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EXECUTIVE SUMMARY

Butte, Montana is simultaneously the largest 8dpnd clearup site and the most
extensiveNational Historic Landmaiik the United States. As part of the ongoing clegm the
OrxileQa YIAYGSYylryOS akK2LlA o6lyR LRGSyuArtte GKS
current site along the forme®2 dzZN&ES 2F {Af OSNJ . 26 / NBS{ o .{. Qa
vehicle storage and fueling, fleet logistics, routine maintenance and washing, and major repair
services. The asphalt plant includes a rock crusherrtwtasphalt blender, areas for aspha
feedstock storage, and areas for sand storage (used fca@leoadways). Relocation is necessary
so that underlying soil can be remediated, and the cree&sblished.

BSB has targeted these pending civil projects as an opportunity to turn away from
utilitarian industrial design, and pivot toward urban renewal by viewing the relocation project(s)
through a sustainability lens. To support BSB, a literature review;lugestd research, site visit,
and interviews with BSB employees were completed. Resut summarized in this workbook
and its contents, a site selection rubric, limited stakeholder mapping, and a searchable research
compendium.

Five candidate sites were assessed using an adaptable site selection rubric that considers
relative impacts ofL0 key criteria covering technical, environmental and social feasibility. Scores
are based on a stoefight analysis (i.e., high, moderate, or low impact) with adjustable weighting
factors. Because the candidate sites are spread across city (and in oneoatsde the city)
relative impact on travel times was also assessed.

Opportunities to improve sustainability performaneeere identified forin lighting, water
management, HVAC and ventilation and space manager@ase studieare providedfor each
of these operational topics, including pros, cons, and applicability to. B$Baddition,
opportunities for improvement in energy resource management and roadway fabrication (and
maintenance) are described, along with applicable case studies.

Two preliminary frameworks to facilitate stakeholder engagement were developed: (i) a
O2y OSLJidzr f @GASs 2F aidl 1SK2f RSNE AYyUSNBAGSR Ay
plant, and (ii) a guide to help BSB assemble public information and talutaols.

This workbook is designed to be updated by BSB throughout the lifecycle of theoaten
projects as more information becomes available.
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1.0INTRODUCTION

1.1ABOUT THE CLIENT

Butte, Montana is simultaneously the largest Superfund clgarsite and the most
extensiveNational Historic Landmairik the United States. Its national significance relates to a
long mining history- Butte's copper production was critical tndustrialization-- and playeda
key role in development of the US labor union movement. However, mine tailings and other
byproducts can be found in most areas of the city as a consequence mining practices of the late
19" and early 28 Centuries. These areas, along with the Berkelgyich dominates the local
landscape, require remediation.

As part of the ongoing cleatizLJ> G KS  OA G & Q awill wd rélofaied gvapfrans & K 2 L
their current site along the former course of Silver Bow Creek. Relocation is necessary so tha
underlying soil can be remediated, and thecreelsréa G F 6 t A AKSR® {AYAf I NI &z
dzt GAYFGSte& YIe 6S NBRS&AAIYSR yR NBt20FGSR I &
the City of Butteand County of Silver Boare governedointly.)

1.20BJECTIVES AND SCOPE

Butte-Silver Bow (BSB) is in the process of redefining its relationship with its mines, its
environment and its economyBSB has targeted these pending civil projects as an opportunity to
turn away from utilitarian indstrial design, and pivot toward urban renewal by viewing the
relocation project(s) through a sustainability lens. As paitofelocation planning effort, BSB
NBIljdzZSAaG§SR AyaiaakKad I yR adAadsEnkdlitVaniBeentPddramy 6 A | |
Hence, this Capstone project was developed. The objectives of this Capstone project are to:

w Identify and focus on aspects of the relocation project(s) that offer
opportunities to enrich sustainability;
w Identify and describe case studies where applicabtgasnability

initiatives have been implemented successfully;
w Develop a planning tool (i.e., this workbook) that helps guide BSB through
the pre-design and procurement phases of their project;

W Provide an easyo-use searchable resource with relevant information on
SIOK LKI&AS 2F .{.Qa LINR2SOGT YR

W Build flexibility into the workbook tool so that BSB can adapt it for future
projects.
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¢CKS /lLJAaG2yS ¢1a RSaA3IYySR (2 YAYAO .{.Q&a NBf?2

W SiteSelection;
W Design and Operation of Facilities; and
W End Use (i.e., Roadway Design and Maintenance).

The Capstone team conduct a literature review and dedkased research, visited BSB
from March 2629, 2015, and conducted informatiegathering interviewswith city employees
in order to gain insight into the needs of the county and planning departiggitverablesfor
this project include:

W This workbooland its contents
Asite selection ubric
A dakeholder mapping
Asearchable research compendium

€ g ¢

Resits are summarized in Sections 3 through 7 her@pplicable references are included
at the end of each sectiorSelection of a suitable site or sites for the relocation project(s) was
quickly identified as a critical need. Therefore, in collaboratioh B%B, five candidate sites were
identified and evaluated. A customizable rubric for site selection was then developed. The rubric
was subsequently transmitted to BSB under separate cover for use on future projects.

Given the sensitivity of this projedhie Capstone team was unable to interact directly
with many of the stakeholdersffected by the project. Instead of collecting primary data and
conducting a stakeholder analysthe team conducteda preliminary stakeholder screening
exercisewhich can be found iection 8.

1.3COLLABORATION WITH MONTANA STATE UNIVERSITY

Throughout this project, students from 2 Y i F y I { I { &dergrfiduateS NR A § &
architecture program, under the direction of Professor Bradford Watson, collaborated véth th
Capstone team. Their invaluable work and support are incorporated herein.
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2.0BACKGROUND

2.1 REGIONAL SETTING

BSB sits in the Rocky Mountains at the Continental Divide (Figuré @ ¢ KS OA (& Q:
drains to Silver Bow Creekwhich, at one time,w & Sy 3AYySSNBR (2 &aSNBS |
drain. Silver Bow Creek empties into the Clark Fork River, which in turn, is part of the Columbia
River watershed. Because of its ecological importance, the channel is being transformed back
into a creek that beigs a 25mile greenway extending from BSB to Anaconda, Montana. In
addition to ecological value, restoration of the creek will also provide an outdoor community
amenity that can be leveraged for tourist appeal.

s
Glacier National Park

Kalispell

.
Flathead National Forest

Coeur d'Alene Upper Missouri
Great Falls River Breaks National

€l

0Nk ;
. M»sfjouia Lewis & Clark

Lolo National Forest National Forest

190 Billings

.
Nez Perce National Forest 15
Custer National Forest

Payette National Forest

al

.
Yellowstone o)
National Park 190,

Boise National Forest s
Shoshone National Forest

Figure 21 Butte Location Map

As a result of historical mining activities, area groundwater contains elevated
concentrations of metals and other mining wastes. Groundwater in areas where mine tailings
were landfilled is particularly degraded. In addition to tailings, waste rock aret atming debris
were historically used as fill. These waste materials have largely been removed from residential
areas (where appropriate). However, in commercial and industrial areas, remedial measures
typically included installation of a soil cover teepent exposure to mining waste, and prevent
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surface water runoff from accumulating waste materials. Thus, land use and storm water
management are key considerations for any BSB development.

2.2 CURRENT OPERATIONS

. { . @A Public Works Shopse also known as municipal shops, county shops, and
YFAYUSylryOS aK2Llas YR KSNBAYFFAOISNI I NBE NBTSNN
acres in the northeast part of the city, between historic Uptown and the more residential Flats
(Figure 22).Based on information provided by BSB, the shiapkide the following facilities

W Vehicle Services
- Serviceand WasBays
- Painting and Welding Bays
Storage Rooms (e.g., parts, tires, tools, stock oil/ fluids, repair manuals)
Heated Vehicle Storage
FuelingStation
Administration Offices
Employee Facilities/ Staff Rooms (e.g., training, lunch area, rest rooms,
locker room)

€ €€ ¢g¢

. {.Qa OSKAOfS FtSSG AyOftdzRS& | ALKFEGAY T YI (
vacuum trucks, street sweepers, buses, lighédium and heawguty trucks, and police cars. In
addition to storage and fueling, work performed at the shops includes fleet logistics, routine
maintenance and washing, and major repair services (e.g., painting and welding). The shops are
described mordully in Section 4.

{.Qa FALKEFEG LXFYyG Aa f20F GSR0man asosiB OSy i
between Uptown and the Flats. It covers approximately 17.5 acres, and includes a rock crusher,
hot-mix asphalt blender, areas for asphaetistock storage, and areas for sand storage (used to
de-ice roadways). Based on information provided by BSB, current operations are described in
Section 5 and summarized Table 21 (below).

10
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Figure 22 Butte Layout and Candidate Sites
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Table 21. Facility Inventory
Function Current Operations

w 9,000 tons of asphalt each summer; 15,000 tons planned for 20

w Four trucks making-3 trips from the plant per hour during paving
Asphalt Paving projects

w Water trucks and other metro trucks make32ripsper hour for

other summer projects

w Haul in sand for 3 full weeks during summer to stockpile street <
Deicing Sand for winter

w Sanding during storms yields 64 individual trips/ day/ snow stori

T il and
G?st: an w 1,500 cubic yards of topsatockpiled on site

. w 1,500 cubic yards of road mix gravel stockpiled on site
Stockpiling

12
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3.0SITE SELECTION

alAyidSylyOS akKz2LlA FyR |y | &dday dperatidnsf, angd i I NB

these operations are most effective and efficient when they are located within or near their
service areas. Before selecting a site, however, a broad spectrum of esisede carefully
O2yaARSNBR a2 GKIFIG . {.Qa 20SNINOKAy3a 2062S0O0A
selection process, a qualitative assessment tool (i.e., rubrichéasdeveloped. This rubric is a
high-level screen of important criteria théhe BSB community has considered or will consider as
part of site selection. This section of the workbook describes:

w Five candidate sites for either the maintenance shops, an asphalt plant, or both;

w ¢KS NHZNARO dzaSR G2 FaasSaa SIOK airidsqa |

w Thescreening results

3.1 SELECTION PROCESS AND RUBRIC

CAQPGS OFYRARIFIOGS araitdsSa adzFfFAOASydate f1NBS Sy
or asphalt plant (Figure-2) were screened utilizing a pros/ cons approach to help differentiate
them. For exampE ¢ KSNBFa . {. Qad Od2NNByd flreéz2dzi FyR |
AYRAZZAGNARI £ | NBFas> AYRdzAGNRARLFE 2LISNF GA2ya OF NNE
historical charm. Similarly, additional traffic burden from maintenance shops aral asphalt
plant will exacerbate congestion at nearby intersections, and traffic conditions will dramatically
impact service response times and fuel costs. Conversely, siting municipal facilities too far from
their demand areas incurs operating costs thaty overwhelm the benefits of a distant location.

The rubric is based on the following principles:

w Both project feasibility and opportunity to improve sustainability are vital;

w {AGS NIrylAy3Ia IINB ljdzr t AGlFO0AGBSET o6FaSR 2y
AdadzSasz FyR INB AYGdSYyRSR (G2 FIFOAtAGIGS

w Highly detailed siting issues can be grouped into a manageable number (i.e., less
than a dozen) of representative criteria,

w To the extent practical, interrelationships betweerniteria are ignored (for
example, changingcosystem Impaetill not automatically change
Sustainability; and

w Each criterion is weighted equally, although weighting factors could be adjusted
as new information becomes available.

The rubric, its categories, and brief descriptions of each category are provided in Table 3
1. The rubric compares, on a relative basis, negative impacts that could result from operations of

13
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{. Q48 YIFIAYyUuSylyOS akK2Lld | y Rwriteiowislassigdgd aframk ofJt Iy (-
1-3. For the purpose of this evaluation, a score of 1 (i.e., low) implies very little risk of impact
from future operations. For example, storage of dry goods represents relatively low risk of
impact, whereas hazardous neatals storage represents a higher risk. Criteria ranks are then
FRRSR a2 GKIFG SIFOK aiadasSQa G2Grt ao2NB OFy oS

TABLE 4. Site Selection Rubric

Type Criteria Description Potential Results
High =3
Schedule Level of effort toacquire parcel = Moderate = 2
Low=1
High =3

) . Level of effort to convert parcel
Design Constraints P Moderate = 2
for development

Low=1
Cost to obtain and convert a High =3
Technical Feasibility Overnight Cost Moderate = 2
parcel
Low=1

A Distance tanfrastructure and
Accessibility heavy roads Moderate = 2

Low=1
Level of effort to implement High = 3
Sustainability ) P Moderate = 2
BMPs/ alternatives
Low=1
Likelihood of communit High = 3
Stakeholders y Moderate= 2
backlash
Low=1
. . . High =3
Potential to impact sensitive e€o
Ecosystem Impact Moderate = 2
receptors
Low=1
. . . High =3
Environmental & - Potential for emissions/ dust to
. . Emissions/ Dust Impact . . Moderate = 2
Social Feasibility impact neighbors
Low=1
High =3

. o Potential fornoise/ vibration to
Noise/ Vibration Impact . _ Moderate = 2
impact neighbors Low = 1

High =3
Visibility Level of effort to make attractive Moderate = 2
Low =1

Lowest Negative Impact = 10. Highest Negative Impact = 30.

Several of the candidate sites are impacted by past industrial activities, and are listed on
USEPA'$\National Priorities LigINPL). Sites on the NPL are known colloquially as Superfund sites

14
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because, unattended, they represent excess risk to human haattfor the environment. These
sites were included because redevelopment of Superfund sites represents an opportunity to
return a parcel to productive/beneficial use. Accordinggmediation status was factored into

the screening process.

3.1.1Limitations

The site selection rubric is weighed against a fictional baseline wherein the site would be
occupied by lowimpact development such as a residential building. Restated, it is assumed that
residential land use would score differently than commercialnolustrial land use. Similarly,
industrial development likely will have design challenges that differ from a residential parcel of
equal size (or complexity).

Notwithstanding the assumptions described above, it must be further noted that
standard individial residential lots are substantially smaller than individual commercial/
industrial operations. For example, a-&6re parcel (i.e., the size of the current maintenance
shops) could have up to 64 quartacre residential lots. Because impacts from algifgisiness
operation is far easier to control, the maintenance shdpsoreticallycould score better than
the combined impacts from 64 residences throughout the rubric.

Therefore, when utilizing the rubric to assess site suitability, the followinggliimits apply:
w ContextF 2 NJ G KS NHz2oNAOQA AyLlzia FyR NBadzZ GAyY
and
w The rubric is a higlevel screen and is not comprehensive; thus, digpt scores
(i.e., rankings) are qualitative, and should not be construed to regpredetailed
numerical risk analysis.

3.1.2Summary of Results

Screening results are summarized in Tablke Bescriptions of each site and its potential
pros and cons, along with sispecific screening results, are provided below. Note that scores
should be reviewed and modified as new information becomes available.

15



Target Sites
Candidate Site

Current Use

Pros

Cons

MNegative Impact

Site Selection Summary
Sustainability Assessment of Relocated Maintenance Shops and Roadwaork Facilities

Butte, Montana

Central Portion of Butte Area One | Montana Pole & Treating Plant

Site #1
Undeveloped brownfield,

Site #2

unauthorized recreational area  |[final closure

Already cleared, flat, and suitable
for building [pending excavation i
. Large =ite, close to -80
of upper soil column), central

location

Located within Butte-Anaconda
green corridor, conversion from
[unauthorized) parkland to

Access reqguires significant road
upgrades, CERCLA remedy

. o . . imposes design constraints,
industrial is inconsistent with . .

. residential areas east and west
community's current land use

Central Fortion of Butte Area Ome Montana Pole B Treating Plant

Table 32 Site Selection Results

Upper Rail Yard

Site #3

phase of remedy
Good truck access, central

location, some existing
infrastructure, potential for
greenway linking football field
and gym

Highly visible viewshed, adjacent
to community and health centers
that attract both local and non-
local visitors

Upper Rail Yard

Upper Lagoon Area

Site #4

Undeveloped brownfield, nearing | Undeveloped brownfield, in O0&M Undeveloped brownfield, near

industrial facilities

Central location, existing
infrastructure, current industrial
use

Small site, adjacent to Silver Bow
Creek, highly visible viewshed,
interference with proposed 1-80
exit

Adjacent to Power Plant
Site #5

Undeveloped greenfield

Zoned heavy industrial, large site,
no adjacent sensitive receptors,
opportunity to use waste heat
from adjacent power plant, good
truck access on SH 383/ 2

Four miles south of I-80, requires
rail crossing, no historical
development

B Maintenance Shops [only)

B Asphalt Plant (only)

B Combined Shops and Asphak Plant

Upper Lagoon Area Adjacent to Power Plant

16



As supplemental information, the relative impact on travel times for municipal vehicles
was assessed, and is summarized below:

Candidate Site Impact on Travel Time Relative to Current Location
Low Im i.e., rank of 1) centrally | n nan
Central BAO ow Impact (i.e., rank of 1) centrally located between Uptown anc
the Flats
MPTP Moderate Impact (i.e., rank of 2) closer to Uptown than the Flats
Upper Rail Yard Moderate Impact (i.e., rank of 2) closer to Uptown than the Flats

UpperLagoon Area Moderate Impact (i.e., rank of 2) closer to Uptown than the Flats

Adjacent to Power High Impact (i.e., rank of 3) closer to the Flats than to Uptown;
Plant furthest from city center

3.2CANDIDATE SITES

Of the many sites available for immediate relocation of facilities shops and subsequent
relocation of the asphalt plant, several parcels stood out as worthy of closer scrutiny. These were
the central portion of Butte Area One, the Montana Pole and Tre&lagt, the Upper Rail Yard,
the Upper Lagoon Area, and adjacent to Basin Creek Power Plant. Below, each of these sites is
outlined and a detailed scoring of weighted criteria can be found in Appéadix

3.2.1Central Portion of Butte Area One

Candidate site #1 is the central portion of tBatte Area OneSuperfund site (a.k.a.
Central BAO), shown in Figurel.3(Note that the entirety of Butte Area One is also referred to
asSilver Bow Creek GreenWyagentral BAO straddles both a historicatlased and a historical
tailings impoundment. Central BAO is a&Se semrectangular parcel located in central Butte,
just north of 190/ I-15 and south of Business 90. It is bordered by George Street to the north,
Kaw Avenue to the west, Cobban Streetthe south, and Utah Avenue to the east. The area
around this site is predominantly zoned as residential, with the exception of a commercial
campground directly across Kaw Avenue.

Central BAO occupies a fundamental geographic node in the BSB commuitéys Bisected
bykpn> ASLI NFGAYy3I KAZG2NAO ! LIiz2éey FNBlLa G2 (GKS
south. Kaw Avenue is a norfouth connector traversing underneatk90, and Central BAO is
near a key intersection north of90. Therefore,development may reinforceconnectivity
between Uptown and the Flats

17
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Il KOA Camp Grounds
[

Il Open Space

Il Commercial

Silver Bowl Creek
George St

Lexington St

1-80

CENTRAL PORTION OF BUTTE AREA ONE
mﬂTEMH

Hgure 31, Central BAO

In addition, Central BAO is located near the confluence of Blacktail Creek and Historic
Silver Bow Creek. Together, these two water bodies form the bulk dbitiier Bow Creek
Greenway In fact, theBlacktail Creek Tras a recreational facility northfdhe target parcel
along the Historic Silver Bow Creek. Current use of this trail, together with unauthorized
NEONBFGAZ2Y I dzaS 2F /SYGNlrf .!hX RNAGSa (KAA
potential impact).

Screening results are providen Appendix A (Table-B). Based on screening results, it
appears that Central BAO may be suitable for light industry and heavy commercial use, but likely
is unsuitable for heavy industrial applications (e.g., asphalt production).

3.2.2Montana Pole & fieating Plant

Candidate site #2 is the efcreMontana Pole & Treating PlatMPTP) site, located at 202
West Greenwood Avenue, just west of South Montana Street and soutBMfr a transitional
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urbanrural part of Butte (Figure-3). As a result dfistorical wood treating operations that were
separate from local mining operations, MPTP was addeted\PLn July 1987. Wood treating
compounds and their breakdown products impacted surface soil, subsurface soil, surface water,
and groundwater. Impodntly, these compounds also seeped into Silver Bow Creek, which is
located off site, adjacent to the northern MPTP boundary. To date, several remediation phases
have been completed, including:

w
w

Limited (albeit large scale) soil removal,

Construction of adand Treatment Unit (LTU) to stimulate biodegradation in soil;
and

Installation of orsite monitoring and pumping wells, as well as a treatment
system for recovered groundwater on a separate parcel nortRoéx |

g ) W

DDI] L
——up I
AN

TIAN
i

S Montana St
Il Residential Neighborhood

Il Construction Company W Park
Il Cemetery Il Commercial
MONTANA POLE & TREATING PLANT

BUTTE, MT1

Fgure 32, MPTP
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Additional activitiesare being planned in anticipation of final closure. Pending closure
activities will likely include (a) consolidation of soil from the LTU that does not meet treatment
goals into an ossite capped landfill, and (b) losigrm ground water monitoring. As asalt, land
use constraints and institutional controls (e.g., access for -pasedy monitoring) will be
required by Montana DEQ and US EPA. In addition, because MPTP is so close to Silver Bow Creek,
rigorous surface water runoff controls from any industoaerations on site will be needed.

MPTP is adjacent to a residential area that includes some intact housing and a cemetery;
in this context, siting a noisy, dusty, and unsightly asphalt operation at MPTP might create
unnecessary conflict within the commity. In addition, MPTP is near a higyaffic transportation
node studiedpreviously [Ref 4]. In summary, this traffic area is near capacity. Therefore, light/
heavy industrial ralevelopment near this interchange may add to the existing traffic burden
ultimately, could alleviate traffic burden if additional infrastructure is funded and built.

Screening results are provided in Appendix A (Takg A

3.2.3Upper Rail Yard

Candidate site #3 (Figure33, the Upper Rail Yard, is part of a-&¥e commercial
property owned by BNSF Railway Company. The candidate parcel and surrounding area is
commonly called the warehouse district and is zoned for heavy manufacturing land use. The
Upper Rail Yard is southwest of the Berkeley Pit, bordered by SAwdtsie to the east, Madison
Street to the north, East Second Street to the south, and South Arizona Avenue to the west.

The candidate site is a linear terrace separated from an upper terrace bygasehs (or,
in places, greater) slope. The upper terraoaudes an indoor/ outdoor recreational facility. The
Upper Rail Yard and the terrace above have been remediated and are iolpgsgte monitoring.
Remedial measures at the candidate site include a vegetated cover to prevent exposure to
underlying soibnd, in one area, an asphalt cap. At times, surface water runoff from the upper
G§SNNI OS SNRBRSa (KS ! LILISNI wk Af I NRQa NBYSRALI

The terrace below the candidate site has an active rail spur. Notably, the candidate site
and terrace below (with the rail spur) are part of a single land parcel.

20
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W Park St

Il Public Amenities
Il Residential Neighborhood
Il Park

Il Commercial
Il Berkeley Pit

UPPER RAIL YARD
BUTTE, MT¢

Figure 33, Upper Rail Yard

Because this location has good access to central roadstitastive for municipal/ public
works operations. However, the Upper Rail Yard is in direcioireégght of a nearby residential
community; thus, stakeholders located nearby and down gradient of the Upper Rail Yard may
oppose industrial development.

Screening results are provided in Appendix A (Tak3g A

3.2.4Upper Lagoon Area

/' YRARIGS aAGS In Aa R2FOSyd G2 .{.Qa ol i
Avenue, just on the north side 68D, opposite of MPTP (Figured® The Upper Lagoon Area is
directly upstream of the water treatment plant and adjacent to therthobank of Silver Bow
Creek. This site was part of early remediation efforts at the greenway, and its upstream proximity
to the water treatment plant makes it attractive for 4ocating heavy industry near a major
transportation node. The Upper Lagoon Armaccupies 40 acres of flat lowland; however, it is not
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