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Limiting Scil Properties and Hazards
Indicated by Number in Table 1
1. Frequency of fleoding or surface ponding
2. Seasonal ground water table within 3 feet
3. Slope percentage:
a. Less than 2
b, 2 toe 5
c. 5 to 9
d. Less than 9
e. Moras than %
£. 9 to 13
g. More than 15
4. Relief
5, Load bearing capacity
6. Hydraulic conductivity (inches per hour):
a. 0.20 to 0.63
b, 0.63 to 2,00
¢, Move than 2.00
7. SBusceptibility to piping:

a. Moderate
b, High

£. High organic matter content
Y, Troat action potential:

&, Moderate
. High

10, Salinity and alkalinity

11. Ground water pellution

12. Coarse fragments (gravel, cobble or stones)
13. Depth to loose sand or sand and gravel

14, BSoil texture

13. Depth to bedrock (less than 40 inches)

NOTE: ‘“These interpretations are for general planning, On-site Investigation
is needed for specific design and constructiom,



Table 1.

Estimated Soll Limitatiens or Suitability for Selected

Usea.

{As) Amsterdam

(Ag) Aghualot

(Bg) Beaverton

{Bz) Boseman

(B} Bridger

(bs) Bridger

Map Symhals aile loam; {(Av) gravelly loam gravelly loam; sh1lt toam; {(Bo) gilty clay sEony loan
und Amggepdam vepy (Bl) Beaverton Bozamon silt loam; {Bm)
So0il Namex® fina sandy lasm loam; (B1} ioam, brown Bridger losm;
Baavercon loam, phage {hr} Bridger
dark colored gravelly loam
phAasa ‘
S0t Limizarions for:
Grupping 8light Severe 13 Severa 13 stipht 5light Sevare 12
Moderate 3c Moderate 3g Moderate 3¢
Savere 3 Bevare 3o Severe 3a
Road & street Severe 5,% Slight 5light Savepe 5,9 Moderate 5,8,% | Moderate 3f
locatcion Severe Ig,5,5% ' Savere 3g,5,%9 Severe 3g Severe 3g
Urhan dewve lopment
~foundations for slight 5light slighe Slight 51light Severe 12
low bldgy. with Moderate 3f Moderate 3f - Moderape 3§
basements Sevore Jg Severa 3g Sovere g
~lawng and Glight Modevrate 12,13 Moderacve 12,13 8light BLight Severe 12
landseaping Modeyats 3f Moderate 3f Moderate 3f
Severe 3g Sovere 3p Severe g
~parking aress Savere 5,% Slight glight Severe 5,9 Moderate Ib&e, Moderate 3b&c
Severe 3e,5,9% Moderate 3b Severe de,5,9% 5,6,9a fevere le
: Severe de
Recreation
=Cump Areds Glight Slight Slight S5light 81ight Severe 12
Moderate Jo&f Hodarato lc Moderate Jc&f Moderate 3e&f
Saverae Ag Severe lg Bevere 3g
-plenic areas §light slight 5lighe Blight Blight Moderate 17
Modetate le Modertate Je Moderate e Mederate 3£,12
Severe 3g
~playgrounds Elight Elight Siight Sitght Slight Severa 12
Moderate 3b Moderate 3b Modarage 3b Moderate b
Severe Je Severe 3¢ Severe 3¢ Severe 3¢
Waste dispoaal
=sepeie gank Glighs Slight# slighc# 5iight Savere de,l2
£ilter flolds Moderate Jo Moderate 3z Moderate 6b
Severe 3Ja Sovers Je Bevers e
=sewage lagoong Moderate Gb Favera Gc# Severe ﬁc# Moderate 6h Moderate &b Sevoro 11
Moderate 3bke,Gb Moderate 3bke,bb Moderate Jbke,6b
Savere 3e Severe I Sevape 3
-ganitary land Moderate l4 Slight# Slight# Moderace 14 31ight Savere 12
filis Moderaye 3E,14 Moderare 3£,14 Modernee 3£
Severe g Sevpre g Severe Jg
Othar uses
sgomitarios slight Flight slighz §light §light Severe 12
Moderate 3f Moderate 3F Moderate 3f
Sevare 3g Savare 3g Severe 3y
“pend TRIGTVOLT Severe 7b Severe be Severe He Severe b Modegate &b Severn 12
araa
Suitability as
-.dourga _of:
Fi1l maverial other Poor 5,9% Good Gond Paor 5,% Pair to good Foor 12
than embankment
Tond pmbaonianent Poor 7h foor be 12 Poor 6c,l2 Poor 7b Good Pooyr 12
matarial
Tepsall Good Foor 112 Foor 12 Good Good Foor 12

* Names of soils are tentative and subject to change.

# The possibilicy of groundwater pollution shovld be investigated where poliuted water will drain throwsh cestse, clean gravels and
cobblos which have Mittle £4ltering capacity.

NOTE:

These incterpretatione will not gliminate the need for ca=~pite oeil 4nvestipations for deaign and conatruction,




Table 1. (Qonc'd)d

{Go) Gallapin (Gu) Gatlavinl (N Haveo Line ey Hulfine {ts) Hulline (lig) My rum (A Mashal ta
Hap Syabols stley ¢lay loamif saile loam, sundy Lo provelly lowny| silt loam, pravelly Tonmy suwmd;
nrd {tis) Maliatin awampy phiago CARY Uawvew fing {lis) Heffiow peorly draloed| loam (M) Manhsvoan
Gojl Wamas aile Loam sandy loaw, dark] pilt loam phase flue sandy Josm;
volovnd phasa ) Hanhagton
Fiow sandy lopm,
smaurh phase;
(M} Manhactin
i pandly e,
} nl iy subani)
foil Liwitationg
Cronflng Moderate 1,2 sevare 2 Modvrabe te Blight Sevaerp 2 Sovere 13 Hodevabe 14
Soweye 1,13
Toad & streek Buevere 1,32,% Seveyp 2 5light to Modorate 2 Sovera 2 Slight siluhc
lawatdon Modarace ) Haderage 3f
Uzban deve Lopiment
wfoundaticne for severp 1,3 Savere 2 Madavate bo Suvure 2 Sevoeroe 2 Slight
low bldps. with Hevere 1,2
bhagements
<lawng dnd Sevare 1,2 Sevore 2 Slight to 31ighy Bavare 2 Madezare Blighu
Lauds eaping Modevate 1 12,13 Hidderate 31
woaTing draas Sovers 1,2, Severe 2 BIight to dodorace 2 Suvare 2 Hlighe $lipht
Muderata 1 Modurare 2,20 Modorave Modurate 3bao
Abde sovore 3
Roeeroatiin
sCdinp drede Sevare 1,7 Severs 2 Blight ko 41light Sovapns 2 Flighe te flight
Severs 1 Madevate 3ol Modevate Dokf
Moderave o
-pienic arcas Moderare 1 Savare 2 Ziipht re Slight Aovere I dlipht Aliphe
Hodovate 3 Moderave 3£
splaygrounds Severs 1 Sevorg 2 Sipht e Slight Sevare 2 Slighe Sliphe
Moderate 1 Hodarate Jb HModerate Ab} Modersbe 3b
Severe 3¢ Severe do
Waste disposal .
maeptic bank Severe 1,2,11 savers 2,11 Madarate o Severe 2,11 Severe 2,11 slighet Slighe
Severs 1,2,11 Modepate Jel Modevate Je
Soevere de
wgewane Lagoons Sevare O¢,8,10 Savare 2,11 Aevers go, 1l Moderate 6,11 Bevere 2,11 Savere he, | Bevere Bo
Bavere fe,11 il Savera Re,6e
-panitary land Severe 1,2,11 Severe 2,11 ModersLa Lo Sovare 2,11 Severe 2,11 Slightﬁ Slight
fills SGevars 1,2 Moderate 21
Other used
meomeE ke Yies Savere 1,2 Savara 2 Maderake to Severe 2 Bevere 2 5light slighe
Sewvera 1,2 Modaerace 3£
wpond reservoln Severe 6o Revers O¢ Soevere Go Fewers Go Severa de Severe bo tovore b
d e
duivabilicy as
LJaeypee of:,
#4111 material other | Poor B,% Foor 2 fiood Toor 8,9 Poor 2 Guood Goad
than embanlnans
Fand embankment Toor 1,7b,8 Faor 2 Boor o Poey 7h,B,% Poor 2 Povr 6¢,12 1 Poor bg
matoerial
Topuoll Goad Poar 2 Good Grod Feor 2 Paox 12 Gogd

# fames of woils aze tencavive and osubject co ghange.

4 The pessibility of grountd water pellucion should be fnvestigated where pollured water will drain through coarse, clean gravele and
cobhles which have livele filcvering capaclty.

WOTE:  These interpretations will aet eliminate the need for en-csice soll invescigacions for design and constructlon.



Table 1. {Cont'd)

{Mv) Manhattan

(Mg) Manhaccan

{Mv} Munhatboan

(Ma) Mitiville

(M1) Minatare

(1) Minacare

{Rb} Rough
broken and
mountainoos
land; (kW)
Rlverwash

Map Sywhol vory flne sandy pravelly loam very fine aile loam silt loam gtlr lowm,
and loam; (M} sandy loaw, brown phage

, 01l Namess Hanhagtan very shallaw phagse
Tine sandy lowm,
colluvial phase

$oil Linteations for:

Cropping 5light Moderare 13,14 | Soveve 15 slfghe Severe 2,10 Modevrate 2,10
Hoaderata 3eo

. Severe e

Ropd & sltrest
locarion

Severe 5,0h

5lipht
Moderare 3f

Moderarce Lo
Severe 13

Juvere 5,%

Moderate to
Sevare 2,9

Moderara 2,93

trhan developmant
rfoundations for
law hldgs. with
bagement s

slawng and
landacaping

“parking araas

Blighe
Moderate If

Slight
Modetsre 3f

Severe 5,5%
Scvare 3d,5,%

Slipht
Moderara 34

Blight
Moderare 31

Slighe
Medorate 3bke
Sovere e

Bavare 1%

Moderate to
Severe 1%

Moderate to
Savere 3a,}5

Slight

$light

Seviere 5,%

Savare 2

Severe 10

Moderate to
Severe 2,%h

Savera 2

Hoderate 10

Modervare 2,%9a

Recreacion
“EAMp aveas

Slight

51ight

Slight

51ight

Moderate vo

Slight o

Mederate 3o&f Mederate 3o Modovate Je Haderate 3¢ Savere 2 Moderate 2

rplenfe areas Slight slight Biight Slight Rlight 51ight
Moderate I Moderave 3f Modevate 3f

~playgrounds Bijght Riight Moderate to Elight Moderate co Slight to
Moderdee 3% Moderate b Scvare 3c,15 Modgrate Jb Savere 7 Moderata 2
Bavare e Severe 3e Severe 3¢

Waste disposal
~zapric tank Slight Blight Severe dg,15 | Slighs? Severe 2,11 | Severe 2,11

-sewaga lageens

Moderate 3e
Sovere e

Moderate Sh

Medarate 3e
Revoere Je

Severe 5o

Gevera 15

W

Modorate Jg

Severse 6c,11

Mederate &b,

Maderate 6b,11

Moderate 3b&e,fb | Severe de,be Slight 11
Severe e
-sanitatry land Medarate 14 5light Severe 15 Severe Z,11 Bevera 2,17
fille Moderate 3E,14 Hoderake e
Grher vhey
=C e e Led Slight Slighe Bavere 15 Slighe Spvare 2 Bevare 2
Moderate 3f Moderave 34
~poned reservolr Severa 7b Sevare bc Severe 13 Severe he Mowderate &b Moderate &b
ared
Fultabilicy as
...Bource of:
Fill matevial other | Poor 5,9b Good roor 5,% Toor B,ﬂb\\\ Foor 9b Poar 9b
than embankment
Fond embaniment Poar b Psar ag Severe 6o Foor 7b Severe 2,7h Severa 2,7h
material
Topacall Good Fair 12,14 Geod Good Poor 10 Mederate 10

Ino
Variahle
Te

Bvaludte

* Names of solls ave tentative and Rubjert to chango.

# The posnibility of ground water poilutioa should be Inveatfigated where polluted water will droin through coarse, clean gravels and
cobbles which hawve litele filtering capacity.

NOTLE:

fheee interpretations will net eliminste the need for on-aite soall fnvestipacions for desipe and conspruckion.
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Fodal 2. mTegmenFIoonn ot

INFORMATTON UPDATE £

STUDY STATHS REPORT ;

Submitted to: City of Bozeman,
County of Gallatin
The Bezeman City-County Flanming Board

Aubidtted by T.AP. Incorporated
Boreman, Montana

Fabruary, 1971




SITUDY STATUS REPORT

iz report contalns the present status of the work completed by T.AF., Ine.
for the Ciby-County Tlanninge Moord.  Trems 1, 2 and 3 of the original oroposal

were coveraod n the report dated November, 1970,

Them § - Translation of data from 1, 2 ard 3 into alternative plans, The
"1'3.5-:'% bling of data from 1, i’ arnd % will indicate the possible uses for
land within the Clty-County Plamnlng lt',‘ld_l‘(.l Jurisdictionsl Area. The
Alternatlves o po 1lities will he cornstrucbed into possible plans

oy consideration of cltivens divolved,

et

After thoreugh study of $he data from items 1, 2 and 3, it was ow opinion
that the prdnary problem that exists in the Jurisdicetional Aves was that of
prezent ard future pollubion probBlems due fo sanitary waste disposal methods.
There wers three altematives prosented to the cltlzens commilttes from each of
the flve asolened areps for Lhelr meaction and reconmendatlons,  The alternatives
were gy folfowe: (1) t‘c:' eliminate all construction on property classified
as severs limited area becouse of sewage dlsposal, (2) to declave this area a
Teeeery belt! area and put It into a permanent paric by acquiving of rights ob by
gasenent purposes, (3) to put a temporary moratordiun on bullding such as the
extrene Loy density colasst flcation unless the property is handiled by the Bozeman
City Dewer SyotTom or a comparable system The reaction at these clitizens meetings
were in favor of altermabive (3) becawe (1) was not acceptable to the land owners
and they, therefore, could throw out any ‘wm;’lc done by a 40% protest of the land
ovners,  Ttem (2) was not acepptable because of the high cost involved. ‘Mey did
rot consider 1t feasible since there iz an aundance of recreational land 1n the

neay proviity of Pogeman,  Alternative (3) was considered the only possibility.

Thers was , howover, one reconendastion that the tr*mpm‘m”v holding have a set Cime
limit to force something to be done and that time was recomnandsd to be hetwesen

18 ared 0 months,

FREER T e e e



Ttem 5 - Present data from 1, 2 and 3 to the City~County Plamning Board and
selected cllblzens comrmtte m. Digeussions will be held with the City-
(uum v Plarning: Booed and citizens to alr the advantapes and disadvantages

of vardous o ans.  TWALP. Ine. will serve as moderator and laissen,

Following the flrst meeting with all of the area groups 2 second meelting
was held with some speclflc altermatives deslomed Mor thelr feceptancs or re-
Jectlon. A zone regudrement chart was prepared lor the cltizens infopmation. It
was not Intended to be a finod recommendation but merely a delinition of ferms so
that all individusls Inveolved could commumicate 1n the same language. Using this
vone requirensnt chart o a puldeline possible loeabtions for all olassifications
wers identilad and the proo and cong of each location were stated., The alter-
native recommendatilons wers g follows:

Classificatlon Tndustrial — Altemative #1 -~ lccation to be in Section 30, bordered by

Intersztats 90 and the railroad track. The advantages of this particular location
were 1ts easy access o all lorms n;f transportation, rall, surface and air, its
proximity to the existing industrisl armea, the natwrgl barriers of the Interstate
arid the railroad track to separate 1t from residentlal areas, the sewaps capacity

of the land belng such that it could be initiated with a septic tank that could be
converted to the clty sewer asyistem at a very sconomical cost since it is adjacent

to both major trunk Lines, the prevalling winds around Bozeman are from the southeast
and thereliore the climgtic location would be mcceptable. Disadvantages - the location
ad] aceﬂt to the Interstate would glve th,_o? traveller this inpression of Bozeman, 1t
could be an asset or a Liability depending c‘pﬁ the quality of' the development. The
slze was consldered but was thought, to be adequate for the expansion of industrial

activity in the Torezesshle future.

¢ — Gtarting with the exdsting industriel area of the oll companies and
moving direelly to the north Into Sectlon 31 and the eastern edge of Sectlon 36, The
same relabive advantages can be stated forr this site bub it does have the disadvantape
that the geptlic limitations are rated s sovere and you, therelors, must commect to

the coity sewsr system Linmedd _LLc»lv Lut this could e done very econcmlcally since

T AT Y




the major trunk line adjoins this ares.

Altermative #3 - gtarting with the existing area of the atockyards and moving

to the north on Jection 31 - here agaln there are some of the very same advantages i
[
but this has one distinet dsadvantage in that it 1s Iin the fleod plain area and

it is doubtful that anyone would care to invest large sums of money in plant and

© et TR T S e

equipment i0 1t were to be susceptible to Flooding.
:

Classif'lcation Commercial or Central Business Distrdct r,

There exist, at the present time, thirty-elght blocks designated as Centerl i

Businaes, Thirteen of theze blocks are in g Transitlonal stege snd therefore could

be wsed for expansion of the present cify business distblet. This was judged

adequate wnd therefors no expansion of this ares wos conslidered.

It was pointed out that there was a larpges designation of this area gb the
present time put the rc-_:.-c;oxmw.ﬁ:r'zc'lat;icm was to add a "pand" approximately 200 feet deep
on each slde of U.S., Highway 191 from the ekisting clty limits fo the Fish and Game
area and to desipnate the ares adjoining the Interchangs location on Interstate 90
to be d  fnated motor business as well. 'The area on U.5. 191 could be limited to
motor related type of husiness :i.mplemént business, ete. and the area adiacent {o
the Interstate locations te be limited to tourdst or {ravel related type of businessa
such as motels, service stations, ete. Mobils home courts should be removed from this
des.a:‘j. gnation.

Classification Nelghborhood Dusiness

Tt was deemsd desirable fo have some small nelighborhood areas o be designated
for business PWwposed but they be limited to convenlence grocery Stc;res', barber
shops , beauty salons, ebe. and that the maximum total be 5,000 square Teet of sales
space, HNo particular locatlons were desipnated for these because we could not
predict the directlon and intensity of the growth from the Bozeman city Limits,

Classificabion Aprdeoulture

This classification be eptablished for all agricultural ures of land and




customary associated bulldings . The area to be classified at the option of the

land owner as Llong &0 he maintains it Cov agrliogltural purposes.

Classification High Intensity Multiple Pamily

This clapaifieation wan to serve a needed areda of the high-rise apartment house.

It was pointed out that in the past the city had attempted to re-zone the ares
immediately east of the camus to & high Intensity muitiple Camily c:]..a:a%.%'j_f 1egtion
approximately three years age but 1t was denied because of 1ts pmximity_ to
existing structures of a gingle fanlly residence. The need for this type of
housing was Dutbher enphasived by the repoert from the University in the fall

af 1570, that the demand for apartments was far in exceess of the availadlity.

Az the previous text indleated, 71 married students were on a waiting 1ist for
high-rise spartpents. This iz coosiderlng only one seprent of owr population but
does expredss the need for this fype of housing. 1t was therefors suggested that
g "band"” two bhlocks wids be establizhed arowid the west and south alde of the
exioting city limits surrounding the University. Specifically direcfly west and
south of the Fleldhowse and Weldnoupe parking Zot. If was Durther susgested that
the remaining two Dlock ared between Willow Way and the suggested high-rise area
be classifisd ag the medlum densliy housing to act as a bulfer zons between the
LWO areas.

Classificabion Migh Intensity 3inple Family

The need fop the high intensity single family housing such a3 mobile home
gourts hws beer Indicated by the mumsrous attempts to start such a development In
the City-County Jurisdictional Ares. 'here were two possible sites suggested. |
One at the southeast intersection of Raxter Lare and the projection of 19th Street
North. The other zite being at the southeast cormer of the ;‘inter&&bt;i.c:;n of ‘Scmth
19th Street and the exbension of Stucky Lans, These sites wers reconmended DE‘C:H.USE
of the location to commiilty arterdal systems that would allow for the movemcerit of
Blgh nurbers off traffic In and out of these areas, and the locatlion fo the préu

Jection of the city sewer syisbem whilch 1% wap deemsd would be necessary to

operate such an undertaking as thin.
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Classification Low Denslty Housing

ML of the remalning aress were left fo the work from the exdsting sub-divisions
out. The present value of the exilstlng structures in the existing sub-divisions was
to be considered as a starting point arnd then wouid blend to the sm*r'mmciin,z_a;
aress. A classification of "ranchette" - minimun of ten acres per bullding site
was to be super-lmposed over all land with a severe limltation due to waste
disposal, This would have an elghteen months duration and would be 1ifted at that
time. Hopeflly, the study could have been completed by then to better inform the

officlals concermed a2 to the true capacity of that land

Yeetings were held with each of the area groups and laber two follow-up meetings
with the committes chalrman and co-chatrman in regards to these propozals. The
hasice sentiment was as follows: The major disgpreemsnt was from the south area - one
that the Len acrse classifleation was too zevere, two- the request by Sunmlt Engineering

to have thelr land classilied as the light Industrisl park was generally acceptoble

by mozt of the south committes. (This area was included in the area sugeested for
i

hiph denzity multiple housing). Ttem three - the area lmnediately west of the :

Willow Way subdlvision was requested by the owners to be classifled as motor business

and multiple housing., 'here was some queation on this but o decision wea reached :

pre oIt eon. ' E

Thee west ares suggested that ary Dwwther development of motor business be
limited to denipnated intersections and not be allowed to cover ares from ¢lty 4

limits to Fowr Corners, The northeast, northwest and southeast group were not

as active and did not reglster agreement or disagreement. The bigoest eriticlsm

waz from the agricultural people that they were not adequately represented by the

St ma e g e

comil ttes chalrmen ., They were represented on the committess, bub thers was

little commrnication between them and thelr representatives.

T
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"f.-rcr.»ala,.'l_s-_? plan,  This plan will fthen be completed In detailed form for
fMnal consideration,
.

Ve were In the process of meeling with the comiittees &f the varlous abeas
to vomplete the detalled desires for each area, when Lt was sugeested by the
City-County Flaming Doard that M. Mayfiszld meet with those groups.
The above mentlionsd Information was forwarded to Mr. Mayfield and it was at his
suggestion that we hold up any Durther development until more detalled information
condd be gathered. bhen the Mnal plan ls dreawn we are willing and able to be
of assistancs to you to implement thiz and to inform the resholders of the

area invelved.

i




D. Habmea

AGREEMENT

THIS AGREEMENT is made and enlered into Lhis 51y day of

Aurust , 1962, by and between the CITY OF BOZEMAN, a municipal

corpoaration, organtzed and existing under Lhe laws of Lhe State of Montana,
here nafter referred to as "cily", and KENNETH KRAFT, KATHRYN A. MOORE,
JOHti F. NASH. STEVEN P. LIEBMANN, MARIANNE C. LIEBMANN, ALVIN J.
GOLODENSTEIN, WILLIAM HOFFMAN, CHRISTIAN HOFFMAN, MARY REILLY and
NASH-SOURDOUGH PROPERTIES, alt residing n Gallatin  County, Montana,
here nafter referred to as "irrigators".
WITNESSET I

WHEREAS, these parties each own one or nore shares in Bozeman Creek
Reser voir Company; and

WHEREAS, the parties recognize thal Mystic Lake Dam is in need of
substantial rengvation and repair; and °

WHEREAS, it is in the intcrest of the cily to increasse the slorage capacitly
¢f thie reservoir al the time such renovalion aond repair i accomplished with the
recognition by Lhe parties thal any additional waler which is available because
of the increased storage capacily wiH! be allocaled for use by the city; and

WHEREAS, it has been mutually delermined Lthal o proper method to
acquire financing for the repairs is for the cily lo apply for appropriate grants
from the State ol Montana 1o complele the repuairs, and

WHEREAS, the condition ol successiul grant appticalions s that the dam
and all associated structures and facilities be owned by the municipality and
vwsed for municipal purposes; and

WHEREAS, the partivs desire to establish an agreement to allow the city to
acqu're all shares of stock in (he Reservoir I the granl applications are
appr ved.

NOW, THEREFORE, in consideration of the mutual convenants and
cond'tions contained herein, it is hereby agreed as tollows:

1. The cily shall make application to the Department of Natural

Resa.rces and Consarvation of the Stale of Montana for a Renewable Resource

BTN P ™ PR,



or a Water Development Grant

Development Grant /for funds to be wutilized tor the purpose of repair,
reconstruction and renovation of Mystic Lake Dam. The appflication shall be for
the greatest amount of money available for that purpose. H--s-understood-by
the-pariies herele -that saigd- amound-nay £e-$320,000-00.

g, The city has or shall make application lo the Slate of Montana for a

and/or other available funding.
Coemem inity  Developmenl Block Grant =Ar--thye--smorrmt--ot--$40865606-00---~-Fire
Eevelspment-BHock--Grant- fumds -shah--also-be-wtrHzed for-the- prpaose -of Tepair,
recomstroctrom -and -renovation -of -Mystic- take -Banr-nv-dHre ~event-that-sach-yrammt

funds -Become -avaitable-to-4he - crty - aird-in-~Hye - turihrer -everd--that -the -city

recen-es -a- Renewatre- Resvyarce - Developmentat -Grarmi- in™ @71 —amountt 7ot {ess™ tharmr

$326-+00-88.
A 't is contemplated that additional funds -itr - -amewnr- of - epproximately
$39 L6000 shall be required lo complete (he repair, reconstruction and

renovation of the dam. The city shall provide such additional funds from
whether they.be grant

whatever source it has avatlable to il for the purpose and--rr-ameurts-not-+to
or grant and loan funds,
exeeeri-4230- O0- OO~

5. Each irrgator shall deliver lo lhe Clerk ot the Cily Commission of the
City of Bozeman, as escrow agent, the share or shares of siock in the
Reser soir Company which he or she hoids. Additionally, ecach irrigator shail
delive~ to the Clerk of the Cily Commission an executed stock power which
authe 'izes the Clerk to execule the share or shares of slock in the Reservoir
Compiny on behalf of such irrigator in aceordance with Lhe terms and
cenditions of this agreement.

L. in  the event that the citly shall receive a Renewable Resource

or a Water Development Grant
Developmental Block Grant im--arr-amouwak-Rot-tess -Hran-$346,006-68 and receives

or some other funding
a Conmunity Developmentat Block Grant ibrsHe-HasenH- Hod- dess-than- $400; 80000

in the total amount of the reconstruction costs.
armd- -3 - the - fuhdher -everd- -thatk - the —card Fae bt -dor- -repaie q - teconstnuctHsr--and
PERB vt MY -6 F -Ms e - 4ok - Pam -shatk et -exered- 4950, H00- 00, the lollowing shall
occur
ta) At the time the contracl for repair, reconstruction and renowvation is
cigned by the city the Clerk is authorized to and shall execule on behalf

«f each irrigator an assignment to the city of the share or shares of stock

i1 the Reservoir Company held by that irrigator. 1he city shall become



the sole owner of all shares of stock in the company and through the
ownership of the shares, become the holder of all of the assets of the
Company. The city shali have the right to liquidate the Company or
Jndertake any ather activity relating to the Company or its assets. Af{l of
the liabilities of the Company as well as its assets shall become the sole
~esponsibility of the city.

{(b) The city shali, at no expense 0o any irrigator, commence and
complete within a reasonable lime the repair, reconstruction and renovation
of Mystic Lake Dam in accordance wilh the specifications and requirements
of the United Staltes Fores! Service and in such turther manner as the city
shall delermine is proper and desirable.

.¢) The city and each irrigator shali negoliate a contract which shall

: _ _ 59.50
provide for delivery by Lhe city lo the irrigator of seventy-t789 acre feet
of water from Mystic Lake Reservoir lor each share of stock that the
rrigator held in the Company. The delivery shall be al such lil'mes as the
‘'rrigator shali demand the waler during each irrigalion season from and
after the date of compietion of the repair, reconstruction and renovalion of
‘he dam. The water shall be delivered al Lhe rate of fifty (50} miner's

up to :
nches of flow for a period of /twenty-eight (28) days br increments
thereof. The delivery and measurement of the waler by tlhe city shall be
at  those places along Sourdough Creek al which such delivery and
neasurement have historically been made.

I the event of drough!, earlthquake or other unforeseen natural
accutrrence resulting in the maximum amount of waler which is actually
-tored in the reservoir in lhe year ol 1lhe occurrence, when added
togelher with any amountls ol water delivered Lo any one or more irrigalors
arior Lo the time when the maximum amount of water within the reserwvoir
s reached during ihat year, being less than the maximum storage capacity
't the reservoir, each jrrigator shall receive, as his pro rata share of
such water, 3 percentage amount which is equal to the percentage of such
water as compare¢ to the total storage capacity. The reduclicnh in the
imount of water deiivered to each irrigator shall not be allowed if the

reduction in the amount of water in slorage occurs as a result of any

oo i il bl ol i, e



deliberate or negligent act or any deliberale or negligent omission on the
part of the city in its control of the dam and reservoir,

In the event of reduction of delivery ot waler by the city to any
irrigator for the reasons set forth above, the irrigator shall not be
required to pay assessment for water not delivered by the city and
tverefore, nol received by him.
1d} Each irrigslor shatl pay to the oly an annual assessment for the
water he or his successor Iin interest shall receive or i5 entitled to

receive. During the first !ive years alter inilial receipt of water the rate
tual cost of the water including principal,. interest and Qﬂggation and

the~f§
shall be -$5.56 per acre fool for each acre Tool the irritgaler recei

actual costs divided by the water available.
shal pay ety lor 1he swaler actially-recevad- byt ~Cunmmentting orm tHe

3

[=E)

However, should the qguantily ol the waler in the dam be insufficient to py
59.5 o

provide the -K) acre fool requirement per nrigalor, then each irrigator Pt
o

[§e]

----- Lith-annwal - anndversany - dole- - —recuipl gl -Lhe-waler - sl -carlindiRg--on
H
every-Jifth -year- theraadier-dbhe- assesdnent- pua= Ao - losk —shal- be adjpusted
ta - red lach - 1 Re- —HKHEISEA = OG- ~aF - DfHANHN I H- —AHE- ~HH R4 2 R -0k = e -dam
: : : | : : )
SuFiRg-dhe -preceding-five-yems .  The ' sverdge—tieitqsnaor—decrease——the—
and financing
tost of operation and maintenance bt the dam and associated struclures and
facilities ever—-Hae-44rsk- s -yews shall he determined by computing the
annual percentage -HrreaTe 3 -deerease-n+ costl 1or each year, adding those
water availabie.
tigures together and dividing by fve.  FhRak-trpire-shedb e -meHbrslted-By
----- tie-Base- assesemant -6l $0. D0 - - -TFhe- restHlant —producd-shali -be-added to-1he
Lase- rale —and- sucy - Fkpare - shadk e - the- tvow- basa ate -Llor -the ~sueceeding --

Hae- - 5 @345~ « - - PraytRen £~ Shid - be- snade- -B y - Adns - vasgator-—each - arear -y - eash

rtth i = bR R - S0~ -day s ot er - ettt pr - - —d -~ aberrer - - o b - Frem- -Lire

e iy
in computing the cost ol operation and maintenance of the dam and
all costs
;ssociated  strictures  and  tacitities $wk-aawainl shall be inciuded which

necessary
tepresenls a cepibal expendilure.

H3 - o~ euanl - howesad—- Syl -tHhe - Hierease or-decrease- - tha-amow b of
1@ - -a5 50 5 SMerH- - 08 - 3y - - adjustmendt- - dole--be- -greater--than- -20% - oF - the

55055 H 79 €- FaF - the- preaddus {iveeyers- pudHed .



The date in each year from which computations are lo be made shall
be the anniversary date cf the first stalement of account mailed by the
city to each irrigator.

6. The contractual right of each irrigator 1o receive waler shall be
freel, assignable, subject only to the right ot first refusal hereinafter
desct bed.

n the event any irrigalor shall, al any tinw, receive a bona fide offer to
purciase his or her contractual right o receive waler 1rom Mystic Lake
Reservoir, or any part thereof, and in the further event that the irrigator
snall decide to sell the same for the amount and on the terms set forth in the
otfer then in that event, the trrigator must, before selling such right,
promj.lly give the city actual notice in wriling of the terms ot the offer and of
irrigetor's willitrgness to sell tor the price and on the terms offered, and the
city -=hatl have a first rmight of refusal! to purchase Lhe contractual right at the
price ana on the terms contained in the offer. In the evenl any EiLléh right of
first retusal is not exercised within sixty (60) days from Lhe date of receipt of
such offer by certitied mail or the delivery ol such written otfer in perseon,
then Lhe irrigator shall be tree to sell the contractual righl on the same or
better terms than those offered, bul shall nol be Iree to scll on any lesser
terms than those offered to ihe cCily.

"he failure of the city o accepl any such ofler shall not conslilute a
waive © by the city of its right of first refusal on any other conlraclual right to
receive water from Mystic Lake Reserveoir, il is lhe intention ol the parties
heret: that this right ot tirst refusal shall be binding on each irrigator, his
heirs, successors and assigns.

It is understood and agreed thal in the evenl any irrigator shalt have
no nead 'or the wuse of any or all ol the waler wivch he is entitled to receive
from 'he city from Mystic Lake Reservoir in any one ycar, the trrigator may
give 1wtice to the city that he does not desire to receive such waler and the
city chal not deliver the water to him bul may use the waler for its own
purposes. The ircigator shall then have the obligation Lo pay an assessment
for 1 at vear of $1.00 p.or acre tool tor the waler which he is otherwise entitled

to recaive bul did not elect to receive.

[P e e
v
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8. in the event that the city shail receive a Renewable Resource
or Water Development Grant requested
Daveiopment Bleck Grant /in an amount less than $320-000--00 or shall receive no
such grant at all, or in the evenl thal Lhe cily shall receive a Community
or other funding the balance of the construction cost
Daveiopmental Block Grant/in an amount less than $4084806-00 or shall receive
ra such grant al all, or in Lthe lurther event that the contract for repair,
that proposed in the
reccerstruction and renovation of Mystic Lake Dam shall exceed $7507;000-:804-the
preliminary engineering report prepared by its consultants, the
City may elect 1o receive the shares ol stock in the Reservoir Company which
are ' eld in the escrow account and undertake all responsibilities and obligations
of s agreement and receive the benefits of this agreement. Alternatively,
the city may terminate this agreement and direct Lhe Clerk of the City
Comrrission to return the share certificates and accompanying stock powers held
in the escrow account to the owners of the certificates. In the event of such
terminaation, atl rights and responsibilities of any party hereunder shall cease
and no party shall be turther bound by the terms and provisions of this
agres ment.

It s recognized, understood and agreed that the repair, reconstruction

and rcenowvation of Mystic [ ake Dam will probaidy prevent the sltorage of waler

durit g the construcbion pertad.  The vty «<hall have no obligation lo deliver
wate:  to any ircigalor it it s prevented  [rom doimg wo because of  such
cons ruction activity,  and no  roigatlor shatl have any  obligalion o pay an

asse: sment for water during the construction period when the city is unable to
make delivery of water (o the irmgator.

4. During the tlerm of the escrow, e Bozeman Creek Rescrvorr
Comiany shall continue i existence and shall reaain the owner ol Mystic Lake
Diarn and its associated structures and tacilities.  During the lecin of the escrow
each present shareholder shall have the right to vote his or her shares in Lhe

Comp any at all Company meelings i accordance swith the Company By-Laws and

chall have all of the respon-abilitieos resulling teom the ownership of the stock.,
Furt sermare,  each  shareholder  <hall have  the  eight 1o use  the  water
rep- sented by s or lier shares ot stock o though such shareholder held

physcal possession o 'he s hares

Chmer ml geheaa -



10. Al covenants and agreements herein contained shall extend and be

obligatory upon the heirs, personal represenlalives or assigns of the respective

parties hereto.

IN WITNESS WHEREOF, the parlies hereto have signed and sealed this

agrec-ment the day and year first above written.

CiTy OF BOZEMAN:

y) Ve

s
ev., 2L S
‘-//'
ATTIS5T:

r v

ot . i . 'L

State  of Montuna )
Connt of uwallatin
I. the undersigoed, herceby

certity that the above, Alfred M,
Stiff. did place his sighature with

an attestation by Rebin L. Sallivan,

e my prescnce, this sth dav of
Angus, 1932,

R R

Ve . Sy
R IR Y [N

s

—_ - - I - -
Notary Public for
State of Montana

Residing at Bozemm, Mont.aa
My Commissivn expires 4-30-85

{Not.iry 3cal)
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Baldwin Expert Report — City of Bozeman Case 41H-0094-R-2021

1. PURPOSE

The purpose of this report is to describe the history of Mystic Lake and the historical and current
use of Mystic Lake water right claims 41H 30459-00 (municipal) and 41H 30460-00 (irrigation)
and how City of Bozeman (COB) retains the ability to deliver shareholder water to the historic
POU service area for claimed beneficial purposes.

This report provides a listing of water right claims having Sourdough Creek as a source and
describes the historical and current uses of COB claimed water. This report explains how Mystic
Lake water was managed in a dynamic manner with the capability of the source to provide
multiple fills per year, including an initial spring fill of Mystic Lake and then subsequent additions
to lake storage whenever water was available during late snowmelt and seasonal precipitation
events.

This report discusses the service area of claims 41H 30459-00 and 41H 30460-00 responds to
objections to COB claims and how COB planned to use this water for current and future needs.

2.  QUALIFICATIONS

| am a Senior Hydrogeologist and Senior Water Rights Specialist with HydroSolutions Inc in
Helena, Montana. | earned a bachelor's degree in geology from the University of Montana in
1978 and worked as an exploration geologist for 17 years. In 1997, | graduated with a master’s
degree in hydrogeology from Montana Tech. From 1995 to 2000 | was a Senior Hydrogeologist
and Geoscience Program Manager for Integrated Geoscience Inc in Helena, Montana. | have
worked in the field of water rights since 2000 when | co-founded Water Right Solutions Inc.
Water Right Solutions merged into HydroSolutions in 2016.

I have worked as an expert witness in numerous water rights cases and have testified in Water
Court and in DNRC administrative hearings. | have worked on many cases, including
adjudication issues that settled prior to formal hearings or prior to court proceedings.

3. BACKGROUND

The Sourdough Creek drainage originates in the Gallatin Range south of Bozeman, Montana
(Figure 1). Sourdough Creek is also known as Bozeman Creek. Names are sometimes
differentiated by creek location relative to the USFS gate at the Mystic Lake parking lot, with
Sourdough Creek above this point and Bozeman Creek below it. US Geological Survey (USGS)
maps list the entire drainage as Bozeman Creek and shows Sourdough Creek as a very small
tributary entering from the north about 2.6 miles above the entrance to the canyon above the
COB treatment plant (Figure 1). Also, the name Bozeman Creek is used in the Water
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Baldwin Expert Report — City of Bozeman Case 41H-0094-R-2021

Figure 1. Location map.
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Baldwin Expert Report — City of Bozeman Case 41H-0094-R-2021

Resource Survey (1961) (WRS). The USGS and WRS usage of Bozeman Creek are the first
and second choices for source name based on (ARM 36.12.114 — Source Name Standards).
The listing in the DNRC water rights database, although allowed as the third choice, causes
confusion, as does local use of the name Sourdough Canyon and Sourdough Canyon Road.
This report interchanges the names but attempts to utilize Sourdough Creek only when
discussing water rights.

The basin above the start of the canyon is 30.1 square miles in area. Elevations ranging from
5,254 feet to 9,593 feet provide a relief of 4,339 feet and a mean basin elevation of 7,054 feet.
Mystic Lake is at an elevation of about 6,400 feet in SESESE Section 25, T3S R6E, about 11
miles southeast of Bozeman. The basin above the dam site is about 5.1 square miles.

Bozeman Creek Reservoir Company (BCRC) was first incorporated on March 6, 1901 for a
period of 20 years for the purpose of capturing and storing water not already claimed from
Mystic Lake and Bozeman Creek. Capital stock of 20 shares were issued at $500/share, with 15
shares subscribed. The purpose of the company was to appropriate excess water from
Bozeman Creek with a storage component in Mystic Lake. On September 12, 1901 BCRC filed
a claim on 3,000 mi (75 cfs) continuous flow on waters for all the surplus waters of Mystic Lake
and Bozeman Creek not owned by prior appropriators. A future Mystic Dam was called out for
diversion of the storage component and Bozeman Creek was claimed as a natural carrier to
COB and other places of use within the historic service area.

On June 27, 1922, BCRC filed to reestablish the company for a period of 40 years. Capital stock
was issued consisting of 60 shares at $500/share. Twenty shares were subscribed including
four to COB. In 1962 BCRC passed a resolution extending the company another 40 years and
in 2002, they filed an amendment to form a perpetual corporation. Each subscribed share is 100
MI (2.5 CFS) for 14 total days, providing an instantaneous flow rate of 50 CFS (for 20 shares).
COB owned 10 shares of this BCRC stock.

Mystic Dam operated until it was breached in stages from 1982 to 1985 for safety reasons. On
September 9, 1985 COB Commission Resolution 2572 relinquished all interest in the Mystic
Dam site to the US Forest Service. On April 30, 2019, BCRC deeded all interest in claims 41H
30459-00 and 41H 30460-00 to COB. BCRC shareholders continue to use their shares of water
when it is available in priority.

4. SOURDOUGH CREEK WATER RIGHTS

A. Water Rights from Sourdough Creek

Water right places of use (POU) from Sourdough Creek are shown on Figure 2 and summarized
in Table 1 below. COB claims are summarized in Sections 4.B and 4.C below. An index by
priority is provided in Appendix A.

@HydroSoluﬁons’ Page 5



Baldwin Expert Report — City of Bozeman Case 41H-0094-R-2021

Figure 2. POUs for all claimed water from Sourdough Creek.
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Baldwin Expert Report — City of Bozeman Case 41H-0094-R-2021

Table 1. Summary of water rights claiming Sourdough Creek as source.

# Claims Description
421 Active statement of claim place of use listings for all claimed purposes
116 Unique claims (93.6 CFS, 38,596 AF)
>76 | Irrigation claims (74.8 CFS, 7,034 acres)(COB 41H 30460-00 for 13,000 AF)
>22 | Stock claims (direct from source)
>10 | Municipal claims (all COB, 6.7 CFS, 13,635 AF)
>2 | Each for commercial and instream fishery
>1 | Each for domestic, fish and wildlife, fishery, and wildlife+waterfowl
102 Non-COB claims (83.6 CFS and 11,736 AF)
79 Non-COB claims senior to Mystic Lake storage (66.3 CFS and 3,299 AF)
55 Non-COB IR claims senior to Mystic Lake storage (65.4 CFS and 3,058 AF)

B. City of Bozeman Water Rights from Sourdough Creek

COB has 14 water rights claiming Sourdough Creek as the source (Table 2)(Figure 3). Of these,
13 are pre-July 1, 1973 claims (9.94 CFS and 22,310 AF). Included is a COB 1985 water
reservation listed for 47.3 CFS and 2,857 AF, but this is reduced to 10.1 CFS and 609 AF if a
contract between COB and DNRC is signed for water from expansion of Hyalite Reservoir.

COB rights are summarized as:
e Ten claims for municipal use (including the reservation).
¢ One claim for stock direct from source.
e Three claims for irrigation use.
e The active direct-flow rights total 9.9 CFS and 5,003.3 AF including irrigation
¢ Municipal rights (non-reservation, non-Mystic) total 6.59 CFS and 4,778.29 AF

Table 2. Priority Index - City of Bozeman water rights from Sourdough Creek.

WR # TYPE \T/EEE PRIORITY | DTYPE | PURP M%FFS")’W M"(;\F/)OL A‘frrfs
41H9963200 | SOC | CHANGE | 1865.09.30 | HGATE | IR 3.0 225.0 86
41H 14087300 | SOC PDEC | 1866.07.31 | HGATE | MC 0.15 108.37

41H 14088000 | SOC PDEC | 1866.07.31 | HGATE | MC 0.18 1278

41H 14098700 | SOC REEXAM | 1866.07.31 | HGATE | IR 0.35 0 60
41H 14087400 | SOC PDEC | 1866.12.31 | HGATE | MC 1.25 907.38

41H 14087500 | SOC | PDEC | 1866.12.31 | HGATE | MC 1.25 907.38

41H 140876 00 | SOC PDEC | 1866.12.31 | HGATE | MC 1.25 907.38

41H 14087800 | SOC | PDEC | 1866.12.31 | HGATE | MC 1.25 907.38

41H 14087700 | SOC PDEC | 1877.12.31 | HGATE | MC 0.63 456.3

41H 14087900 | SOC PDEC | 1877.12.31 | HGATE | MC 0.63 456.3

41H 30459 00 SoC REEXAM | 1901.09.12 | HGATE | MC | Mystic Res 6,000

41H 30460 00 Soc REEXAM | 1901.09.12 | HGATE | IR | Mystic Res 13,000 | 2518
41H 13278100 | SOC P DEC 1942.08.01 | DIRECT | ST

41H7011800 | WatRes | ORIG 1985.07.01 MC 473 2,857

@ HydroSolutions’
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Baldwin Expert Report — City of Bozeman Case 41H-0094-R-2021

Figure 3. Sourdough Creek diversions and places of use.
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Baldwin Expert Report — City of Bozeman Case 41H-0094-R-2021

Abstracts for COB water rights are provided in Appendix B.

C. Mystic Lake Water Rights

Claims 41H 30459-00 and 41H 30460-00 were filed by BCRC on September 12, 1901 for 3000
MI (75 CFS) of waters from Mystic Lake and Bozeman Creek and their tributaries, inlets, and
outlets. Boundaries of legal descriptions for claims 41H 30459-00 and 41H 30460-00 are shown
on Figure 3 above. Purposes of use claimed by the original notice of appropriation include:

(9) Said water is also appropriated for the purpose of selling, leasing and delivering
the same to any city, town, village or municipality in said County of Gallatin, Montana,
or to the inhabitants thereof, to be by them used for any lawful, useful or beneficial
purpose (10) it is further declared to be one of the purposes of said Corporation in
appropriating and conserving said water to develop, improve, use, lease, sell, convey
or otherwise dispose of water powers and the sites thereof and lands necessary and
useful therefore or .for the industries and habitations arising or growing up or to arise
or grow up in connection with or about the same.

The appropriation is for junior direct-flow water that clearly included municipal use, industrial
use, as well as the ability to lease or sell water. Storage was an important component for
extending use into the summer. COB was a historical owner of shares and municipal use was
an original purpose of use in the appropriation. COB purchased shares whenever they became
available, expanding their ownership to 10 of the 20 subscribed shares before BCRC
transferred ownership of claims 41H 30459-00 and 41H 30460-00 to COB by Quit Claim Deed
on April 30, 2019. Abstracts and Statements of Claim are provided in Appendix B.

There is no record of a call on claims 41H 30459-00 and 41H 30460-00.

5. DIVERSION OF SOURDOUGH CREEK WATER

All Sourdough Creek water-right diversions below the COB intake and above the Ruffner
diversion are shown in Figure 4. Four are still active, plus the COB intake facility which diverts
and pipes water to the treatment plant before conveyance to places of use. The Upper Williams
Ditch is no longer used and is not shown in. Table 3 provides active diversion locations by

latitude-longitude and legal description.

Table 3. Active ditches on upper Sourdough Creek below canyon entrance

Diversion Lat Long Legal

COB intake facility (pipeline) 45.5821 -111.02221 SE.NE.NE, Sec 18, T3S R6E
Mystic Lake Ditch (west side) 45.5878 -111.02516 NW.SE.SE, Sec 7, T3S R6E
Lower Williams Ditch (east side) | 45.5944 -111.02673 NW.SE.NE, Sec 7, T3S R6E
68 Ditch (east side) 45.5922 -111.02650 SW.SE.NE, Sec 7, T3S R6E
66 Ditch (west side) 45.9999 -111.02898 SE.SW.SE, Sec 6, T3S R6E
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Figure 4. City of Bozeman diversions and conveyance.
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Estimates of the ditch capacity needed for full-service irrigation from the four historical
diversions on Sourdough Creek (Table 3, not including COB intake diversion) are shown in
Table 4. The claimed flow rates in column 2 are derived from a DNRC Query System search of
irrigation diversions by ditch name. The resulting total of 63.9 CFS is the total combined flow
rate claimed by the four ditches. Duplicate listings, where flow was carried by two ditches, was
split evenly. Column 3 shows percentage of the total flow rate claimed for each ditch. The 75
CFS of claimed BCRC flow rate was applied to each ditch by the percentage of flow in column
3, producing a total estimated combined flow rate of 138.9 CFS. Based on available Bozeman
Creek flow data from 1937-1986 (COB, 1991 (by HKM)), this combined flow rate can be
provided in some years by Sourdough Creek flows in May or June. The flow rates attributed to
each diversion in Table 4 are reasonable and are consistent with site visit observations.

Table 4. Flow rates claimed by Sourdough Creek ditches.

Claimed BCRC Total

DITCH (CFS) % Flow (CES) (CFES)
Mystic Lake Ditch 36.50 57.1% 42.8 79.31
66 Ditch 13.38 20.9% 15.7 29.08
68 Ditch 11.55 18.1% 13.6 25.10
Lower Williams Ditch 2.5 3.9% 2.9 5.43
Totals 63.9 100% 75.0 138.9

6. MYSTIC LAKE VOLUME CAPACITY

Both Mystic Lake claims have a volume issue remark stating, “THE CLAIMED VOLUME
APPEARS TO BE EXCESSIVE FOR THE CLAIMED PURPOSE. THE CLAIMED VOLUME
EQUALS 9.5 TIME THE CAPACITY OF THE RESERVOIR.” Claim 41H 30459-00 has a further
issue remark comment stating, “RESERVOIR RECORD HAS BEEN MODIFIED AS A RESULT
OF DRC REVIEW UNDER MONTANA WATER COURT REEXAMIY DNRNATION ORDERS.”
Under reservoir capacity, both claims state, “THE CAPACITY, DAM HEIGHT, MAXIMUM
DEPTH AND SURFACE AREA HAVE BEEN ESTIMATED BY DNRC.

There is no record of the DNRC Mystic Lake volume estimation in the DNRC claim files. A
request for the volume estimate from the DNRC Bozeman Regional Office indicates no formal
estimate is available.

A landslide that dammed Bozeman Creek created the original Mystic Lake, which had a surface
area of 15.8 acres (Fargo, 1969). Mystic Dam was constructed in 1903-1904 to a height of 43
feet (Fargo, 1969). In 1959 the dam height was raised an additional two feet. The total capacity
of Mystic Lake Reservoir was calculated by Fargo (1969) at 1,190.44 AF.

Mystic Lake volume is also estimated in other reports.

1. USCOE (1980, Section 2.2.2) reports the dam impounds 1,520 AF, with a volume of
1,190 AF at the spillway crest.
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2.  CSSA (1982, Section 1.2) gives an impoundment volume of 1,520 AF based on a
dam height of 48 feet and a dam crest elevation of 6,401.9 feet. The volume based on
the spillway crest of 6,396.2 feet is reported by CSSA at 1,190 AF.

3. AE2S (2024) also estimates the capacity of the historic Mystic Reservoir at 1,190 AF.

A conservative estimate of the historical usable volume of Mystic Lake is 1,190 AF.
7. 41H 30460-00 — HISTORICAL AND CURRENT IRRIGATED ACRES

Water right 41H 30460-00 claims 2,518 acres of irrigation within a legal description for the
service area boundary of 3,116 acres.

The Gallatin County Water Resource Survey (WRS) shows irrigation as it existed at publication
in January, 1953. Figure 5 combines the four individual WRS township/range maps that cover
the area. The POU boundary for municipal claim 41H 30460-00 and the Urban Area-wide
Comprehensive Water Plan boundary are shown for reference. Also shown is the legal
description boundary of the 2,518-acre irrigation POU claimed by COB for Mystic Lake claim
41H 30460-00. The WRS irrigated area within the COB POU outline is 2,075 acres. There are
an additional 275 irrigable acres not colored on the WRS map, indicating this area may not have
been actively irrigated when inspected. These acres raise the total WRS irrigable area in the
COB POU to 2,345 acres. Figure 6 is a copy of a BCRC-produced map using the WRS map to
show historic shareholder irrigation, including an additional 530 acres to the north and east of
the POU boundary for claim 41H 30460-00. Based on the WRS and BCRC map reviews of
acres within the claimed POU, total WRS irrigation (2,075), other irrigable land (275 ac), and
530 acres of additional BCRC shareholder land outside the claimed POU total 2,875 acres.

Current irrigation within the claimed POU was evaluated by interpretation of 2021 imagery
(MSL, 2023) showing 2,818 total irrigable acres - 1,835 acres of cropland and 983 acres of
residential land with irrigation or irrigable landscaping (Figure 7). Streams and wetlands totaling
223 acres are not included in the acreage totals.

Table 5 provides a summary of the acres discussed above.

Table 5. Summary of acres identified in and near COB POU of 41H 30460-00.

Acres Description

2,518 Ac— claimed under water right 41H 30460-00

3,360 Ac — WRS + BCRC shareholder map+ other irrigable land in 41H 30460-00
POU

2,818 Ac — on 2021 air photo: 1,835 cropland + 983 residential (landscape)

Figure 8 shows the locations of original BCRC shareholders (also shown on Figure 6) and the
2021 locations of owners having ‘share rights’. These share rights were established when
BCRC shareholders transferred all shares and ownership of Mystic storage claims 41H 30459-
00 and 41H 30460-00 to COB in the August 5, 1982 escrow agreement between the ‘city’ and
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Figure 5. WRS irrigated and irrigable acres in COB POU legal boundary.
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Figure 6. BCRC map showing COB POU boundaries and additional shareholder use.
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Figure 7. 2021 irrigation within COB 41H 30460-00 POU boundary.
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Figure 8. Locations of original BCRC shareholders and 2021 locations of share rights.
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the named ‘irrigators’ (Appendix C). The transfer formally occurred on April 30, 2019 when
BCRC deeded all interest in claims 41H 30459-00 and 41H 30460-00 to COB. The agreement
retained rights of irrigators to any stored water that COB might develop if a new dam could be
permitted and financed. The City agreed to deliver 59.5 AF per former share with 50 Ml up to 28
days/year. Any increased storage capacity would be “allocated for use by the City”. COB also
retained right of first refusal for anyone wanting to sell their share rights.

8. SERVICE AREA FOR COB IRRIGATION CLAIM 41H 30460-00

The POU for water right 41H 30460-00 claims 2,518 acres of irrigation. within a legal description
area of 3,116 total acres. The following items discuss the service area.

1. Shareholders bought and sold BCRC shares over time. COB increased their ownership
from 3 shares to 10 shares by purchasing shares over time.

2. The historical transfer of shares included movement of water within the established
larger municipal service area.

3. Upon change in ownership of claims 41H 30459-00 and 41H 30460-00, COB agreed
(1982 Escrow Agreement, Appendix C) to distribute water to former shareholders.
Shares are still bought and sold and transferred and used within COB'’s service area.
COB retains right of first refusal to purchase shares.

4. Areview of the 2021 air photo shows 983 acres within the claimed POU of 41H 30460-
00 have been converted to residential use. If 80% of this area is considered available for
irrigation and landscaping (786 acres), these residential areas are potential delivery
areas for COB.

5. Available shareholder water from Bozeman Creek could be utilized, in priority, on lands
having junior priority to the 9/12/1901 priority date of COB claim 41H 30460-00. These
distributions by COB would be during high spring flow in May through July and
during/after large summer precipitation events.

6. COB has been diverting and using water under municipal claim 41H 30459-00 since
Mystic Dam was removed in 1984 (see Section 12).

7. Original BCRC shareholders used water within the COB municipal (41H 30459-00)
boundary and within the irrigation (41H 30460-00) boundary (Figure 8). Both claimed
POUs are within the 1968 Urban Area-Wide Comprehensive Water Plan boundary
(Figure 3).

The original appropriation contemplated the delivery and use of water for municipal and other
stated purposes, including water sales, as needed to meet growing demands. It is my opinion
that the historical record supports these claimed uses within the historic planning area identified
in the 1968 Urban Area-Wide Comprehensive Water Plan boundary, which reflects the COB
service area.
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9. 41H 30460-00 — ESTIMATE OF MAXIMUM HISTORICAL IRRIGATION VOLUME

Water right 41H 30460-00 claims 2,518 acres of irrigation. Based on DNRC standards
established in ARM 36.12.1902 and using the MSU weather station, the historical crop
consumptive volume is 2,850 AF (2,518 acres x 1.54 ft/ac (17.76 in./12 in/ft.) x 73.5%
management factor). The applied volume at 60% field efficiency (flood-level border) is 4,565 AF,
or 3.8 reservoir fills based on a Mystic Lake storage capacity of 1,190 AF. This calculation does
not include diverted volume not applied (ditch loses). Considering supplemental use with direct-
flow claims plus usage during high flows before commissioner deliveries, this is the maximum
volume likely applied.

The maximum historical irrigation use contemplated under claim 41H 30460-00 can be
estimated based on the 20 shares of BCRC shares subscribed and 60 BCRC shares issued.
Each share entitles the owner to 100 Ml/day for 14 days/year. The 20 shares currently
subscribed equates to 28,000 MI x 0.0495 AF/MI = 1,386 AF. Based on a total of the 60 shares
issued by BCRC, the volume is 4,158 AF, which is 3.5 fills using the 1,190 AF storage capacity
of Mystic Lake.

10. MYSTIC LAKE DAM REMOVAL

Due to safety issues, Mystic Lake Dam was removed from service by BCRC in stages between
1982 and 1985. These safety issues were delineated in a USCOE (1982) report, which
described a sink hole that developed in the dam in 1977, breaks in the 12-inch outlet pipe in
1977, and breaks in the 16-inch outlet pipe in 1978. Immediate elimination of the seepage
conditions and rehabilitation or replacement of outlet pipelines was recommended. Further,
CH2M Hill recommended consideration of dam removal if the unsafe conditions could not be
resolved in a timely manner. COB responded quickly to remove the dam to ensure public safety.

11. CITY OF BOZEMAN CONTINUED USE OF 41H 30459-00 AND 41H 30460-00
After removal of Mystic Dam in 1984 COB continued to use Sourdough Creek claims 41H

30459-00 and 41H 30460-00. Figure 9 shows mean annual volume and flow rate diversions
exceeding COB direct-flow rights into their intake prior to conveyance to the treatment plant

(Heaston, 2024).

COB commissioner deliveries from 1946 to dam removal in 1984 are described by Heaston
(2024).
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Figure 9. COB diversions exceeding direct-flow rights at intake to treatment plant.
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12. CITY OF BOZEMAN INTENDED CONTINUED USE OF WATER RIGHTS
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It is my opinion that COB had no intent to stop using claims 41H 30459-00 and 41H 30460-00 to
meet reasonably foreseeable future needs. This opinion is based on the following factors:

1. COB purchased three of the original 15 BCRC shares subscribed and continued to
purchase shares as they became available, eventually owning 10 of the 20 subscribed
shares. COB also actively purchased direct-flow water rights. Purchases of shares and
water rights is evidence of COB plans for expanding the use of water.

2. COB considered loans and applied for grants from DNRC to study and fund a new

reservoir site.

3. COB commissioned an engineering study to evaluate the possibility of rehabilitating the
dam and reservoir (CSSA, 1982). In response to this study the US Forest Service
Director of Engineering accepted the proposed spillway design (CSSA, 1982). The work
associated with this study included testing by Northern Engineering and Testing, Inc.

(1984) that included a subsurface investigation with a site seismicity evaluation,

geotechnical drilling and sampling, a surface investigation, and general geological

reconnaissance.

4. A preliminary reservoir site studies and a cost estimate was evaluated by USDA Soil
Conservation Service (1980, 1985). Sites | and Il were considered at locations on
Bozeman Creek above the existing COB pipeline diversion but were rejected due to cost

@ HydroSolutions’

Page 19



Baldwin Expert Report — City of Bozeman Case 41H-0094-R-2021

and logistical reasons. Storage designs were up to 8,655 AF at Site | and 9,460 AF at
Site 1l (SCS, 1985).

5. Asrecently as 1996 COB advertised in the Bozeman Daily Chronicle for an engineering
firm to design a new dam.

6. At the intake to the treatment plant pipeline, COB continues to divert water exceeding
their Sourdough Creek direct-flow rights. This excess represents water diverted under
municipal claim 41H 30459-00.

7. COB expanded their water treatment plant and continued to upgrade distribution as
identified in Heaston (2024).

8. COB applied for and received a water reservation for a reservoir in Bozeman Creek
(Priority Index - Appendix A).

9. BCRC paid the HB-22 adjudication fees assessed for total volume of water claimed
under both water rights in 2005.

10. In an escrow agreement signed August 5, 1982 COB and BCRC agreed to transfer all
shares and ownership of both claims 41H 30459-00 and 41H 30460-00 to COB,
indicating COB intent to continue use of the water. COB retained right of first refusal for
any shares sold.

11. All water rights were reserved when Mystic Lake property was released to the USFS in
1996.

12. BCRC deeded all interest in claims 41H 30459-00 and 41H 30460-00 to COB April 30,
2019. COB now owns all 20 shares of stock subscribed by BCRC.

13. Statements of Claim for 41H 30459-00 and 41H 30460-00 were timely filed.

14. COB participated in the temporary preliminary adjudication process which included
issuance of a Master’s report on February 26, 1997 changing the place of use of 41H
30459-00.

15. Shareholders continue to have annual meetings.

Water is a precious resource for COB. When confronted with dam stability issues, COB
responded quickly to ensure public safety. This was a monumental and extraordinary decision.
The evidence presented in this report and in Heaston (2024) clearly shows COB had no intent
to discontinue use of claims 41H 30459-00 and 41H 30460-00.
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APPENDIX A

SOURDOUGH CREEK INDEX BY PRIORITY
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Sourdough Creek Index by Priority Date - 116 claims

WR # OWNER TYPE PRIORITY | PURPOSE Flow-cfs VOL-af | ACRES
41H 99632 00 BOZEMAN, CITY OF STOC 18650930 | IRRIGATION 3.00 225 86
41H 117327 00 2020 FAIT PERRY TRUST STOC 18651231 | INST FISHERY 0.31 114.49
41H 138769 00 BRIDGER VIEW HOLDINGS LLC | STOC 18651231 | IRRIGATION 0.32 65.5
41H 110432 00 DAY JOHN H STOC 18651231 | IRRIGATION 0.03 2 1
41H 139055 00 GERRITY SEAN R STOC 18651231 | IRRIGATION 0.08 2.88
41H 27661 00 JAMES LAURA STOC 18651231 | IRRIGATION 0.08 3.75
41H 18925 00 JOHNSON DEBORAH D STOC 18651231 | IRRIGATION 0.15 5
41H 110372 00 KENNEY BRIAN S STOC 18651231 | STOCK
41H 110373 00 KENNEY BRIAN S STOC 18651231 | IRRIGATION 0.05 2
41H 107155 00 KROPP KAREN L STOC 18651231 | STOCK
KROPP, KAREN L REVOCABLE
41H 107156 00 LIVING TRUST STOC 18651231 | IRRIGATION 0.05 2
KROPP, KAREN L REVOCABLE
41H 107157 00 LIVING TRUST STOC 18651231 | FISH / WILDLIFE 0.05 36.5
41H 139064 00 LAWSON JAY E STOC 18651231 | IRRIGATION 0.025 2.72
MARTEL, WILLIAM
41H 113247 00 PROPERTIES STOC 18651231 { COMMERCIAL 0.28 15
41H 141101 00 MAXWELL KATHRYN L STOC 18651231 | IRRIGATION 0.01 1.5
41H 122633 00 REYNOLDS HUGO STOC 18651231 | IRRIGATION 0.03 2.65
41H 141132 00 SHUTE MATTHEW A STOC 18651231 | IRRIGATION 0.10 2.62
41H 126933 00 VALLEY VIEW GOLF CLUB STOC 18651231 | IRRIGATION 1.50 64
41H 30155805 VANCE GORDON STOC 18651231 | IRRIGATION 0.21 44.5
41H 31396 00 ICENOGGLE MELVIN R STOC 18660531 | STOCK
41H 140873 00 BOZEMAN, CITY OF STOC 18660731 { MUNICIPAL 0.15 108.37
41H 140880 00 BOZEMAN, CITY OF STOC 18660731 { MUNICIPAL 0.18 127.8
41H 140987 00 BOZEMAN, CITY OF STOC 18660731 | IRRIGATION 0.35 60
41H 40524 00 MONTANA, STATE OF DEPT STOC 18660731 STOCK

OF FISH WILDLIFE & PARKS
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WR # OWNER TYPE PRIORITY | PURPOSE Flow-cfs VOL-af | ACRES

41H 140874 00 BOZEMAN, CITY OF STOC 18661231 { MUNICIPAL 1.25 907.38

41H 140875 00 BOZEMAN, CITY OF STOC 18661231 { MUNICIPAL 1.25 907.38

41H 140876 00 BOZEMAN, CITY OF STOC 18661231 { MUNICIPAL 1.25 907.38

41H 140878 00 BOZEMAN, CITY OF STOC 18661231 { MUNICIPAL 1.25 907.38

41H 138801 00 BRIDGER VIEW HOLDINGS LLC | STOC 18661231 | IRRIGATION 2.50 92

41H 138767 00 GOLDENSTEIN GERALD R STOC 18661231 | IRRIGATION 1.25 145

41H 30462 00 HOLMQUIST PAUL STOC 18661231 | IRRIGATION 1.25 216
LIEBMANN STEVEN & NASH

41H 114980 00 LLC STOC 18661231 | IRRIGATION 1.50 94.8

41H 110317 00 _II'_I:SQ{II_ANN' STEVEN PLIVING STOC 18661231 IRRIGATION 1.00 124
MONTANA, STATE OF DEPT

41H 40526 00 OF FISH WILDLIEE & PARKS STOC 18661231 IRRIGATION 2.16 256 50

41H 131983 00 RED CLOUD LLC STOC 18661231 | IRRIGATION 2.50 981.75 320

41H 131984 00 RED CLOUD LLC STOC 18661231 | STOCK

41H 138768 00 RED CLOUD LLC STOC 18661231 | IRRIGATION 1.25 54.7

41H 30159524 RED CLOUD LLC STOC 18661231 | IRRIGATION 1.02 124

41H 30159523 VANCE GORDON STOC 18661231 | IRRIGATION 0.97 117.5
BECK GENERATIONAL TRUST

41H 127366 00 LLC STOC 18681231 | STOCK
BECK GENERATIONAL TRUST

41H 127372 00 LLC STOC 18681231 | IRRIGATION 2.50 981.75 160

41H 138799 00 BRIDGER VIEW HOLDINGS LLC | STOC 18681231 | IRRIGATION 2.50 550 137
HARPER, GREGORY K

41H 15853 00 REVOCABLE TRUST STOC 18681231 IRRIGATION 2.50 150
HURLBURT ANDREW J and

41H 117322 00 NASH STOC 18681231 | IRRIGATION 2.50 130

41H 30159522 RED CLOUD LLC STOC 18681231 | IRRIGATION 1.02 124

41H 30159521 VANCE GORDON STOC 18681231 | IRRIGATION 0.97 117.5
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WR # OWNER TYPE PRIORITY | PURPOSE Flow-cfs VOL-af | ACRES
41H 117326 00 2020 FAIT PERRY TRUST STOC 18721231 | INST FISHERY 0.19 68.15
41H 115585 00 BETTS DOUGLAS N STOC 18721231 | IRRIGATION 0.10 10.07
41H 30461 00 HOLMQUIST PAUL STOC 18721231 | IRRIGATION 3.13 216
41H 46104 00 KRAFT K VAUGHN STOC 18721231 | IRRIGATION 1.25 160
41H 115536 00 OLSEN JON STOC 18721231 | IRRIGATION 0.20 20.13
41H 30155807 RED CLOUD LLC STOC 18721231 | IRRIGATION 0.60 35
41H 138770 00 _?::SE?TI—O' SHELIAMLIVING STOC 18721231 IRRIGATION 1.13 65.5
41H 115501 00 SHRAUGER JASON K STOC 18721231 | IRRIGATION 0.95 40.26
41H 30155806 VANCE GORDON STOC 18721231 | IRRIGATION 0.77 44.5
41H 138795 00 BRIDGER VIEW HOLDINGS LLC | STOC 18741231 | IRRIGATION 1.25 225 137
41H 30155810 NOPPER THOMAS A STOC 18741231 | IRRIGATION 0.07 0.5
41H 30155809 RED CLOUD LLC STOC 18741231 | IRRIGATION 0.48 124
41H 30155808 VANCE GORDON STOC 18741231 | IRRIGATION 0.46 117.5
41H 140877 00 BOZEMAN, CITY OF STOC 18771231 { MUNICIPAL 0.63 456.3
41H 140879 00 BOZEMAN, CITY OF STOC 18771231 { MUNICIPAL 0.63 456.3
41H 148662 00 HOLT ELIZABETH STOC 18831231 | STOCK
HUDGENS, MARY C
41H 141073 00 REVOCABLE TRUST STOC 18831231 IRRIGATION 0.63 73
HUDGENS, TERRY F
41H 141077 00 REVOCABLE TRUST STOC 18831231 STOCK
41H 148628 00 HYALITE PEAK LLC STOC 18831231 | IRRIGATION 0.025 1
41H 139725 00 KARNOP CHARLES H STOC 18831231 | STOCK
41H 139729 00 KARNOP CHARLES H STOC 18831231 | IRRIGATION 1.23 30
41H 15380 00 KRAFT K VAUGHN STOC 18831231 | IRRIGATION 0.63 160
JACKSON, TERRY R & LESLIE K
41H 30110606 REVOCABLE LIVING TRUST STOC 18870903 | STOCK
41H 99627 00 SUBRYAN LINDA STOC 18870903 | STOCK
41H 125490 00 DUBOIS SHIRLEY N STOC 18880501 | IRRIGATION 1.25 4
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WR # OWNER TYPE PRIORITY | PURPOSE Flow-cfs | VOL-af | ACRES
GUZMAN-ASPEVIG, CLYDE

41H 14116500 | o o' Cano Truer STOC | 18880501 | IRRIGATION 2.50 60 10
HURLBURT ANDREW J and

41H 11732400 | NASH STOC 18880501 | IRRIGATION 2.50 125

41H 138698 00 | KRAFT K VAUGHN STOC 18880501 | IRRIGATION 5.71 150.6
METCALF, JOHN & RUTH

41H 14116400 | '\ oo STOC | 18880501 | DOMESTIC 0.06 7 2.5

41H 12266700 | MOORE KATHRYN A STOC 18880501 | IRRIGATION 5.00 136.8

41H 13189 00 NASH SHIRLEY J STOC 18880501 | IRRIGATION 1.25 5

41H 138766 00 | RED CLOUD LLC STOC 18880501 | IRRIGATION 2.69 71
WILLIAMS, KENNETH

41H 30114766 | oocvo o brner STOC | 18880501 | IRRIGATION 0.91 24

41H 13972700 | KARNOP CHARLES H STOC 18880711 | STOCK

41H 13972800 | KARNOP CHARLES H STOC 18880711 | STOCK

41H 13875900 | BRIDGER VIEW HOLDINGS LLC | STOC 18901210 | STOCK

41H 13986800 | ROTAR HOLLY G STOC 18920808 | STOCK

41H 14186500 | DAVIS WILLIAM L STOC 18940926 | IRRIGATION 0.04 2.4

41H 30146271 | ACKERMANN MARY STOC 18960404 | STOCK 0.022 1

41H 13679800 | PONCELET GREGORY R STOC 18990124 | STOCK

41H 13679900 | PONCELET GREGORY R STOC 18990124 | IRRIGATION 0.58 15.26
HUDGENS, TERRY F

41H 14107800 | oo pele et STOC | 19010311 | STOCK

41H 30459 00 BOZEMAN, CITY OF STOC 19010912 | MUNICIPAL 6000

41H 30460 00 BOZEMAN, CITY OF STOC 19010912 | IRRIGATION 13000 | 2518

41H 166753 00 | AIRSTREAM RANCH, LLC STOC 19110701 | IRRIGATION 0.01 26! 1.96

41H 16675400 | AIRSTREAM RANCH, LLC STOC 19110701 | STOCK
JACKSON, TERRY R & LESLIE K

41H 30063583 | ool hd | VING TRUST STOC | 19110701 | IRRIGATION 0.023 6.78

41H 30063582 | LITTLE GREEN LLC STOC 19110701 | IRRIGATION 0.008 2.25
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WR # OWNER TYPE PRIORITY | PURPOSE Flow-cfs VOL-af | ACRES

41H 114981 00 NASH LLC STOC 19200630 | IRRIGATION 0.30 8

41H 132253 00 WELLS MICHAEL K STOC 19320919 | IRRIGATION 0.13 4

41H 9275 00 BOWEN DAVID W STOC 19390529 | IRRIGATION 0.15 4

41H 138704 00 COWDREY TRACY R STOC 19390601 | IRRIGATION 0.06 1.75

41H 101146 00 PANACHE PROPERTIES LLC STOC 19390601 | IRRIGATION 0.10 3

41H 9390 00 GADDIS KATHERINE STOC 19390630 | IRRIGATION 0.04 1.17
JACKSON, TERRY R & LESLIE K

41H 39155 00 REVOCABLE LIVING TRUST STOC 19390812 IRRIGATION 1.08 15

41H 99625 00 SUBRYAN LINDA STOC 19390812 | IRRIGATION 0.09 0.73

41H 132781 00 BOZEMAN, CITY OF STOC 19420801 | STOCK

41H 153965 00 MARTEL WALTER STOC 19451231 | IRRIGATION 0.07 4.08

41H 138743 00 DUNN SHARON F STOC 19460501 | IRRIGATION 0.04 1.02

41H 103703 00 KLEIMER STEVEN J STOC 19501231 | IRRIGATION 0.19 5.06

41H 22563 00 EVANS MCRAY STOC 19521205 | IRRIGATION 0.016 1.5

41H 25654 00 BRANDIS KATHLEEN STOC 19580701 { COMMERCIAL 0.15 13.41

41H 25654 00 VLASES MICHAEL STOC 19580701 { COMMERCIAL 0.15 13.41

41H 6168 00 MURRAY SHELBURN STOC 19661112 | STOCK

41H 141166 00 PLATT JOHN A STOC 19680615 | IRRIGATION 0.05 1.2

41H 215703 00 HOLMQUIST PAUL STOC 19730630 | IRRIGATION 2.50 100
HUDGENS, MARY C

41H 211923 00 REVOCABLE TRUST STOC 19730630 IRRIGATION 1.25 438 73

41H 70118 00 BOZEMAN, CITY OF WRWR 19850701 { MUNICIPAL 47.30 2857
MONTANA, STATE OF DEPT

41H 30008923 OF FISH WILDLIFE & PARKS WRWR | 19850701 FISHERY 11.00 7963.09

41H 84070 00 JACQUES FRANK J PRPM 19921222 | WDLIFE/WFOUL 0.07 20.28
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APPENDIX B

CITY OF BOZEMAN

MYSTIC LAKE STORAGE CLAIMS — 41H 30459-00 AND 41H 30460-00
ABSTRACTS AND STATEMENTS OF CLAIM
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s

T T )

" Form No. 76-A-3

countyldaldn e e o

- e

$30459

ADDENDUM TO STATEMENT OF CLAIM

FOR EXISTING WATER RIGHTS
For the Water Courts of the State of Montana

ADDITIONAL PLACE OF USE SHEET

Use this sheet if you have more places of use than can be listed on the claim form or if places of use
are in different counties. Use the spaces on the claim form first.

Subdivision

ﬂ%’ 72z TV

04 Acres, Lot Black " " v, Section /o T X iSRS e
___ Acres, Lot Block Ya Y w, Section // T2 pisR S Emf
Acres, Lot____Block i wd= 2w, section/OD_T_2 Misr S Epf

Acres, Lot____Block_ a____Ya____ v, Section /% T_L Mis RASEIW

Acres, Lot Block a Y4 1, Section_ /3 T o2 MisR S5 epf
____Acres, Lot Block e wME i, Section 24/ T _<2_Mis R e
____Acres, Lot____Block_____, % a v, Section_ T _Z MiISR_& e
___ Acres, Lot____Black Y n va, Section_ 7 T2 MisR_&__ep
Acres, Lot Block Ya w_édﬁa_ Section_<3 T_‘Q_,MS R__@EIW’

___ Acres, Lot Block Va Va Va, Sectioni T*gﬂs R_QE/W
Acres, Lot Block Va %w Va, SectionAZ, T_& le R_LEM

___ Acres, Lot Black i 7 v, Section /8 T_2_Kis & e

04 Acres, Lot____ Block i Wl i, section /9 T R fisr_&_ewpl
____Acres, Lot Block Va Va Vs, Section T N/S R E/W
____ Acres, Lot Block Va_- Va Vs, Section T N/ISR E/IW
______Acres, Lot Block Va Va Va, Section T N/SR E/W

__ Acres, Lot Block Va _Va Ya, Section T N/S R E/W
Acres, Lot Block Va Va s, Section T N/SR E/W

___ Acres, Lot Block Va Va s, Section T N/SR E/W

; Acres, Lot Block a Va s, Section T N/SR E/W
Acres, Lot Block Va Va Vs, Section T . N/SR E/W

Acres, Lot Black a a Y4, Section T N/S R E/W

Acres, Lot Block Vs a V4, Section T N/SR E/W

; Acres, Lot Block Va Va s, Section T N/SR E/W

Use additional sheets if necessary
&>
- )
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41H 30460-00

August 31, 2023 Page 10f 2
41H 30460-00 General Abstract

STATE OF MONTANA
DEPARTMENT OF NATURAL RESOURCES AND CONSERVATION
1424 9TH AVENUE  P.O.BOX 201601 HELENA, MONTANA 59620-1601

GENERAL ABSTRACT

Water Right Number: 41H 30460-00 STATEMENT OF CLAIM
Version: 2 -- REEXAMINED

Version Status: ACTIVE

Ovners: BOZEMAN, CITY OF
%CITY CLERK
PO BOX 1230
BOZEMAN, MT 59771-1230
Priority Date: SEPTEMBER 12, 1901

Enforceable Priority Date:  SEPTEMBER 12, 1901
Type of Historical Right: FILED
Purpose (use): IRRIGATION
Irrigation Type: SPRINKLER/FLOOD

Maximum Flow Rate: A SPECIFIC FLOW RATE HAS NOT BEEN DECREED FOR THIS USE FROM THIS
ONSTREAM RESERVOIR.
FLOW RATE FOR THIS RIGHT IS LIMITED TO THE HISTORIC CAPACITY OF THE
DIVERSION STRUCTURE AND THE CONVEYANCE SYSTEM.

Maximum Volume: 13,000.00 AC-FT
Climatic Area: 4 - MODERATELY LOW

Maximum Acres: 2,518.00
Source Name: SOURDOUGH CREEK

Source Type: SURFACE WATER
Point of Diversion and Means of Diversion:

1)) Govt Lot QtrSec Sec Twp Rge County
1 SESESE 25 38 6E GALLATIN

Period of Diversion: APRIL 1 TO OCTOBER 31
Diversion Means: HEADGATE

Ditch Name: MYSTIC LAKE DITCH
Reservoir: ON STREAM Reservoir Name MYSTIC LAKE
Govt Lot OtrSec Sec Twp Rge County

SESESE 25 3S 6E GALLATIN
Diversion to Reservoir: DIVERSION # 1

Dam Height: 25.00 FEET
Depth: 20.00 FEET
Surface Area: 78.00 ACRES

Current Capacity: 624.00 ACRE-FEET

THE CAPACITY, DAM HEIGHT, MAXIMUM DEPTH AND SURFACE AREA HAVE BEEN
ESTIMATED BY DNRC.

Period of Use: APRIL 1 to OCTOBER 31
Place of Use:
D Acres GovtLot QtrSec Sec Twp Rge County
1 422.00 31 28 6E GALLATIN
2 310.00 S2 30 28 6E  GALLATIN
3 41.00 SENE 30 28 6E  GALLATIN
4 129.00 SE 1 38 5E GALLATIN
5 293.00 N2 1 38 5E GALLATIN
6 469.00 6 38 6E GALLATIN
7 113.00 SwW 5 3S 6E GALLATIN
8 15.00 NWSE 5 3S 6E GALLATIN
9 31.00 N2N2NW 7 3S 6E  GALLATIN
10 34.00 W2NE 7 38 6E GALLATIN
11 541.00 36 28 5E GALLATIN
12 120.00 SE 25 28 5E GALLATIN

Total: 2,518.00
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August 31, 2023

Page 2 of 2
41H 30460-00

General Abstract

Remarks:

THE WATER RIGHTS LISTED FOLLOWING THIS STATEMENT ARE MULTIPLE USES OF THE SAME
RIGHT. THE USE OF THIS RIGHT FOR SEVERAL PURPOSES DOES NOT INCREASE THE EXTENT OF
THE WATER RIGHT. RATHER IT DECREES THE RIGHT TO ALTERNATE AND EXCHANGE THE USE
(PURPOSE) OF THE WATER IN ACCORD WITH HISTORICAL PRACTICES.

30459-00 30460-00
OWNERSHIP UPDATE RECEIVED
OWNERSHIP UPDATE TYPE 608 # 186448 RECEIVED 05/06/2019.

THE CLAIMANT DID NOT IDENTIFY THE PERIOD OF DIVERSION FOR THIS RIGHT. A PERIOD OF
DIVERSION HAS BEEN ADDED TO MATCH THE PERIOD OF USE. IF NO OBJECTIONS ARE RECEIVED TO
THE PERIOD OF DIVERSION OR PERIOD OF USE, THOSE ELEMENTS WILL BE DECREED AS SHOWN ON
THIS ABSTRACT AND THIS ISSUE REMARK WILL BE REMOVED FROM THIS CLAIM.

DITCH NAME AND RESERVOIR RECORD HAVE BEEN MODIFIED AS A RESULT OF DNRC REVIEW
UNDER MONTANA WATER COURT REEXAMINATION ORDERS. IF NO OBJECTIONS ARE FILED TO THIS

CLAIM, THESE ELEMENTS WILL REMAIN AS THEY APPEAR ON THIS ABSTRACT AND THE REMARK
WILL BE REMOVED FROM THE CLAIM.

THE CLAIMED VOLUME APPEARS TO BE EXCESSIVE FOR THE CLAIMED PURPOSE. THE CLAIMED
VOLUME EQUALS 9.5 TIMES THE CAPACITY OF THE RESERVOIR.
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APPENDIX C

CITY OF BOZEMAN
1982 SHAREHOLDER ESCROW AGREEMENT
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. in the event that the city shadl receive a Renewable Resource
or Water Develepment Grant reques ted
Devespment Skock Grant /o an amount less than #420.006--00 or shall receive no

such grant at all, or i the evenl that he cily shall receive a Community .
or other funding the balance of the construciion cost
Deveiopmental Block Granl/in an amount less than $400,900-86 or shall receive

ny sach grant al all, cor in the lurther event that the conlract for repair,
that proposed in the

reccrstryction and rengvation of KMystic Lake Dani shall exceed $788;880-80,-the

preliminary engineering report prepared by its consultants, the

city nay elect o receive the shares of slock in the Reservoir Company which

are 'elg in the escrow account and underlake all responsibilities and obligations

of ilus agreement and receive the benefils ol this agreement. Alternatively,

the ity may terminate tws agreement and direct lhe Clerk of the City

Comrission to return the shareg certificates and accompanying stock powers held
in the escrow account to the owners ol the certificales. In the event ol such
termination, atl rights and responsibilities ol any party hereunder shall cease
and ne party shall be tusther bound by (he terms and provisions of this
agres ment, :

It s recogniced, undecstood and agread that

epair,  reconstruction

and  cenovation ol Mystic Lake Damowill protaidy prevent L

storage of waler
durir g the Construcbon perad, Fhe ity <hall have noo obligation o deliver
wate to  any arriaalor ot s prevented  brors doiig so because of  osuch
cons ruction  activity  and no reigater shall o any obligation o pay  an s
asse: sment for water during the consiruclion perod when the cily s unable to
make delvery of water 1o the irrigator
EN During  lhe term of  the escraw, Lhe Boceman Creek  Reservon
Comoany shall contaue i exislence and shail renain the owner ol Mystic Lake

and its assecialed structures and tacihilivs Durmg the lerm of the escrow

each present shareholder shall have the right o vole his or her shares in lhe
Camp any at all Company meelings 1) a€COrdatice awgth tha Company By-Laws and
shall bave all of the responsatilibios resullitg Team the ownership of the staock,
furternore,  each  sharehalder  <hall have  the rerght 1o use  the  water
repsented Dy s or hier shares ob stock v though such shareholder held

ptiy o cal pos=ession « ‘he shares
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Technical Memorandum

To: Peter Scott Law Offices, PLLC
Brian Heaston, PE, City of Bozeman

From: Zach Magdol, PE
Michael Eytel
Re: Sourdough Creek Mystic Lake Physical Hydrology Analysis
Date: March 15, 2024
Introduction

This technical memorandum documents the methods, results, and analysis involved in
developing the physical hydrology (i.e., yield) model of Sourdough Creek for the historic Mystic
Lake impoundment. The City of Bozeman (City) seeks to understand the available physical
hydrology to validate their municipal and irrigation reservoir claims, 41H 30459 00 and 41H
30460 00, respectively. Opinions and conclusions in this analysis are based on the review and
evaluation of historical records provided by the City of Bozeman and are based on professional
experience and education.

Founded in 1881 by the Bozeman Creek Reservoir Company to store water, the Mystic Lake
Dam was constructed approximately 7 miles upstream from the mouth of the canyon and the
City’s municipal diversion. After several dam repairs, modifications, and improvements, the
final reservoir active (i.e., usable) storage was 1,190 acre-feet m(ac-ft). In 1980, the dam was
found unsafe due to seismic activity and was fully breached in 1985.

A United States Geological Survey (USGS) Thornthwaite Monthly Water Balance model for the
Sourdough Creek basin was originally developed in 2013 to support the City’s Integrated Water
Resources Plan. In 2021, the model was updated and recalibrated as part of their Water Supply
Optimization and Management Tool (WSOMT) project. The model estimates monthly
streamflow volume at the City’s municipal diversion (approximately the mouth of the canyon —
see Figure 1). This model was modified to compute the available yield at Mystic Lake.
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Figure 1. Sourdough Creek and Mystic Lake Watershed
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Data Sources and References

This modeling analysis builds upon previous efforts on Sourdough Creek hydrology. Data sources
used in the analysis are listed below.

Data Sources (list of all data sources used in original model development and updates):

e USGS Sourdough Creek Gauge 06047500 (abandoned, PDF gauge record available from
October 1947 through September 1986).

e Natural Resources Conservation Services (NRCS) Lick Creek SNOTEL Site #578
(precipitation and temperature data — 1948-2020)

® National Oceanic and Atmospheric Administration (NOAA) Climate Station, Bozeman
Gallatin Field Airport (precipitation and temperature data — 1948-2020)

References:

® Phase 1 Inspection Report National Dam Safety Program, Mystic Lake Dam, United States
Army Corps of Engineers (USACE), 1980

e A Monthly Water-Balance Model Driven by a Graphical User Interface, USGS, 2007
e Bozeman Integrated Water Resources Plan, City of Bozeman, 2013

e Bozeman Water Supply Optimization and Management Tool, City of Bozeman, 2022

Modeling Methodology

The USGS Thornthwaite Monthly Water Balance model was used for this analysis. This widely
accepted physical hydrology modeling methodology relies on precipitation and temperature
time series inputs. In addition to precipitation and temperature, model input parameters
include basin centroid elevation and latitude, runoff factors, soil moisture storage capacity, rain
temperature threshold, snow temperature threshold, and maximum snowmelt rate. The latter
five parameters are adjusted to calibrate the model output.

The Sourdough model output was calibrated to the historic streamflow gauge record (USGS
06047500) for the period 1960-1970. The water balance model generates monthly allocations
of water within the hydrologic system (e.g., soil moisture, evapotranspiration, snow
accumulation) to provide a unit hydrograph (runoff in units of depth) for a given basin. The unit
hydrograph is then converted to average streamflow and monthly volumetric yield by
multiplying the basin size. The calibrated parameters, monthly precipitation, and temperature
time series were used to develop a unit hydrograph (mm) for the basin from 1948 through
2020. Detailed information on this calibration analysis is provided in the Bozeman Integrated
Water Resources Plan (2013) and the Bozeman Water Supply Optimization and Management
Tool documentation (2022).
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This unit hydrograph was multiplied by the watershed area to the City’s municipal diversion
(28.2 sg-mi) to provide average monthly streamflow. Figure 2 shows the model output and
highlights the calibration period. The gauged record is higher than the modeled flows during
spring runoff peaks; however, the total volume and monthly patterns match — this was deemed
an appropriately conservative model result since the analysis aimed to determine water supply
and a focus on low-flow periods.

Figure 2. Sourdough Creek Comparison of Gauge Data and Thornthwaite Model at Municipal Diversion

An area weighting adjustment was made to adjust these results to the location of the historic
impoundment. The watershed area of Mystic Lake is 5.3 sg-mi. The complete hydrograph at the
historic impoundment is shown in Figure 3.

Figure 3. Sourdough Creek Modeled Streamflow and Annual Cumulative Volume at Mystic Lake
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Results

The number of reservoir fills for Mystic Lake was calculated using the output from the
Thornthwaite model (Figure 3) by dividing the total annual yield (water year) by the reservoir
volume, 1,190 ac-ft. Over the 73 years of analysis (1948-2020), Mystic Lake would have been
able to fill and refill 3.1 times the active storage volume - with a minimum of two fills and a
maximum of over four fills. Table 1 below summarizes the number of reservoir fills each year
with a color gradient to help visualize dry and wet periods.

Table 1. Number of reservoir fills of active storage volume at Mystic Lake based on modeled physical
yield (1940 —2020).

Year 0 1 2 3 4 5 6 7
1940 ~ ~ ~ ~ ~ ~ ~ ~
1950 26 | 2.8 AN 30 2.5 2.5 2.4 2.3
1960 2.9 . . . . . . .

1980 3.0
1990 2.8

2000 2.6 2.3 2.6
2010 - 3.3 2.8

2020 3.3 ~ ~
Max: 4.2
Min: 2.1
Average: 3.1

Conclusion — Summary and Opinion

The Sourdough Creek Mystic Lake hydrologic analysis indicates that water storage and
management would have been feasible for irrigation and municipal supplies. Our analysis
shows that over the approximately 80-year record, Mystic Lake would have been able to fill and
refill three times its active storage volume annually, assuming an annual re-set. The annual re-
set is a conservative assumption of reservoir operations — water supply reservoirs are rarely
emptied. Commonly incorporated reservoir operations could have optimized supply and
municipal use. While modern technology has changed significantly in the last two decades, the
technology available before 1973 would still have allowed for continuous operations of Mystic
Lake to fill and re-fill up to three times its annual storage volume.

There are a number of significant historical events in the construction and development of
Mystic Lake reservoir, which show the Bozeman Creek Reservoir Company (BCRC) and the City
of Bozeman intended to continuously utilize Mystic Lake and Sourdough Creek water supplies
while maintaining and improving the infrastructure related to Mystic Lake reservoir and
Bozeman’s water intake on Sourdough Creek up until 1985, when the City of Bozeman
relinquished the Mystic Lake dam site easement with United States Forest Service. Since 1985
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the City of Bozeman and BCRC shareholders have maintained the Mystic Lake water rights for
BCRC shareholders and sought to utilize these rights continuously to serve the growing needs of
the City of Bozeman and BCRC shareholders. The following is a summary of significant events
related to Mystic Lake from 1901 — 1985:

e 1901 - Notice of water right claim by Bozeman Creek Reservoir Company for 3,000
miner inches from Bozeman Creek and construction of a 30’ dam to create Mystic Lake.

e 1903 - 1904 - Construction of Mystic Lake with a reservoir capacity of 1,225 acre-feet.
BRC issues 20 shares, and the City of Bozeman purchases 3 additional shares.

* 1919 - Construction of a new concrete spillway.

e 1929 - 1939 - City of Bozeman continues acquiring 3.5 additional BRC shares for a total
of 6 BRC shares.

e 1959 — Mystic Lake Dam raised 2' and new concrete spillway.

e 1964 - New outlet gate.

e 1977 - Dam sinkhole and seepage discovered.

e 1985 — USFS orders full-depth dam breach.

e 1985 - Present — BRC and the City of Bozeman maintain BRC shares and evaluate
alternative uses of Mystic Lake water rights.

In addition, operational records from 1946 — 1959 clearly show that the BCRC operated Mystic
Lake in a manner that supports continuous operations and the ability to deliver Sourdough
Creek water supply throughout the year.

e In most years, BCRC started storing water in February and March, with deliveries from
storage occurring in most years from June through August.

e Historic Mystic Lake operations and deliveries often went into late October and
culminated with delivering the entire reservoir contents, essentially re-setting the storage
volume annually.

The significant events and operational records cited support the idea that the Sourdough basin
can yield the decreed water supply volumes for the City of Bozeman to continue serving a
growing population as the city grows into its water supply. Bozeman's water rights storage
strategy must address the challenges posed by short-term and long-term water supply
variability. Bozeman must continually monitor and evaluate its water supply and demand
dynamics to support its growth and beneficial uses. This includes regularly assessing water
availability, tracking population growth projections, and considering the impacts of climate
change on the hydrological cycle.

With the population of Bozeman steadily increasing and the associated rise in water demand,
the need for effective water storage solutions is becoming increasingly critical. Additionally,
investing in infrastructure upgrades and maintenance is crucial to support the growing
beneficial use of water rights. This may involve improving distribution networks, upgrading
treatment facilities, and enhancing monitoring systems to ensure reliable and safe water supply
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to the expanding population. By investing in infrastructure, Bozeman can maximize the
potential of its water rights and ensure the long-term availability of its water resources.
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