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City of Shelby March 20, 2015
Attachment 606 NIR-1 Supporting Information

Water use to each community served in the proposed service area will be metered. A master
water meter that meters all diverted flow is located on the south end of Shelby. The City of
Shelby keeps accurate records of the quantity of water diverted and supplied to other service
areas. The City records daily water use, peak flow rates, and totalized monthly and annual
volumes for the total diverted flow. The total monthly volume is metered and recorded to each
community in the proposed service area and for residential use in the City. Service area water is
tracked for water use agreement purchases. A portion of the water reservation point of diversion
will be assigned to each well located in the well field. No new measurement plans will be
necessary for the water reservation.

Currently a master water meter that measures all water diverted from the well field is located
near the storage tank on the south side of Shelby. Other water meters maintained by the City
measure or will measure water going to the service areas proposed in this application. A map of
all current and proposed water meters is provided on the Water Meter Location Map NIR.5.C.
The City currently maintains the water meters described in Table NIR.3.1.

NIR.5.D Adequate Diversion Means and Operation

For applications that propose new conveyance facilities, provide preliminary design plans and
specifications for the proposed diversion and conveyance facilities and the equipment used to
put the water to beneficial use.

Water Reservation and Water Rights 41P 192878 00, 41P 192880 00, 41P 192881 00, 41P
192882 00, 41P 4489 00, 41P 4490 00, and 41P 58129 00:

No new diversion facilities are needed to complete the proposed change for the water rights,
and no new wells will be drilled to initiate use of the water reservation. The City's engineer
conducted a well field pumping test to evaluate the current total yield of the well field. The
pumping test was conducted on Wells 1, 2, 3,5,7, 8, 9, 10, 11, 12, and 13 on October 2-3,
2013. As described in NIR.4.C, Wells 4 and 6 are currently not operational. The well field
pumping test found a total maximum pumping rate of 2,079 gpm and 2,993,760 gpd. These
totals are greater than the total peak day demand estimated in NIR.4.A; therefore, the existing
diversion facilities are adequate for the proposed change applications (all wells and
reservation). The well field pumping test report is attached to this application package.

The City's engineer also completed a water system model to assess the capability of the City's
water system to handle the additional demands. This report is attached to this application.

The report includes description of well pump modeling, clear well and booster stations, water
storage tanks, and the modeled demands. From the report:

‘Water is pumped into the clear well from all points of diversion according to their
individual pumping schedules. From the clear well, four booster pumps pump the water
through the water treatment system where it is disinfected. From the treatment plant,
water is pumped to the south side of Shelby and the volume is recorded at the location
of the master water meter. From here water is pumped, aided by several booster pumps,
to the south tank, airport tank, shop tank, and prison tank. Check valves are located
along the lines at selected Jocations to prevent backflow. Water meters are located at
selected locations, as shown on Map Figure NIR.5.C to record the amount of water
distributed the Prison, Ethridge, Big Rose Colony, Cut Bank, and Devon |
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Conveyance facilities are built or are being designed for each of the proposed water service
areas. Existing conveyance facilities are already in place to the prison, Ethridge, and Big Rose
Colony. Conveyance facilities to Cut Bank and Devon and Dunkirk are in the design process.

Prison

There are three booster pumps that deliver water from the City’s water tank on the south side of
Shelby to the prison via a 12-inch PVC line. A 500,000 gallon water tank stores water at the
prison. A water meter exists at the prison near the water tank. A 12-inch PVC line extends north
from the prison to serve Ethridge and Cut Bank. Record drawings exist for the infrastructure
improvements that were completed in 1999. The alignment of this pipeline is shown on a plan
view record drawing sheet attached to this application.

Ethridge

The Ethridge service area is served from a 4-inch main line that is connected to the 12-inch
waterline extending north from the prison. Water distribution lines within the Ethridge service
area also include 1, 2, and 3-inch lines. A water meter exists where the system connects to the
City’s pipeline north of the prison. Record drawings exist for the infrastructure improvements
that were completed in 2003. The alignment of this pipeline is shown on a plan view record
drawing sheet attached to this application.

Big Rose Colony ,

An existing water pipeline extends north of Shelby to Big Rose Colony. The pipeline was
constructed in 2004 and water use is metered by the City. A water meter exists where the
system connects to the City’s pipeline on the north side of the City. The City and the City’s
engineer could not locate record drawings or other information for this pipeline.

Cut Bank

Design drawings for the NCMRWA pipeline from Shelby to Cut Bank have recently been
completed. The pipeline will be a 16-inch pipeline extending from Shelby to Cut Bank as shown
on Map NIR.2.D. The pipeline would connect into the City’s existing 12-inch waterline north of
the prison, where water would be metered. The proposed pipeline would parallel the existing
Ethridge pipeline and then continue northwest to Cut Bank where it would connect into Cut

Bank’s existing water distribution system. The alignment of this pipeline is shown on a plan view
design drawing attached to this application.

Devon-Dunkirk

Design drawings for the pipeline from Shelby to the Devon-Dunkirk service area have recently
been completed. The proposed pipeline alignment is shown on Map NIR.2.D. The pipeline
would be a 4-inch waterline serving a total of 25 connections. The system is designed to be
orifice limited to provide a maximum of 2.3 gpm per service connection (personal
communication, Mike O'Brien, TD&H, January, 19, 2015). The constant flow rate would be fed
into an existing distribution system of cisterns at each service connection. Existing cisterns vary
in size from 500 gallons to 10,000 gallons, with the average cistern having a capacity of 3,000
gallons. Water use would include a community water depot where water could be trucked
throughout the proposed service area. In addition to domestic and lawn and garden water use,
water would be used to satisfy agricultural spraying demands. Agricultural spraying requires
potable water to be mixed with chemicals at rates of 5 to 10 gallons of water per acre. Each
farmer within the proposed service area treats on average 6,000 acres of dry-land crops
multiple times per year through aerial application (personal communication, Roy Benjamin,
Devon Water Inc., February 3, 2015). Water use would be metered by the City where the
proposed Devon pipeline would connect to the City's distribution system. The alignment of the
proposed pipeline is shown on a plan view design drawing attached to this application.
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TEMPORARY CHANGE ADDENDUM
FORM 606-TCA
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Form 806-TCA (New 10-12-2012) Applicant Name _ City of Shelby

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 completed and the required information attached to a change application when a
temporary change is requested under the statutes shown above. A temporary change can be made to 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 labeied as shown in the
sections beiow. (i.e. TCA.1.a) If a section is not applicable, label the saction as Not Applicable or NA. Improperly

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

water right being changed.

[Section 1. Temporary Change Details |

TCA1.a Who is the owner of the water right?
City of Shelby

TCA1b  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 will be changed to

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

TCA.1.c How many years will the water right will be temporarily changed? 10 years

TCA1d Yes OO No B Wil the temporary change will be intarmittent over the years? If yes, expiain how
it will be used.

TCAe For what purpose will the water right be tempararily used?

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

TCA.1.1 Yes 00 No [ Isthe quantity of water subject to the temporary change being made available

from the development of a new water conservation or storage project? If yes, explain the water
conservation or storage project

Page 1 0f1



This Temporary Change Addendum includes 41P 192878 00 (Well 2) as well as the following water
rights. The Temporary change details are all the same.

Water Right Well Number
41P 19288000 4
41P 19288100 5
41P 192882 00 6
41P 4489 00 7
41P 4490 00 8
41P 58129 00 9,10,11,12,13

41P 71891 00 None
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FORM No. 605 .New 7-;5,D I\ B\NOD l\('(- Ab-r'o-& File No.
STATE OF MONTANA
Department of Natural Resources and Conservationm = WHITI

PINK -
CANA.. I
WELL LOG REPORT G g 1

State law requires that this foPm be filed by the water well driller on any water well com-

1%
: pleted by him on and after July 1, 1973 within sixty (80) days after eompletion of the well.

ke WELL NER'Name-:“-t:; of Bheloy #f 1 Address Sheiby, RGNt

2. MELL LOCATION'Comty Toaple LosS 3 B oM Sec. ok 5 Twp,,f‘i-'* N-S, Rg. E-N|

3. PROPOSED USE: Domestic Stock &  Municipal Industrial Lawn and Garden

Irrigation Other (if other, specify)
%. METHOD DRILLED: A Cable Bored 8. WELL LOG:
Forward Rotary Reverse Rotary Depth (ft.)
Jetted Other (if other, specify) From To Formation
; 0 5 clay & sand
T elaae 1 | D 10 BaBg e ALE YR L. o e i
ELL C( ON: | 10 12 sand & gravel water
Diameter of hole 13 inches. Depth 39 ft. 12 | 38 gand & sravel
Casing: A Steel Plastic Concrete 38 g derk ghals
Threaded A Welded | _ Other (if other, |
specify) st i d 3
Pipe Weight:Dia.: 1@ From? E¥ To: 29 s
48  1b/Et. inches  feet feet
1b/Et.  inches | feet feet g
1b/ft.  dinches. | feet feet
- Was perforated pipe used? Yes X No
Length of pipe perforated feet
Was casing left open end? X  Yes No

. Was a well screen installed? L Yes No

MaterialStainless Stedl Dia.113 inches

(stainless steel, bromze, etc.)
Perforation type: ___slots ___holes
Size 20 set from 28 feet to_35 feet
S{ze 40 set from 36 feet to_ 38 feet
Size - set from . feet to feet
Was a packer or seal used? L Yes No
If so, what material ledd
Wwell type: A Straight screen ___Graveled (Use separate sheet if necessary)
Was the well grouted? .. . X Yes  No 9. DATE STARTED: Dpca 3 49726
To what depth? _ 0=10 ' =~ feet o, o ST
Material used in grouting nent cewent 10, DATE COMPLETED: Jams 1% 1575
Well head completion: Pitless adapter 2 e 7 e ST
12" above grade Other_eapéd TT. WAS WELL PLUGGED OR ABANDONED? __ Yes . No
(If other, epectfy) | : ; 1f so, how _
Was the well disinfected? F Yes 1 No A

' /: 12. DRILLER'S CERTIFICATION:

6. WATER LEVEL: i This well was drilled under my jurisdiction
Static water level 7 ft.below land, surface and this report is true to the best of my
1f flowing: closed-in pressure psi knowledge.

GPM flow through inch pipe
Controlled by: Valve Reducers ivine Drilling Co ' %
Other, spectfy | Driller's or Firm Name License No.

7. WELL TEST DATA: _ Pump { Bailer __ Other s e th ot £ Ol
(If other, specify) : Addresgs, i i
Pumping level below land surface: o A L

ft. after hrs. pumping on gpm Yt Al DLl TR LS
ft. after hrs. pumping gpm Signed by : Date
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Eorm No. 603 ;Rw 27761 STATE OF MONTANA ot
a o J m’ﬁfmi and %ﬁnfm White-Department
S o D E Dﬂepmmem a Yiour D
WELL LOG REPORT Pink-Well Dwner

Gold-Drifler |

mbﬂ.ﬁ)iﬂflumnmkmuofmwdl,a 00?481

State law requires that this form ¢ filed by the water well driller with
() days after the woter has beeh . — <. -

of Completion of Gmundmrer Development, be filed by the well owner withir: 6

1 1. WELL 1 j r 3 CU}aPE MAL Il DDRESS
Name { A dﬂ #1 Lt :
: -,!!J'lﬂil’ﬂ’
3. PROPOSED USE domestie lincludes lawn and garden): m:k._,z__mm-l — dustrial; |
iwrigation; ______ other [specify)
4. WELL LOCATION 8. WELLTESTOATA X pump ___ bailer ____ other
| o e
T — s = == fLofier o hrs. pumping 205 gom
frafter ____ hrs.pumping _______ @™
‘ N NE i o
,_ 3. WASWELL PLUGGED OR ABANDONED? __ Yes X Mo
i : if yes, how? <l
e 10. DATE STARTED 4
; DATE COMPLETED
11. WELL LOG
Depth {ft)
From
REES
o4 W/A T _
A 17 ; : :
EALRI S E
0 = g
o DRILLING METHOD e [
ather (specify) :‘ : St

5. ﬁl.l. CONSTRUCTION AND mmmnn

(use saparate sheat if nacessary |

12. DRILLER'S CERTIFICATION
This well was drilled under my jurisdiction and this report

M’. e sm:mbla!mlnmdp. S/
intakefevel __ feetbelow land surface
Power (electric, diesel, etz.) /t QAdbel) QCM’ m?f
Licenss No.

7. WATER LEVEL ) h P

Static water level /[0 feet below land surface ,.«,1 Mf— d fé«&"‘ﬂ‘/ "

If flowing, closed-in pressure pa Firm name

gpm flow through inch pipe ut o P/ P bz}
Controlied by: __ valve,  reducers, ____ other IE-1P ;{W },' J{wé ‘f,ﬁ} SH7Y
(if other, specify) - i o

M e



i ;

. Form No. 603 (Rev. T/76) STATE OF MONTANA A Fila No.
: JOI 3N 03W 21 CbBd :
Department of Natural Resources and Conservation White-Department
CODED - . toktidbem
i WELL LOG REPORT “OD AN Pink Well Omner
; Gold-Driller
|
', State law requires that this form be filed by the water well driller within 60 days ajter completion of the well_ an 009482
f of Compietion of Groundwater Development, be filed by the well owner within 50 days after the water hasbeeni . __ .,
¢ [ wELL ; 2 CUBRE tuug 3 2 DRESS
- :
3. PROPOSED USE domestic (includes lawn and garden); stock; A municipal; industriai;
irrigation; ofher {specify)
i
4. WELL LOCATION 8. WELL TEST DATA X pump ____ hailer other
' (it other, qnelfyl
&
3
zﬁ .ii I m.ﬁ&b_ .ll
e Arpamping ==
NW NE
9. WASWELL PLUGGED OR ABANDONED? vu_ﬁ No
: H yes, how?
é - ey 10. DATE STARTED /707
: r | DATE COMPLETED /
i ';_ | 11. WELL LOG
§. SW SE Depth (ft)
43 ‘ Fom To - °
= 3 ] AvEm| rE
) £h A § : i ~j§ /? o
1 17 | dp ¥
| & % % % | %Secton 2/ Aol Al : S
RF.. T R_2 E N S
) ) Nor§ EorW 3 iz
ey oA, Lot #jf) Block 7 2
| Subdivision 3
City County 2072 -
Elevation Accuracy: __ =107, _ =507, __+100"; =
5. DRILLING METHOD 2 cable, bored,
forward rotary, reverse rotary, _ jeftted,
other (specify)
| 6. WELL CONSTRUCTION AND COMPLETION

i

feet) {Fuar)

e 41129

d =0 k'.-" Ao g 1‘
%'5’ 75'&5};3 29 [ X;:m 2

No
Neo
X No i
Na
} ] v {use separate sheet f necessacy|
"":;:_"ﬂ“;:;:- Fislogs sl tor - 12. DRILLER'S CERTIFICATION
(ot morth) —— oter This well was drilted under my jurisdiction and this report
. specify 5uu:mﬂ|ehatofuyltm -
Pump horsepower spumitype s oo 5
Pump intake leve! feet below land surface - . '/ o~
Power (electric, diessl, etc.) ? 7
Licansa Na.
7. WATER LEVEL a e S BN ¢y 2a/] ¢ o
Stilicl_lmtiud : / feet below land surface ;L}ﬁeﬂ--» o Lom?-ﬂ .‘iL
1f flowing, closed-in pressure psi Fem sams o
gpm flow thraugh inch pipe = L \ / M 4l P Bty
Contralled by: valve, reducers, other I IO = QA ¥ GRaid iS5~

(if other, specify) —— 4 L ‘ i s &

M:8FS TS

il e il it | b st 22




! 1 iy kk"-.l -

. § - WELL LOG REPORT Flle No. 41F- 059,23

State law requires thal the Buraau's copy be #rlad by the water well driliar within 80 days after complation of ihe well.

i
1 WELLOWNER | o ‘?/ 7 Curation of test. Pumping time e &£ 3.
- - v | Racovery tima__ 2R 1S,
Nama dr’ 1/ o £ 'g‘-/ --’}/ - 3 Recoverywater el T fLat _Jeme s after
2. CURRENT MAILING ADDRESS pumping stopped.
2o, ITELS Welis infanded fo yield 100 Tc-m o mar shall be testad for a period of 8
Z, . = nurs of more. The tast shali follow tha develooment oftha well, and shail be
s Aﬂ.ﬁ,ﬁ - conducted continuously at a constant ¢ at least as'great as the in-
T wil 0N Y (andage a;tanlzprla%lon.;n ac‘dg‘g ] t?: agg;a mt:rrnam};:S wfﬂrrlwl}?la
"fﬂ 3 ;: f ghall be coilected and recc an tha arimant’s "Aguifer Test Data”
T ” o pocction ToMTE: Al wells shafl be squipped with ik
; (= be squipped with an access port 'kinc minimum or
" Toniship 3! feeage G county 200 apressure gauge that wil indicale the shutdn pressure of & llowing well. Re-
) Goen't Lot e 1 L Biock movabie caps are acceplable a3 accass ports.
Subdivision Name
Traot Numbee TT, WAS WELL PLUGGED OR ABANDONED? ____Yes 2o
f yes, how?
4 PROPOSED USE: Domestic § Stock [ frrigation 0
Other 71 speciiy P 12 WELLLOG
e e = "Deplb(fly_
5. TYPE OF WORK: From To
New weil % Methed: Dug 7 Bored s
Deepened G Cable 1  Dren K
Reconditioned O Rotay O Jetted C
5. DIMENSIONS: Diameter of Hole
Dia ® _ln fom 0 fl.ic L
Dia in. fram 2L ) ft.to _3 8__.&
Dia. in. from ___fto. ft. fe
7. CONSTRUCTONDETALS: ¢ ]
Casing; Stesl e & en A w026 1
Threaded [ iced X Dia from _ftio il
w2855 E;Wan Thickness_e B, .
Casing; Plastic Dia. from. =t o Il
Weight Dia. from ft.to. it.
PERFORATIONS:  Yes O No ¥
Type of parforator used
Size of perforations by in.
parforaticns from __ftto 1 -
parforations from ft.to N
periorations from fi.to . _
SCREENS: VYes® _ MoO ' : .
Manufactirers Name a
Type L Model No. ZOFSK
Ola . trom _o2 o o B -
Dia. . Siot size from ft.to it. =
GRAVELPACKED: Yes() No¥ * Sizsof gravel _
(Grasel placed from ftio fi.
GROUTED:  Towhatdepth? _7227 it.
Material used In grouting L E X7
8. WELL HEAD COMPLETION:
Pitiess Adapter Yes X No
0. PUMP {if inatallec) S8
Manuiacturars nama . KTTACH ADDITIONAL SHEETS IF NECESSARY
W : P.
Tyee s HE. , 13, DATECOMPLETED -2/ -F=
10. WELL TEST DATA
14, DRILLERICONTRACTOR'S CERTIFICATION
formation requestedin Is required Ifs. ! th B : ;
mmmm be [,:: u,:::;:ﬁ:n .:n “mwm AL Thig wall was drillsd ant’.e: my jurisdiction and this report I8 true o the best of
Al walls under 100 gpm must be teated for aminimum of ona hour and pro- fif k"“!ecge‘%fa %] i
vicds the following information: 5 q- 7" 24— - ?5
a) Air Pump X Baiter ke . Ty
S Stafic waterTevel immediately beforatesting ¥ = *_ 1. flow- 3 :
ing; ciosed-in prssure psi. gpm. =)
Flow controllaa by: valve, o reducers, y
other, {specify)
) %Iﬁoma'mimchpumm rfest &
d) The gumping rata: gpm.
g Pumging water level ftat J;— hrs. after
) pumping began. Gignalute
" MONTANA DEPARTMENT OF NATURAL RESOURCES & CONSERVATION
1820 EAST SIXTH AVENUE HMELENA. MOMYANA ﬁ“ﬁﬂ-?ﬂé‘l 4446019
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ML > 27 MT DEQ PUBLIC WATER
& SUBDIVISIONS BUREAU

el Mo I




o R B3 (A 199

s B

Ala Olwd L COA
WELL LOG REPORT

Fila No. _#F- POSTI2F

Stare ihw requirgs that the Bureau’s copy be filed by the water well driller within 60 days after completion of the weil.

WELL OWNER -
Name _A#M_

2. CURRENT MAILING ADORESS

Fo. Fox 75‘3
el w DL 3

L
3. WELL LOCATION i
AE u_ St Becﬂon%
Township Aange a2 EfPCounty
Gawn't Lot artot Block
Subdivision Name
Tract Number

8 Dmﬂmoftest Pumpuwﬂma R

gl Receverytime_gad  his.
F Racmerywa!eriml__Lﬂ.n__Z&_m aftar
pumping stoppad.

Wells intandad 1o ylald 100 gom or more shall be tested for 3 period of 8
nours or more. The test shall foliow the development of the wall, and shall be
conducted continucusly at a canslant di at least as great 33 tha in-
tenced appropriation. In addition 1o the above Information, water leval data
?gaﬂ be collected and racorded on the Department’s “Aquifer Test Data”

.

NOTE: Alf wells shall be equipped with an access port a2 inch minimum or
a pressyrs qauge that will indicata the shut-in pressure of 2 flowing well. Re-
movabla caps are acceptable as access pons.

11, WAS WELL PLUGGED OR ABANDONED? _____Yes_X_ No
1€ yes, how?

4. PROPOSED USE: %«aaﬂc R SlckDT Mmigatien C -
Cthar 3 spacity 12 WELLLOG Y
. — ’ Depth(ft) . noowu L
8. TYPEOF WORK: 2 1 From To i Formation
New well M Maibod:Dug O Boed O o) 73 - Aok s
Deapened 8] Cavle O Diven 3 4 118 \Fouin Son (= cau
Reconditioned Rotary [ Jatled O (2, | R0 g 2 a
a..o 34' 3 ‘rn V4 {W‘L
8. DIMENSIONS: Diamaler of Hols
ml_%ii:. ;m . ft 1o 2‘! it R‘}' Bé 5% {n.J— % é. 5?&.:‘__/
poy = am—L&'O P 7 - _ZLLW_)‘_CA}L*
Dia. in. from fLto ft
7. CONSTAUCTICN DETAILS:
Casing; Steet pa_ & fmmanm_Riﬂ
Toreaded 0 Welded ® Dia from__ it.to BF *EI—V—E—E
rmaﬁ.ﬁu&wmmss_ﬂ_ o
Caging; Plastic Dia. from_ fi.ta i 00T 99 qas
Weight Dia_ from ft.t0 ft. tea B
PERFORATIONS:  YesU No B
Type of parforator used uﬂQNIR!Hn B.N.R.l:_
Slze of perforations in.by in HAVRE-FIELD OFFICE
parforations from o o
perfarations from f.to it
o peroralons from ft.to it
SCREENS: Yes X  NoT ) -
Manufacturer's Nama
Type Modsi No. _BO4SS
Dia smm_dm_fm_&ium_li'_é_._n —
Dia. Sial siza from fto 1 ; L)
GRAVELPACKED: YesO NoX  Szeofpmwel ____
Gravel placed from fLo it
OROUTED:  Towhatcepth? fi, G
Watertal vead in grouting Vs anl
8. WELL HEAD COMPLETION:
PitlessAdapter DYes  XNo
9. PUMP (ifinstailed)
Manufacturers name ATTACH ADDITIONAL SHEETS IF NECESSARY
! -
P8 Modsilio He 13. DATE COMPLETED s==/
10, WELL TEST DATA
14. DRILLER'CONTRACTOR'S CERTIFICATION 3
s e '.:.':‘:,‘.:,‘.,,"‘:“&.""""""‘"‘“‘”“"" This well was driliad undar my Jursdiction and this report is trua to the bast 04
Allwels yndar 100 gpm must be tested for aminimum of one hour and pro- oy knowiadge

vice the following infarmation:

a) Air Pump

b) Static water level immadiately oefmmssmq_.d_ﬂ ifflow-
Ing; clesed-in pressure psi. gom.
Flow controlled by: valve, raducars,
other, (specity)

) Depth at which pump test k-7

d} The pumping rate: gpm.

a) Pumping watar level tt.at / . aiter
pumping began

_Z24-72
réjrﬂ é Df'/;/’nﬂ /

[ 7% foe Ko o7 s
/[ TALL 482

Sigratin

MONTANA DEPARTMENT OF NATURAL RESCQURCES & CONSERVATION

1520 EASY SiXTH AVENUE R . HELENA, MONTANA $8620-2301 A3 E6610 .

hfr// No f%

705 # 032305 RECEIVED
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%/ GPS OYes UNo
Latitude : Longitude

Error as reported by GPS locator { * feet) ..

T e gt

Form No. 603 R2-99

This log reports the activities of a licensed Montana well driller and serves a
mpl

the amount of water encountered. Thi

Acquiring Water Rights Is the well owner's responsibilit
Well log information is stored in the Groundwater Information

stored in the Water Rights Bureau records (Helena).

For fields that are not applicable, enter NA. Optional fields have a grayed backg

h

L 2 W
MONTANA WELL LOG REPORT

work done within the borehole and casing and describes
ler il i NRC within t completion of the work.
y and is not accomplished by the filing of this report.

Center at the Montana Bureau of Mines and Geology (Butte) and water right information is

s the official record of

Z\N CC

Welliog¢

rotind: Record additional information in the REMARKS section.

1. WELL OWIZJE.H:
Name City of Shelbd

e

Mailing address 112 18t Street South

Shelby,

MT 59474

2. WELL LOCATION:  List'% from smallest to largest
VeV SN e SW_ %, Section 21
Township .31 N Range _2_BW County _Tonle

Lot _____, TractBlk Subdivision Name

Well Address

Horizontal datum 1 NAD27

3. PROPOSED USE: O Domestic
[® Public water supply ] Monitoring Well 0 Other:

4. TYPE OF WORK:

i@ New well [ Deepen existing well

CwGss4

{1 Stock

O Irrigation

[ Abandon existing well

Air test”

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 recavery is hours/minutes since pumping stopped.

gpm with drill stem set at ft. for hours
Time of recovery

OR Bailer test”
gpm with ft. of drawdown after hours
Time of recovery

OR Pump test”
Depth pump set fortest __ 37 _ ft.
3.7.{) gpm pump rate withi 7 . A. of drawdown after @ hrs pumping
Time of recovery __2__ hrs/mirk Recovery water level TL.81M

hrs/min. Recovery water level ft.

hrs/min. Recovery water level ft.

OR Flowing Artesian®

gpm for hours

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

Method: [ICable & Rotary O Other: ik CC
7. WELL LOG:
5. WELL CONSTRUCTION DETAILS: Depth, Feet Material:
Borehole: P color/rock and type/descriptor (example: blue/shale/hard,
Dia. 16 in. from 0 ft. to 25 it. From To of brown/gravel/water, or brown/sand/heaving)
8;:. 12 :2;:?)!;11 25 _fto 42 ff: o 6|Sandy Sopsoil
Casling' ' ' ’ 6 21 |Sang & Gravel
Steel: Wall thickness __ 3272  OThreaded I Welded 21 261Sand. Gravel & Cobbles
Dia. __12 in. from _ +110) fto__ 27 ft. 26 3215and & Gravel
Dia. in. from ft.to ft. 32 13 |Sapnd & Gravel w/ Clay laver
3

Plastic: Pressure Rating lbs.[(J Threaded [ Welded 3.4 37 1Gravel
Dia. in. from ft. to ft. 37 42 Bedt‘oc}'\ - Gray Shale
Perforations/Slotted Pipe:
Type of perforator used
Size of perforations/slots in. by in.

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

no. of perforations/slots from ft. to ft Q E G E P /
Screens: Yes O No j
Material i Steeal
Dia. 32 Slot size__30 from 27 ftto_29 fu u'e‘v' 1 5 2395
Dia. _12" Slot size__&10 from 29 ftto_32 ft
GraveiLZbked: O Yes TLqZQNo 32 37 Pv'..B.?v'}_G_
Size of gravel
Gravel placed from ft. to ft.
F_’Tacker:K % Yesk O No T T ADDITIONAL SHEETS ATTACHED

ype K~Packer epth(s D

Grout: Materialused _Ceme

ot

Depth from Q ftto 25

6. WELL TEST DATA:

ft. OR [ Continuous feed

A well test is required for all wells. (See details on well fog report cover.)
[% Staticwaterlevel _g 8 ft below top of casing or

O Closed-in artesian pressure _

How was flow measured:
ucket/stopwatchy weir, flume,

vellowstone groundwater closure area only - Water Temperature

O AQUIFERTEST DATA FORM

psi.

flowmeter, etc

ATTACHED

°F

9. REMARKS:

8. DATEWELL COMPLETED: _2 ¢ % 9/30/05%

knowledge.

10. DRILLER/CONTRACTOR'S CERTIFICATION:
All work performed and reported in this well log is in compliance with the
Montana well construction standards. This repart is true to the best of my

Name, firm, or corporation (print) foland Drillings Co
Address P . 0. Box 7407 ,Great Fallg,MT 59406
o .

Signature

~

S o PP
AT

Date 13 /1 l}mi License no. _1 82

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

MBMG ID#

225363

DEPARTMENT—BUREAU COPY
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Shelby Well Field Pump Test

Date: 10272013 10/3:2003
To: Larry Banderud (Shelby. MOMRWAY
Copy to: Jutie Titchbourre (Missouta-KLJ

Brad Koon {Helena-KLJ)

Mark Peterson {Helena-aE25)

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

L%
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 Lo 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 additioral water is not needed during the

winter months. Following is a summary of the operations of the eleven wells:

MNatiomal PERABECTIVE
RICIONAL EXPERTISE

TausTED AD¥ 1509
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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.

7 5 Pumps into the 100,000 gallon tank Is shut down during winter months

I ol 7 Pumps into the 100,000 gallon tank Must be shut down during winter months
8 Pumps into the 100,000 gallon tank Moust be shut down during winter months
g 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 months
12 Pumps into the casing of Well No. 7 Must be shut down during winter months
13 Pumps into the 100,000 gallon tank Is used all year.
PUMP TESTING

Page 2 of 10

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. '

Maviamat
ReciomaL o

TRUSTED apviso
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The following picture represents the typical well house plumbing:

THATIONAL FERGPICTIVE
RECIONAL DAPLRTISE

TASTED & 2VI30R
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Wells 1-8 were pumped to waste.

MNATIONAL PERSPECTIVE
REciona: oegar
TRUSTED A0visOR
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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.

The specifics of each test are as follows:
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 test results for well no. 1.

MATIOMA L PERSPEITIVE
RPecioomaL EXPERTISE
TausTeD aDvIsSCa
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PRESSURE PUMPING TIME
s (Psi) RATE (GPwM) | (10/2/13)
& 30 191 13:40
§ 28 231
L 26 250
= 24 271
2 22 293
-2
x £ 20 307
-
= g 18 330
= py 16 357
= 14 370
- 12 389
[ ¥¥}
2 10 401
B 8 415
s 428
5.5 437 14:13 | VALVE WIDE OPEN
Well No. 2

Well No. Z was pumped to waste. Well No. 2 does not have supplementary water
pumping to it. Well no. 2 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. 2.

PRESSURE PUMPING TIME
o (PSI) RATE (GPM) | (10/3/13)
| 40 35 9:28
jiv]
= 35 70
32 73 9:45 MAXIMUM RATE
Well No. 3

Well No. 3 was pumped 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

NATIONAL PERSPECTIVE
Rzcional sxPERTISE

TRUSTED aDVISOR
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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.

e PRESSURE PUMPING TIME COMMENT
g (psi) RATE (GPM) | (10/2/13)
. 0 < 30 | 87 15:07
m £ = T
et 4 o S 25 | 163
= w Q. 1
< 2 uY 20 235
=
é = 15 271
z2 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.

= PRESSURE PUMPING TIME
< COMMENT
= (pst) RATE (GPM) | (10/3/13)
o 30 350 9:53
g 28 365
[= %
r 26 | 386
=z o 24 | 406
e
TRAR 22 425
=47 0 | a3
r T
= 18 1 455
[55 +
2 16 476
XL T [
E 14 ! 484 ,
= | 12 | 508 | 10:10 | MAXIMUM RATE

MATIONAL PERSPELTIVE
RECIONAL EXPERTI5E
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Well Mo. 13

Well No. 13 was pumped to the tank because is 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.

PRESSURE PUMPING TIME
(Pst) RATE (GPm) | (10/3/13) COMMENT
a 54 40 10:30
S 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 12” 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.

HaTionAL PERSPECTIVE




@KL}

SUMMARY
Wwell ' Pumping Volugtas
No. ; Rate (GPM) ACRE- CRmIBEGE:
i GPD FEET/YEAR
1 | 437 629,280 7049 Well No. 9 pumps to Well No. 1 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 E 508 731,520 818.5 Well No. 11 pumps to Well No. 5 at 175 gpm
7 240 345,600 387.1 Well No. 12 pumps to Well No. 7 at 130 gpm
8 111 159,840 179.1
S 160 230,400 258.1
10 140 201,600 225.8 These wells pump o the other wells as
11 175 252,000 282.3 indicated above.
12 130 187,200 209.7
13 340 489,600 548.5
The rates from wells 9-12 have been
Ragsls 503 R9eI60 RS included in the rates fer 1,3,5, & 7.

Page 10 of 10




City of Shelby
Attachment 606 NIR-1 Supporting Information

KLJ WATER SYSTEM MODELING REPORT

HydroSolutions Inc



2964 Airport Road Suite 18
PO Box 1567

Helena, MT 596241567
406 4497764

klieng.com
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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

e
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

MATIONAL PERSPECTIVE
REGIONAL EXPERTISE
TRUSTED ADVISOR
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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
(3,055.00%). 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.

NATIONAL PERSPECTIVE
REGIONAL EXPERTISE
TRUSTED ADVISOR
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CWBS Pump 1 is set to turn on when the water level of the tanks drops to 3,475.9¢’,
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 isset 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

MATIONAL PERSPECTIVE
RECIONAL EXPERTISE
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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)

NATIONAL PERSPECTIVE
REGIONAL EXPERTISE
TRUSTED ABVisOR
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EXHIBIT A

MNATIONAL PERSPECTIVE
RECIONAL EXPERTISE
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EXHIBIT B
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PRISON TANK

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
g | october 246,900
m November 120,600
§ December 160,100
E Prison - 2012
; Month Usage (gal)
o January 2,082,400
T | February 1,827,600
March 1,887,800
April 2,208,700
May 2,142,000
June 2,057,700
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
Month Usage (gal)
lanuary 788,700
z February 950,600
2 [ March 1,058,400
& April 1,879,100
ﬁ May 2,933,200
= June 2,305,300
W July 6,423,800
8 [ August 6,696,000
S [ 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

wy
E Month Usage (gal)
; January 10,251,000
g February 7,194,000
5 March 7,552,000
g April 12,490,000
o May 17,728,000
5 June 16,357,000
R July 28,493,000
x August 27,344,000
ﬁ September 18,644,000 Avg Day -
= October 11,679,000
g November 7,230,000 JPeak Day -
— December 7,437,000

Total to Town - 2012 I
ai Manth Usage (gal) Max Day (gal
a January 13,321,000 457,000
% | February 10,101,000 793,000
g March 10,664,000 638,000
E April 16,782,000 872,000
E May 23,458,000 1,303,000
8 June 21,190,000 817,000
% July 37,603,000 1,680,000
= August 36,783,000 1,659,000
= September 24,702,000 903,000
'6 October 15,459,000 889,000
= | November 10,732,000 519,000 |

December 11,003,000 662,000 |

o~ [Total to Prison Tank - 2012
§ Month Usage (gal)
& January 3,070,000
‘Zt February 2,907,000
; March 3,112,000
] April 4,292,000
& May 5,730,000
E June 4,833,000
o July 9,110,000
§ August 9,439,000
2 September 6,058,000
= October 3,780,000
5 | November 3,502,000
" | December 3,566,000

472,326  gallons
328.00 gpm
1,249,494 gallons
867.70 gpm

Avg Day- 635,063 gallons
441.02 gpm

Peak Day - 1,680,000 gallons
1166.67 gpm
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