
5.5 437 14:13 | VALVE WIDE OPEN
well No. 2

Well No. 2 was pumped to waste. Well No. 2 does not have supplementary water
pumping to it. Well no. Z was turned on and the pressure and pumping rate were

incrementally adjusted and recorded. The

pump test results for well no. 2.

following table provides a summary of the

|
PRESSURE PUMPING TIME —
o (Ps1) RATE (GPM) | (10/3/13)
= 40 35 9:28
Lad T
3 35 70
32 73 9:45 MAXIMUM RATE
Well No. 3

well No. 3 was pumpec to waste. Well No. 10 pumps supplementary water into the
casing of well No. 3. Prior to starting the pump test, well no. 10 was turned on and the
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pumping rate was recorded to be 140 gpm by review of the meter. Once the
supplementary rate was recorded, well no. 3 was turned on. The pressure and pumping

rate were incrementally adjusted and recorded. The following table provides a summary
of the pump test results for well no. 3.

o | PRESSURE | PUMPING TIME
COMMENT

2 E (PSI} RATE (GPM) | (10/2/13)
0 g 30 | 87 15:07
e 25 163

- |
S @esd
= = o 20 235

Ea 15 271

=2 10 298

= 6 370 15:30 | VALVE WIDE OPEN

Well No. 5

Well No. 5 was pumped to waste. Well No. 11 pumps supplementary water into the
casing of well No. 5. Prior to starting the pump test, well no. 11 was turned on and the
pumping rate was recorded to be 175 gpm by review of the meter. Once the
supplementary rate was recorded, well no. 5 was turned on. The pressure and pumping

rate were incrementally adjusted and recorded. The following table provides a summary
of the pump test results for well no. 5.

WELL #5 -
WITH WELL NO. 11 PUMPING TO IT AT

175 GPM

|

TIME
“lrs) | RaTE(ePw) | 110/3/13) —
30 350 9:53
28 365
26 386
24 406
22 425
20 431
18 | 455
16 476
14 | 434
12 508 | 10:10 | MAXIMUM RATE
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Well No. 13

Well No. 13 was pumped to the tank because 15 it equipped with a meter inside the pump
house unlike all of the other wells. Well No. 13 does not have supplementary water
pumping to it. Well no. 13 was turned on and the pressure and pumping rate were
incrementally adjusted and recorded. The following table provides a summary of the
pump test results for well no. 13. B = =

PRESSURE | PUMPING TIME _
{ps1) RATE (Gpnw) | (10/3/13) CORIMENT
E 54 40 10:30
4 40 190
= 35 265
32 320
24 340 10:45 | VALVE WIDE OPEN

While well No. 13 was being test pumped to the tank, wells 1,2,3, and 5 were also
pumping to the tank. Wells No. 3 and 13 both pump to the same 127 PVC water main
that leads to the 100,000 gallon tank; therefore, resulting in a higher pressure reading
when the valve was wide open than if pumped to waste or pumped to the tank on its
own. Wells 1.2, & 5 all pump to a different 12" water main that leads to the 100,000
gallon tank.
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SUMMARY
Well Pumping Velumes
No. | Rate (GPM) ACRE- Comments
GPD FEET/YEAR
1 437 629,280 704.9 Well No. 9 pumps to Well No. . at 160 gpm
2 73 105,120 117.8 ]
3 370 532,800 596.9 Well No. 10 pumps to Well No. 3 at 140 gpm
5 508 731,520 8195 Well No. 11 pumps to Well No. 5 at 175 gpm
7 240 345,600 387.1 Well Ne. 12 pumps to Well No. 7 at 130 gpm
8 111 159,840 179.1
9 160 230,400 258.1
10 140 201,600 225.8 These wells pump to the other wells as
11 175 252,000 2823 indicated above.
12 130 187,200 209.7
13 340 483,600 548.5
Tl | 20 JaewmTen | 3asay | O e o

MATIOMAL PERSPECTRIE
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2969 Airport Road Suite 1B

PO Box 1567 | K L]
Helena, MT 596241567 { =
406 4497764 %

klieng.com

Shelby Water System Model

Date: 1/22/2014
To: File
Copy to: Julie Titchbourne (Missoula-KLJ)

Brad Koon (Helena-KLJ)
Tyrel Clark (Billings-KLJ)
Doug Whitney (Billings-KLJ)
Mark Peterson (Helena-AE2S)

From: Jason Crawford (Helena-KLJ)
RE: NCMRWA Cut Bank to Shelby
PURPOSE

A WaterCAD model was prepared for the City of Shelby’s water system. The model will
be used to analyze the operations of the components of the City’s system during the
various demands that the system experiences and to determine if the system can handle
additional demands,at various locations. The purpose of this report is to document the
strategies used to model the different components of the system.

MODELED OPERATIONS

The critical components of the system were included for modelling purposes. Those
critical components include the well pumps, clear well, clear well booster station, south
tank, shop tank, airport tank, prison tank booster station, prison tank, and water mains
connecting the critical components. A schematic of the modeled operations is included
in Exhibit A. The critical components are all placed at surveyed elevations. The pipe
sizes, types, and lengths included in the model are all representative of actual
conditions. Specific components of the system (i.e individual hydrants, services, and
distribution pipes, etc.) have been excluded from this model.

Well Pumps

Pump testing was recently completed on the well field indicating that during the summer
months the well field is capable of producing a maximum of 2,079 gpm. Instead of

NaTionaL PERSPECTIVE
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modeling each of the wells and well pumps separately the well field was modeled as a
reservoir with the water elevation set to the average static water elevation of the wells
(3,055.007). A single pump with a maximum operating point of 2,079 gpm was used in
place of the 11 separate well pumps. The pump was set at the same elevation as the
reservoir water level (3,055.00’). The well pumps are controlled by the water level of
the clear well.

Clear Well

The 11 wells pump to a central 12" pvc water main. The 12” water main is
approximately 400" long and delivers water to the 100,000 gallon clear well. The clear
well is 34" in diameter which equates to 6,791 gallons per foot. The clear well has the
ability to operate between 3,112.81’ and 3,125.81’. The well field pump has been
modeled to turn on when the clear well reaches a water level of 3,122.81" and off at
3,124.81°.

Clear Well Booster Station

The clear well booster station (CWBS) is situated adjacent to the clear well at an
elevation of 3,106.31". The CWBS pumps water from the clear well to the south tank,
the shop tank, and the airport tank through approximately 7 miles of 16" asbestos
concrete pipe. The CWBS consists of 4 constant speed pumps. The pumps have each
been included in the model along with the corresponding constant speed pump curves.
The booster station pump curves are included in Exhibit B. The CWBS pumps are
controlled by the water level of the south tank, shop tank, and airport tank.

South Tank, Shop Tank, and Airport Tank(Low Pressure Zone)

The 1,000,000 gallon south tank is 67" in diameter which equates to 26,372 gallons per
foot. The south tank has the ability to operate between 3,452.03’ and 3,478.96".

The 100,000 gallon airport tank is 28" in diameter which equates to 4,606 gallons per
foot. The airport tank has the ability to operate between 3,450.41" and 3,478.96’.

The 1,500,000 gallon shop tank shop tank is 80.5’ in diameter which equates to 38,070
gallons per foot. The shop tank has the ability to operate between 3,439.96’ and
3,478.96".

The total storage for the Low Pressure Zone is 2,600,000 gallons, based on the above
mentioned tank diameters a fluctuation of 1" equates to 69,048 gallons.

MATIONAL PERSPECTIVE
REGICNAL EXPERTISE
TRUSTED ADYISOR



Page3of9

«KL)

CWBS Pump 1 is set to turn on when the water level of the tanks drops to 3,475.96’,
CWBS Pump 2 is set to turn on only if CWBS Pump 1 is on and the water level of the tanks
drops to 3,475.46’, CWBS Pump 3 is set to turn on only if CWBS Pumps 1 & 2 are on and
the water level of the tanks drops to 3,474.96’, CWBS Pump 4 is set to turn on only if
CWBS Pumps 1, 2, & 3 are on and the water level of the tanks drops to 3,474.46’. CWBS
Pumps 1, 2, 3, and 4 all turn off when the water level of the tanks reaches 3,477.96’.

Prison Tank Booster Station

The prison tank booster station (PTBS) is situated adjacent to the south tank at an
elevation of 3,456.79’. The PTBS draws water from the south tank and pumps water into
the 500,000 gallon prison tank through approximately 2 miles of 12” PVC pipe. The PTBS
is made up of 3 constant speed pumps. The pumps have each been included in the model
along with corresponding constant speed pump curves. The pumps were pump tested in
September of 2013. The pump tests results were as follows:

1 Pump = 365 gpm, 91 psi

The pump curve used to define each of the pumps was created based on the pump test
information. The PTBS pumps are controlled by the water level of the Prison Tank.

Prison Tank(High and Middle Pressure Zones)

The 500,000 gallon prison tank is 49.5” in diameter which equates to 14,395 gallons per
foot. The prison tank has the ability to operate between 3,637.53’ and 3,663.38’, PTBS
Pump 1 is set to turn on when the water level drops to 3,660.38, PTBS Pump 2 is set to
turn on only if PTBS Pump 1 is on and the water level drops to 3,659.88’, and PTBS Pump
3 is set to turn on only if PTBS Pumps 1 & 2 are on and the water level drops to 3,659.38’.

PTBS Pumps 1, 2, and 3 all turn off at a water level of 3,662.38.
MODELED DEMANDS

The demands that have been modeled are the annual peak day demands for Shelby and
Cut Bank. The Shelby demands have been calculated based on 2012 meter information
from various metered locations throughout Shelby’s system. The meter results and
demand calculations are included in Exhibit C. The modeled Cut Bank demands include a
peak day demand of 1 MGD. The demands were applied at appropriate locations and
elevations throughout the model. The daily pattern applied to the demands was
determined based on the Prison Tank Level monitoring equipment for 8/5/2013 -
8/12/2013. The output from the Prison Tank Level monitoring equipment has been
included in Exhibit D. Model results of the system at peak day demands with Cut Bank

MNATIONAL PERSPECTIVE
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have been included in Exhibit E. It is important to note that when reviewing the “System
Pressures @ Peak Day Demand Plus Cut Bank” reports that the following junctions are
situated near the base of the various tanks around town: J21, J385, J551, J572, J577,
J580-J585, J594, J597, J599.

The City is divided into three different pressure zones: high, middle and low. The high
and middle pressure zones are controlled by the prison tank and are separated by a PRV.
The low pressure zone is controlled by the south tank, the airport tank, and the shop

tank.
High & Middle Pressure Zone (Prison Tank)

The high pressure zone is made up of Ethridge and the Prison, both of which are metered
and the middle pressure zone is made up of Shelby Heights. To determine the demands
of Shelby Heights, the Ethridge demands plus the Prison demands were subtracted from
the total number of gallons pumped to the prison tank. Following are the high and
middle pressure zone 2012 calculated demands:

Ethridge (High Press. Zone)

o Avg Day - 13,345 gallons (9.27 gpm)

o Peak Day - 35,304 gallons (24.52 gpm)
Prison (High Press Zone)

o Avg Day - 65,682 gallons (45.61 gpm)

o Peak Day - 173,755 gallons (120.66 gpm)
Shelby Heights (Middle Press. Zone)

o Avg Day - 83,710 gallons (58.13 gpm)

o Peak Day - 221,446 gallons (153.78 gpm)

Low Pressure Zone (South Tank, Airport Tank, and Shop Tank)

The low pressure zone is made up of the remainder of the town. To determine the
demands of the low pressure zone the total number of gallons pumped to the prison tank
were subtracted from the total number of gallons pumped to town. Following are the
low pressure zone 2012 calculated demands:

Remainder of Shelby (Low Press. Zone)
o Avg Day - 472,326 gallons (328.00 gpm)
o Peak Day - 1,249,494 gallons (867.70 gpm)
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EXHIBIT B
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Ethridge - 2012

Avg Day - 13,345 gallons

9.27 gpm

Peak Day - 35,304 gallons
24.517 gpm

Avg Day- 65,682 gallons

45.61 gpm
Peak Day- 173,755 gallons
120.66 gpm

Avg Day- 83,710 gallons
58.13 gpm

Month Usage (gal)

January 198,900

February 128,800

March 165,800

April 204,200

May 654,800

June 470,000

July 906,400

August 731,100

w | September 883,500

S | October 246,900

o | November 120,600

§ December 160,100

ﬁ Prison - 2012

; Month Usage (gal)
[C] January 2,082,400

T | rebruary 1,827,600
March 1,887,800
g April 2,208,700
- May 2,142,000
= June 2,057,700
g July 1,779,800
& August 2,011,900
September 1,995,800

October 2,059,300
November 1,882,800
December 2,038,100

Shelby Heights - 2012

Manth Usage (gal)

January 788,700

E February 950,600

2 [ march 1,058,400
% April 1,879,100
E May 2,933,200

& June 2,305,300

w July 6,423,800

e August 6,696,000
5 September 3,178,700
October 1,473,800

November 1,498,600
December 1,367,800

Peak Day - 221,446 gallons

153.78 gpm

Remainder of Town - 2012

w)

g Month Usage (gal)

; January 10,251,000

£ February 7,194,000

5 March 7,552,000

2‘ April 12,490,000

b May 17,728,000

% June 16,357,000

E July 28,493,000

= August 27,344,000

& | September 18,644,000 AvgDay- 472,326  gallons

o October 11,679,000 328.00 gpm

g November 7,230,000 Peak Day- 1,249,494 gallons

= | December 7,437,000 | 867.70 gpm
Total to Town - 2012 _I

o Month Usage (gal) Max Day (gal)

=4 January 13,321,000 457,000

I February 10,101,000 793,000

S March 10,664,000 638,000

2 April 16,782,000 872,000

E May 23,458,000 1,303,000

a June 21,190,000 | 817,000

s July 37,603,000 [ 1,680,000

5 August 36,783,000 1,659,000

= September 24,702,000 903,000 JAvg Day- 635,063 gallons

5] October 15,459,000 889,000 441.02 gpm

5 Navember 10,732,000 519,000 |Peak Day - 1,680,000 gallons

December 11,003,000 662,000 I 1166.67 gpm

« [Total to Prison Tank - 2012

§ Month Usage (gal)

2 January 3,070,000

E February 2,907,000

; March 3,112,000

o April 4,292,000

= May 5,730,000

F_) June 4,833,000

E luly 9,110,000

% August 9,439,000

2 September 6,058,000

2 October 3,780,000

5 November 3,502,000

" | December 3,565,000
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