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APPLICATION COVER PAGE (This unaltered form must be submitted with the application.)

Applicant Organization: City of Boulder City

EIN (Taxpayer Identification Number): 88-0084978
Mailing Address: 401 California Avenue

City: Boulder City

Project Contact: Michacl Mays

Daytime Phone: 702.293.9261

Fax: 702.293.9392

County: Clark ZIP: 89005

Title: Community Development Director
Evening Phone: 702.293.9261
Email: mmavsi@benv.ore

Property Owner Name and Address: City of Boulder City, 401 California Avenue, Boulder City, NV

89005

Project Title: _Boulder City Water liltration Plant

Project Address: _300 Railroad Avenue

City: Boulder City

Cou

nty: Clark ZIP: 89005

Project Type: B Rehabilitation/Construction ] Planning/Construction

L] Architectural/Engineering Study/Construction

Historic Property Name: Boulder City Water Filtration Plant Date Built; 1932

Property Insured: & Yes: please enclose one copy of policy [ No; please explain:

Project Synopsis (brief): It is the city’s desire to restore this important piece of the history of Boulder City and
Hoover Dam. The Boulder City Council approved as part of the FY22 Capital Improvement Plan money for
building restoration with the hope that approximately $200,000 of that cost would be provided through a CCCHP
grant. The restoration effort would include lead paint mitigation, electrical work, window rehabilitation, brick
work and other preservation efforts to allow the building to be accessible to the public.

Proposed Start Date: 12.01.22

Proposed End Date: 11.01.23

Project Budget Summary:
Amounl Requesied:

Proposed Maich: Cash
In-Kind/Donations:

Total Project Budget:

$ 199.880

$ _299.820
$

$_499.700

Applicant’s authorized signature:

Name (please print): Michael Mays

Title: Community Development Director

Date: February 24, 2022




W 1HAVE READ THE 2021-2022 CCCHP APPLICATION
GRANTS MANUAL*

*PLEASE NOTE—IF THIS PAGE IS NOT SIGNED, THE APPLICATION IS
CONSIDERED INCOMPLETE, AND CANNOT MOVE FORWARD IN THE FUNDING
PROCESS.*

I HAVE READ THE GRANTS MANUAL AND COMPLETED THIS CCCHP

APPLICATION FOR 2021-2022 AND CERTIFY THE INFORMATION CONTAINED
HEREIN IS TRUE AND CORRECT TO THE BEST OF MY KNOWLEDGE.

Applicant’s authorized signature:

A A ——

Title: Director of Community Development

Name (please print): Michael Mays

Date: February 24, 2022




CCCHP Grant Narrative Description  Boulder City Water Filtration Plant 2021-2022 Application
PART Il - NARRATIVE DESCRIPTION

The city’s Historic Water filtration plant (“Filtration Plant”) was built in 1931 as part of the water supply
system from Hoover Dam to Boulder City under the Boulder Canyon Project Act. The original system under the
auspices of the United States Bureau of Reclamation (USBR) included a pipeline from Hoover Dam, pumping
plant, filter plant and associated storage.

It is the city’s desire to restore this important piece of history which is tied to the development of Boulder City
and Hoover Dam. As part of the Boulder City Council approved budget for FY22, $125,000 was approved to
hire a consultant to prepare a historic structure and assessment report for the Filtration Plant. The city
recently hired LGA Architecture and North Wind Resource Consulting, Inc. to prepare the report which will
guide the city with its CCCHP application due on February 25, 2022,

The Boulder City Council also approved as part of the FY22 Capital Improvement Plan $300,000 for building
restoration with the hope that approximately an additional $200,000 could be provided through a CCCHP grant
for the approximately $500,000 project. The restoration effort would include lead paint and asbestos
mitigation, window rehabilitation and brick tuck peinting to allow the building to be more accessible to the
public.

It is anticipated that with the restoration of the building, it will become a key feature for a local cultural center
that includes an existing community garden and sculpture park. It will allow the city to better tell the role the
building played in the early construction of Boulder City and Hoover Dam.

1. Project Description
What building(s), prehistoric feature, historic feature or culturally significant feature are you
restoring/rehabilitating?

a. The original Boulder City Water Filtration Plant located at 300 Railroad Avenue.

e What is the historical significance of the property?

a. As part of the Boulder Canyon Project which included the construction of Hoover Dam, it
was determined by the Bureau of Reclamation that housing would need to be constructed
near the dam project for the construction workers. Called Boulder City, the new
government owned town would require housing, streets and infrastructure which included a
water treatment plant. As part of the infrastructure development, the water Filtration Plant
at 300 Railroad Avenue was completed in February 1932. The completed Filtration Plant
brought treated Colorado River water to the new homes being constructed in Boulder City.
The Filtration Plant continued to serve the water needs of the city until its decommission in
the early 1980's.

In addition to the key role the Filtration Plant had in the development of Hoover Dam, itis a
contributing resource to the Boulder City Historic District as determined by North Wind
Resource Consulting, Inc. Further, North Wind believes the Filtration Plant is eligible for
individual listing under the National Register of Historic Places under Criterion A,
Engineering and Community Planning and Development.

* How do you propose to restore/rehabilitate it?
a., Based on LGA Architecture’s Historic Structures Report dated February 23, 2022,
[Attachment 1) they recommend focusing on the following building improvements:
I. Window restoration
Il.  Exterior brick tuck pointing

1|Page



CCCHP Grant Narrative Description  Boulder City Water Filtration Plant 2021-2022 Application

. Lead paint and asbestos abatement
IV.  Structural stabilization
*  Who will be doing the work?
a. The City will solicit bids from qualified contractors with knowledge in the improvements
highlighted above.
* \What is the timeline for the project?
a. Should the city successfully receive the grant award in approximately November 2022, the city
would be able to bid and complete construction 11 months after that date.
=  Who holds title to the property?
a. The City of Boulder City, an incorporated municipality in the State of Nevada. A copy of the
parcel with APN is included as Attachment 2.

2. Building Use/Community Involvement
How and by whom will the facility be used?

a. The City of Boulder City along with local non-profit organizations use the building and the
surrounding land for educational and community uses. Zoned as Government Park, the
adjacent land is used as a community garden and sculpture park. The building hosts tours
annually for the public to better understand the role the Filtration Plant played in the
making of Hoover Dam and Boulder City.

=  Who will be responsible for management of the building and its programs/activities?
a. City of Boulder City
* How has the community been involved in your project?

a. Annually the Boulder City Historic Preservation Committee holds a Histaric Preservation Day.
For the past several years (pre COVID) the Committee included as part of that day’s efforts a
tour of the Filtration Plant and the role it played in the history of Hoover Dam and Boulder
City.

* How will the community continue to be involved in your project?

a. Following building stabilization, the city plans to further engage the public on future uses for
the building. That public input will help shape future budgeting and building improvements
that will meet the community goals.

¢ How will the community continue to be involved in the use of the building?

a. The city plans to continue Historic Preservation Day tours of the Filtration Plant with the
hope that this reinvestment will better preserve the building and provide greater access for
the pubhlic.

e How are your restoration/rehabilitation plans related to the uses of the building?

a. Project focus on building preservation, hazardous mitigation and structural integrity will
help improve public accessibility to the Filtration Plant.

* What importance to tourism (cultural or otherwise) will the facility have?

a. One of the main economic drivers for the local economy is tourism. The historical and
unique character of the community helps to drive that tourism. The Filtration Plant's role in
the development of Boulder City and Hoover Dam is an important piece of the history of the
community.

2|Page



CCCHP Grant Narrative Description  Boulder City Water Filtration Plant 2021-2022 Application

Project Support/Financial
What specific contributions (cash, land, labor, materials, etc.) your community and other sources have
already made to the project?

a. The following contributions have been committed to the project:

= Cooper Roofing & Solar provided an in-kind donation valued at $49,400 for roof tile
repair.
= As part of the Boulder City FY22 budget, $125,000 was approved to hire a consultant
to prepare a Historic Structures Report to identify preservation priorities.
=  The City Council also approved with the FY22 budget $300,000 for this project.
What grants and additional funding (last three years), including amounts, has the organization
received or will receive for this project?
a. See response to question above.
What additional contributions are projected to complete the project?

a. Following stabilization, the community goal will be to have further conversations with the
community on additional uses of the building and land and budget/seek grants to
accomplish those goals.

How will your facility sustain itself financially in the future?

a. The city will continue to budget for ongoing maintenance for the Filtration Plant and plan for
future capital improvements following community engagement regarding future use of the
building.

Please provide evidence that you can implement the project and maintain a viable program in the
future.

a. The Boulder City Council has already committed $425,000 for this project through its
approval of the FY22 budget. The 2025 Boulder City Strategic Plan calls for focus on historic
preservation efforts including the preservation of city-owned, historically significant
properties.

Planning
If your project includes planning, please describe the process.
a. NJA
Whao will participate in the planning?
a. N/A
Who will coordinate it?
a. N/A
How will the community be involved? Please note that projects requesting funds for planning may be
supported only if the planning is part of a construction project.

a. One of the city's 2025 Strategic Plan goals is to Promote Histaric Preservation Efforts. This
goal was identified following public outreach by staff and the City Council on what
community priorities should be. This plan was adopted by the City Council on December 11,
2018,

if your project is based on previous planning, please describe.

a. One of the prior Historic Preservation Committee goals, which was endorsed by the City

Council, was to identify historic buildings to repurpose and reuse. This effort meets that

goal.
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CCCHP Grant Narrative Description  Boulder City Water Filtration Plant 2021-2022 Application

1

Photographs of all exterior elevations with views, identified and keyed to a site plan

Please see pages 22 through 31 of the North Wind Cultural Resources Report No. 030556 dated
February 23, 2022 (Attachment 3).

Photographs of all major rooms and project rooms, labeled and keyed to a floor plan; and

Please see pages 1 through 17 of the Structural Report prepared by Silman and Mel Green Associates
Report, February 23, 2022 (Attachment 4).

Organization's mission statement, including length of time established, and history
The following was adopted as part of the Boulder City 2025 Strategic Plan in 2018:

Mission Statement: The City of Boulder City’s mission is to deliver outstanding services to enhance the
quality of life within our community, our economic vitality and the safety of those who reside, work in,
visit or travel through our community,

Vision Statement: The City of Boulder City is committed to preserving its status as a small town, with a
small-town charm, historical heritage and unique identity, while proactively addressing our needs and
enhancing aur quality of life.

A detailed report on current CCCHP grant status (if applicable), as well as the outcome of previous
CCCHP or CCA grants (if applicable)

The city has not previously applied for a CCCHP grant for this project.

An insurance policy for the building/facility (one copy only)

Please see Attachment 5 for a copy.

A list of current board members for the organization (required)

Kiernan McManus, Mayor

Claudia Bridges, Mayor pro tem

lames Howard Adams, Councilmember
Sherri Jorgensen, Councilmember
Matt Fox, Councilmember

4|Page



CCCHP Grant Narrative Description  Boulder City Water Filtration Plant 2021-2022 Application

7. Resumes (maximum two pages per resume) for all principal professionals invalved in the planning,
design and/or management of the proposed project (required).

Please see Attachment 6 for a copy.

8. A copy of the organization’s long-range plan including infoermation on how frequently the plan is
updated (required).

 The Boulder City 2025 Strategic Plan is provided as Attachment 7. This is a five-year plan adopted in
late 2018 for the period of 2020 to 2025.

e The Boulder City Historic Preservation Plan is provided via a link because of document size:
hitps://www.bcnv.org/DocumentCenter/View/9640/Boulder-City-Historic-Preservation-Plan _0921-
This is the city’s first historic preservation plan.

9. A list of the organization's activities for the past fiscal year (i.e., July 1, 2020 — June 30, 2021) or
calendar year, if applicable.

A summary of the city’s activities for fiscal year 2021 is included as part of the 2025 5trategic Plan
update included here as Attachment 8.

NOTE: The Boulder City FY21 audit is included in this packet as Attachment 9 following the Part il
Budget Form.
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GRANT APPLICATION FOR 2021-2022
PART I BUDGET FORM

Applicant:_CITY OF BOULDER CITY

1. Personnel:

v if HR
Hourly includes % of HR Non-
Position Rate Fringe that is a Amount of Total State State
Title Hours {HR) Benefits fringe benefit] fringe benefit Amt Share Share
a. 0.00 0.00
b. 0.00 0.00
c. 0.00 0.00
d. 0.00 0.00
e. 0.00 0.00
f 0.00 0.00
E. 0.00 0.00
h. 0.00 0.00
i. 0.00 0.00
iB 0.00 0.00
Sub-total: 50.00 S0.00 £0.00
2. Travel: (see GSA rates in the application document)
Miles/# of Total Non-State
Rate days Amount State Share Share
a. Mileage
1. Person #1- 0.00
2. Person #2- 0.00
h. Per Diem (Breakfast) 0.00
Per Diem (Lunch) 0.00
Per Diem (Dinner) 0.00
c. Transportation costs (parking fees,
taxi, etc.) (.00
d. Lodging
I. Weeknight (Sun-Th) 0,00
2. Weekend (Fri-Sat only) 0.00
e Other: 0.00
i Other: 0.00
Sub-total: $0.00 S0.00 $0.00




GRANT APPLICATION FOR 2021-2022
PART Il BUDGET FORM

3. Contractual Services: Attach itemized lists or contractor quotes showing the breakdown of materials
and labor costs for all proposed work items. Add columns as needed.

*When listing materials, break out by type *When listing labor, define specific activities

Contractual Service Total Amount State Share Non-State
a. General and Existing Conditions 35,389.00 14,155.60 21,233.40
b Concrete and Masonry Repairs 79.751.08 31,5900.40 47.850.60
. Metals 16,194.00 6.477.60 9,716.40
d. Waood, Plastics, Composites 42 DOS5.00 16,802.00 25.203.00
e Thermal and Moisture Protection 7.879.00 3,151.60 4,727.40
f. Openings 36.261.00 22,504 .40 33.756.60
£ Finishes 2,3659.00 947 .60 1.421.40
h. Caontingencies 228.989.00 91,595.60 137,393.40
i, Hazardous Material Abatement 30.863.00) 12,345.20 18.517.80
.
Sub-total:}5499.700.00 $199,880.00 $299,820.00
4. Operaling: List estimated operating expenses relating to the proposed project.
#of |Rate Flat Rate Total Amount State Share Non-State
a. Photocopying
b. Film and Processing
c, Maps
d. Fostage
e Telephone
f. Utilities
g Supplies (specify):
h. Other (specify):
L Orther (specify):
Sub-total: S0.00 $0.00 $0.00
5. Other (please specify or attach detailed budget):
Rate Amount State Share Non-Siate

a.

b

d.

Sub-total: S0.04) 0.00 S0.00




GRANT APPLICATION FOR 2019-2020
PART Il BUDGET FORM

6. Section #1- 5 Subtotals:

Amounts State Share MNon-5tate Share

l. Personnel 0.00 0.00 0.00

2. Iravel 0.00 0.00 0.00

3. Contractual Services 499.700.00 199, 220.00 299.820.00

4. Operating 0.00 (.00 0.00

5. Orther 0.00 0.00 0.00

Sub-total:| 5499, 700.00 $199.880.00 $2909.820.00

7 Requested State Share Total: Subtotal:|  $199,880.00
8. Potential Non-State Share: Subtotal: $299.820.00

10. Proposed Project Costs Grand Total:

$499,700.00




Attachment 1
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February 23,2022

Mirhael Mays

Director of Community Development
City of Boulder City

401 California Avenue

Boulger City, NV 89005

Re:  Final Assessment Report (ROADMAP] ta Help Boulder City Realize the Enarmous
Potential of its "Historic Boulder City Water Filtration Plant Building & Site”

City of Boulder City, Clark County, Nevada

Mr. Mays!

LGA Architecture (LGA) is pleased to submit our final Historic Structure and Preservation
Assessment Report re: architectural, historical significance, structural engineering, (MEP)
mechanical, electrical, & plumbing engineering assessments, life-safety assessments, and hazardous
materials assessment for the Boulder City Water Filtration Plant project. This Final Assessment
Report also now contains a Section &; Cost Consultant Report, This cost estimate is for the
strategy we are recommending moving forward to protect and preserve this building for a future
Commurity Vision.

Also included, immediately following this cover letter, is the PowerPoint presentation made to The
Boulder City Historic Preservation Cammission Meeting on January 26, 2022, This presentation
also summarizes the recommended strategy moving forward as well as providing some preliminary
cost estimates {please see new Section & for more detail and more current estimate) and examples
of other adaptive re-use and preservation projects.

RECOMMENDED STRATEGY MOVING FORWARD

We are recommending that the majority of any CCCHP grant funds be allocated to the exterior
envelope repair of the original building and minimum work on the two additions. This would
include tuck pointing all masonry areas necessary on the original building, repairing and reglazing
all histarical windows, and structural/seismic bracing on the original building. The anly exception to
this recommendation is that the entire building be abated. Both the original building and the
addition have new roofs; no work required. This stabilizes and protects the critical original building,
will probably require the majority of the grant funds, and leaves the additions in place; until a
future use is determined.

L 70226317111 8 LGAarchitecturs.com £ 241 W. Charleston Blvd,, Sulte 107, Las Vegas, NV 87102



February 23 2022
Mr. Michael Mays
Page 2

Cne additional item we'd recommend is to consider an add alternate for tuck pointing the exposed
walls of the two additions, minimizing further deterioraton.

Thank you for this apportunity; we look forward to continuing to work with Boulder City and help
them realize the enormous VISION potential the Boulder City Water Plant Building and Site has for
the Community of Boulder City.

Sincerely,
LGA Architecture

) -

: / /o
&t P i | =
i b L

Robert K. Olsor, AlA, NCARB
Prajact fManager

7

Lance 1. Kirk;, AlA, MCARB, LEED AP
Principal



Presentation Slides for:
The Boulder City Historic Preservation Commission Meeting

1/26/22



We are recommending that the majority of any CCCHP grant
funds be allocated to the exterior envelope repair of the
original building and minimum work on the two additions.
This would include tuck pointing all masonry areas necessary
on the original building, repairing and reglazing all historical
windows, and structural/seismic bracing on the original
building. The only exception to this recommendation is that
the entire building be abated. Both the original building and
the addition have new roofs; no work required. This stabilizes
and protects the critical original building, will probably
require the majority of the grant funds, and leaves the
additions in place until a future use is determined.

One additional item we’'d recommend is to consider an add

alternate for tuck pointing the exposed walls of the two
additions, minimizing further deterioration.
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Figure 4 - Sscond (feft)and Third (Hight) Floer Key Plans
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PRELIMINARY BUDGET & SF NUMBERS MOVING FORWARD

. Total Building Areas:

Basement @ approx. 2,900 5F
First floor @ approx. 3400 SF
Second floor @ approx. 1,000 SF
Third floor @ approx. 300 SF

Combined Building Area @ 7,600 SF

- Original Building Areas:

First floor @ approx. 2,000 SF
Second floor @ approx. 1,000 SF
Third floor @ approx. 300 SF

Original Building Area@ 3,300 SF

The below preliminary budget number would include tuck :
building, repairing and reglazing all historical windows, and structural/seism C
The only exception to this recommendation is that the entire building be abated; included as a

budget number:

inting all maso

areas necessary on the nr‘gﬁ
racing on the {:-r‘i:Flnal building.
i

inal

fferent

Using $137.50/5F for the above applied to 3,300 SF would require approximately: $453,750
Using $6.25/5F for the abatement applied to 7,600 SF would require approximately: $47,500
TOTAL ESTIMATED FUNDING REQUIRED FOR STRATEGY MOVING FORWARD: $501,250

PRELIMINARY BUDGET NUMBERS FOR RECOMMENDED ADD ALTERNATE

Using $32.00/5F for tuck pointing applied to 1,500 SF would require approximately: $48,000
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DRAFT HPTP for the Boulder City Waoter Filtration Plant, Boulder City, Clark County, Mevado January 2022
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LGA

ARCHITECTURE

January 20, 2022

Michael Mays

Director of Community Development
City of Boulder City

401 California Awvenue

Boulder City, NV 89005

Re:  A(2nd draft) ROADMAP to Help Boulder City Realize the Enormous Potential of its
“Historic Boulder City Water Filtration Plant Building & Site"

City of Boulder City, Clark County, Nevada

Mr. Mays:

LGA Architecture (LGA) is pleased to submit our second draft of the historic structure and
preservation assessment report re: architectural, historical significance, structural engineering,
(MEF) mechanical, eleclrical, & plumbing engineering assessments, life-safety assessments, and
hazardous matenials assessment for the Boulder City Water Filtration Plant project. This second
draft as well as this Cover Letter below attempts to address Boulder City's comments as well as lay
out a suggested strategy moving forward. This strategy was mentioned briefly during our virtual
meeting last week, is further explained here, and will be discussed in more detail at next week's
Historic Commission Meeting on January 26, 2022,

Part of this revised draft includes edited versions of all Consultant regorts, with edits made in
response to the City of Boulder City's comments received 12/29/21. These comments were
included in two documents received by LGA, The first was a marked up copy of our December 14,
2021 Draft Report with cormnments, indicated in red, by Jim Keane, City Engineer. The second
document was a two page spreadsheet with additional bulleted "Improvement Suggestions”: a few
with guestion marks. The following addresses a number of the City's comments in both documents
and is organized by Consultant discipline,

CONSULTANT #1: NORTH WIND (Architectural Historian)

“The plant is located in the Gavernment Park zoning district, not Industrial ™

This is good to know when the current Assessment Report and this ongoing phase evolves into the
Visioning or Discovery Phase. This is the phase that could review all community information

generated so far and combine that analysis with utilizing a Community Engagement strategy. This
strategy would explore all the exciting potential new uses far the building and site. Elements of this
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strategy would be Community Workshops to properly conduct "Feasibility” and "Highest and Best
Uze" analysis within a community enriching perspective.

"Should the City be considering removal of the additions?";

In talking with both North Wind and aur structural consultants, it was determined that we do not
know enough now to make a recommendation to remove either or bath additions. As with many
outstanding decisions, the final use for the bullding and the site may determine which direction to
pursue.

CONSULTANT #2: MEL GREEN & SILMAN (Structural)
"What additional infarmation is needed on the re-roofing project?”:

We've since had conversations with the Cooper Roofing. the contractor who completed the pro
bono project. The good news they did an outstanding job with 2 new membrane roof on all one-
story sections as well as a restoring the clay tile roofs an both the two-story gable and the three-
story hip roof. Besides roohng, this incuded new flashing, parapet caps, and a non-structural
underlayment. Details and much mare specific information appears to not be available, but our
hope was that some plywoaod sheathing may have been added to help Seismic and structural
concerns. This was not the case, so our Structural Fngineers will be recammending some additional
work within the minimal scope outline.

"“What is the 2018 Nevada Building Code?":

The applicable codes will need to be completely understood and interrupted for any future use of
the building. The assumption here is the reference is probably to the International Building Cade
for Existing Buildings (2018 Is the edition most municipalities have adopted). This IBCEB allows a
hit mare concessions than the similar code for new buildings. Until 3 use or uses are considered
and explored, the applicable sections of any code can not be adequately be understood,
interrupted, and applied.

CONSULTANT #3: TIK CONSULTING ENGINEERS (MEP: Mech, Elec, & Plumbing)

"Will the addition of HVAC and ducting significantly impact Interior historical integrity?":

The simple and honest answer is that if done creatively and sensitively the historical integrity will
not be compromised but should be enhanced and celebrated. The Team involved in this

Assessment Phase of the project have been involved in numerous successful Adaptive Re-use
projects of Historically Significant buildings.

CONSULTANT #4: TERP/FIRE + LIFE SAFETY (Life Safety Report)
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"Under what conditions would a sprinkler system be required?™

The primary condition that may require a sprinkler system will be the final use or Occupancy of the
the site and building. Other conditions or factors that should be considered, moving into the next
phase of the project, are fire insurance premiums and life-safety issues.

"Is it feasible to provide egress to this building? Can we achieve CCCHP requirements with grant as
a cultural center without access?":

Fortunately we have enough site to wark with and there are a number of alternatives that can be
explored to provide ADA access to @ completed and occupied building. Testing of these
alternatives again, will largely depend on hiinzal use, The CCCHP requirements will need a bit more
research but we feel that as long as there is a commitment to make the final use 100% ADA
accessible; funds should be available.

COMSULTANT #5: NINYQ & MOORE (Hazardous Materials)

The Ninya and Moore, our hazardous material consultant, repart had a few mirimal comments that
should be addressed in the edited report contained in this second draft of the historic structure
and pr‘esewaﬁon assessment repart.

LGA CONCLUSIONS

OCMI's services were listed as an optional service within our original proposal but is now part of
our agreement per an initial kick-off meeting; they are not part of this 12/14 DRAFT report. They
will take this draft report and apply high level cost estimates that will be available for cur 1/10/22
meeting,

Improvement Suggestions

Masonry repairs: Refer to "Recommended Strategy Moving Forward.”

Concrete repairs: Refer to "Recommended Strategy Moving Forward.”

Seismic repairs: Refer to "Recommended Strategy Moving Forward.”

Floor strengthening: Refer to "Recommended Strategy Moving Forward.”

Chimney removal: This was discussed during last weelk’s virtual meeting & the
recommendation is to possible leave the "chimney fragment” for historical reasons & make
sure it is adequately supported & safe for life-safety reasons.

+ Northwest addition ceiling removal?: Not at this time; refer to "Recommended Strategy
Maoving Forward.'

Add heating & cooling?: Not at this time; refer to "Recommended Strategy Moving Forward.”
Water, Sewer, Power: Not at this time; refer to "Recommended Strategy Moving Forward.”
Lead & asbestos mitigation: Whole building should be done as part of this phase; refer to
"Recommended Strategy Moving Forward.”
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e Should windows be demolished?: Mone of the windows should be demolished since original
steel sash is still in place in nearly all historical windows. All of the windows on the original
building should be repaired & reglazed:; refer to "Recommended Stratezy Moving Forward.”

Thank you for this opportunity; we look forward to continuing to work with Boulder City and help
them realize the encrmous VISION potential the Boulder City Water Plant Building and Site has,
for the Community of Boulder City.

Sincerely,
LGA Architecture

p e
& / ff |

Robert K. Olson, AlA, NCARB
Project Manager
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Lance J. Kirk, AlA. NCARB, LEED AP
Principal
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December 14, 2021

Michael Mays

Director of Cammunity Development
City of Boulder City

401 California Avenue

Boulder City, NV 89005

Re:  A{ist draft) ROADMAP to Help Boulder City Realize the Enormous Potential of its
*Historic Boulder City Water Filtration Plant Building & Site"

City of Boulder City, Clark County, Nevada

Mr. Mays:

LGA Architecture (LGA) is pleased to submit our first draft of the historic structure and
preservation assessment report re: architectural, historical significance. structural engineering,
(MEF] mechanical, electrical, & plumbing engineering assessments, |ife-safety assessments, and
hazardous materals assessment for the Boulder City Water Filtration Plant project.

INTRODUCTION

The Boulder City Water Filtration Plant (WFP) consists of a 4,300-square foot brick and stone
building with a concrete foundabion, tile roof, and associated water hltration equipment. The
building was constructed jn 1931 as part of the water supply system from Hoover Dam to Boulder
City authorized by the Boulder Canyon Project Act. Two huilding additions were added in the
following several decades, possibly compromising the integrity of the ariginal 1931 structure. The
WHP was determined to be obsolete and subsequently abandoned in the early 1980s, after which
the property was deeded to the City, The building has not been accupied since the transfer.
However, the City has secured the building to prohibit unauthorized access, landscaped the site,
and partnered with local residents and organizations to develop a portion of the 1.22-acre parcel
inte a sculpture park with benches and a community garden. Additionally, the City Water and
Sewer Department has used the building for starage and staging. In 2004, the City prepared the
Preliminary Report Facility Reuse Plan: Historic Boulder City Water Filtration Plant that provides a
brief history of the building, existing conditions, and recommendations Tor adaptive reuse. The
Eoulder City Water Supply System report, completed in 1921, documented the original Boulder
City Water Supply Systemn, known as the "BC Line," and recommended the system as eligible for
listing in the Mational Register of Historic Places (NRHF) under Criteria A and C. In 2019, the Cily
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conducted the Boulder City Building Assessment that included the WFP. The report provided
general observations about the condition of the building, as well as recommendations for
addressing the observed deficiencies. The following yvear North Wind Resource Cansulting (North
Wind) documented and evaluated the building as part of an update to the NREHP-listed Boulder
City Historic District, completed earlier in 2021. LGA and six consultants were hired in the fall of
2021 to begin this comprehensive assessment repart to be finalized in February of 2022,

BACKGROUND

LGA ARCHITECTURE: ALL COORDINATION, ASSESSMENTS, & RECOMMENDATIONS

LGA will continue to coordinate with the City and project team to schedule all site visits, virtual
meetings, and workshops, as necessary. LGA will alsa coordinate with all consultants, making up
the project tearn, to assist in their respective assessments, draft reparts, and final report.

The interior and exterior of the WFP, including interior equipment and machinery, and the site
have been documented via phatography, 30 camera technalogy, sketches, and notes. The building
and site condition, character-defining features, original and non-ariginal materials, and alterations
have been substantially recorded.

CONSULTANT #1: NORTH WIND

A draft HSR, by North Wind is being submitted ta the City in PDF format. The HSR minimally
includes a title page, abstract, table of contents, and introduction describing the project's location,
purpose, and environmental setting. The HSR also includes a historical context for the WFP and
applicable research themes and fieldwork methodology, as well as NRHP eligibility
recommendations, treatment approach based an eligibility and applicable uses, regulatory
reguirements far work, all photographs with a photo log, and a bibliography. All efforts to complste
the HSR will be conducted using accepted professional standards consistent with The Secretary of
the Interior's Standards for the Treatment of Historic Properties with Guidelines for Preserving,
Rehabilitating, Restaring & Reconstructing Historic Buildings (National Park Service 2017).
Additionally, the H5R will follow the recommended format found in Preservation Brief No. 43, The
Preparation and Use of Historic Structure Reports (National Park Service 2005).

MNorth Wind has conducted an ansite archival and online histarical research, The research team has
obtained secandary literature regarding the history and development of the Boulder City Water
Supply Systermn, the WFP, Boulder City, Hoover Dam, and Reclamation. The primary goal is to
prepare a historic context and chronology of use and alterations in order to evaluate the WFP's
historical significance,
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CONSULTANT #2: MEL GREEN & SILMAN

Mel Green and Nathan Hicks, with Silman, has documented and completed a preliminary
assessment of the current condition of the existing structural systems, their integrity, and noted
any seismic concerns and preliminary recommendations. Silman's preliminary report is contained
within this overall DRAFT Report.

CONSULTANT #3: TIK CONSULTING ENGINEERS

TIK Consulting Engineers have documented the current WFP's exdsting mechanical, electrical, and
plumbing systems. TJK's DRAFT report is broken up into separate sections foreach of the systerns
within the WFP. The three different sections offer preliminary assessments and preliminary
recommendations for the mechanical, electrical, and plumbing systems future for the WFP
Building.

CONSULTANT #4: TERP/FIRE + LIFE SAFETY

TERP Fire and Life Safety Consultants have completed a thorough review and assessment of the
current condition of the WFP existing infrastructure relative to life-safety and ADA accessibility.
Substantial issues will need to be addressed prior to any future use and occupancy. While these
may hawve minimal effect relative to stabilizing and preserving the WFP building, they will ultimately
need to be addressed and implemented ance a final use or uses is determined For this incredible
Boulder City ASSET.

CONSULTANT #5: NINYO & MOORE

Ninyo and Moaore, a hazardous material consultant, has completed and documented a preliminary
assessment of positive and potential hazardous materials within the current WFP building,
specifically for both asbestos and lead-based paints. Ninya and Moore has also reviewed all prior
hazardous material reports provided by the City of Boulder City. The good news is that Ninyo and
Moore's preliminary findings indicate less of a substantial risk than initially assumed.

CONSULTANT #6: OCMI COST ESTIMATING

OCMI's services were listed as an opfional service within our ariginal proposal but is now part of
our agreement per an initial kick-off meeting; they are nat part of this 12/14 DRAFT report. They
will take this draft report and apply high level cost estimates that will be available for our 1/10/22
meeting,
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Thank you for this opportunity. Please review and contact me with any questions or clarificabions
you may have or need. LGA is providing in the CONCLUSIONS & NEXT STEPS Section, at the end
of this report, alternative opinions for some consultant'’s conclusions as well as additional field
clarification that will be required. We look forward to continuing to work with Boulder City and
help them realize the enormous VISION potential the Boulder City Water Plant Building and Site
has, for thie Community of Boulder City.

Sincerely,

LGAAr:h;tectIJre
//’
Yo7 _f’ 1

A

H’Dber‘t K. Olson, AlA, NCARB
Project Manager

Lance J. Kirk, AIA NCARB, LEED AP
Principal
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North Wind, on behalf of LGA Architecture, has prepared a
Historic Preservation Treatment Plan (HPTP) for the Boulder
City Water Filtration Plant located at 300 Railroad Avenue in
Boulder City, Clark County, Nevada. The HPTP is one
component of a larger Historic Structure Report (HSR)
prepared by LGA. The HSR is intended for use by the City
as they move forward with the rehabilitation of and potential
expanded uses for the property.

The water filtration plant is located in the southwest quarter
(SW¥) of Section 4, Township 23 South (1238). Range 64
East (R64E) and is depicted on the 1958; 2018 USGS 7.5
Boulder City. Nev. topographical map.

Municipal
1.55
Worth Wind Resource Consulting, LLC (North Wind)

030556

North Wind Resources Consulting, LLC, (North Wind) on behalf of LGA Architecture
(LGA), has prepared an HPTP with historic context, evaluation of integrity, and treatment

approach recommendations for the Boulder City Water Filtration Plant (Plant), located at 300
Railroad Avenue in Boulder City, Clark County, Nevada. North Wind, along with Mel Green
& Associates (structural engineer). Ninyo & Moore (environmental consultants),
TERPconsulting (fire and life safety consultants), and TIK Engincers (mechanical, electrical,
and plumbing [MEP] consultants) conducted a site visit on November 9, 2021, to photo-
document the property and evaluate its condition; no destructive testing was performed.
Extensive notes were taken, and staff of the current property owner. the City of Boulder City
(City), were interviewed regarding existing conditions, prior studies, and previous work on
the Plant.
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The HPTP is one component of a larger Historic Structure Report (HSR), prepared by LGA
and intended for use by the current and/or future owners, as well as any private contractors
who may be involved in the planning and/or rehabilitation of the building.
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INTRODUCTION

North Wind, on behalf of LGA, has prepared an HPTP with historic context, evaluation of
integrity, and treatment approach recommendations for the Plant, located at 300 Railroad
Avenue, Boulder City, Clark County, Nevada (Figure I: Figure 2). North Wind’s HPTP is
one component of a larger HSR document that defines significant architectural features and
provides detailed existing interior and exterior materials conditions, and prioritized treatment
and maintenance recommendations for the Plant. The HRS is intended for use by the City as
they move forward with the rehabilitation of and potential expanded uses for the property.

The Boulder City Water Filtration Plant was built by the Bureau of Reclamation
(Reclamation) during the City’'s first construction phase. Construction of the Plant was
overseen by Reclamation inspector G. G. Walter, who was also responsible for the
construction of the City’s sewage disposal plant. The Spanish Revival style building was
built by the Stearns-Roger Manufacturing Company of Denver, Colorado, at a cost of
approximately $30,000. It was completed in February of 1932 and was operational by March
of that year. The purpose of the Plant was to purify and soften the water from the Colorado
River prior to its distribution to the City's residential and business districts. The Plant
remained a vital part of the City's water works until 1982 when the Reclamation water
system was discontinued following the completion of the Southern Nevada Water Project.
The Plant was declared surplus by the General Services Administration (GSA) in 1984, and
ownership of the property was transferred to Boulder City in January 1985.

Narth Wind’s Project Director and Architectural Historian Courtney Mooney, along with
Boulder City staff, LGA Architecture, Mel Green & Associates, Ninvo & Moore,
TERPconsulting, and TIK Engineers (hereinafier referred to as the team), conducted a site
visit on November 9, 2021, to photo-document and evaluate the existing condition of the
Plant. Ms. Mooney documented existing conditions of the interior and exterior of the
building, as well as the surrounding site, with a focus on character-defining architectural
features and any alterations to the building.

Following the site investigations, the team determined that the WFP will require structural
enhancements to the roof and remaining chimney base, window restoration, door
replacement, hazardous material abatement, and masonry repointing. No design work was
included as part of this project. North Wind’s report describes each treatment and provides a
recommended approach for compliance with the City’s Historic Exterior Design Guidelines
for City Buildings and the Secretary of the Interior’s Standards for Rehabilitation. as well as
references to applicable Preservation Briefs published by the National Park Service (NPS).
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PHYSICAL SETTING

The Boulder City Water Filtration Plant is located within the southwest quarter (SW'4) of
Section 4, Township 23 South (T23S), Range 64 East (R64E) and is depicted on the
1958/2018 USGS 7.5' Boulder City, Nev. topographical map (see Figure | and Figure 2).
The Project Locator UTM is 694757 mE, 3983826 mN (Zone 1 1. NAD 83).

The Plant is located in Boulder City, an incorporated town in the east-central portion of Clark
County, Nevada. The City overlooks Lake Mead, a reservoir impounded by the Hoover Dam.
The City is situated in the Basin and Range physiographic province, which is characterized
by low desert and broad, alluvium-filled valley floors surrounded by fault-block mountain
ranges (DeCourten and Biggar 2017). The River Mountains are located to the north of the
City, and the El Dorado Valley is located to the southwest. The Plant is located within the
City’s Government Park zoning district, which is centered in the northwest portion of the
town and is bounded by Railroad Avenue on the southeast and Colorado Street on the north
(Photograph 1). Note: All photographs included in this document were taken by North Wind
during the 2021 site visit unless otherwise noted.

Photograph 1. Overview of the Boulder City Water Filtration Plant from Railroad Avenue,
facing north.

RESEARCH METHODOLOGY

North Wind conducted background and historical research to better understand the role that
the Plant played in the development of a reliable water supply for the City. and its
contribution to the overall growth of the community. Existing materials, including Janus
Associates, Inc.’s 1983 National Register of Historic Places (NRHP) nomination for the
Boulder City Historic District (Woodward et al. 1983), were reviewed to create a
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chronological narrative of the Plant’s development. Historic photographs and plans were
obtained from the City and the Boulder City-Hoover Dam Museum. These documents
provided additional information on the architects, builders, and developers responsible for
the design and construction of the property, as well as information about later
additions/alterations to the Plant. Historic newspapers, available online from the Las Vegas-
Clark County Library District, were consulted to confirm initial construction dates, building
details, and changes in the Plant’s operations. Additionally, research was conducted through
Historicaerials.com, which included aerial photographs of Boulder City for the years 1980
through 2015 and topographic maps for the years 1959, 1961, 1965, 1978, 1976, 1983, 2012,
2015, and 2018. Subsequent to the on-site inspection, Ms. Mooney met with the project team
to discuss field observations and challenges/opportunities for adaptive reuse.

BRIEF HISTORIC CONTEXT
HISTORY OF THE BOULDER CANYON PROJECT

In the early twentieth century, the expansion of the railroad system led to population
increases in the West that taxed the region’s limited water supply and created a need for
comprehensive legislation to regulate water use for irrigation and power generation.
Following the passage of the Newlands Reclamation Act of 1902, the U.S. Bureau of
Reclamation was created by Secretary of the Interior E. A. Hitchcock to oversee the
reclamation of arid western lands (Woodward et al 1983). Shortly after Reclamation was
established, American engineer and later Reclamation directar, Arthur Powell Davis,
envisioned the construction of a multipurpose dam on the Colorado River that would provide
increased flood control, water for irrigation. and hydroeleciric power for the region (Stevens
1988). Over the next several years, canyons and gorges along the Colorado River were
investigated as potential dam sites. Beginning in 1919, geologic and topographic surveys
were conducted that narrowed the final selection to two sites located in the lower Colorado
River Basin (Reclamation 1932). These sites—known as Black and Boulder canvons—
consisted ol narrow gorges located downstream from the Colorado’s confluence with the
Virgin River near the Arizona-Nevada border.

With the site selection process already underway, the biggest obstacle to the dam’s
construction was determining the fair allocation of river waters between the states of the
Colorado River Basin. To resolve intersiate waler claims and assure equitable water
distribution. representatives of the seven states that fell within the basin—Arizona,
California, Colorado, Nevada, New Mexico, Utah, and Wyoming—formed the Colorado
River Commission in 1922 (Reclamation 1932). The commission was overseen by Secretary
of Commerce Herbert Hoover, who also served as the group’s chairman. In November 1922,
members of the commission devised an interstate agreement known as the Colorado River
Compact that divided the Colorado River Basin into the upper and lower basins and
apportioned a use of the Colorado River system to each of them. Nevada, along with portions
of Mexico, California, Arizona. New Mexico, and Utah made up the lower basin (Colorado
River Commission 1923). Each basin would be apportioned 7,500,000 acre-feet of water per
year following the completion of a dam on the Colorado River (Colorado River Commission
1923). Crucially, all water stored in the upper basin that was not designated for beneficial use
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would be allowed to flow to the lower basin states of Arizona, Nevada, and California
(Papa 2017).

At nearly the same time as the creation of the Colorado River Compact, Rep. Phil Swing and
Sen. Hiram W. Johnson, both of California, introduced the first in a series of bills seeking
congressional authorization for the construction of a high dam on the Colorado River

(Papa 2017). The first Swing-Johnson Bill was introduced in 1922, but initially failed to
come to a vole due to opposition from eastern legislators, who failed to understand the
benetit of the project for their own constituency, and the power lobby, who resented federal
involvement in private enterprise (Hiltzik 2010). The bill would eventually be reintroduced
several times over the next six years. In 1924, the results of further investigations showed
that the proposed Boulder Canyon location had significant accessibility issues, and Black
Canyon was ultimately selected by Reclamation as the preferred site for the construction of a
concrete arch-gravity dam on the Colorado River (Simonds 1995).

In 1928, the third iteration of the Swing-Johnson Bill finally passed both houses of Congress
and was signed by President Calvin Coolidge on December 21 (Figure 3) (Hiltzik 2010}.
Although Black Canyon had officially been selected as the site for the dam, a bill had already
been introduced into Congress in which the name “Boulder Canyon™ was assigned to the
project. Therefore, when the bill was finally enacted into law, it was designated as the
“Boulder Canyon Project Act,” and the proposed dam was referred to as “Boulder Dam”
(Papa 2017). Following the act’s approval. all state legislatures. excepl Arizona, ralified the

Figure 3. Photograph of President Calvin Coolidge (center) with Rep. Phil Swing (left) and
Sen. Hiram Johnson (right), ca. 1930 (Photograph courtesy of the Security Pacific National
Bank Photo Collection, Los Angeles Public Library. Los Angeles, California).
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Colorade River Compact on June 25, 1930 (Papa 2017). President Herbert Hoover then
signed the Second Deficiency Appropriation bill, making $10.660,000 immediately available
for construction of a dam at the Black Canyon location (Reclamation 1932). The terms of the
Black Canyon Project Act dictated that revenue from the dam’s power plant would pay for
the cost of construction within a period of 50 years (Reclamation 1932).

The job of overseeing the construction of the Boulder Dam fell to Secretary of the Interior
Ray L. Wilbur. In July 1930, Wilbur informed Reclamation chairman, Dr. Elwood Mead,
that construction on the project could begin. Mead established a headquarters in Denver,
Colorado and enlisted 175 engineers to create plans for the proposed dam (Papa 2017). By
December 1930, the government was ready to begin soliciting bids for the project’s
construction. The winning bid of $48.890,955.50 was submitted by Six Companies Inc. of
San Francisco. California, and accepted by Ray Wilbur in March 1931 (Papa 2017).

HISTORIC DEVELOPMENT OF THE BOULDER CITY WATER FILTRATION PLANT

Before construction on the Boulder Dam could get underway, Reclamation officials
determined that the remote location of the dam site would require the construction of housing
and infrastructure to provide accommodations for dam workers. Ray Wilbur was opposed to
housing workers in Las Vegas due to its distance from the project and the “proliferation of
vice” within the City limits (Papa 2017). As an alternative, Wilbur proposed the construction
of a satellite community, called “Boulder City,” which could comfortably house workers and
their families (McBride 1992), Commissioner Mead joined Wilbur in advocating for the
construciion of a new government-owned town that would be a model of community
planning (McBride 1992; Papa 2017). To this end, the Second Deficiency Appropriation bill,
which had been signed by President Hoowver in July 1930, set aside $523,000 of the more
than $10,000,0000 appropriation for the construction of buildings, streets, and a water and
sewer system for the City (Papa 2017).

Reclamation construction engineer Walker R. Young was charged with overseeing the
construction of the Boulder City townsite. Following site selection, Young was confronted
with the problem of procuring an adequate water supply for the isolated desert community
(Reclamation 1932), The two potential walter sources suggested by Reclamation were the
artesian wells located near Las Vegas and river water from the Colorado River. Initially, the
artesian wells were considered the superior choice as their water was clear and free of
bacleria and contained a much lower silt content than the water obtained from the Colorado
River (Reclamation 1932). The cost to construct a 25-mile-long water line from Las Vegas to
Boulder City was considered to be exorbitant, however, and the Colorado River was
ultimately selected as the primary water source for the new community (Reclamation 1932).

The first step in the creation of the City’s water works was the construction of a two-million-
gallon water storage tank, which was erected on a hill at the northwest end of town in 1931
(Papa 2017). The water tank was the first permanent structure built in the City, further
demonstrating the importance of a reliable water supply to the community’s overall
development (Figure 4) (Woodward et al. 1983). In 1932, the tank was followed by an
elaborate water delivery system that included a pretreatment works, situated on the banks of
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Figure 4. F‘hntnéraph of 'Ju;ztcr tzmk shortly aﬂ:cr consh‘uctmn, ca. 1931 (Phnmgraph courtesy
of the Boulder City 31ers Club Callection, UNLV Libraries, Las Vegas, Nevada).

the Colorado River about a mile below the dam site, and the filtration, or softening, plant,
located in the City’s industrial district.

To utilize the waters of the Colorado River for domestic use, the water first had to undergo a
multistep treatment process to remove the silt and desiroy harmful bacteria
(Reclamation1932). The initial stage in the process occurred at the pretreatment plant which
consisted of the river intake, pre-sedimentation clarifier, sludge pump, a 30.000-gallon sump
tank. and the high head pumps that delivered the water to the filtration plant at Boulder City
(Kelly 1932). The result of early analyses made in the vicinity of Black Canyon indicated
that the average suspended solids content in Colorado River water was slightly over 6,000
parts per million (ppm), or 5,750 ppm more than the filiration plant could economically
handle. Therefore, the large amount of sediment contained in the river water made pre-
sedimentation necessary before the water could be chemically treated at the filtration plant
(Kelly 1932).

The City’s pretreatment works were placed in operation on August 27, 1931 (Kelly 1932).
Pre-sedimentation involved pumping water directly from the Colorado River via the river
intake, which drew in water and deposited it in the pre-sedimentation clarifying basin located
on a rock ledge overlooking the river (Figure 5) (Kelly 1932). In the clarifying basin, the
water was allowed to scttle for approximately two hours, which removed 97 percent of the
silt (Nelson 1932). The sediment was then removed from the basin using a 94-gallon per
minute sludge pump that deposited it back into the river (Reclamation 1932). From the pre-
sedimentation basin, clarified water flowed by gravity to an adjacent 30,000-gallon sump
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Figure 5. Phomgrph of the pre—sedlmentaimn clarifying basin overlooking the Colorado
River, ca. 1932 (Photograph courtesy of the Elton and Madelaine Garret Photo Collection,
UNLY Libraries, Las Vegas, Nevada).

tank that fed three centrifugal pumps at Pumping Plant No. 1. From Pumping Plant No. 1,
water was forced through 19,094 feet of steel pipe to Pumping Plant No. 2, where it was
discharged through an additional 14,578 feel of pipe to an aerator on top of the 100,000-
gallon receiving tank at Boulder City. The aerator was designed to reduce the amount of
carbon dioxide in the water subsequent to the softening operation (Kelly 1932). Following
aeration, water flowed into an equalizing tank and then to the nearby Plant.

The Plant, located at 300 Railroad Avenue, was completed in February 1932 by Reclamation
(Kelly 1932). The building was built by the Stearns-Roger Manufacturing Company of
Denver, Colorado using of crew of 80 to 90 men and its construction was overseen by
Reclamation inspector G. GG. Walter, who was also responsible for the construction of the
City’s sewage disposal plant (Las Vegas Review-Journal 1932). The filtration plant was
needed to purily and sofien the water from the Colorado River prior 1o its distribution to the
water tank and. eventually, to the City’s residential and business districts (Woodward et al.
1983). In the early months of the City’s development, water was treated with sodium
aluminate and alum. chlorinated, and delivered to the consumer directly from the
pretreatment works (Kelly 1932). As time progressed, however, the hardness of the river
waler was considered uneconomical as it required additional laundering, dishwashing,
bathing, and increased plumbing costs (Kelly 1932). Wasted soap was also a huge burden on
many local families, with one resident reporting that his family’s monthly soap bill accounted
for between $5 and $10 ($100 to $200 per month when adjusted for inflation) (Kelly 1932),
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The Plant was designed to sofien the river water through a modified form of excess lime-
soda ash treatment, which was considered “the latest innovation in water softening practice™
(Kelly 1932). This treatment was recommended by the Plant’s designer, Burton Lowther of
Denver, Colorado, who also served as consulting engineer for the project (Kelly 1932). The
process included a two-stage agitation, sedimentation, carbonation, and sludge recirculation
process that, at the time of its construction. distinguished the Plant as one of only five ol its
kind operating in the country (Figure 6) (Reclamation 1932).

Figure 6. Photograph of the Plant shortly after construction, showing receiving tank and two-
million-gallon water storage tank in the background, ca. 1932. Note the infrastructure
associated with the clear well at the north end of the building marked with a red arrow. The
northwest addition was constructed over the well shortly after this photograph was taken
(Photograph courtesy of the National Archives and Records Administration at Denver,
Broomfield, Colarado).

The Plant officially went into operation in March of that year under the supervision of D. M.
Forester, sanitation engineer for Reclamation (Kelly 1932). The building’s basement—which
served as “the *heart” of the plant”™—contained a pipe gallery with all the necessary piping
and valves for the filtering operation, as well two Dorrco pressure pumps, liltered water
centrifugal pumps, and a carbon dioxide generating plant (Kelly 1932; Las Vegas Review-
Journal 1932). The main floor contained four International Filter operating tables, lime and
soda ash dry feed machines. a basin level regulator, flow meter, two chlorinators, electrical
control apparatus, sludge recirculation control box, and a laboratory (Kelly 1932). Chemicals
required for operations were delivered via a railroad spur that extended from the U.S.
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Construction Railroad (U.S. Government Railroad) to an unloading floor within the plant. An
electric elevator was used 1o move the bulk chemicals from the unloading area to a chemical
storage room on the building’s second floor (Kelly 1932).

The Plant worked using aerated water [rom the equalizing tank. which flowed into the
building via an inlet and entered the No. 1 agitator. In the agitator, lime and soda ash were
added to the water and mixed for 15 minutes. The water then flowed from the No. 1 agitator
to the No. 2 agitator, where it was gently mixed for an additional 15 minutes until a chemieal
reaction occurred which left the water “in a well-flocculated condition, ideal for rapid
sedimentation” (Kelly 1932). From the No. 2 agitator, water flowed to the No. 1 clarifier,
consisting of a settling tank that measured 43 feet square by 10 feet deep (Kelly 1932). The
two clarifying tanks were located outside on the east side of the Plant. At the No. 1 clarifier,
water was allowed to settle for two hours to remove additional silt, which was continually
removed using a pressure pump. Excess silt could be stored in a sludge lagoon, washed down
the sewer, or recirculated through the system (Kelly 1932). Also in the No. 1 clarifier,
additional chemicals were added to remove calcium and magnesium from the water which
caused the water to become slightly caustic. To remedy this, water from the No. 1 clarifier
flowed to a nearby basin where it was carbonated for approximately 30 minutes. The carbon
dioxide gas was supplied by a coke-burning plant located in the basement of the filtration
building and distributed to the basin by a perforated brass-pipe grid system (Kelly 1932).

The next step in the process involved the addition of inert sludge from the No. 2 clarifier,
which was then agitated, and flocculated for 30 minutes in Agitator Nos. 3 and 4. The
flocculated water then flowed to the No. 2 clarifier where additional sludge was removed and
then filiered through rapid sand filiers (Figure 7) (Kelly 1932). There were four sand filters in
the building, each of which measured 9 feet wide by 14 feet 2 inches long. Water to wash the
filters was obtained from a 5,000-gallon steel water tank located in the tower of the filtration
plant. Filtered water flowed from the filtration plant to a covered 22-foot-deep clear well,
where il was then chlorinated and pumped to the two-million-gallon storage reservoir for
distribution to the City (Kelly 1932).

Following its completion, the Plant provided the first pure, potable water for City residents
(Woodward et al. 1983). The Plant started delivering water into the City’s water mains on
March 2, 1932, That day, the raw water from the Colorado River showed a total hardness of
470 ppm, while the filtered water leaving the City’s filtration plant showed only 80 ppm and
had zero causticity (Kelly 1932). According to Elton Garrett, managing editor of the Boulder
City Journal, water trealed in “Uncle Sam’s well-planned purifier...will be as different from
the water which courses the bottom of Black canyon as water can very well be” (Las Vegas
Review-Journal 1932). As completed, the cost of the water works totaled approximately
§470,000, with the Plant itself estimated at $30.000 (Nelson 1932; Las Fegas Review-
Journal 1932). The high costs associated with the project were offset by consumer savings
from the state-of-the-art water softening treatment, which was expected to save homeowners
approximately $28 300 per year in soap costs alone (Kelly 1932).

Narth Wind Cufrural Resaurees Repart Na. 030556 11



HPTP for the Boulder City Water Filtration Plant, Bowlder City, Clark County, Nevada Janugry 2022

Figure 7. Interior of the Plant showing rapid sand filters and control at left, ca, 1932
(Photograph courtesy of the National Archives and Records Administration at Denver,
Broomfield, Colorado).

By 1934, a one-story addition was constructed on to the northwest corner over the clear well,
and the coke-buming furnace in the building's basement was replaced with an oil furnace in
1935 (Figure 8) (Las Vegas Review-Journal 1935). However, the City’s water supply was
designed to support only a small, temporary population of approximately 6,000 dam workers,
and by World War I1 (WWII), wartime population growth in southern Nevada was straining
the existing infrastructure in the City.

By the late 1940s, the City’s meager water supply was no longer considered adequate to meet
the community's needs. In 1949, the City's water supply was expanded with the construction
of a supplemental water system, consisting of an additional pumping plant and pipeline—
called the auxiliary or “A” line— that ran parallel to the old system (Reclamation 1991). The
improvements were promoted by Sen. Pat McCarran who worked closely with Reclamation
to speed the development of the new system and prevent [uture water shortages (Las Vegay
Review-Jownal 1948). The Plant building was also expanded at this time with one masonry
addition on the east fagade (Figure 9).
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Figure 8. Aerial view of the Plant (center of photo) taken on April 12, 1934, showing the
northwest addition (Courtesy Boulder City Museum & Historical Association Archives,
photo no. 0007:0238).

In the late-1940s, many City residents became increasingly displeased with the federal
government’s management of the community and the lack of citizen participation in the local
government. Most of the dissatisfaction with federal control came from business interests
who felt that the government was restricting the community’s economic growth during the
postwar period (Papa 2017). The concerns of City residents were echoed by federal
authorities who felt that the maintenance of the community was draining Reclamation’s
limited resources. The process of severing the City's relationship with the federal
government began in 1951 when Secretary of the Interior Oscar Chapman issued Order No.
2650, separating the administrative responsibilities of the Boulder Canyon Project from the
City and creating an advisory council of citizen representatives (McBride 1992). However,
citizens remained divided on the issue of incorporation and delayved the process for several
more years. In 1957, Congress attempted to end the community’s inaction through the
passage of the Boulder City Act, which authorized the disposal of federal property in the
City. The act was signed by President Eisenhower in 1958 (McBride 1992). The aci
stipulated that while the water tanks would be turned over to municipal control, Reclamation
would continue o operaie and maintain the other parts of the City’s water supply, including
the water transmission lines and treatment facilities, with a maximum rate of delivery of
3,560 gallons per minute (Armantrout 2003).
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Figure 9. Aerial photograph of the Plant showing the east addition, ca. 1955 (Photograph
courtesy of the Morgan Sweeney Photograph Collection, UNLV Libraries, Las Vegas,

Nevada).

The decline of the Plant began in earnest in the late 1960s. Increased tourism led to a
population boom in southern Nevada that further strained the existing water supply, and
regional leaders turned to the federal government to alleviate the water crisis. As a result of
political negotiations on the part of Secretary of the Interior, Stewart Udall, and Nevada State
Senator, Alan Bible, Senate Bill 32 was introduced in May 1965 (Rogers 2006). The bill
called for the construction of a two-stage water delivery system capable of treating and
conveying’s the state’s total allotment of 300,000 acre-feet per year of water from Lake
Mead. The bill, funding what was now called the Southern Nevada Water Project, was finally
signed by President Johnson five months later, and by 1968, construction on the SNWP had
begun (Rogers 2006). Nevada was not able to fund the entire construction project and a
portion was allocated to Reclamation to construct a federal water project. By the end of the
project’s first stage of construction in 1971, the SNWP had constructed a total of six
pumping plants, a regulatory reservoir, 31 miles of pipelines from Lake Mead. and the Alfred
Merritt Smith Water Treatment Facility on Saddle Island, northeast of the City (Rogers
2006). In addition to these achievements, the SNWP system substantially increased the
capacity of the City’s water system to support the community’s growing population. The
Reclamation system continued to operate independently from the SNWP 1o supply treated
water to the City:; however, the outdated water delivery system struggled to compete with the
modern SNWP system, contributing only 20 percent of the City’s annual water requirement
by the early 1970s (Armantrout 2005).

To keep pace with the continued population growth of the Las Vegas Valley, a second phase
of construction for the SNWP occurred from 1977 to 1983 (Rogers 2006). In anticipation of
the expanded SN'WP capabilities, and lower costs associated with treating water with the new
system, the Reclamation water supply system was discontinued in 1982 (Armantrout 2005).
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At that time, Reclamation estimated that the cost to upgrade the Plant’s aging infrastructure
wuould be too expensive and the Plant was taken out of service. In June 1984, the Plant was
declared surplus by the GSA and transferred to the City through the U.S. Department of
Health and Human Services (Armantrout 2003). The Department of Health and Human
Services granted permission for the City to occupy the property in October 1984 and
officially transferred ownership of the Plant to the City in January 1985 (Armantrout 2005).
The City initially planned to use the Plant as an emergency backup system for their potable
water supply, however, it was determined that the equipment was too outdated and would
require costly upgrades to bring back into operation. Since the City’s acquisition of the
property, the Plant building has been used infrequently for storage by the municipal
government and has been secured against vandalism. However, no other improvements have
been made.

ARCHITECTURAL CONTEXT

The monumental nature of the Boulder Dam encouraged Reclamation to experiment with
more complex architectural styles and to hire professional architects and planners to consult
on the City’s overall design (Pfaft 2007). The federal government enlisted the expertise of
Los Angeles-based architect Gordon B. Kaulmann to serve as consulting architect for the
Reclamation buildings in the Boulder City townsite (Pfaff 2007). Kaufman was asked to
submit plans for the major government buildings, as well as floor plans for four-, five-, and
six-room residences for Reclamation personnel (Pfaff 2007). Final plans for the Reclamation
residences and main civic buildings were based on Kaufmann’s designs and were all
constructed in a Spanish Revival architectural style that was favored by Kaufmann (Papa
2017). Revival styles gained in popularity during the Eclectic Movement in American
architecture, which occurred from about 1880 through the 1940s and drew inspiration from
the domestic architecture of various European countries. The Spanish Revival style was most
popular for domestic architecture in America beginning from about 1915 to 1940 and was
most prevalent in the southwestern United States (McAlester 20135).

The Plant was constructed to support the operation and maintenance of the City. Although it
was a utilitarian structure, the Plant also incorporated characteristics of the Spanish Revival
architectural style that had been established for other Reclamation buildings throughout the
City. The use of the Spanish Revival style for the filtration plant fostered a cohesive
appearance that was indicative of the careful planning inherent in the community’s overall
design. As constructed, the Plant is comprised of a two-story brick rectangular mass with an
offset third-story tower and exhibits many characteristics of the Spanish Revival style
including a low-pitched red tile roof and asymmetrical massing (Figure 10) (Woodward et al.
1983).
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Figure 10. Phc-tugmi:h of the Plant showing the tile roof and asymmetrical massing
characteristic of the Spanish Revival architectural style, ca. 1932 (Photograph courtesy of the
National Archives and Records Administration at Denver, Broomfield, Colorado).

Final plans for the Plant were executed in the Reclamation Denver Office and were assigned
number 45-D-1189, with the number “45” signifying the Boulder Canyon Project (Pfall
2007). The final plans were approved in July 1931 by Raymond F. Walter, the project’s chief
engineer. Construction on the Plant began in November 1931 by the Stearns-Roger
Manufacturing Company of Denver, Colorado, with T. H. Shannon serving as the
supervising contractor (Las Vegas Review-Journal 1931). The building’s foundation was
excavated by Mahoney and Cline of Las Vegas (Las Vegas Review-Jowrnal 1931). Upon
completion of the Plant in February 1932, the building was considered, “most attractive in
appearance” (Kelly 1932). Today, the Plant represents an exceptional example of industrial
architecture built by Reclamation during the City’s initial phase of development.

PREVIOUS STUDIES

The Plant was first documented by Janus Associates, Inc. in 1982. The following year, when
the Boulder City Historic District (District) was listed in the NRHP, the Plant was
determined eligible for listing as a contributing property to the District. In 1991, the Plant
was again documented during a survey of the Boulder City Water Supply System that was
completed by Reclamation. At that time, the property was determined to also be a
contributing resource to the NRHP-¢ligible Boulder City Water Supply System, also known
as the “BC Line” (Reclamation 1991). In 2006, a Preliminary Facility Reuse Study for the
Plant was developed by the Boulder City Community Development Department. The study
conlained background information on the Plant’s development. an evaluation of existing
facility conditions, and luture proposed uses for the building (Armantrout 2005).
Additionally, in 2019, the City completed an Existing Building Conditions Assessment
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Report for the Plant that evaluated the interior and exterior building conditions to identify
critical maintenance and repair needs (City of Boulder City 2019).

Mast recently, in 2020, the Plant was evaluated by North Wind as part of an updated
architectural survey and inventory of the Boulder City Historic District. North Wind
concurred with the previous determination that the Plant is eligible for listing in the NRHP as
a contributing resource of the District and also recommended that the building is individually
eligible for NRHP listing at the local level under Criterion A at the local level of
significance, under the themes of Engineering and Community Planning and Development.
The period of significance has been identified as beginning in 1931, with the construction of
the Plant, and ending in 1982 with its closure.

As part of the updated survey, North Wind completed a Nevada State Historic Preservation
Office (SHPO) Architectural Resource Assessment form for the Plant. As these forms can be
brief, more detailed discussions of the Plant's NRHP-eligibility and historic architectural
integrity was not included. An evaluation of integrity is provided bclow to better assist with
future discussions regarding the rehabilitation and adaptive reuse of the Plant.

EVALUATION OF HISTORIC ARCHITECTURAL INTEGRITY

North Wind has determined that the Plant retains integrity of location, materials,
workmanship, feeling, and association, as defined by the NRHP:

Location: the place where the historic property was constructed or the place where the
historic event occurred. The Plant has not been moved from its original location.

Design: the combination of elements that create the form, plan, space, structure, and style of
a property. The Plant no longer retains its original design due to the additions on the north
and cast sides of the building that altered the original massing and covered original
architectural details. Additionally, the concrete steps at the east end of the dock {(south
facade) were removed to accommodate an opening, and one below-grade chemical mixing
tank was removed when the east addition was constructed ca. 1950.

Setting: the physical environment of a historic property. Although the Plant’s setting in a
historically industrial part of the City, southwest of the water storage tank on Lodge Road' is
considered significant, the majority of the components that made up the original setting are
no longer extant or have been altered significantly, including: the railroad spur designed to
deliver chemicals and other supplies to the Plant was removed:; much of the Reclamation
facilities located southwest of the Plant were demolished and/or new facilities constructed:
and the receiving tank, formerly located northeast of the Plant, was removed. Additionally,
the historic industrial setting was altered by the installation of the sculpture garden at the east
end of the property. Therefore, the Plant no longer retains integrity of setting.

' Official address for the water storage tank per the Clark County Assessor’s Office is 1310 Mountain View
Place; however, local residents also give its location as Lodge Road as the aceess road to the tank spurs from
this road.
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Materials: the physical elements that were combined or deposited during a particular period
of time and in a particuiar pattern or configuration fo form a historic property. Despite the
additions on the east and north sides of the Plant, the building retains the key exterior
materials dating from the period of significance (1931-1982), including the brick, board
formed concrete. steel casement windows. Spanish tile roofs, copper louvers, and turned
wood balustrades, and therefore retains integrity of materials. It is not known to what extent
the additions are reversible; however, it appears that they were constructed over the exterior
walls of the Plant and their removal could possibly restore the original north and east facades
to their original appearance.

Workmanship: the physical evidence of the crafis of a particular culture or people during
any given period in history or prehistory. The Plant retains the majority of the historic
workmanship, including the brick exterior, decorative brick surround at the main (west)
entrance, the Spanish tile roof, the copper louvers, and turned wood balustrades. In the
interior, the steel heams, scored concrete floor, and exposed ceiling beams and sheathing are
also retained. These materials and construction methods were typical in the United States for
utilitarian buildings during this time period, especially within Boulder City. These elements
convey a regional application of both technological practices and aesthetic principles.
Therefore, the Plant retains integrity of workmanship.

Feeling: a property's expression of the aesthetic or historic sense of a particular period of
time. The Plant retains the physical features that, taken together, convey the property’s
historic character and function as a 1930s Reclamation facility in Boulder City. These
features include certain elements that make up the setting, design, materials, and
workmanship of the building.

Association: the direct link between an imporiant historic event or person and a historic
property. The Plant is able to convey its original function as a water treatment facility and
therefore its association with engineering achievements that supported the growth and
development of Boulder City during the early twentieth century.

HISTORIC BUILDING CONDITION ASSESSEMENT
PHYSICAL DESCRIPTION

Below is a physical description of the Plant, followed by the building’s character-defining
features and areas of concern observed during the field visit. All photographs were taken by
North Wind during a visit to the site on November 9, 2021, unless otherwise noted.

The Plant, including the building and remediated clarifying tanks, is located on a triangular
shaped lot bounded by Colorado St. on the north, Railroad Ave. on the southeast, and Birch
St, on the southwest, The Plant is located at the center of the southeast end of the lot, A
sculpture garden is located at the northeast corner of the lot, and a community garden is
located at the southwest corner of the lot. The majority of the lot is owned by the City, while
a 0.29-acre parking area at the north end of the 1ot (Lot 18), and a small (0.08 acre) square
parcel where the north hall of the community garden is located (Lot 19), are owned by the
federal government (Figure 11).

MNorth Wind Cultural Resources Report No. 030556 18



HPTP for the Boulder City Water Fitrotion Plant, Bouider City, Clark County, Nevodo January 2022

T == —— ADIEDGORS FARCELS = CLARK COUMNTY MY i TET .
= BT BT - R EERAT ! e :""l H- s I H '_"i:' . | Lo

\o 4 @H s — —— e L1 M
Figure 11. Clark County Assessor parcel map showing 300 Railroad Ave. in yellow. Lots 18
and 19 are owned by the federal government (Clark County Assessor 2021).

The Plant was constructed with an irregular plan oriented northwest-southeast with a
southwest facing main entrance.? The original building consisted of the central two-story
building with basement and third-story tower on the north end, the one-story extension with
basement level on the west end. and the one-story extension with loading dock on the south
end (Figure 12; Figure 13). The central building houses the operating floor, office space,
space for an emergency shower, and restroom on the main floor, and the “pipe gallery” in the
basement. The tower, accessed by an interior steel ladder at the north end of the main
building, houses a water tank. Four below-grade rapid sand filter beds are located in the west
extension. The south extension, constructed of a board-formed concrete base approximately
4 high, and brick upper walls, contains a storage room. A three-story steel spiral staircase
and elevator separates the south extension from the main building. The roof of the central
two-story building has a south-facing gable with a moderate slope, while the tower is capped
with a moderately-sloped hipped roof. The west and south extensions have flat roofs with
parapet walls and circular air ventilators on top (Figure 10). The central building and tower
are notable for their brick quoins and Spanish tile roofs. The tower contains additional details
such as vents with copper louvers and turned wood balustrades resting upon a dentiled brick
cornice. Original windows are multi-lite steel casement style with brick sills (Department of
the Interior, 1931). Number of lites vary depending upon the location, and most have been
infilled with painted plywood.

* For the purposes of this report, the southwest (main) fagade will be referred io as lhe west fagade. Remaining
facades are named accordingly north, south, and east,
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By ca. 1934, a one-story square addition with a flat roof and brick exterior was constructed
on the northwest end of the building. The addition was constructed over a clear well and
currently contains pumping equipment. A one-story rectangular addition with basement was
constructed on to the cast side of the building ca. 1950 (Figure 14).” The addition was
constructed over two below-grade chemical mixing tanks (two of which were proposed for
removal in 1950) with a steel grate floor. The roof is gabled with an almost imperceptible
slope, and a low parapet is located on the south and east facades. The addition is constructed
of brick with the exception of the notched southeast comner that is constructed of wood
(Department of the Interior, 1950).
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(Department of the Interior 1931).

¥ The current massing was achieved with this final addition,
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Figure 13. Original northwest elevation drawings for 300 Railroad Avenue, 1931
(Department of the Interior 1931).
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Figure 14. Ca. 1934 and 1950 additions outlined in red and blue. respectively (Google Maps
2021).

The west (main) fagade consists of, from left (north) to right (south), the west fagade of the
northwest addition, central building and tower, the west extension, and west fagade of the
loading dock (Photograph 2). The west fagade of the northwest addition contains an infilled
window on the north end, and a single-leal metal door with infilled window on the south end.
What appears to be a capped well in the form of a raised concrete cylinder is located west of
the door. A steel sculpture supporting a metal awning frame rests atop the cylinder. The
metal frame consists of two crossed steel beams supporting a curved metal frame. Utility
equipment is located to the north of the door. An opening with a decorative metal grill is
located to the south of the door on the lower portion of the west fagade of the tower. Two
infilled windows face north on the west extension.
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Photograph 2. North end of the west (main) fagade of the Plant, facing east.

The main entry is centered on the west fagade of the west extension, flanked by two infilled
windows on either side of the entry. One window is infilled with an interpretive marker. The
entry consists of a metal door with infilled opening and a thick metal frame. The door and
frame are not original to the building. The frame covers the original decorative brick
surround.* A modern concrete ramp with metal pipe handrails is located in front of the west
fagade. Two tile roof drains are located at the north and south end of the parapet wall. A
concrete pad with steel doors leading to a chamber below grade, and a water pump, are
located at the south end of the west fagade. The south fagade of the west extension contains
two infilled windows. The west fagade of the loading dock extension contains three smaller
infilled windows. The west fagade of the tower includes two louvered openings at the top of
the tower (all four sides of the tower are identical), and five evenly spaced infilled windows
at the second story level. The finished grade slopes southward here, revealing the loading
dock’s board-formed concrete base (Photograph 3).

* A matching surround is located at the former east entry, now covered by the east addition.
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Photograph 3. South end of the west (main) fagade of the Plant, facing northeast. Note hoard-
formed concrete al the base of the loading dock extension.

The south fagade of the loading dock contains a set of double metal doors with infilled
windows and steel door guards in the center of the fagade (Photograph 4). A shallow concrete
dock with a set of three concrete steps on the west end is located in front of the doors. The
steps are trimmed with metal safety treads. and a piece of steel angle iron trims the front
(south) of the dock. According to the original building drawings a matching set of concrete
steps was located at the east end of the dock. It appears that they have been removed to
accommodate an opening under the dock. A piece of wood is bolted to the north end of the
dock. The east fagade of the loading dock extension mirrors the west and contains three
infilled window openings; however, the northernmost window is slightly larger. A large pipe
extends from the south end of the extension and turns south at an angle before continuing
below grade. The south fagade of the concrete clarifying tanks extends from the east fagade
of the loading dock extension. A short railroad spur (no longer extant) of the U.S.
Construction Railroad (U.S. Government Railroad) that delivered chemicals required for
Plant aperations to the Plant’s loading dock was located just south of the dock along the
north side of Railroad Avenue.
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Photograph 4. South fagade showing the loading dock (center) and west end of the clarifying
tanks (lefi), facing northwest.

The east fagade of the second floor of the central building contains five window openings,
three of which are infilled. The two southernmost windows left uncovered are eight-lite steel
casement style. The northernmost opening is different in that a horizontal component extends
northward from the top of the window to create an upside-down L shape. The cast fagade of
the rectangular addition contains, from left {(south) to right (north), a single-leaf entry and
three window openings. The notched comer at the southeast corner of the addition is
constructed of wood and has a smooth finish (Department of the Interior, [950). Two tile
roof drains are located at the south and north ends of the addition’s east parapet wall. The
north fagade of the addition contains three infilled windows. Two infilled windows face north
on the tower’s second story. A set of concrete steps with metal pipe handrails leads from the
north parking area to a gravel area north of the building (Photograph 5).
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Photograph 3. North fagade of the plant showing concrete siairs leading to the north parking
arca.

Two 45-foot diameter concrete clarifying tanks. a series of conerete recarbonizing chambers
located in between the clarifying tanks, two chemical mixing tanks located west of the
clarifying tanks, and associated equipment are located to the east of the building. The above-
ground board-formed concrete linings of the clarifying tanks, the top surfaces of the chemical
mixing tanks and the concrete recarbonizing chambers, and above-tank equipment are extant;
however, the tanks and chambers have been infilled with dirt. Additionally, two chemical
mixing tanks were removed as part of the 1950 addition. Metal pipe handrails and chain link
fencing line the tanks (Photograph 6).
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Pholﬂgph 6. East fagade of the Plant, facing west. The clarifving tanks are the large, raised
congrete structures in the foreground.

POTENTIAL FUNDING OPPORTUNITIES

Below is a list of common potential funding sources for rehabilitation of historic buildings.
The list is not exhaustive, and the City is encouraged (o conduct its own research as the
planning process proceeds. A great rescurce is preservationdirectory.com which maintains a
comprehensive list of preservation related grant funding at
https://www.preservationdirectory.com/PreservationGeneral Resources/GrantsFundingSource
s.aspx#nthp. Preservation Directory also partners with Historicfunding.com, a paid
membership service that can assist the City with finding applicable funding through a “search
for funding” tool. The site includes over 7,000 funding sources, including grants, loans, tax
incentives, rebate programs, CLG funds, and easement programs.

Most historic preservation related grant programs require a matching contribution and that
any and all work meets SO1 standards. A note about review and compliance: il the City
conducts, especially rehabilitation work or planning using state or federal funds, a multi-
layered review may be required from the planning stages to final walk-through. Additionally,
some grants, such as the Nevada Commission for Cultural Centers and Historic Preservation
(CCCHP) grant, will require the City to agree to restrictive covenants on the property for a
length of time commensurate with the amount of grant award.
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Nevada Commission for Cultural Centers and Historic Preservation Grant Program
The CCCHP, established by State law (NRS 383) and funded through the State's bonding

program, provides financial assistance to governmental agencies (and nonprofit
organizations) for projects that preserve and protect historic buildings. structures, and objects
(and archaeological sites) for the purpose of developing a network of cultural centers and
activities. A match contribution is encouraged, and participation requires consent o a
covenant on the property. the terms of which are dependent upon the amount of assistance
awarded. The City is encouraged to contact the Nevada SHPO to learn more about this
program, and/or visit: https://shpo.nv.gov/homepage/commission-[or-cultural-centers-and-
historic-preservation-ccchp.

Mational Trust Preservation Funds (NTPF)
These grants are funded through the National Trust for Historic Preservation. Per the NTPF

webpage, these funds are intended to encourage preservation at the local level by supporting
on-going preservation work and by providing seed money for preservation projects. These
matching grants are typically awarded to public agencies, and 501(c) (3) or other nonprofit
organizations for planning and education and outreach. However, as of October 1, 2021,
Nevada is not included in the list of states the NTPF grant program has dedicated funding to,
and applicants are encouraged to contact savingplaces.org to discuss other National Trust
grant opportunities. For more information visit:
hitps://forum.savingplaces.org/build/funding/erant-seekers/preservation-funds.

Historic Preservation Tax Incentives (HPTI

The HPTI program was created by the Tax Reform Act of 1976 to encourage private sector
investment in the qualified rehabililation and re-use of historic buildings. In Nevada, this
program is supported jointly by the Internal Revenue Service (IRS), the NPS. and the Nevada
SHPO. A 20% income tax credit is available for the rehabilitation of historic, income-
producing buildings that are determined by the SOI, through the NPS, to be “certified historic
structures.” For the Plant, The Nevada SHPO and NPS would review the rehabilitation work
to ensure that it complies with the SOIL. The IRS defines qualified rehabilitation expenses on
which the credit may be taken. If interested in this program, the City should first contact the
Nevada SHPO about the feasibility of tax credits for the Plant and to leam more about the
criteria and conditions that must be met to take advantage of these incentives. Project teams
are benefitted by consulting an accountant, tax attorney. legal counsel, and/or the Internal
Revenue Service. For more information, visit: https://shpo.nv.gov/services/laxcredits, and

https://www.nps.gov/tps/tax-incentives.htm.

Historic Preservation Fund (HPF) Subgrants

The HPF subgrants are administered by the Nevada SHPO from the state’s annual Historic
Preservation Fund (HPF) award, which originates with the NPS. The City took advantage of’
this opportunity to fund the 2020 Boulder City Historic District ARS and is familiar with the
process. This subgrant also funds qualified rehabilitation projects. For more information
about the HPF subgrant program, visit https://shpo.nv.gov/services/historic-preservation-

fund-subgrants,
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BUILDING ANALYSIS
METHODOLOGY

North Wind, along with City stail and members of the project team, conducted a site visit on
November 9, 2021, to photo-document and evaluate the existing condition of the Plant. North
Wind photo-documented interior and exterior conditions of the building and site. Special
attention was paid to the Plant’s character-defining features and any visible structural,
mechanical, and maintenance areas of concern. The photo-documentation of the Plant began
at the southwest corner of the building and procecded in a counter-clockwise fashion. The
first interior photographs were taken of the entire ground floor upon entering from the west
entrance, followed by the upper levels.

CHARACTER-DEFINING FEATURES OF THE PLANT

The NPS defines a building’s distinguishing character as, “all those visual aspects and
physical features that comprise the appearance of every historic building.”® This document
identifies the character-defining features of the Plant, including exterior architectural
features, landscape, and circulation elements, and interior features. Defining the character-
defining features is key to prioritizing and implementing any preservation treatment program.
Ultimately, the preservation of cultural resources in their existing states should always
receive lirst consideration, If greater intervention is necessary, an interpretive program
should follow, and all work should comply with an approved plan and be thoroughly
documented for stakeholder review and archiving.

Below is a discussion of the exterior and interior character-defining features of the Plant with
associated images.

EXTERIOR CHARACTER-DEFINING FEATURES

Setting

Setting is the physical environment of a property that provides clues to how the building
came to be in its location and why it appears the way it does. Elements that make up a
property’s setting can include its relationship to surrounding features, such as topographic
features, vegetation, and open space, and manmade elements such as sidewalks, parking
areas, roads. and other buildings.

The most significant feature of the Plant’s setting is its location in a historically industrial
part of the City, southwest of the water storage tank on Lodge Road at the south slope of the
River Mountains, The hill provides a backdrop for the Plant and serves the still relevant
function of elevating the water storage tank above the majority of the townsite (Photograph
7). Additionally, the location of the Plant as it relates to other extant historic Reclamation
(formerly Six Companies) properties along Railroad Avenue is significant. The hill upon
which the water tank sits remains largely undeveloped and appears much as it did when the

" Nelson, Lee H. (1988). National Park Service Preservation Brief 17- Architectural Character — fdentifying Visual
Aszpects of Histone Buildings as an Aid fo Praserving their Character \Washington DC: U.S. Government Printing
Office.
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Plant was constructed. However, much of the historic built environment to the north, east,
and west of the Plant has changed with demolition and alteration of eriginal Six
Companies/Reclamation facilities located to the southwest and northeast.
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Photograph 7. West (main) and south facades of the Plant, showing the 1931 water storage
tank and hill denoted by the red arrow at right.

Shape

Shape is defined as the overall massing, which includes the footprint, height. roof form,
fagade recessions or projections, and setbacks, of a building. The significant features of the
Plant’s shape are its irregular plan and varying building heights corresponding to the
mechanical and operational function of each individual space within the building. The
irregular massing is also a characteristic of Spanish Revival style architecture.

Roof and Related Features
The hipped and gabled Spanish tile roofs with open eaves are considered significant features.

Openings

A building’s openings include not only windows and doors themselves, but also fenestration
patterns and fagade recessions. The Plant’s significant openings include the exterior steel
casement windows (with projecting brick sills), still extant behind plywood infill. and interior
steel casement windows (formerly exterior, prior to the northwest and east additions); the
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copper louvered vents with turned wood balustrades on all four tower facades (Photograph
8): the main (west) and east entrances with decorative brick surrounds (east entrance
currently partially covered by a non-original steel frame): the double steel doors at the
loading dock; and the decorative grill located south of the entrance on the northwest addition.

H‘mto graph 8. Copper louvered vents with turned wood balustrades on all four sides of the
tower, and brick quoins, are significant features of the Plant.

Projections

Projections can be described as any feature that projects from the primary massing of the
building. The concrete dock and clarifying tanks, although altered, are considered character-
defining projections of the Plant, as are any projecting pipes and other visible infrastructure
visible on the exterior.

Materials and Craftsmanship

Materials play a large roll in defining the visual character of a building. Additionally, the
type, variety, arrangement, craftsmanship, and textures often provide information about
popular architectural styles and regional preferences: the era in which work was done; tools
and processes that were used; alterations and maintenance work; availability of certain
materials; original uses; economic or site constraints; and experience level of local builders
and crafispersons. The Plant is an example of a Spanish Revival style building. as evidenced
by the low-sloped Spanish tile roof, turned wood balustrade features, decorative brick
surrounds at the main (west) and former east entrances, brick quoins, and varied massing. All
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of these features, including the copper louvers and balustrades on all four sides of the tower,
decorative grate at the west facade, and board-formed concrete are considered examples of
excellent craftsmanship representative of the era and are considered significant (Photograph
9.

INTERIOR CHARACTER-DEFINING FEATURES

Individual Spaces

Because the Plant is a utilitarian building with a single purpose, almost every individual
space has an important function that is distinctly related to the use and operation of, and
circulation through, the Plant. Spaces within the Plani are clearly defined by their special
function in the water filtration process through the presence of equipment specific to that
function, and by virtue of location within the process. Additionally, spaces are also defined
by changes in grade and floor material. Unlike non-utilitarian buildings that may include
“back of house™ spaces not meant to be experienced by the general public, and therefore may
not be considered as character-defining, the entire Plant is designed to house a series of
mechanical operations overseen by employees. Indeed, the main (west) entrance leads not to
a lobby or front office, but directly into the operations room housing the rapid sand filter
tanks. Therefore, every space within the building can be considered character-defining;
however, the primary character-defining spaces, excluding the restroom, are those included
in the original construction, with secondary spaces including the east and northwest
additions.

North Wind Cultural Resources Report No. 030556 32



HPTP for the Boulder City Water Filtration Plont, Boulder City, Clark County, Nevoda Jonuary 2022

Related Spaces and Sequences of Spaces

Related spaces are defined by the NPS in Preservation Brief 17 drchitectural Character:
Identifving the Visual Aspects of Historic Buildings as an Aid to Preserving their Character
as “visually or physically related so that, as you move through them, they are perceived not
as separate spaces, but as a sequence of related spaces (hat are important in defining the
interior character of the building™ (NPS 1988). As such, the significant sequence of spaces in
the Plant are related to the mechanical functions of the Plant as constructed in 1931, as
opposed to how Plant workers moved through the building during a typical workday. The
mechanical flow begins with the series of tanks and chambers on the east side of the building
that received pretreated water from the Colorado River to be further treated through a mulii-
stage process. From here, the water flowed through the sand filters to the clear well to be
chlorinated, and finally, pumped to the water tank on Lodge Road before being distributed to
the City. The sand filters were washed via water from the tank in the building’s tower.
Ancillary processes involved receiving chemicals delivered by train to the loading dock, and
periodic testing of the water via the laboratory on the operating floor. North Wind suggests
all of the original spaces within the Plant are interrelated and therefore significant for their
ability to convey the historic function of' the Plant.

Interior Features

Interior features that help define the character of the Plant include the rapid sand filter tanks;
metal pipe handrails; floor grates and scored concrete floor; mechanical equipment; pumping
equipment, pipes, and conduit (Photograph 10); interior steel casement windows; exposed
roof beams and sheathing; structural steel beams and columns (Photograph 1 1); elevator.
spiral staircase, steel steps, and steel ladder providing access to tower; and north tank in
tower.
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Photograph 10. The pumping equipment, pipes, and conduit in the basement pipe gallery are
considered significant interior features.
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Photograph 11. Interior of Operating Floor showing structural steel beams and columns with rivets,
facing northeast. The columns and beams are considered character-defining features.

Surface Finishes and Materials

The Plant’s interior is primarily sheathed in painted and exposed brick, followed by board-
formed concrete, poured concrete, and a smooth finish demarking the original laboratory and
chlorinator rooms at the north end of the operating floor. The painted and exposed brick and
board-formed concrete of the original structure are considered significant interior finishes
(Photograph 12).
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’ . _..-H‘ e
Photograph 12. Exposed brick in the tower. Exposed and painted brick surfaces are
considered significant interior features.

NRHP TREATMENT APPROACHES

The Standards (Grimmer 2017) addresses four distinct, but interrelated, treatiment approaches
including preservation, rehabilitation, restoration, and reconstruction. Each treatment
approach has a set of related standards that are intended to apply to all types of historic
buildings and include exterior and interior work. The Standards are written specifically for
use by historic building owners and building managers, preservation consultants, architects,
contractors. and project reviewers prior to beginning work.

Typically, one approach and accompanying set of standards will apply to a property
undergoing treatment, depending upon the property’s significance, existing physical
condition, the extent of documentation available, proposed use, mandated code requirements,
interpretive goals, and economic and technical feasibility. The following is a discussion of

the four treatment approaches.

1) Preservation focuses on the mainienance and repair of existing historic materials and
retention of a property’s form as it has evolved over time.
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2) Rehabilitation acknowledges the need to alter or add to a historic property to meet
continuing or changing uses while retaining the property's historic character.

3) Restoration depicts a property at a particular period of time in its history, while
removing evidence of other periods.

4) Reconstruction re-creates vanished or non-surviving portions of a property for
interpretive purposes.

North Wind recommends the Rehabhilitation approach for the Plant, as the on-going use of the
property will require flexibility. The rehabilitation approach will allow for certain
maodifications in order to meet current building and fire safety codes and Americans with
Disabilitics Act (ADA) requirements, introduce a new use(s), and improve mechanical
equipment and systems. This approach will guide the treatment recommendations in the
Historic Building Assessment Summary of Findings & Recommendations section. For more
detailed information, see Appendix A. Secretary of the Interior's Standards for
Rehabilitation.

The Standards provides a more detailed definition of the Rehabilitation approach below:

“Rehabilitation is defined as the act or process of making possible a compatible use
for a property through repair, alterations, and additions while preserving those
portions or features which convey its historical, cultural, or architectural values. The
Rehabilitation Standards acknowledge the need to alter or add to a historic building to
mect continuing or new uses while retaining the building’s historic character.”

HISTORIC BUILDING ASSESSMENT SUMMARY OF FINDINGS &
RECOMMENDATIONS

Below are summaries of each team member's recommendations for the rehabilitation of the
Plant, followed by North Wind's treatment recommendations. As detailed designs were not
developed as part of this project, North Wind's recommendations are general and reference
the appropriate NPS Preservation Brief(s) (Brief) as a resource for more detailed information.
The uliimate goal of preserving the character-defining features of the Plant stated in this
report should be kept at the forefront of any and all treatment planning stages.

North Wind recommends that all design work follow the Secretary of the Interior’s Standards
for Rehabilitation (included in Appendix A), which provides peneral concepts about
maintaining, repairing, and replacing historic materials, as well as designing new additions or
making alterations, and the Secretary of the Interior’s Standards for the Treatment of Historic
Properties with Guidelines for Preserving, Rehabilitating, Restoring, and Reconstructing
Historic Buildings (Guidelines) (Rehabilitation chapter is included as Appendix A). The
Guidelines provides detailed design and technical recommendations to assist in applying the
Standards to a specific property. The recommendations cover building materials, features and
systems, interior spacces, features, and finishes, building sites and setting, code-required
work, resilience and sustainability, and new additions/construction. Together, the Standards
and Guidelines provide a framework and guidance for decision-making about work or
changes to a historic property. North Wind has included some information from the
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Standards, Guidelines, and Briefs in our treatment recommendations below: however, it is
important to review these documents in their entirety prior to any design and implementation
of improvements. North Wind has also included language from the City’s “Historic
Preservation Design Guidelines for City-Owned Buildings” in the treatment
recommendations. The City’s design guidelines for the Plant are included in Appendix B.

STRUCTURAL (MGA AND SILMAN)

1. Masonry repairs to include repointing the mortar for the entire building, including the
additions,

Concrete repair for first floor slabs and conerete foundation walls.

3. Seismic/Structural repairs to include additional anchorage of floor and roof diaphragms
to masonry walls will be required: a plywood overlay to be installed over existing wood
sheathed floors/roofs; removal of the remaining unstable chimney base from the pipe
gallery. Further investigations of the northwest addition ceiling and second floor wood
framing is recommended.

Treatment Recommendations:

Mortar Repairs: Before undertaking any mortar repair, the cause of the deterioration should
be determined and addressed. Often it is a drainage issue from deteriorating roof components
(including gutters and downspouts), inadequate site drainage, vegetation allowed to grow in
contact with building materials, and rising damp, etc. If these issues are not addressed prior
to mortar repair, the City will be repairing mortar on the Plant more often than is necessary.
Additionally, water penetration can be extremely damaging to building structural and historic
interior features and materials and is often not seen until it is too late.

When replacing or repairing mortar, an appropriate mortar match must be found in order to
ensure that the repointing work is not only physically and visually appropriate to the Plant,
but also that the work does not immediately fail or cause damage to the brick. Preservation
Brief 2: “Repointing Mortar Joints in Historic Masonry Buildings,” published by the NPS in
1998, is a comprehensive puide to mortar repairs, including how to conduct a mortar
analysis. budgeting and scheduling. contractor selection, cleaning, and maintenance fo
preserve the mortar and masonry. Per the Brief, the following criteria for new mortar are key:

» The new mortar must match the historic mortar in color, texture, and tooling. Ifa
laboratory analysis is undertaken, it may be possible to match the binder components
and their proportions with the historic mortar, if those materials are available.

s The sand must match the sand in the historic mortar. The color and texture of the new
mortar will usually fall into place if the sand is matched successfully.

» The new mortar must have greater vapor permeability and be softer (measured in
compressive sirength) than the masonry units.

+ The new mortar must be as vapor permeable and as soft or softer (measured in
compressive strength) than the historic mortar. Sofiness or hardness is not necessarily
an indication of permeability; old, hard lime mortars can still retain high permeability.
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Concrete Repairs: Preservation Brief 15: “Preservation of Historic Concrete,” published by
the NPS in 2007, recommends that concrete repair projects should be divided into three
phases, including the development of trial repair procedures, trial repairs and evaluation, and
production repair work. The trial repair process involves investipation. laboratory analysis,
trial samples, mock-ups, and full-scale repairs to allow for the ongoing refinement of the
repair work as well as implementation of quality-control measures. The trial repair process
provides an opporiunily for the City, architect, engineer, and contractor to evaluate the
concrete mix design and the installation and finishing techniques, including sealants, for the
repairs from both technical and aesthetic standpoints.

The Brief further states that the final repair materials and procedures should match the
original concrele in appearance while meeting the established criteria for durability. The
City’s “Historic Preservation Design Guidelines for City-Owned Buildings” for the Plant
states that, “Any replacement flatwork should be plain uncolored concrete™

(Resolution 5371, 2009). North Wind recommends where the concrete is scored in a grid
pattern, patched and/or replaced areas should match this grid pattern. Where the concrete has
a flat, smooth finish, patched and/or replaced areas should match this finish.

Seismic Repairs: North Wind recommends that any seismic repairs retain as much as
possible the Plant’s historic materials in order to protect the character-defining features of the
building as stated in this document. Preservation Brief 41: “The Seismic Rehabilitation of
Historic Buildings,” published by the NPF in 2016, provides four important preservation
principles to keep in mind during the planning and undertaking of seismic retrofit projects:

« Historic features and materials, both structural and nonstructural, should be preserved
and retained, not as museum artifacts, but to continue to fulfill their historic function
to the greatest extent possible, and not be replaced wholesale in the process of seismic
strengthening.

« If historic features and materials are damaged beyond repair, or must be removed
during the retrofit, they should be replaced in kind or with compatible substitute
materials. If they must be removed during the retrofit, they should be removed
carefully and thoroughly documented to ensure they can be properly re-installed in
their original location.

= New seismic retrofit systems should work in concert with the inherent strengths of the
historic structural system, and, whether hidden or exposed. should respect the
character and integrity of the historic building, be visually unobtrusive and
compatible in design, and be selected and designed with due consideration to limiting
the damage to historic features and materials during installation.

= Seismic work should be reversible whenever feasible to allow its removal for future
installation of improved systems as well as repair of historie features and materials.

MECHANICAL, PLUMBING, & ELECTRICAL (TJK CONSULTING, INC.)

1. Heating, ventilation, and air-conditioning (HVAC) system installation.
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2. Existing waste system, below grade piping, water system, plumbing fixtures, and gas
service to be demolished and removed (retain interior piping as nonfinctional for historic
interpretalion purposes).

Install new electrical service and supplementary grounding electrode system.

4. Install new distribution equipment, potentially with access controls; new internal
breakers, fused, switches, contactors, and conductors; and new conduit and raceway.

5. Install additional lighting fixtures using LED light sources; egress lighting and exii
signage: and lighting controls,

6. Modify elevator to comply with current codes: replace shaft lighting, shaft receptacles
and sump pump provisions.

7. Install new telephone/data infrastructure and remove existing.

8. Install a fire alarm system.

Treatment Recommendations:

HVAC: North Wind recommends the City begin the planning process for MEP upgrades and
installation of a modern HVAC system as soon as possible. Adequate planning and
preparation time will ensure that the design and installation of new or upgraded equipment is
sensitive to the historic building fabric, appropriate for the demand, and can be supported by
the existing structure. Fortunately for the City, much of the planning process is completed
with this current effort. Preservation Brief 24: “Heating, Ventilating. and Cooling Historic
Buildings—Problems and Recommended Approaches,” published by the NPS in 1991,
focuses on installing and/or upgrading HHVAC systems: however, the planning steps included
in the document can be used for a broader MEP improvement plan as well, Brief 24 provides
the following key recommendations for HV AC/MEP improvements:

s Prioritize the preservation objectives.

» Understand the impact of new interior climate conditions on historic materials.

* [ntegrate preservation with mechanical and code requirements.

e Understand the visual and physical impact of various installations.

« [dentify maintenance and monitoring requirements for new or upgraded systems.

e Plan for the future removal or replacement of the system,
Plumbing: If demolition and removal of any of the water treatment infrastructure is
necessary, North Wind recommends a thorough documentation of any components to be
removed, including below-grade components. Any and all new infrastructure and/or
equipment that needs to be installed should be as visually unobtrusive as possible, reuse,

preserve. and maintain as much as possible the existing equipment, and preserve and protect
the historic character-defining features as stated in this document.

Electrical: Any and all new electrical equipment that needs to be installed should be as
visually unobtrusive as possible, reuse, preserve, and maintain as much as possible the
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existing equipment, and preserve and protect the historic character-defining features as stated
in this document.

Lighting: Any and all new lighting equipment that needs to be installed should reuse,
preserve, and maintain as much as possible the existing fixtures and equipment, and preserve
and protect the historic character-defining features as stated in this document. Exit signs with
finishes and materials sensitive lo the historic architecture of the building, as available,
should be considered.,

Elevator: Alterations to the elevator and equipment should be as minimal as possible so as to
preserve the original components and aesthetics of the equipment. If alterations necessary (o
maintain the operation of the elevator significantly impact the aesthetics of the elevator itsell,
or require substantial new, visually obtrusive equipment, the City should consider an
alternate use for the elevator such as providing a static space within a non-operational
elevator. Installing a new elevator in a secondary space within the building would meet code
and, depending upon location and other visual impacts, can meet the Secretary of the
Interior’s Standards for Rehabilitation, Installing an elevator on the exterior, even if the
design of the housing is compatible with the architecture of the Plant and in a minimally
visible location, is advisable only when it cannot be accommeodated in the interior without
resulting in the loss of significant historic spaces, features, or finishes.

Telephone/Daia Infrasiructure: Any and all new tele-data equipment that needs to be installed
should be as visually unobtrusive as possible, reuse, preserve, and maintain as much as
possible the existing equipment, and preserve and protect the historic character-defining
features as stated in this document.

Fire Safety: Any and all new fire alarm equipment that needs to be installed should be as
visually unobtrusive as possible and preserve and protect the historic character-defining
features as stated in this document.

LIFE SAFETY (TERPCONSULTING)

1. Install sprinkler system (dependent upon occupancy types and associated calculated
occupant load) and fire pump (dependent upon water pressure).

2. Alternative fire extinguishing systems can be explored using the 2019 NFPA 914, Code
Jor the Protection of Historic Structures, if available to use by the City.

3. Design egress improvements to meet current code.

Treatment Recommendations:

Fire Suppression: Any and all new fir¢ suppression and/or alarm equipment that needs to be
installed should be as visually unobtrusive as possible and preserve and protect the historic
character-defining features as stated in this document while not impacting the equipment’s
abilities to protect the Plant’s occupants. North Wind recommends planning the [ire safety
equipment upgrades along with HVAC upgrades as some newer systems are integrated and
can combine interior climate control with fire suppression, lighting, air filtration, temperature
and humidity control, and security detection. Computers regulate the performance of these
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integrated systems based on the time of day, day of the week, occupaney. and outside
amhient temperature,

Egress Improvements: Multiple noncompliant egress conditions were identified by
TERPconsulting, many of which will require substantial redesign. demolition, and/or
removal of existing historic fabric that was originally designed for limited use by trained
personnel. As no design work for this issue is included as part of this project. North Wind
cannot comment on proposed design solutions; however, North Wind recommends that all
work to improve egress and circulation within the Plant be designed in a manner that
preserves adjacent character-defining features and spaces, even if this means that the element
becomes non-operational or restricted. The design team should evaluate existing openings on
secondary or less-visible elevations or, if necessary, create new openings on secondary or
less-visible elevations to accommodate second egress requirements. If code-required
stairways or elevators cannot be accommodated within the historic building, a new exterior
addition located on a secondary or minimally visible elevation is recommended. Any and all
new additions should be compatible with the historic architecture of the Plant.

HAZARDOUS MATERIALS (NINYO & MOORE)
1. Ashestos found in the office tile and mastic.
2. Lead-based paint found in three areas.

Treatment Recommendations:

North Wind concurs with Ninyo & Moore’s recommendations to not disturb areas where
asbestos and lead are detected unless absolutely necessary. 1f removal of lead paint is
required, the Guidelines recommend using a poultice method to neatly and safely remove the
paint so as not to damage historic material. Protection of adjacent materials is also
recommended. North Wind recommends working closely with the City’s code officials to
determine where flexibility or alternatives that reduce damage to the Plant’s historic
materials and features are allowed on all code-compliant issues.

Preservation Briel 37: “Appropriate Methods for Reducing Lead-Paint Hazards in Historic
Housing,” published in 2006, states, “From a preservation standpoint, selecting a hazard
control method that removes only the deteriorating paint, or that involves some degree of
repair, is always preferable to the total replacement of a historic feature. . .the gentlest method
possible should be used to remove the offending substance-lead-laden dust, visible paint
chips, lead in soil, or extensively deteriorated paint. Overly aggressive abatement may
damage or destroy much more historic material than is necessary to remove lead paint, such
as abrading historic surfaces.”

MISCELLANEOUS (LGA ARCHITECTURE)
1. Repair all windows and historic doors.

2. Replace non-historic doors,
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Treatment Recommendations:

Historic Window Repair: The Plant’s original windows are steel casement type. The
Standards require that “where historic windows are individually significant features, or where
they contribute to the character of significant facades, their distinguishing visual qualities
must not be destroyed. Further, the Guidelines recommend against changing the historic
appearance of windows through the use of inappropriate designs, materials, finishes, or
colors which radically change the sash, depth of reveal, and muntin configuration; the
reflectivity and color of the glazing; or the appearance of the frame™ (NPS 1984).

The City"s “Historic Preservation Design Guidelines for City-Owned Buildings” for the Plant
states that, “The steel windows should be glazed with clear glass set in putty (individual
panes). The building should be secured with internally mounted security screens™
(Resolution 5371, 2009). North Wind recommends evaluating alternative methods to
installing security screens on the interior of windows. Adding interior storm panels of
polycarbonate, acrylic, or synthetic clear glazing to existing window systems is among the
most discrete alternatives for addressing both security and energy conservation needs.

North Wind recommends an evaluation of the best practices for thermal insulation for
historic windows is completed prior to repairing the Plant’s historic windows. Preservation
Bricf 13: The Repair and Thermal Upgrading of Historic Steel Windows,” published in 1984,
states that “metal windows can be made more energy efficient in several ways, varying in
complexity and cost. [Simple] caulking around the masonry openings and adding
weatherstripping, lfor example, are important first steps in reducing air infiltration around the
windows [and] usually have a rapid payback period. Other treatments include applying fixed
layers of glazing over the historic windows, adding operable storm windows, or installing
thermal glass in place of the existing glass. In combination with caulking and
weatherstripping, these treatments can produce energy ratings rivaling those achieved by new
units.”

Non-historic Door Replacement: North Wind concurs with LGA reparding the replacement
of all non-historic doors and/or installing new doors with a design that is compatible with the
original doors. The City’s “Historic Preservation Design Guidelines for City-Owned
Buildings™ for the Plant states that, “The damaged exterior stecl doors should be replaced
with steel replications; the damaged steel doors should be repaired.” (Resolution 5371,
2009). North Wind recommends a thorough analysis of historic maintenance records and
photographs before determining which doors should be replaced. Historic images show metal
frame doors with large divided-lite window openings at the top of the doors. This matches
the current west-facing main entrance into the Plant, as well as the south-facing doors at the
loading dock. Therefore, these doors may just need to be repaired. The former exterior east-
facing door has been removed and will need to be replaced. The current metal frame around
the west-facing door is not original and should be removed.
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SUMMARY

North Wind, on behalf of LGA, conducted a site visit cn November 9, 2021, to photo-
document and evaluate the existing condition of the Plant, followed by the preparation of this
HPTP that defines significant architectural features; provides existing interior and exterior
materials conditions, and prioritized treatment and maintenance recommendations.

North Wind concurs with our previous recommendation that the Plant is individually eligible
for listing in the NRHP under Criterion A at the local level of significance, under the themes
of Engineering and Community Planning and Development, at the local level of significance.
The period of significance 1s identified as beginning in 1931, with the construction of the
Plant. and ending in 1982 with its closure.

And finally, North Wind recommends the Rehabilitation approach which will allow for
certain life safety, building system, and ADA compliance modifications in order to support
flexibility of uses.

RECOMMENDED RESOURCES

The following is a list of Preservation Briefs published by the NPS Technical Preservation
Services. as well as a links to the Guidelines that contains the Standards for Rehabilitation.
The documents lisied below provide information on how to recognize and resolve common
problems prior to work and recommend methods and approaches for rehabilitating historic
buildings that preserve their historic character. All of North Wind’s recommendations in this
report are based on the Standards and Guidelines. The briefs selected for this document are
related to the specific areas of concern for the Plant. The full list of briefs can be found at
https://www.nps.gov/tps/how-to-preserve/briefs.htm.

The Secretary of the Interior’s Standards for the Treatment of Historic Properties with
Guidelines for Preserving, Rehabilitating, Restoring & Reconstructing Historic Buildings:
https:/www.nps.gov/tps/standards.htm

NPS Preservation Brief 1: Assessing Cleaning and Water-Repellent Treatments for Historic
Masonry Buildings: https://'www.nps.gov/tps’how-to-preserve/briefs/ 1 -cleaning-water-
repellent.him

NPS Preservation Brief 2: Repointing Mortar Joints in Historic Masonry Buildings:
https://www.nps.gov/tps/how-to-preserve/briefs/2-repoint-mortar-joints.htm.

INPS Preservation Brief 3: Improving Energy Efficiency in Historic Buildings:
hitps://www.nps.govitps/how-to-preserve/briefs/3-improve-energv-efficiency.him

NPS Preservation Brief 4: Roofing for Historie Buildings: hitps://www .nps.gov/tps/how-to-
preserve/briefs/4-roofing htm
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NPS Brief 6: Dangers of Abrasive Cleaning to Historic Buildings:
hitps://www.nps.gov/tpsthow-to-preserve/briefs/6-dangers-abrasive-cleaning. htm

NPS Preservation Brief 13: The Repair and Thermal Upgrading of Historic Steel Windows:
hitps:/fwww.nps.gov/ips’how-to-preserve/briefs/ | 3-steel-windows.htm

NPS Preservation Brief 14: New Exterior Additions to Historic Buildings: Preservation
Caoncerns: https://www.nps.gov/tps'how-to-preserve/briefs/| 4-exterior-additions.htm

NPS Preservation Brief 15: Preservation of Historic Concrete: hitps:/www.nps.gov/tps/how-
to-preserve/briefs/1 S-concrete.htm

NPS Preservation Brief 21: Repairing Historic Flat Plaster Walls and Ceilings:
https:/'www.nps.gov/tpshow-to-preserve/briefs/2 | -flat-plaster. htm

NPS Preservation Brief 24: Heating, Ventilating, and Cooling Historic Buildings — Problems

and Recommended Approaches: https://www.nps.gov/tps/how-to-preserve/briefs/24-heat-

vent-cool.htm

NPS Preservation Briel 28: Painting Historic Interiors: https://www.nps.gov/tps/how-to-
preserve/briefs/28-painting-interiors.htm

NPS Preservation Brief 30: The Preservation and Repair of Historic Clay Tile Roofs:
https:/www.nps.gov/tpsthow-to-preserve/briefs/30-clay-tile-roofs.htm

NPS Preservation Brief 32: Making Historic Propertics Accessible:
https:/www.nps.gov/ipsthow-to-preserve/briefs/32-accessibility.htm

NPS Preservation Brief 37: Appropriate Methods for Reducing Lead-Paint Hazards in
Historic Housing: hitps://www.nps.gov/tps/how-to-preserve/briefs/37-lead-paint-hazards.htm

INPS Preservation Brief 38: Removing Graffiti from Historic Masonry:
https://www . nps.gov/tpsthow-to-preserve/briefs/3 8-remove-graffiti.htm

NPS Preservation Brief 39: Holding the Line: Controlling Unwanted Moisture in Historic
Buildings: hitps://www.nps.gov/tps/how-to-preserve/briefs/39-control-unwanted-
moisture.htm

NPS Preservation Brief 41: The Seismic Rehabilitation of Historic Buildings:
hitps:/www.nps.gov/ips’how-to-preserve/briefs/4 1 -seismic-rehabilitation.htm

NPS Preservation Brief 47: Maintaining the Exterior of Small and Medium Size Historic
Buildings: hitps://www.nps.gov/tps’how-to-preserve/briefs/47-maintaining-exteriors.htm
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NPS Preservation Tech Notes, Masonry No. 4: Non-destructive Evaluation Techniques for
Masonry Construction: https://www.nps.gov/tps/how-to-preserve/tech-notes/Tech-Notes-

Masonry04.pd[
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RESO. 5371, EXHIBIT A4: HISTORIC PRESERVATION DESIGN GUIDELINES FOR
CITY-OWNED BUILDINGS WITHIN THE BOULDER CITY HISTORIC DISTRICT

CURRENT BUILDING NAME/USE: Old Water Filtration Plant building
FORMER BUILDING NAME/USE: Water Filtration & Purification Plant

BUILDING ADDRESS: 300 Railroad Avenue
HISTORIC STATUS / YEAR BUILT: Yes, 1932
COMMENTS / EXTERIOR DESIGN FEATURES:

From National Register of Historic Places Inventory — Nomination Form: The Water
Purification and Filtration Plan (#333) is an exceptional example of industrial
architecture, and is composed of a two-story brick rectangular mass with offset tower,
and single-story brick masonry wings extending from each elevation. Its Period Revival
style includes elements from ltalian Renaissance Revival architecture such as low-
pitched red tile roofs, asymmetrical massing, and brick detailing including quoins and
dentils. (Volume |, Item 7, p. 3)

Recommendations for enhancement and future remodeling:

1. The roof covering should be inspected and repaired (to match existing).

2 Brick should be inspected by a qualified firm and stabilized per their report.

3. The building should be repainted where required.

4, The steel windows should be glazed with clear glass set in putty (individual
panes). The building should be secured with internally mounted security
screens.

5. The damaged exterior steel doors should be replaced with steel replications.
The damaged steel doors should be repaired.

6. Any replacement flatwork should be plain uncolored concrete.

Building: Old Water Filtration Plant building
Historic Photo for. Water Filtration & Purification Plant, 1832, fagade facing Colorado
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APPENDIX B. STANDARDS FOR REHABILITATION & GUIDELINES FOR
REHABILITATING HISTORIC BUILDINGS: REHABILITATION
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REHABILITATHON

STANDARDS FOR REHABILITATION & GUIDELINES
FOR REHABILITATING HISTORIC BUILDINGS

Rehabilitation

Rehabilitation & defined as the actar process of naking passibis 2
competible use [or o property through repair, aifera o, and addions
while preserving those portions or foatures which comey 85 historical,
culturai, or arciiectural values.
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REHABILITATION

GUIDELINES FOR REHABILITATING HISTORIC BUILDINGS

INTRODUCTION

In Relsabilivation, historic building marterials and characrer-defining
fearures are procected and maintained as they are in the treatment
Preservation, However, grester wdosde i glven in the Standards
for Rehabilitation and Guidelines for Rehabilitating Historic
Buoildings to replace extensively deteriorated, damaged, or miss-

ing features using either the same marerial or compatible subati-
rute materials. OF the fowr trearments; only Rehabilitation allows
alerations and the consrruction of 3 new addirion, if necessary for
comtinuing or new use for the histiede bullding

Identify, Retain, and Preserve Historic
Materizls and Features

The guidance for the resumemt Rehabilitation begine with recom-
mendations to identify the form and deradling of those anchirectural
materials and fearures thar are important in defining the building’s
historic character and which must be retained to preserve thae char-
aceer. Therefore, puidimes on ddentifying, retaining, and preserving
character-defining featores is alwavs given firse

Protect and Maintain Historic Materials and
Features

Afrer identifying those materizls and feanunes that are Importang
and must be retaingd in the process of Rehabilitation work, then
protecting and maintaining them are addressed. Protection generally
involves the lezst degree of intervention and = preparatory 10 other
worl. Protection inchudes the maintenance of historic macerials and
features as well 23 ensuring that the property is provected before and

during rehabilitation werk. A historic bulding undergang rehabilita-
thom will often require more extensive work, Thus, an overall evalua-
ton of ity physical condition should ulways begin at this level,

Repair Historic Materials and Features

Next, when the physical condition of character-defining mazerials
and features warrants additional work, repafring is recornmended.
Rebablliatlon guldance for the repulr of hisworic matertsls, such e
mascnry, egain begins with the least degree of intervention possible,
(n rehubilitation, repairing also Includes the Limived replacement in
kind or with @ compatible substitute material of extensively dete-
rinrated or missing compenents of fearures when there are surviy-
iy prototypes features that can be substantiated by documentary
and physical evidence. Although using the same kind of matesial is
always the preferred option, & substitute material may be an accept-
able alternacive 1 the form, desipn, and scale, as well as the substi-
e material isell, Gan effectively replicats the appearance of the
remaining features.

Replace Deteriorated Historic Materials and
Features

Fellewing repair in the hierarchy, Rehabilitation guidance is pro-
vided fior replacing an entire character-defining feature with new
muterial because the level of deterioration or damage of materizls
precludes repair. IF the missing festure is character defining or if it
ia eritiesl to the survival of the bullding feg. 2 root), it should be
replaced to mateh the hiscoric featore based on physical or his-

INTRODULCTION
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INTRODUCTION

rewvie documenation of its form and detailing. As with repair, the
preferred option is ahways replacement of the ehtiee feanare in lind
(2., with the sume material, such as weod for wood), However,
when this s nor feasthle, a eompatible substingte material that can
reproduce the overall appearanee of che historic macerlal may be
comgidered,

It should be noted that, while the National Park Service guidelines
eecomimend the replacement of an entire charscter defining feature
that i extensively deteriorated, the puidelines never recommend
removil and replacement with new muterial of a feature that could
reasonablty be repaired and, thus, preserved.

Design for the Replacement of Missing
Historic Features

When an entlre Interlor or exterior feature s migging, such asa
porch, it no fonger plays a mle in physically defining the histonc
character of the bullding unless it can be accurarely recovered in
form and decailing through the process of earefully documenting
the higtoric appesrance. If the feature i3 nov eritical to the survival
of the building, allowing the building to remain withour the feature
i4 one option, But if the missing fenture is important te the histare
charscter of the bullding, its replacement is always recommended
in the Rehabilitarion guidelines as the first, or preferred, coorse
ofaction. If adequate documencary and phiysical evidence exists,
the feamre may be eccurately reproduced. A second option ina
rehzhilitation treatment for replacing 2 missing feature, partetarly
when the suallable information about the feature is inadequate to
[permic an sccurate reconstroction, is o desipn 3 new fesrure thar
i% compatihle with the overall historic character of the building
The new design should always take ingo seeount the gige, scale, and
material of the building irself and should be clearhy differennated
Fromm the authentic historic features. For properties dhat have
changed owver Hme, and where thase changes have acquired

signifisines, réestabliching missing Wstoric features pencrally
should not be undertalen 1f the missing features did not coexist
with the features currently on the building, Tiotapasing historic
features rhat did mot exist concurrently will resalt (0 a false sense of
the bullding's history.

Alterations

Somic exterior and interior alterztions 1o & historic building are
generally needed a3 part of o Rehabilitarion project to ensure (s
continied wse, but it is most important that such aleerarions da
not radically change, obscure, or destroy character-defining spaces,
materials, feutures, or finlshes. Alterations may [nclude changes

to the site or fetting, such as the selective removal of buildings o
ather features of the building site or s¢tting that are intrusive, not
therscter defining, or outside the building's period of significance.

Code-Required Work:

Accessibility and Life Safety

Sensitive solurions 10 meeting code requlrements In a
Rehahilitation project ave an impartans part of protecting the
higreric characrer of the bullding. Work that must be dond to mect
necessibility and life-safety requirements muse also be assessed for
its potential impact on the historic building, its site, and setting.

Resilience to Matural Hazards

Regilience to natural hazards should be addressed as pare of 2
Rehahbiltation project. A historic building may have existing
characreristice or fearures thar help 1o nddrese or minimize the
tmpacts of natural harards. These should always be used 1o begt
advantage when considering new sdaptive treatments 5o as to have
the least impact on the histonc character of the bulbding, 1ts site,
and setting.
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Sustainability

Sustainability should be addressed as part of & Rehabilitation proj-
ect. Good presereation practice 18 often synomymous with suetain-
ability. Extsting energy-efficient features should be retained and
repaired. Omly sustainzbilicy treaments should be considered thar
will have the least impact on the historc character of the b‘ui.'ldmg_

The topic of sustainability is addressed in detail in The Secrefary
of the Interior’s Standards for Rehahilitation & Mustrated Guidelines
on Sustainability for Rehabilitaling Historic Bealdings,

New Exterior Additions and Related New
Construction

Rehahilitation i4 the onhy treatment that allows expanding a historic
building by enlarging it with an addition. However, the Rehabilica-
tion guidclines emphasize that new additions should be considered
oaly after it s determingd that meeting specific new nesds cannot
be achieved by altenng non-character-defining interior spaces. IFthe
use canmot be accommodated in this way, then an attached exterior
addition may be considered. New additions should be designed and
constructed so thac the characrer-defining fearures of the historlc
building, its site, and setting are not negatively tmpached. Generally,
o new addition should be subordinato to the historic building A new
addition should be compatible, but differentiated enough so that

it iz not comfused as hismric nronginal to the building. The same
puidance applies bo new construction so that it does not negatively
impact the historic character of the building o s site.

Rehabilitation as a Treatment, When repuir and veplocement of
deteriorated features mre mecessrry; wihent altenations o additions fo He
prroperty are plovmed T a vew o conbinaed ee; amd whem (12 depdciion
ata particular tinte &5 not gppropriate; Retabilitation tmay be considersd
¢ a freatment, Prior to sndertaking work, a dosmeritation plan for
Rehabditatton sfhowld be developed.

INTRODUCTION

79



REHABILITATION

111 B albaline baded
podoct 5 anprophiate
loruss b cl=an rskoric
marmle Decause |t will
nat pamage Fre martie,
which 3 goed ssnsil e,

MASONRY

MASONRY: STONE, BRICK, TERRA COTTA, CONCRETE, ADOBE, STUCCO, AND MORTAR

RECOMMEMDED

MNOT RECOMMENDED

Ideniifying, refaining and presenving masonry lediues thal are
Impartant in defining the overall historic character of the build-
Ing {such as walle, brackets, railings, cormices, window and door
surrounds; steps, and columns) and decorative ormament and
other details, such as tooling and bonding patterns, coatings, and
color.

Remuving or substantially changing masonry features which are
Important in defining the overall Ristoric character of the budding
o that, as a result, the character is diminishad.

Replacing o rebuilding a major perlion of exterior masonry walls
that could be repaired, thareby destraying the histaric integrity of
the bullding,

Applying paint ar olher coalings {such as stucca) to masonry that
has besn histancally unpainted or uncogted to créate a new apoear-
ance.

Remaving pain fsom histarically-painted masarry.

Protecting and maintaining masonry by ensuring that histaric
drainage features and systems that dmert rainwaler from masonry
surfaces {such as rool overnangs, putters, and downspouts) 2e
Intact-and functioning properiy.

Fanl g to icdentify and freat the causes of masanry deleroralion,
such as leaking roofs and gutters or rising damp.

Cleaning masonny anly when necessary to halt deterigration or
remave heawy soiling,

Cleaning masonry surfaces when they are not heavily soiled to
create @ “like-new" appearance, thereby needlessly introducing
chemicals or moislure into historic malerials,

Carrying out masonry cleaning tests when |t hes been determined
that cleaning is approprizie. Tesl arees should be examimed

1o ensure that no damage haz resulted and, |ceally, monifored
over a sufficient period of time to allow long-range effecls to be
predicted.

Cleaning masenry surfzces without testing or withaut sufficient time
for the testing resulls o be evalualed.
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MASONRY: STONE, BRICK, TERRA COTTA, CONCRETE, ADOBE, STUCCO, AND MORTAR

RECOMMENDED

NOT RECOMMENDED

tiristle or ot her soft-bristle brushes.

Clearing soiled masonny surfaces with the gentlest method pos-
sible, such as using low-pressure water and defergent and natural

Cleaning o remaving paint from masonry surfaces using mast
abrasive methods (including sandblzsting, other media blasting, or
high-pressure water) which can damage the surface af the masonry
and morlar joints.

Lising & cleaning or paint-removal method that invelvas water or
liguld ehemical salutinns when there is any possihility of freezing
lemperalures.

Cleaning with chemical products that will damage some types of
masonry {such as using acid on limestone o marble), or failing to
neutralize or rinse alf chamical cleaners from masonry surfaces.
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REHABILITATION

MASONRY: STONE, BRICK, TERRA COTTA, CONCRETE, ADOBE, STUCCO, AND MORTAR

RECOMMENDED

NOT RECOMMENDED

Using biodepradable o envirenmiantally-safe cleaning or psinl-
remowal products,

Using paint-removal methods that employ a poultice (o which
paint agherss, whan possbie, ta neatly and safely emove ald
lead paint.

Using coatings that encapsulaie lead paint, when possibbe, where
the paint is not required bo be removed o meet environmentzl
ragulations.

Allowing only trained consarvators (o use abrasive o laser-clean-
ing methods, when necessary, to clean hard-to-reach, highly-
carved, or delailed decorative stame fealurss.

Remouing damaged or debsriorated paint anly bn the nedd saund
fayer using the pentlest method possible (e.g., hand scraping)
priot fo repainting.

Ramowving paint thal is firmly adhered to mazanry surtaces, unbess
the building was unpainted hislorically and the paint can be
remaved without damaging the surface.

Applying compatible paint coating systems to historcally-painted
masanry faliowing proper surface praparalion.

Faiilng 1o follow manufacturers’ pr'ndutl‘ and applltalunn instrue-
tions when repainting masonry featunas,

Rapainting hislorlzzlly-painted masonry fealuras with colors
that are appeapriale to the historic character of the building and
diskricl.

Using painl colors on historically-painted masonry leaiures that are

not appropeiate to the historic character of the building and district.

Protecting adjacent materials when cleaning or remaving paint
fram masanry features,

Failing to protect adjzcent maten als when clezning or remaving
paint fram masonry features.

Evaluating the oweral| eondition of the masanry to determine
whether more than protection and maintenance, such as repairs
to masonry features, will be neceszan.

Faling to undertake sdequate messures to ensure the protection of
masonry features.

Repairing masanry by patching, splicing, consolidating, ar other-
wise reimborzing bhe masonry using recogmeed preservation meth-
ods. Repair may include the limited replacement in kind or with
a compatible substitute matenal of those extensiwely delernorated
ar mizsing parts of masonry features when there ane surviving
prototypes, such &8 bera-colta brackets or stone Dalustars.

Remowing masonry that could be stabl|zed, repairad, and con-
served, or using untested consalidants and unskilled personnegl,
potentially causing lurthar damage o hislore materials,

Replacing an entire masanry featurs, such as a comice or bal-
ustrade, whan repar of lhe masonry and limited replacement of
peterioratad or missing COmponents are feasible.

MASONRY
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MASONRY: STONE, BRICK, TERRA COTTA, CONCRETE, ADOBE, STUCCO, AND MORTAR

RECOMMENDED

NOT RECOMMENDED

Repairing masanty walls and other masorry Teslures by repoint-
ing the maortar joints where there is evidence of deterioration,
such as disimtegraling mortar, cracks in mortar joints, lomse
bricks, or damaged plaster on the intarior.

Aemoving non-delerioraled mortar fram sound joints and then
repointing the entire build ing to achieve a more unifonm appsar-
HCE.

Remowing detericrated lime martar carefully by hand raking the
juinls fo awmd damaging the masonry,

Using power tools only on horizonkal joints on brick masanry in
conjunction with hand chisaling to remowe hard mortar thet is
dateriorated or that is a non-historic material which is causing
damage to the masonry units. Mechanical tools should be used
only by skilled masons in limited circumskances and generally not
on sNert, vertical joints in oriek masanry.

Allowing unskiflad workers to use masonry saws or mechanica! fools
to remove detariorated martar from joints prior to repointing:

Duplieating hisloric martar joints in etrength, composition, color,
and texture whnen repainting is necessary. In sorme cases, 8 ime-
based mortar may also be considered when repointing Porliand
cement mortar because it is more flekible.

Repoirting masonry units with mortar of high Portlznd cemant
content tunless it 15 the content of the historic mortar).

Lising “stirfaca grouting” o a “serub” coating technique, such as
a "sack rub” or "morlar washing,” 1o repoint exterlor masonry wnits
instead of traditional repeinting methods.

Repointing masonry units (other than concrete) with a synthetic
caulking compound instead of morlar.

Duplicating hiskarie morier [oints in width and jaint prafile when
fEpointing is necessary,

Changing the width or joint orofile when repointing.

Repainng stucco by removing the damaged material and patching
with new stucco that duplicates the old in strength, composition,
color, and texture,

Remaoving sound stucco or repairing with new stucco that is ditfer-
ant in cempostion from the kistarle stueco.

Palching stucce or concrels without removing the soures of deterio-
ratien,

Replacing delenorated stucco with synthetic stucca, an exlerior
finish and insulation system (EFIS), or ather nan-rraditioral misteri-
als.
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MASONRY: STONE, ERICK, TERRA COTTA, CONCRETE, ADO

RECOMMENDED HOT RECOMMENDED

Using mud plaster or a compatibls lime-plaster sdohe render, Applying cemenl stueto, unless it already ewicts, to adobe,
when approprizle, to repair adobe.

Sgaling joinks in concrete with aporopriste flexible sealants 2nd
backer mds, when necessary.

Cutting damaged concrete back to remave the source of deterio- | Patching damaged concrete withoul remauing the soures of detario-
ration, such as corosion on metal reinforcement bars, The new ration,

patch must be applisd sarefully so-that it will band satisfactarily
with and mateh the historic concrate.
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to-spall The rebars mns: Se cliandd of rist belare He conc'ste can begatched
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im hind o with a compesite sutstitulbe materal with the same apoedmnce as the
cancrete
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MASOMNRY
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MASONRY: STONE, BRICK, TERRA COTTA,

CONCRETE, ADOBE, STUCCO, AND MORTAR

RECOMMENDED

NOT RECOMMENDED

Using a non-comosive, stainless-steel anchoring system when
replacing damaped stone, concrate, or tema-cotta units that have
Failed,

Appiying non-nistorlc surface reatments, sueh as water-rapeliant
coatings, to masonry only after repointing and enly if masonry
repairs have failed to-arest water pepetration problems,

Applying waterproof, water-repellant, or non-original historic coat-
ings (such 2s stucco) to masonry a5 & substitute for repointing and
ITRSNTY repEies,

Applying permestle, snti-grafiitl coatings to masenry when
appropriate.

Applying water-rapellant or anti-graffiti coatings that change the
historic appearance of the masonry or ikat may trap moisture if the
coating 15 not sufficiently permeatie.

Replacing in Kind an entire masanry feature that is too deterio-
rated (o repair [IT the owerall Torm and delailing are sti|| evident)
Using the physical evidence 2s 8 model to reproduce the feature
or when the replacement can be based on hisloric documenta-
ton. Examples can include karge sertiaons of a wall, a comice,

| pier, or parapel. |f using the same kind of matesial is not feasible,
I_ thien & compatible substibute material may be considered.

Remaoving a masonry featurs that I3 unrepairable and nat replacing
It, or replacing i with & new fezture that does not maich.

Using substitute malerial lor the replacement thal does nol convey
the same apoearance of the surviving companents of the masonry
fieature,

| The jtllowing work is kishlighted 1o indieate that it i specific to Rehabilication profects and should only be considersd after the preservetiin concerns have

been sddressed.

Designing the' Replacement for Missing Historic Features

Desgning and Installing 2 replacement masonry feaiure, such as
& stepor door pediment, when the histaric feature is completely
missing. It may be an accurzie restoration bassd on documentary
and pinysiesl avidence, but only when the historic featura 1o be
replaced coexisted with the features currently on the building. Or,
it may be a new design that s compatible with the size, scale,
materlal, and color of the histeric bullding.

Crealting ar inacourate appearance because the replecament for
the missing masonry feature is hased upon insufficient physicsl or
historic documentation, is not 2 compat ible design, or because the
fearure to be repdaced did not cosxist with the features curentiy on
the building.

|otroducing a new mascnry featine that s incomgoalible in size,
scale, material, or color

MASONRY
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WOODD: CLAPBOARD, WEATHERBOARD, SHINGLES, AND

OTHER FUNCTIONAL AND DECORATIVE ELEMENTS

RECOMMENDED

NOT RECOMMEMDED

Identitying, retaining and preserding wood features that arm
important in defining the overall historic character of the buiiding
(such as Saling, cornices, brackets, window and door surounds,
and steps) and their paints, finishes, and colors,

Remaving or substantally chang ng wood features which are impar-
tant in dafining the overall historic character of the building so that,
as @ result, the character is diminished.

Removing a major partion of the historie wood fram a facade
inslead of repairing or replacing only 1he deteriorated wood, then
reconstructing the fagads with new material to achise a upifarm or
“improved” appearance.

Changing the type of finish, coating, or historic color of wood fea-
tures, thereby diminishing the Risteric character of the extenor.

Failing to renew failing paint or other coatings that are histaric
finishes.

Stripping historically-painted surfaces to bare wood and apolying a
clear firsh rathes than repainting.

Stripping paint or other coatings to reveal bars woad, thereby
exposing hisiarically-coated surfaces 1o the effects of acoelerated
weathenng.

Rermaving wood siding {clapboards) or other covering (such as
stucco) from Iog structures that were covered historically, which
changes their historic character and exposes the logs fo accelerated
deterioration

Protecting and maintaining wood leatures by ensuring that his-
toric drainage featuras that divert rainwater from wood surfaces
{such 25 ool overhangs, gutters, and downsgouts) ae inlact and
tunctioning propery,

Failing to identify and treat the causes of wood dstenoration, such
a5 fauity flashing, |eaking gutters, cracks and holes in siding, dete-
riorated caulking in joints and seams, plant malerial growing too
clase to wood surfaces, of insect or fungal infestation.




REHAB(ILITATION

WOOD: C

OTHER

RECOMMENDED

LAPBOARD, WEATHERBOARD, SHINGLES, AND
! FUNCTIONAL AND DECORATIVE ELEMENTS

MOT RECOMMEMNDED

Apalying chemical presgryatives or paint to wood Testures that
are suhject to westhering, such &5 exposed heam encs, oulrig-
gerg, or rafter talls,

Using chemical présenvatives (Such as cransols] which, unkess they
were usad historically, can change the appearance of wood featurs.

Implemanting an infegrated pest managemant plan to dentify
appropriate prevenlive messyures Lo guard against insect damage,
such as instailing termite guards, fumigating, and treating with
chamicals.

Retaining coatings {such as paint} that protert the weood from
moisture and ultraviolet light, Paint removal should be consld-
ered only whan there s pant surlace detenoration and as part
of an pverall maintenanca procram which invalves repainting or

applying other approprizte coatings.

Stripning paint or other coatings fram wood leatures wiihout racoat-
irg.

(87 Selion capoodrds
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Woon

WOOD: CLAPBOARD, WEATHERBOARD, SHINGLES, AND

OTHER FUNCTIONAL AND DECORATIVE ELEMENTS

RECOMMENDED

NOT RECOMMEMDED

femoving damaged or delencraled paint to the next sound |aver
uzing the gantlest methed possible (e.g., hand seraping and hand
sanding) prior to repainting.

Using potenlially-damaging paint-removal methods on wood sisr-
faces, such as open-Hlame tarches, orbital sanders, abrasive meth-
ods {including sandblasling, other madia blasiing, or high-pressumne
waier), or caushic paini-removers

Removing paint that is firm ly 3dhered to woed surfaces.

Using chemiczal strippers primarily to supplement other methods
such 28 fiand seraping, nand sanding, and thermal devicas.

Failing to neutratize the wood thorsughly after using chemiczl peint
rermovers 50 that naw palnt may not adhers.

Removing paint from detachable wond features by sosking them in
a caustic solution, which may roughen the surface, split the wood,
ar resight in steming from residual acids leaching out of the wood

Using biodegradable or environmentally-safe clearing or paint-
removal procucts.

Using pairt-removal methods that employ 3 poultice Lo which
paint adneras, when passitile, to neatly and sataly remeove ald
laad pant.

Using thermal devices (such as infrared heaters) carefully to
rermove paint when it is so detericrated that total remaval i nec-
essary prior to repainting.

Using a thermal device to remove paint from wood features without
first checking for 2nd remaving any tlammabla debris behind them.

Using thermal devices without limiting the amaunt of time the wood
teatura |s exposed fo haat

Using coatings thal encapsulaie kad paint, when passible, where
the paint is not required to be removed to meet environmental
regulations,

Applying compatible painl coating systems lo histoncally-palnted
wood following proper surface preparation.

Failing lo fallow manufaciurers’ product anc application nstruc-
tion=s when repainting wood features.

Repsinting historically-painted wood features with colors that are
appropriate to the building and district.

Using paint colers on Nigtorically-painted wood features that are not
appropriate to the bulding or dislrict.




REHABILITATION

WOOD; CLAPBOARD, WEATHERBOARD, SHINGLES, AND

OTHER FUNCTIONAL AND DECORATIVE ELEMENTS

RECOMMENDED

HOT RECOMMENDED

Pratecting adjzeent materials when working on-other wocd
feaiures,

Failing to profect adjgcent materizls when working on wood fea-
tures.

Evaluating the owversll condition of the wood to'determina whether
mere than protzction ang maintenance, such as repars to wood
features, will be necessary.

Faiting to undertake adequate measures to ansure the protection of
weood features,
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woon

WOOD:; CLAPBOARD, WEATHERBOARD, SHINGLES, AND

OTHER FUNCTIONAL AND DECORAT IVE ELEMENTS

RECOMMENDED

MOT RECOMMENDED

Repairing wood by patching, splicing, eorsolidating, or atherwize
rednforcing e wood using recognized consevabtion methods,
Repair may include the [Imited replacement in Kind or with a
compatiole subsiiluie malerial of those extensively deleriorated
or missing companents of wood featlnes when thers are suriving
prototypes, such as brackels, molding, or sections of siding.

Replacing in kind an entire wood feafure {hal & too delerio-
rated to repair (if the overall fForm and detailing are =till evident)
using physical evidence 25 2 mocel W reproduce the feature or
when the replacement can be basad on historie documentation.
Examples of such wood feaiures include a comice, entablatura,
o a balustrade. If using waod is not feasibie, then a compatibie
substitute material may be considered.

Removing wosd that could be statelized, repaired, and conserved,
or using untested consolidants and unskilled personnel, potentially
causing further damage to historic materials

Replacing an entire wood fealure, such &% a cornice or balustrade,
when repair of the wood and limiled replacement of deteriorated or
mmmg_cwpnmnta is feambie.

Removing 2 wood feature that is unrepairable and not replacing .
or replacing i with a naw featurs that doss not match

Using subsfitute material for the replacament thal dees not conwey
the same appearance of the surviving cormponents of the wood
feature,

Replacing a detengrated wood feature or wood siding on a pri-
marny or ather fighlv-wisible elevation with & new matching wood
feature.

Replacing a deterorated wood feature or wood siding on a primary
or oiher fighly-visible elevation with 8 composite substitute mate-

nal.

The follawing wark {: highlighited o indieate thar it (¢ specific to Rehabilitation projects nd should anty be considered after the praservation conperis I

eer addressed.

Designing the Replacement for Missing Histaric Features

Designing and installing a replacement masoniy featurs, such as
& step of door peciment, when the historic feature s complately
missing. It may be an accurate resicration bazed on documentary
and physical evidence, but anly when the historic featurs fo be
repiaced coexisted with the features currently on the bullding. Or.
it may ba a new design that is compatible with the size. spals,
material, and color of the historic building.

Creating an inaccurate appearance becguese the reptacemsnt Tor
the missing masonry feature is bassd upan insutficenl physical or
historc decumentation, |s nol & compatible decign, or bacauss the
teatire o be réplaced did not cosxis| with the featuras cumently on
the building.

Introducing a new wood featurae that is incompatibia in size, scale,
miaterial, or color,




REHARBILITATION

METALS: WROUGHT AND CAST IRON, STEEL, PRESSED METAL, TERNEFLATE,

COPPER, ALUMINUM, AND ZINC

RECOMMENDED

MOT RECOMMEMDED

Identifying, retafning, and presenving matal festures thal are
mmportant in defining the overall historic characler of the buiiding
(such as enlumns, capitals, pilasters, spandrel panels, or stair-
ways) and their paints, finishes, and colors. The type of metal
shauld Be identifiad priar tn wark beeausa sach fmetal has 115 awr
proparties and may require a differant treatment.

Remaoving or substantially changing metal features which are impor-
tart in defiming the owerall historic character ot the building so that,
25 @ result, the chamcter is diminished.

Removing s major portion of the historic metal from & facade
Instead of repaining o replacing only the deterioraiad metal, then
recanstructing the facade with new material to achieve a uniform or
“improved” appearancs,

Protecting and maintaining melals from corresion by providing
propoer drainage o that water does not stand on fat, horizontal
surfapes or accumaulate in curved decorative feaiures.

Failing to idertify and trest the cauvses of corrasion, mith a5 mols-
fure from leaking roofs or guiters,

Placing incempatible metals together withoul prowiding an appropri-
gtz separation material. Such inenmpat Bility can result in galvanic
corresion of the less noble metal (e.g., copper will corrode cast iren,
sisei, tin, and aluminum}.

Clesning meca’s when necessary © remove corosion priar to
repainting or applying sppropnete protective coatings.

Leaving melals that must be protected Trom comosion uncoated
after cleaning.

[51] Tom skamnie wles)
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METALS

METALS: WROUGHT AND CAST |RON, STEEL, PRESSED METAL, TERNEPLATE,

COPPER, ALUMINUM, AND ZINC

RECOMMENDED

NOT RECOMMENDED

|denbifying the paricular type of metal peior to any clean ing
procedure and then Testing to ensura that the gentlest cleaning
method possible s selected; oo, altermatively, determ ring that
tleaning is (nappeopriate for the particular metal.

Using cleaning methods which aiter or damage Lthe color, lexture,
or finish of the metal, or cleaning when it is insppropriate for the
particular melal.

Remaving the patinz from historic metals. The patina may be a
pratertive layer on some metaks (sueh &5 bronze or cooper) as well
as a distinctive finish.

Using nan-cerrosive ehamical mathods to ciean soft metals (such
#5 lead, tinplate, bermeplate, copper, and zinc) whose finishes can
e easily damaged by abrasive methods.

Cieaning soft metals (such 35 lead, tinplate, terneplate, copper, and
wnc) with abresive methods (including sandblasting, olher abrasive
media, or Nigh-prassure water] which wi |l damage the surface of the
melal.

Using ihe least ebrasive cleaning method for hard metals (sueh
as cast won, wrought iron, and steel) to remove paint buildup and
corosion. I hand scraping and wire brushing have proven nef-
Tective, low-pressure abrasive methods may be used as long &5
they do not abrade or damage the surace.

Lising high-prassure abvasive technigues (ineluding sandbiasting,
other media biasting, or high-pressure watarl without first trying
gentier cleaning methods peior to cleaning cast irom, wrought imn,
or steal.

Epplying appropriate paint or other coatings o hislorically-coated
metals after cleaning to protect tham from earrosion.

Applying winl or olher cozlings lo melals (such 25 copper, bronzs
or stainiess steel) if they were nol coated historically, unlezs a coal-
Ing Is necessary for maintenance,

Repainting historically-painted metal featuras with colors that are
appropriate to the building and district,

Using paint eoicrs on histarically-painted meial features that are
not appropriate to tha bullding or distriet.

Applying 2n aporopriate protective coating (such as lacguer or
wax) to a metal feature that was histarically unpainted, such as a
bronze door, which is subject to heavy use.




REHABILITATION

METALS: WROUGHT AND CAST IRON, STEEL, PR

E
COPPER, ALUMINUM, AND

SSED METAL, TERNEPLATE,
ZINC

RECOMMENDED

NOT RECOMMENDED

Protecting djacent materials when cleaning or remiowving paint
fram metal leatures.

Failing to protect adjscent materials when working on metal fes-
tures.

Evallating the nveraill condition af meatals 1o determine whether
‘ mora than protection and mainfenznce, such as repairs to matal
features, will be necessary

Failing th underiae adenuate messuras 1 ensure the protaction of
metal featlres.
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REHABILITATION

METALS: WROUGHT AND CAST |RON,

STEEL, PRESSED'METAL, TERNEPLATE,

COPPER, ALUMINUN, AND ZINC

RECOMMEMDED

NOT RECOMMENDED

Repairing metal by reinforcing the metal usimg recogn ived pras-
ervation methods. Repair may include the |imited replacement in
kind or with a compatible substitute material of those extensively
deterinraten or missing components of features when there are
surviving profotypes, such as column capitals or bases, store-
fronts, railings and steps, ar window hoods.

Removing metzls thet could be stebilized, repairsd, and conserved,
or using improger repsir techniques, or unskilled parsonnel, poban-
trally causing furlher damags 1o nstooe materals.

Repfacing In kind an gnlire melal fedlure that is oo delerioralad
to repair {if the averall farm and detailing are still evident] =ing
the physical avidence as a modet to reproduce the feature or
when the replacement can be based on historic documentation
Examiples of sueh a feature could includa cast-iron porch steps or
stesl-sash windows. |f Using the same kind of material 1a not fea-
sihle, then & compatible substitute mater sl may be considered

Replacing 2n entire metal feature, such asa column or balustrade,
when repair of the metal and limited replacemant of deteriorated or
missing components are [zasible.

Removing @ melal feature that 1s unrepairable and not replaging if,
or repiacing it with & new matal feature that doas not match.

Lising = substitute material for the repacemeant that dees not
convey the same appearance of the surviving components of the
matal feature or that 15 physically or chemically incompatibie.

Thee folloving work ts highiishted to indicate that i & specific to Rehabilitation profects and shoald only be considersd after fie preservarion concernis have

been addressed.

Designing th splacement for Missing Historic Features

Designing and installing a replacement maetal featura, such asa
metal cornice or cast-iron column, when the historic feature 5
completely missing. It may bean accurals restoralion based en
documentany and physical evidence, but eoly when tha hisieeic
feature o be repleced coexisted with the features currenlly on
the building. Or. 1t may be 2 new design that s compatible with
the size. seale, matenal, and color of the histaric building.

Creating an inaccurate appearance because the replacement for the
missing metal feature is based upan insufficient physical or historic
gocumaniation, is nol a compatible design, or because the festure
to be replaced did not coexist with the featires cumently o the
bulidirg.

Introducing @ new metal feature that ks Incomipatible in size, scale,
material, or color.

METALS
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ROQFS

ROOFS

RECOMMENDED

NOT RECOMMEMNDED

ldankifying, retaining, snd preserving roofs and thair functional
and decarative features that are important in defining the owerall
higtoric charscter of the building. The ferm of the rool (gable,
hipoed, gambrel, flat, or mensard) s significant, as e its deco-
rative and funclional fealures {such as cupolas, cresting, para-
pets, monitors, chimneys, weather vanes, dormaers, risge tiles,
and snpw guards), reofing material (such as sizle, wood, clay
file, metal, roll rocfing, or asphalt shingies), and size, calar, and
patisrming,

Ramoving or substantially changng roofs which are impertiant in
defining the averall historic charactar of the building so that, a5 &
result, the character is diminished.

Removing @ major portion of the historic roof or rocfing material
thiat s repairanie, then reblliding it with new materizl to achigve a
more uniform or “improved” appearance.

Cnanging the configuration or shape of & roof by adding highly vis-
ible new features (such as dormer winoows, vents, skylghts, or 2
penthousel,

Siripping e roof of sound histeric material, such as slste, clay tile,
waood, or metal.

Frotecting and maintaining a rool by cleaning gutters and
downspouts and replacing deteriarated flashing. Roof sheathing
should also be checked for indications of molsiure due (o leaks or
eondensation

Failing to clean and maintain gutters and downspouts propery so
thiat water and debris cellect and cause damage 1o roof features;
sheathing, and the undetlying reof structura,

Providing adeguate anchorage Tor roaling material o guard
against wind damage and moisture penetration.

Allowing flasning, caps, and exposed festeners to corede, which
accelerates deteroration of the roof,

Protecting a teaking roof with a tamporary waterproof membrane
with a synthetic underlayment, roll roofing, plywcod, or 3 terpau-
lin until it can be repairod.

Leawing a leaking roof unprotected so thal aceelerated deteriora-
tion of histonc building matenals {such as masonry, woed, plaster,
painl, and structursl members) oocurs

Repainting a raohing matenal that requires & protective coating
and waes painted historlcally (such as 3 temeplate mets! roof or
gutters) as part of regularly-scheduled maintenance.

Failing to repamt a reofing matenal that requires a protective
coating and was painted historically as part of regularly-acheduled
maintanance.

Aaphying compat Ble paint ceabting systems lo histoncally-painted
roofing materials follawing proper surface preparation.

Applying paint or other coatings to roofing meterial if they were nct
coated historlcally.

Protecting a roof covering when warking on other roof faatures.

Failing te protect roof coverings wiien working on olher rogl fealures:

Evaluating the overall condition of the roof and roof teatures to
determine whatfier more than profaction dnd mainlsnance, such

A5 repairs o mof features, will be necessary,

Failing to undertake adequate measires (o epsure the protect ion of
roof features.




REHABILITATION

RECOMMENDED NOT RECOMMENDED
Repafdinga rmal by ensuring that the existing hestone or campat- | Replacing an antire mof feature when repair of the histare raof-
ible mon-historic reol covering is sound and waterorool, Renair ing materials and limited replacement of detenoraled or missing

may include the limited replacament |n kind of with 2 compatible | components are feasible,
zubstitute material of missing matarials (such as wood shingles,
siates, ortiles) on a8 main roof, s well as those extensively
Qeleriorated or missing components of features when thers are
suriving peotolypes, such as ridge hiles, dormer maofing, or rool
monitors.

Using corrosion-rasistant roof fasteners (e.g., nails and clips) to
repair & roof to help extend its torgavity,

%] The geterin ated-asanst shinges
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ROOFE

RECOMMENDED

MOT RECOMMENDED

Replacimg in kind an entire roof covering ar feature that (% oo
deteriorated to repalr {if the overall form and detailing are still
evident) using the physical ewdence as a madel o reproduce

Iha feature or when the replscament can be based on historic
dotumentation. Examples of such a feature could include a large
saction of roofing, 3 dormer, or 3 chimney, 11 using the sama kind
of material s not leasible, then a compatible substitute matenal
may be considered.

Removing a feature of the roafl that is unrepairable and not replac
ing it or replacing it with @ new roof feature that does not match

Using a substitute material for the replacement that does not
convey the same appesarance of the roof covering or the sumiving
components of the reof feature or that |s physically or chemically
Imcompas e

Feplecing only missing or damaged roofing tiles or slates rather
thar replacing the antire roof covering.

Failing to reuse intact slate or tile in good condibion when anly the
rocfing substrate or fasteners need replacement.

Replzcing an incompatible roof cowering or any detercrated nons
histaric roof covering with historically-aceurate roofing material,
it kriown, or ancther material that s compatible with the historic
character of the building.

Desim]ng and Ina‘talling a new roof :mu-i:ng fora m':smlng raat ar
a new Teature, such as & dormer or a monitor, when the hisloric
feature Is completely missing. It may be 2n accurate restoration
based on docurmentary and physical evidence, but anly when

1he histaric festure to e feplaced coexiated with the feathirss
currantly an the building. Or, It mey be & new design Lhat is
eompatihle with the sire, scala material and eolor of the hstanic
building.

The filliwing work £ kfghltfghred tp iedicate thet it k specific fo Rehabilitation projects and should only be considered after fie preservotion concerns finve

Creating an indeeurate appenpance because te replacement for the
missing roof feature is based upon insufficient physical er historic
documentatiar, ks nal & compatitle design, or becauss 1he feature
lo be replaced did not coex /st with the features curmently on the
bullding

Intragucing a new roof feature that 15 ineompatible in size; scale,
material, or color.




REHABILITATION

RECOMMENDED

NOT RECOMMENDED

Alterations and Additions for 3 New Use
Installing mecnanical and senice 2quipment on the roal (sueh
a5 hesting and air-conditioning units, elevator howsing, or solar
pafigls) when required for a new use so that they are inconspicu-
o5 on the siteand from the public right-of-way and do not
damage o obscure character-defining historic features

Instaliing roof-tnp mechanical or service equipment so that It dam-
ages of cbscures characlerdelining roo! featurss or is conspicuous
an the site or fram the public right-ofway.

[resigning rooftop add tions, elavator or stair towers, dechs of ter-
races, dormers, or skylights when required by a new or conbinu-
ing use: 5o that they are inconspicuous and minimally visibla on
the site and from tha public right-of-way and do nat damags or
obscure character-dafining historic features.

Changing & characie-defining roof form, or damaging or destroying
character-defining ronfing matenal as a result of gn incompatible
rooftop addition or improperly-installed or highly-visible mechanical
amquipmant

Installing 2 green roof or other roaf landscaping, railings, ar
furnishings that are not visible on the site or from the public
fight-of-way and do nol damage the ool slruclurs.

Installing & green oot or other mof landscaping, railings, o furnish-
ings that are visible on the site and from the pubilic right-of-way.
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WINDOWE

RECOMMEMDED

NOT RECOMMENDED

Identifying, retaining, and preserving windows and their func-
tional and decorative Teatures that are important o the overall
character of the bullding. The window material and how the
window aperaies (g.g,, toeble hung, casement, swning, or
hepper} are significant, as are ils components (incleding sash,
muntins, oges lugs, glazing, pane configuration, sills, mullicas,
casings, or brick molds) and related features, such == shutters.

Ramoving or subslantially changing windows or wincow leatures
which are impartant in defiming the overall Risteele character of the
building so thal, as a resull, the character is diminished,

Changing the appzarance of windows that contribute to the historic
charactes of tha Buliding by realacing materials, finishes, of colors
which noticeably change the sash, depth of the reveal, and muntin
configurations; the reflsctivity and color of the glazing o the
appearance of the frame.

Obscuring historic wood window rim with metal or other material.
Replacing windews solzly becsuse of peeling paint, broken glass,

stuek sazh, or bagh air infiltration. These candtions, in themselves,
do not indicste that windows are bevond raparr,

Protecting and maintaining the wood or metal which comprises
the window pamb, sash, and trim through appropnale trealments,
siich a8 cleaning, paint removal, and reapplication of protective
coaling systems.

Failing to protect and maintain window materigls on a cyclical basis
50 that delenoraticn of the window resulis.

Pratecting windaws against vandalsm before work hegins by
covaring them and by insialling alzim systeme that are keyved inlo
loral protection apencies.

Leauing windows unprotecled and subject to vandalism before work
pegins, thereby also allowing 1he imterior to be damaged (f 11 can be
accessed (hrough unprofected windows.

Mzking windows weathertight by recaulking gaps in fied joinls
and repiacing or installing weatharstripping.

Protecling windows from chemical cloanars, paint, or abrasion
during wark an the esterior of the building.

Faillng to protect historic windows from chemical eleaners, paint, or
sbragion when wark is being gone on the exleror of the building.

Prolecting and retalning historlc gless when replacing putty of
repairing ather components of the window.

Failing te prmtest the historic glass when making window repairs.




REHABILITATION

RECOMMENDED

MOT RECOMMEMNDED

Sustaining the historic aparabllity of windows by |ubricating
friction points and replacing broken componants of the operat-
ing system (such as hinges, [aiches,; sash chains or cords) and
replacing deteriarated gaskets of inswating units.

Falling to mairtain windows and window companents o that win-
does ara inooerable, or sealing operable sash permanantly.

Falling to repalr and reuse window hardware such as sash iifts,
latches, and locks

Adding storm windows with 8 matching or a one-over-ane pane
configuration that will mot gbeeure the characteristics of the his-
toric windows. Storm windows improve energy efficiency and are
especally beneficial when installed over wood windows because
they also protect them from accelerated deterioration.

Adding interior storm windows as an alternative to extarior storm
windows when sppropriate
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REHABILITATION

RECOMMENDED

NOT RECOMMENDED

Installing sash locks, window guards, removable storm windows,
and other reversible freatments to meet safety, secunty, or ensrgy
conservation regurements.

Evaluating the overall condition of the windows to detesnine
whether micre than pratechinn and maintenance, such as repairs
to windows and window fealumes, will be necessary,

Failing to undertake adequate measures o ensure the pratection of
window features.

Reparring window frames and sash by patching, splicing, consoli-
gating, or otherwise reinforcing them uging recognized presenia-
tion methods, Repar may include the hmited replacement in
kind or with a compatible sunstitute matesial of (hose extensively
delerioraled, broken, or missing components of leatures when
there are surviving prototypes, such a5 sash, 5ils, hardware, or
chuttars,

Remowing window faatures that could be stabilized, repaired, or
conserved using untested eonsolidants, impropar repair technigues,
or unskilled personnel, polentially causing further damage to the
histaric materials.

Repiacing an entire window when repair of the window and limited
replacement of deteriorated or missing compoments are feasible.

Remouing glazing putly that has falled and applying new putty;
or, if glass is broken, carefully removing all putty, replacing the
glass, and reputtying.

Installing new glass to replace briken glass which has the same
visual characteristics as the historic glass,

Replacing in lkind an entire window that is ton deteriarated to
regair [if the gverzll form and delailing are still evident) using
thiz physical evidence as a model to reproduce the teaturs ar
when tha replacement can be based on historic documentation.
IF using the same kind of material & not feasible, then a compat-
Ible substilule malerial may be considerad.

Remowing a character-defining window that is unrepairable or is mot
ne=ded for {he new use and blocking up the opening, or replacing il
with a naw window that does not match.

Using substitute material for the replacement that does nat canuey
(e same appearance of the surviving components of the window or
that is physically incompatibia.

WINDOWE
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RECOMMEMNDED NOT RECOMMENDED
Maodifying & historic single-glazed sash to secommodate insulated | Modifying a historie single-glazed sash to accommodate Insukted
giass whan il will noi peopardize the soundness of the sash or glass when it will jeopardize the soundness of the sash or signifi-
signiticantly alter its apoearance, cantly alter its appearance.
Using low-2 glass with the leasl visible tint in new or replacemant | Using low-e glass with 2 dark tinl In new or replacement windows,
windows thereby negatively impacting the histore character of the building,
Using window grids rather than true divided lights on windows on | Using window grids rather than true divided lights on windows in
thie upoer floors of high-risa buildings if 1hey will not be notice- low-rig= buildings or on lower floors of high-rise buildings whare
able. they will be noticeabie, reaufting in a change to the histonc charac-

ter of the building

Ensuring that spacer bars in between double panes of glass are Using spacer bars in betwean double panes of glass that am no! tha
the same color as {he window sash, same color s the window sagh,

Replacing all of the components In & glazing system if they have | Replacing all of the components in 2 plazing system with new mats-
failed becsuse of faully design or materials [hat have detariorated | rial that will noticeably change the historic appasrance.

with maw material that will improve the window performance
without noticesbly changing the historie appearance.

: i Replacing incompatible, non-historc windows with new windows
| &} The windows or the that ara compatible with the historie charactar of the bullding; or

l@m,';l'u;m's'm‘l';“" reinstating windows in openings that have been filled in.

e rmnfaced with e The follewing wook i3 ahigired 10 fadicate fhat it 45 specific to Rehahiliration profeces and should enly be eonstderad after fhie preservation comeerns have

Shael mindows matening

The upoed leor hsion beem gldressed,

windows mat were r

ruiaired Designing the Replacement for Missing Histaric Features
Designing and installing a new window or |[s components, such | Crealing an inaccurale appedrance because Lhie replacement for the
a5 frames, sash, and glaring, when the historie featurs is com- missing window 5 based upen insufficient physical or Historie dasu-
pletely missing. It may be an accurate restoration based on mentation, is nol a compat|ble design, or because the featurs o be

decumentary and phiysical evidence, but anly when the histaric replaced did not eosust with the features currently on the building.
feature fo be replaced coaxisted with the Features cumrantly on
the building Or, it may be & new design that is.compatible with | Installing replacement windows made from other meterials that ane
the size, scabe, material, and color af the historic bullding. noft he same as the matersal of the eriginal windows iT they wauld
nave & noticeably different appearance from the remaining historc
windows.
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[#2] Not Recommended: im0 Tre ongimal wood wedoomws in | Pus e ie 5" centufy
buliding, which were highly fecoralive; could (kely have beer ragaired. and retoned,
i) Instead they were replaced with new windows that da not malch 1he detailing of
Hhe hinterie wincoka and, [herefare. fo not meet the Standards (aoavel
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[23] =i This teleriorated
Nk e vl winckes
wAs reparat ang

#2ka ved (B in this
rehabilitatan proect,
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RECOMMENDED

NOT RECOMMENDEDR

Alterations and Addifion:

Addirg new window openings on rear o olher secondary, less-
visible elevations, iF required by a new use. The new openings
and the windows in them should be compatible with the owerall
design of the bullding nut, inmast ceses, not duplicate the
histonic femestration.

Changing the number, [ocation, 3ize, or glazing patten of windaws
on primary or highly-visible alevations which will alter the historie
chiaracler of the buiiding.

Cutting mew openimgs on character-defining slevations or cutting
new openings that damege o desoy significant features.

Adding balconias at existing window opanings or naw window opan-
ings an primany or other highlvevigible slevations where balconies
never existed and, therefore, would be. incompatiBle with the his-
toric charscter of the buildmg.

Replacing windows that are too deteriorated to répair using the
same sash and pane. configuration, bul with new wind ows that
operata differently, if necessary, to accommadate a new use.
Any change must have minimal visug! impect. Examplkes could
iritlucte replacing hopper of awning windows with casament
windows, or adding a realigned and eniarged operable portion of
indlustnial steel windows to megl (ife-sately codes.

Raplacing 8 window that eontribures to tha historic characier of
the building with a new winoow that is differant in design (such as
glass dnasions or muntin profiles), dimensions, materlals (wood,
mmetal, or glass], finish or color, or loéation that will have 3 notice-
atly ditfersnt appearance from the historic windows, which may
negatively impact the character of the bullding.

Installing impact-resistant glazing, when necessary (or sacunly,
50 that il s compatible with the hstoric windows and doss not
damege them: or negatively impact their character.

Installing fmpact-resistant glazing, when necessary for security, thal
i5 incompatinie with the historic windows and that damages them
or negatively impacts helr characlar.

Using compatitde window lreaiments (such zc frosted glass,
appropriate shades ot blinds, or shutters) fo retain the histonc
chargcler of the building when it is necessary o conceal mechan-
iral equipment, for example, that the new use requires be placed
in-a location behind & window or windows on 3 primary or highly-
visible elevation.

Removing & characlerdefining window to conceal mechan ical
equipment or 1o provide privacy for a naw use of tha building by
blocking up the opening.

WiMDOQWS
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RECOMMENDED

ENTRANCES AND PORCHES

NOT RECOMMEMNDED

Identifying, retaining, and preserving entrances and porchas and
their funetional and decorative {satures that are important.in
defining the overall historic character of the buillding. The materi-
als themselves (including mesonry, wood, and metal) sre sgnifi-
cant, as are their features, such as doors, transoms, pliasters,
calumns, balusirades, stairs, roofs, and prejeclting canopies.

Rarmioving or substantizlly changing entrances and porches which
are impartant in defining the oversll historle character of the buijld-
Ing =0 that, asa rasult, the chamacter is diminishad.

Culting new enfrances on a primary fagars.

Altering ufilitarian or servine entrances s they compete visially
with the historic primary enlrance; increasing their size so thal they
appesr sgnificantly moce impartant; or adding decorative details
that cannot be documented to the building o are Incompatibha with
the Bullding's historie character

Retaining 7 historic entrance o porch even though 4 will ne
lohger be weed becauss of a change In the bulldings function,

Remowing a histonic entrance or porch that will no longer ba
required for the building's new use.

Frotecting and mamiainmg the masonry, wood, and metals which
comprise enfrances and parches through appropriate surface
treaiments, such as cleaning, paint removal, and reapplication of
protecijve coating systems.

Failing io protect and maintain entrance and porch materiais on a
cyolical basis 20 fat deterjoration of entrances and parches results.

Protecting entrances and porches against arson and vandzlism
before work beging fy tovering them and Ty inatalling atarm
systerms keved inlo local proteclion agencies.

Leaving enfrances and porches unprotecizd and subject to vandal-
izm before work beginz, thereby also allowing the interior to be
damazged T it can be sccessed through unprotected entrances.

Protecting entranee and porch features when warking on other
features of the building.

Falling to pratect materials and festures when working on other
feztures of the buflding

Evaluating the overall candition of enfrances and porches to
datermire whether mare than protection and maintenance, such
a5 repairs 1o entrance and porch teatures, will be necessary.

Feiling to undertake adequate measures to ensure the protect jom of
enfrance and porch features.

Repairing entrances arid porches by patching, splicing, consali-
dating, and otherwise reinforeing them using recognized pressr-
vation methods. Repair may include the limited replacemant in
Hind or with a eampatitle substitute matenal of those extensively
detericrated Mealures or mssing components of features when
thera are surdving profotypes, sueh s halustrades, calumns, and
etairs.

Remuoving entrances and porches that could be stabillzed, repaired,
and cansarved, or using untested consolidants, improper repair
fechnigues, or unskilled persennel, potentially causing further
damage to historic matesials.

Replacing anentire entrance of porch feature when repair ol the
featura and limited replacement of deteriorated or missing compo-
nents are fsasibla.

ENTRANCES AND PORCHES




REHABILITATION

ENTRANCES AND PORCHES

RECOMMENDED

NOT RECOMMENDED

Replacing in kind an entire entrance or porch thal is loo delenc-
rated to repair [if the overall torm and detailing are shil evident)
vsing the orysical evidence 25 3 model to reproduce 1he feature
or when the replacement can De based on historic documenta-
tian, I using the same rind of material is nol [easible, then a
compatible substitute material méy ha eonsiderad.

Remowing an enfrance or porch thai is unrepairable and not replac-
ing t, or replacing it with a new enfrance or perch that does not
mateh.

Using & substitute material for the replacemant that does not
convey the same appearance of the surviving companants. of
enlrance or poech features or that is physically incompatible.

| 2= The rew ieflll
fesig s for (e garage
doar coenings n this
cerrmierial pading )
converted for restaurEnt
g and in [P mal
buiding (] rehabiii
for residenti

ISR fFH
Elrripaticte with 1he
Meslarc craracier of the
|3idings.
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ENTRANCES AND PORCHES

RECOMMEMDED

NOT RECOMMENDED

et addressad

Designing the Replacement for Misslng Historic Features

Dessgning and installing a new entrance o porch when the
historko festure |5 completely missing or bas previously heen
raplaced by one that is irmm'patlbh. It may be an accurate res-
toration based an documentary and physical evidence; but only
wiien the historic entrance or porch to be replaced coedsted with
the features currently on the building: Or, it may be a new design
that 15 compatible with the sire, scale, materiz!, and color of the
ritstaoric building.

Enclosing historic porches on secondary elevations only, when
required by a new use, in 2 manner that presermves the historic
character of the bullding {e.g., using large sheets of glass and
recessing the enclosurs wall behind existing pusts and balus-

trades].

T follading work &5 hushlishied to indicate that 1t s spectfic to Rehabilituion profects g showd snly be conddered after the preservation concerms e

Creating an inaccurate appearance because the replacement for

the missing entrance or porch is based upon Insufficient physical or
higtorie documertalon, is not a compatible design, of becausa Lhe
featiire to be replaced did not coesist with the features curantly an
the building.

Eneclosing porches [na manmer that results in a diminution or loss

of historic character by using solid materals rather than clear glaz-
ing, or by placing the enclosure infront of, rather than behind, the
histaric features.

Designing and construcling additional entrances or porches on
sannndary elevations when required for the new use in & manner
thal presarmes the historlc character of the bullding [ .., ensuring
that the new entrance or poreh |5 clearly subordinate 1o historc
primary enirances o porches)

Conslructing secondary or service enfrancss and porches thal ane
incompatible in size-and scale or detailing with the historic building
or that ohscure, damage, o desiroy chargoter-defining features,

(25| Mot Recommandad! |1Etaling 3 scresned
Eniosule s fesar recomenended an.a [ront or
abbgratta pragmmen! hislars parch In fimnited
instances, il may be Deaite [0 2kl doreecing o0 &
prEnEl thi rear or on & Kecondeary fagaoe; Newe s,
Fhao anclmacrs shodld maich tHe oidar of the porch anm
be placed h=tind cokimr 4 raiiivgs o Thal # does
Al obstwre these faaliires
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STOREFRONTS

RECOMMEMNDED

NOT RECOMMENDED

Tdeniifying, retalning, and preserving stocefronts and Lheir Tunc-
tianal and decorative features that are important in defining the
evarall historic character of the building. The cterefront materlals
(including wood, masonry, metais ceramic tile, clear glass, and
pigmented structural glass) and the confizuration of the store-
front are significent, as are teatures, such as display windows,
hase panels, hulkheads, signs, doors, transoms, kick plates,
cormer posts, piers, and enfablztures, The removal ot ineppropri-
gle, non-histaric cladding. lalse mansard veofs; and other tatar,
non-sgnificant alteralions can help reveal the historic character
of the storefront.

Removing or substantially changing storefronts and their features
which are impartant in defining the overall historic character of the
bullding so that, &5 a resull, the charactasis diminished.

Changing the storelront o that it has 2 residential rather than com-
mersial appearance.

| miredur ing features from an sarier perind that are not rampatible
with the kistoric character of the storefront.

Changing the locatinn of the stomlrant’s historc main entranca.

Replacing of covering 3 glass transom with selld material or inap-
popriate signage, or installing an incompatible awning over it

Retaining latzr, non-original festures that nave acquired s gnifi-
cance aver time.

Remaving later Tratures that may have acquired slgnificance.

[28} THis new storesfrant
whith reglaced o
that was miesing, &
compaiibie with ihe
Rlstaric charascer af the
ading

STOREFRONTS
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STOREFRONTS

RECOMMENDED

STOREFRONTS

NOT RECOMMENDED

Protecting and maintafning masonry, wood, gless, ceramic (e,
and metals which comprise storefronts through approprials
treatments, such as cleaning, paint removal, and reapplication of
profeclive coaling systems.

Failing to protect and maintain storefront materials on & cyclical
basis 5o hal deteroration of storefront festures esults.

Protecting storafronts against arson and vérdallsm befors work
begins by covering windows and doodes and by Installing alarm
systams keyed into kocal protection spencies.

Lesving the starefront unprotected and subject to vandalism bafore
work begins, theneby also allowing the (nieror to be damaged if i
can be acressed through unprotected entrances.

Protecting the stomefront when working on other features of the
building.

Failing to protect the storefront when working on other fealures of
the oullding.

Evaluating the overall condition of the storefront to delermine
whether more than prifection and maintenance, such a5 repairs
to storefront featuras, will ba necassary.

Fziling lo underlake adeguale measures to ensure (e prolection of
storefrant features,

I=T] Thia ariginal ¢ 1940
siorefrant. with its character
datining angled 3nd e
Qa3 disnlay window and
PECESSED Encranta with @
decorative ImaLEn gaving, i
In good cond) tion and should
D fulaei i 4 ranabi Lation
proect
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STOREFRONTS

RECOMMENDED

NOT RECOMMENDED

Repairing storefronts by patching, splicing, consolidating, or
otherwise reinforcing them using recognized preserdation meth-
oos. Repair may inclode the limited repiacement in kind or with
a2 compatitle substitute material of these extensively deteriorated
or missing components of storefrants when there are sunisning
protolypes, such as transoms, base panels, kick plates, piers, or
signs.

Remaoving storefronts that could be stabilized, repaired, and con-
sarved, of using untested consolidants, improper repalr bechnigues,
ar unskillea personnel, potentially causing further damage 1o
histaric materials.

Repfacing in kind an eniire storefront that |s too deterigraled to
repair {if the overal| foom and deteiling are still evident) using
the physical avidence as a model to reproduce the featurs or
whign the replacement can be based on historic documentatson
IT wsing the seme kind of materisl is not feasible, then a compst-
ibbe subst {ute malerizl may be considered.

Replacing & storefront fealure when repalr of the feature and
limited replzcement of delerioraled or missing compenenls are
feasible

lsing & subsiitute material for the replacement that coes mot
convey the same appearance of the surviving compenznts of the
storefront or that Is physically incompatible

Hemoving a storefront that is unrepairable and nat replacing it or
replacing it with a new storefront thal dpes nol match,

been adiiressed,
Designing £
Daslgning and insialiing a new storefront when the historic
dlarsfran| i completey missing or has previously bean replaced
by one that is Incompatible, It may be an acourate rEstoration
based on documentary and physical evidence, bul only when
the historic storefront to be replaced coedisted with the features
cuwrantly on the building. O, it may be a new design thal s
compatible with the size, scale, material, and color of the historic
building.

acement for I\-||-._~.:r|r_| Historic Featuresz

The followsne siark &= kighitshted to fndicate thet i &5 specefic to Rehabilitation prafaces and sieudd anlp be comsidered after Hie presevyatton concerns fave

Craating an inaccurate appaarance because the replacemant for
the missing storefront is based upon insufficient physical or historic
documentation, s nof & compatible design, or becalse the featire
tobe replaced did nol cosxist with the fealurss currently on the
building.

Using new, cver-scaled, of internally-lit =igns unless there 1= 8 his-
toric precedent for them o using oifer types of signs that obsoure,
damage, ar destroy characier-defining feabures of the: storefront and
the building.

STOREFRONTS
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STOREFRONTS

RECOMMEMNDED

NOT RECOMMENDED

Replacing missing awnings or canoplies LHal can be historically
documented t the bullding, or adding new signags, awnings, or
canopl s that are compatible with the historic character of the
buiiding.

Alerations and Additions for 3 New Use

Retaining the glazing and the Fansparency (i.e., which allows the
opennass of the interlor to be experienced Trom the exterion) that
18 so important in defining the character af & histon: storetrant
when the bullding s being converted for residantial s, Window
freatrments (necessary for accupants' peivacy) should be instaliad
that are uniform and compatioie with the commercial appearance
af the building, such 25 screens or wand blinds. When display
cases still exist behind the storafront, the screening should be set
at the back of the display case

Adding vinyl awnings, of other awnings that are inappropriately
sized or shaped, which are incompatinle with the historic sharacter
of the bullding; awnings that do mot extend owsr the antira length of
the storefront; or |arge canopies supported by posts that project oot
over [he sidewalk, unless thelr exstence can be histerically doce-
mrtid.

Repiacing storefront glazing with solid material for occupants’ ori-
vacy when the builcing is being converted for residential usa.

Installing window Lreatments in stonefront windews that have a resl-
dential appearance, which are incomipatifle with the commercial
character of the buliding.

Installing window treatments that are not uniform in a series of
repetitive storetront windows.

[29] The reraiilaton of Lhe 190 Mastexa Genanal
Shore [ wieh served e wa ke’ camp at e
Wailukia SugarCompad v on the Hawailen siand of Mow
Irechu dod B rocansirociiag af the original parapot (b
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CURTAIN WALLS

RECOMMENDED

NOT RECOMMENDED

Identifying, retaining, and preserving curtzin wall systems and
their eompanents (metal framing membars and glass of cpaque
paneais) that are impaortant in defining tha ovarall histonc charac-
ter.of the building. The design of the curtain wall is signiticant,
s are 15 eomponent materals (metal stick framing and panel
matenals, such as clear or spandrel glass, stone, ters coita,
metal, and fiber-reinforeed plasticl, sppearance [e.g., giazing
color or tint, transparency, and reflactivity), and whethar the glaz-
ing is fixed, cperabie or lcuverad glass panels. How a curtain wall
is engineered and fabricated, and the fact thal il expands and
contracts at a different rate froam the bullding's structural system,
are important 1o understand when underiaking the rehabilitation
of a curtain wall system,

Removing or substantially changing curtain wall components which
are impaetant in defining the overall historic character of the build-
ing 50 thal. as a result, the characier is diminished,

Replacing hstoric curlain wall fezlures insizad of repaiming or
replacing anly 1he cetaricrated eampanents,

Profecting and maintainimg curtain walls and ther companéents
through appmopriate surface treatmants, such as cleaning, paint
remaval, end reapolication of protective coating svslems; and by
fiaking tham wateght and ensurng that sealants and gazkets
are in good condition.

Failing Lo protect and maintain curisin wall components on & cyeli-
cal besis o that deterioration of curtain walls results.

Failing to identify, eveluate, and traat various causes of curtain wall
failure, such as open gaps between components where sealants
have deteriorated ar are missing

Protecting ground-level curtain walls from vandaiism before work
begins by covering them, while ensuring adequate ventilaton,
and by installing alarm systems keyed into focal protection

BEENCIBS

Leaving ground-level curtain walls unprotected and subsect to van-
daliam before work begins, thereby also allowing the intariar to be
damaged Il it can be accessed through ungrotected glazing.

Protecting curlain walls when working on olher features of the
bullding.

Faillng o prolect curtain walls when working on oiher festures of
the building,

Cleaming curtain wall systems only when necessary (o halt date-
flaration or to remove heavy solling.

Cleaning curtain wall systems when they are nof heavily soiled,
tharaby needlessly introducing chemicals or molsiure Inte histsrle
materials.

CURTAIN WALLS
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CURTAIN WALLS

CURTAIN WALLS

RECOMMENDED

NOT RECOMMENDED

Carrying out olasning tests, when it has been determined that
cheaning is approprale, using only clean ng maberials that will
nal damage components of the system, including factery-spplied
fimistes, Test areas should be exammed to ensure that no
damage has resuited.

Cleaning curtain wall systems without testing or using eleaning
matenals that may damage components of the syslem,

Evaluating the overall condition of curtain walls to determing
whether mare than pratection and maintenance, such as repair of
curtain wall components, will be necessary.

Failing to undertake adequate measures to protect curtain wall
companents.

Repairing curtain walls by ensuring that they sre waterignt by
augmenting existing components or replacing deteriorated or
miszing sealants or gaskets, where necessary, 1o seal any gaps
betwesn system components, Repair may include the limiled
replacemant of thass extensively dareriorated or missing compa-
nents of curtain walls whan thera are surviving protolypes.

Remaving eurtan wall components thet could be repaired or using
improper repair technigues,

Replacing an entire curtain wall system whan repair af malerials
and limited replacement of ceterorated or missing components ara
Teasible.

Applying =sealants carsfully so that they are not readily visible

Repiacing in kind a component or components of & curtain wall
system that sre too deteriosated to rapair (if the oueral| form and
detaj|ing zre shil evident) using the physical evidence as a mode
1o reproduce the feature: T using the same lind of material s no2
feasitve, then 2 compatible substitute material may be consid-
ered as long 5 it has the same finish and appearance.

Removing a curlain wail companent or the entire system. |f neces-

“safy, 1hat is unrepairatle and not replacing it ar replacing it with a

new component o system that does not comeey the same appaar-
ance.

Replacing masonry, metal, glass, or other componenis of a
curtain wall system [or the entire system, if necessary) which
haue failed because of Faully design with substitutes that match
theoriginel aa closely a5 possibie and which will reestablish the

vigbility and performance of the system.

Using substitute material for the replacament that does not comdey
the sarme appearance of the suriving components of the curtain
wall or that is physically incompatibla.
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CURTAIN WALLS

CURTAIN WALLS

RECOMMENDED

NOT RECOMMENDED

heen addresied.

ing Historle Features

Designing the Replacement for Mi

Designing and metalling a new curtan wall or 45 components
when the historic feature s complately missing. It may be'an
accurate resteration based on docurnentary and physical -
denca, but enly whan the historic featurs (o be replaced oo
isted with thes features currently on the building. Or, it may be a
new design that is compatible with the size, scale, material, and
caober of the hiztoric bullding,

a Mew Use

Installing new glazing or an entire new curtain wall system, when
necessary o meel safely-code requirements, with dimensions,
detailing, materials, cobors, and finish as ciose as pessible to the
higtoric curkain wall compenaris.

Tiee follorwing work & pliphied b indicate that i & ipeciie b Rehabilivation projects and should onte he eonsidered after the proservation coneerns hae

Cresting an inaccurate appearance bacause the replacement for
the missing curtain wall componert is based upan irsufficient
physical or hisloric dogumentation, is nol 8 compatible design, ar
becalse the fegture did not coexist with the feaures currently an
the Buildirg.

Introducing a new curtzin wall component that is Incompatibla in
sipa_ weale material, eodor, and finish,

Installing new glazing or an entire new curtain wall system, when
necessary {0 meel safely-code requirements, with dimensions and
detailing that is significantly differant from the histaric corain wall
cempinents,

Installing impact-resictant glazing, when nacessary for security,
=0 that it 15 compatible with the Ristorc windows and doss nel
damage them or regativaly impact thair chamcter,

Installing impact-resistant glazing in a curtain wail system, when
necessary for security, that is Incompatible with the historle curtaln
wallsand damages them or negatively impacts thelr character




REHABILITATION

STRUCTURAL SYSTEMS

RECOMMENDED

NOT RECOMMENDED

Identifving, retaining, and preserving structural systems and Jis-
thle teatures of systems that are important in cefining the overall
histeric charactsr of the building. This includas the materials that
comprisa the structural system (Le., wood, metal and masoniy),
the type of system, and its features, such a3 posts and beams,
Irusses, swmmer beams, vigas, casl-iron or masanry columns,
above-grade stone foundaton walle, or load-bearing masonry
walls,

Rermoving or substantially changing visible features of histone
structural systems which sre important in defining the overall his
toric chamacter af the building so that, as a result, the character is
diminishad,

Ouerloading the existing struclural system, or installing equipment
ar mechanical systers which could damags the structure:

Replacing a load-bearing masanry wall that could be augrmented
and ratained.

Leaving kmown structursl problems untreated, such as detlected
beams, cracked and bowed walls, or racked struclural members,

Protecting and maintaining the structural system by keeping
gulters and downspouts clear and roofing in good repair; and
by ensuring that wood structurs| members are free from insect
infestation.

Failing to protect 2nd maintain the structursl system on & cyclical
basis 50 that ceterioration of the structural systern results.

Using teatments or products that may retzin moisture, which
accelerates deteriorabon of structural members.

[ 258 Aetainng &8 much
25 possible of the
miskaric woect ol plats
end replacing only the
lermRz-damaged wocd ks
Aty the praderred and
recammentad treatmean
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STRUCTURAL SYSTEMS

RECOMMENDED NOT RECOMMENDED
Evaluating the ocverall condition of the structural system to deter- | Failing to undertake adequate measures to ensute the pratection of
mine whether mare than protection and maintenanca, such as struciural syslems.
repairs to structural features, will be necessary.

Repairing the structural system by augmenting individus! com- Lipgrading the building structurslly in @ manner that diminishes the
ponents, using recognizad preservation methods. For example, historic characler af the extarion or that damagss interior leatures or

waakenad structural members (such a5 fleor framing) can e Spacos,
paired or sisterad with a8 new member, braced, or otherwise
supplemented and reinfoecod. Replacing a historic structural featune (0 48 entirely or in part when

it could be repaired or augmented and ratainad.

[32] (a0 T renam ECaticr or 1he 1892 Carcon SInch BUIding I Earpka, OA, for
itw owier, tnd Morihes G lilornia Indien Deweiopment Council, included Tacreating
thie meEsing corner wrrel and sensitively intropudng Selsmic redn larcamant (0
shawn nere Dpoosi e paga i 8 secopoa’y ypper Moo olfice spais Phalos Page
& Tt
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STRUCTURAL SYSTEMS

RECOMMENDED

NOT RECOMMENDED

Inatalling seismic or structural reinforcemant, when necessary,
in @ manner that minimizzas its impact on the histonc fabric and
tharacter of the bullding.

Replacing in kind or with a compatible subslitute mataral large
portions or entire features of the structural system that ane either
exlensively damaged v deleriorated or that are missing when
there ae sundning protatypes, such as cast-iron columns, trusses,
or masonry walls. Substiiute material must be struciurally suf-
ficient, physically compatible with the rest af the system, and,
wherg wisible, must have the same form, design, and appearance
a3 the historic featura,

Using substitute material that does not equal the lsad-bearing
capabilities of the historic material; does nol convey the same
appearance of the historic matenal, il it s visibla; of 18 physically
incompatitda,

Installing a visibla or exposed structural replacemant festure that
does nol match.

Replacing to match any interios leatures or Tiniches that may
have (o be rermoved {0 gain access to make structural repeirs, and
reusing salvegeable material.

STRUCTURAL SYETEMS
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STRUCTURAL SYSTEMS

RECOMMENDED

NOT RECOMMENDED

The fullinwdite wark fs khliphtad tn indicate that it isspecific o Rehabilitation projects and shondd el e conndered affer fie prevseria non covicerns e
bern defelressed

Alterations and Additions for a K 'S

Limitimg amy new excavations next fo histonc foundations to avold
undermining the structural stability of the building or adjacent
hisloric buildings. The area next do the building foundztion
sholld be investigeted first to ascertain potential damage ts ste
features or archeslogical resourcis.

Carrying out excavations or regrading land adjacent to-a historic
building which could cause the historic foundation to settle, shift,
of fail, or which could destroy significant ancheologlcal resources,

Carrecting structural deticiencies needed to accommaodate a new
use in 2 manner tatl preserves tho structural system and indl-
vidual character-defining features,

Meking substantial changes to significant interior spaces or damag-
inig or destroying features or finishea that are character defining to
correct structural deficiencies.

Designing and insfalling naw mechanical or algclricsl eguipmant,
when necessary, in a manner that minimizes the number and size
of culs or holes in straciural membars.

Installing new mechanzal or electries! equipment in a mannar
which reduces the load-bearing capacily of historic structural mem-
Ders.

Inserting a new tioor when required for the new use if it does not
negatively impact the historic character of the interloe space; and
IT It dpes nat damage the structural system, does not sbut window
glazing, and i= not visible from the exteror of the buiiding.

Inzerting a new floor that damages o destroys {he siructursl system
or abuts windmw glazing and is visiole from the exterior of te bulid-
ing and, thus, negatively impacts its historic character,

Greating an atrium, ight court, or lightwell to prouide natusal
light when required for & new Uze only whon it can be dona in
A men fer thal préserves the structural system and the Gisloric
character of the bullding,

Removing structural festures te create an atrium, light court, o
lightwell I it negatively impacts the histaric character of the build-
ing.

STRUCTURAL S¥YSTEMS



REHABILITATION

MECHANICAL SYSTEMS: HEATING, AlR CONDITIONING, ELECTRICAL, AND PLUMBING

RECOMMENDED

NOT RECOMMENDED

Identifying, retalning, and pressrving visible features of sarly
mechanicel systems that sre important in defining the overall
Ristone enaracter of the hullding, such as radiators, wents, fans,
grilles, and plumbing and lighting fistures.

Remaowing or substantielly changing visible features of mechanical
systems that are impertznt in defining the overall historic character
of the hilllding so that, s a result, the character is diminished.

Protecting and maintaining machanical, plumbing, and electrical
sysbams and their faatures through cyclical maintenance.

Failing to protect and maintain a functioning machanical system,
plumbing, and electrical systems and their visible features.on a
cychical basis 30 that their deterioration results.

Impraoving thie energy efficiency of existing mechanical systems
io help reduce the need for a new system by instaifing storm
windows, (rsulating atlics and crawl spaces, or adding awnings,
if eppropriate.

Evaluating the overal| condition of mechanical systems to deter-
mine whether more than protection and maintenance, such as
repairs lo mechanical system components, will be necessary.

Failing to undertake adequate messures to ensure the protection of
menhanical system components,

Repairing mechanical systems by sugmenting or upgrading
system companents (such as installing new pipes and ducts),
rewlring, o adding new compressars or boilers,

Replacing 8 mechanical system when iis compenents could be
upgraded and refained.

Replacing in kind or with a compalible substitule material those
extensively deteriorated or missing vizibie features of mechanical
systems when therz are surviving profolypes, such as ceiling fans,
radiators, grilles, or plumbing fixtures.

Instzlling & visibla replacement feature of @ mechanical system, If il
is important in defining the historic character of the building, that
do=s nol convey the same zppearance.

MECHAMICAL SYSTEMS
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MECHANICAL SYSTEMS: HEATING, AIR CONDITIONING, ELECTRICAL, AND FLUMBING

RECOMMEMDED

NOT RECOMMEMNDED

'ﬂ:sg.l'hi!u«mg ik fs'higﬂ@tnd'minﬂmfethmr i En}xq'ﬁc ] hhnbi]imimprq'tdrmdskuu{dnﬂ@br(mﬂred q.&cr]ﬁaymrruuh’m CORCETNE Have
ot addressed

Herations and Additions for a New Lise

Installing a naw mecharical system, o required, 2o that It results
in'the least alteration possible o the historic building and its
characterdefining features.

Installing a new machanical system 5o that character-defining
struclural o interior features are radically changed, camaged, or
destroyed

Providing adeguate struriural suppeet for the new machanical
equipment,

Faillng to consider the waight and desion of new mechan| cal equip-
ment so that, as & result, bistorie structural members or finished
surfaces are weakened or cracked,

Installing mew mechanical and elactrical systems and ducks,
pipes,-and cables in closets, service areas, and wall cavities 10
preserve the histone character of the intenor spaca.

Installing systems and ducts; pipes, and cables in walts or ceilings
in & mannar that resulis in extensive joss or damage of otharwiss
obscures histonc building materials and character-defining features.

Concealing HYAC ductwork In finished intarice spaces, when pos-
sthia, by ingtalling it in secondary spaces {such &s closels, atfics,
basements, or crawl spacas) or in appropridtely-located, fured-
down zoffits.

Leaving HYAC ductwork exposied in most finished spaces or install-
ing saffits in & location that will negativaly impact the histong
character of the interior or exterior of the building.

Installing exposed ductwork in a finished space whan necessary
o profect and preserve decoralive o other fealures (such 2=
column capitals, pressed-mefs| or amamantal plaster cellings,
colfers, or beams) thal is painted, and appropristely loczted so
that it witl have minimal impact on the historic character of the
space.

Installing expesed ductwork in @ finlshed space when necessary to
peotect and preserve decorative or olber features {hat 1s pot painted,
of is incated where it will negatively impact the historic character of
the space,

Lowering cellings installing & dmpped celling, or consticting
soffits to conceal ductwerk in 2 finished space when this will not
result in exbensue l65s or damage to historie materigls o decora-
live and olher fealures, and will not changa ihe oversll character
af the space ar the exterior appearance of the building (e,
lowerad ceilings or soffits wisible througn windomw glazing).

Lowering ceilings, installing a dropped esiling, or constructing =of-
fits fo conceal duckwark (n a firished space n a manner that results
in extensive los= or damage to historle materials or decomtive end
other features, and wil| change the overall charatter of the spacs or
the exterior appearance of the bul|ding

MECHAMICAL SYSTEMS



REHABILITATION

MECHANICAL SYSTEMS: HEATING, AlR CONDITIONING, ELECTRICAL, AND PLUMBING

RECOMMENDED

NOT RECOMMENDED

Installing appropriately Iocated, exposed duchwark in histoncally-
urtfinished interior epaces in industrial or utifitarian boildings.

Installing = split system mechanical unit in @ manner that will
have minimal impact on the histarke character of the interior and
result i mimmal loss of istoric butiding matenal.

Installing a split system machanical unit without considering its
tmpact on the histonc cheracter of the interjor or the potential loss
of hwstoric Bualding material.

Inctalling heating or air cond itioning window units only when
the installation of 2ny other system would resull n signifcant
damage or koss of histore materlals or features.

Installing mechanical equipmeant on e roel, when necassary,
so that it & minmatly wisible 1o preserve e building's histanc
charactar and setting.

Installing mechanical equipmeant on the roof that 15 owerly large o
nighty ¥isibla and nagatlvely IMEacs 1he nistoric character of the
building or setting.

Placing air conditioning compressors in a location on a secondary
elevalion of the histor e buliding that is mat Righly visiDle:

Placing air conditioning compressars where they are highly wisible
and negatively impact the historic charactzr of the bullding or
setting.

sigrand
dicrelsly placad abova
Ihe windaws
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REHABILITATION

INTERIOR SPACES, FEATURES, AND FINISHES

RECOMMENDED NOT RECOMMENDED
Identifying, retaining, and preserving a flocr plan or interiar Altaring a foor plan, or interior spaces (ineluding individuzl raoms),
spaces, featires, and finishes that are important in defining features, and finishes, which are important in defining the overall

the overzl| historic character of the building. Significant spatlal historic character af the bullding so that, as a result, ihe character
characteristics include the size, configuration, peoportion, and is diminishad,

relaticnship of rooma and corridors; tha relationship of features to
spaces; and the spaces themselves, such as lobbies, lodge halls, | Altering the ficor plan by demoliching principal walls gnd partitions
entrance halls, parlors, theaters, auditoriums, gymnasiums, and fora new usa.

Industrial and commencial intences. Color, lexture, and patlern
arg impattant characieristics of features and finisnes, which can | Altering or destroying significant (nterior spaces by nserling add)-
include such elements ag columng, plaster walls and ceilings, tional flaors o bofts; cutting through floers to create (lghowells, light
fioaring, trim, fireplaces and mantats, peneling, light fasures, eourts, or atriums; lowering ceilings; or adding mew walls or remo-
Prardware, decoratmve radiators, ornamenta! grilles and registers, ing historic walls.

windows, doors, and transoms; plaster, paint, wallpaper and wall
coverings, and special finfshes, such as marblelzing and graining: | Refocating an interior feature, such as a staircase, so that the oir-
and utilitarian {painted of unpainted) features, Includ ing wand, chlation pattern and the historic relationship between features znd
metal, or concrete exposed columns, beams, and trusses and spaces are altered.

axposed load-besring brick. concrete, and waod walls.
Installing naw material that obscures or demapes character-defining
interior faztures o finishes.

Remaoving paint, plaster, or other fimshes from historcally-finished
intesior surfaces tn create & new sppearance (6.2, removing plaster
o expase beick walls of a brick chimney bress{, stripping paint from
wood ta stain of varnish it, or remaouing a plastar ceiling to expose
unfinished baams).

Apphyng paint, plaster, or other coatings (o surfaces thal bave been
unfinished histosically, thereby changing their character.

Lhanging me type of fnish of its color, such as painting a histori-
cally-varnished wood Feature, or removing paink from a histarically-
painted festure.
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INTER!OR SPACES, FEATURES, AND FINISHES

RECOMMEMNDED NOT RECOMMENDED
Retaining decorative or other character-defining fealures or HRemowving decorative or other charscler-defining festures or fimshes
finishes that typily the showreom or iniener of a hisloric store, that typify the showroom o intersor of 8 historic stors, such asa
such as @ pressed-metal ceiling, & beaded-baard ceiling, or pressad-metat cailing, a beaded-board cailling, or wainscoling.

wainscoting.
Protecting and maintaining historic matenals lincluding plas- Failing to protect and maintain interior materials and finishes on &
ter, masonry, wood, and maetals] which comprise Interior speces | cyclical besis so that deleraration of intericr festuras resulils.
through appropriate surface treatments, such as cleaning, paint
remowal, and reapplication of protective coating syshems.
Frotecting interior features and finishes against arson and vandal- | Leaving the puilding unprotected and suhject 10 vandalsm before
ism before project work begirs by erecting temperary fencing or - | work begins, thereby aflowirg the interior to be damaged if it can be

by covering broken windows and ooen deorways, while ensunng accessad through unpretected entrances [35] (4} Although
adequate vent|lation, and by installing alarm systems keyed into ﬁf:‘:_ﬁ:’:ﬁnremmm
local profection agencies. shewn an the lef, mith

its sham ter-definiig

Profecting interior features (such as a staircase, mantel, flooring, | Failing bo protect interior features and finishes when working on the 'rr:llures Ineluding doars
and Wan=gms. was

or decorative finishes) from damage during project work by cover- | interior retained and ress red as
ing them with plywood, heawy canvas, or plasiic shesting, SESE:IIT[;? renzhi Lation
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INTERIOR SPACES, FEATURES, AND FINISHES

NOT RECOMMENDED

Remouing damaged or deteriorated paint snd finishes only to
the nent sound layer using the gantlest method possible prios 1o
repainting or refinishing using compatible paint or other coating
eystems.

Using potentially damagng methads, such &5 open-flame torcnes or
abrasive tachnigues, 1o remaove paint or other coatings.

Removing paint that is fiemly adhered to inferior surfaces.

Using abrasive cleaning methods only on the inferior of industrial
or warehouse bulfdings with utilitasian, unplastered masonry
walls and where wood features are not finished, molded, beaded,
or worked by hand. Low-pressurs abrasive claaning (eg., sand-
blazting or other media blasting] sheould enly be considered 7 tast
patches show no surface damage and after gentier methods have
proven ineffective,

Using abrasive methods anywhere but utililarian and mdustrial
imerior spaces or when there are other methods that are less |ikely
1o damage the surface of the matesial.

Evaluating the overali condition of the interiar matenals, leatures,
and finishes to determinge whather mone than protection and
maintenance. such as repairs tn features and finishes, will e
NECRsEdrY.

Faulimg to undertake adequate measures o ensure the protection of
interior matenals, Teatures, and finishes.

Repairing intarior features and finishes by patching, solicing,
conselidating, or oiherwise reinforcing the malerizls using rec-
ognized presanvation metheds, Repairs may inciude the limited
replacement In kind or with @ compatible substiiute maberial of
those extensively deteriorated or missing parts of interor festures
when thare are surviving protolypes, such as slairs, balustades,
wood peneling, colurnns, decorative wall finishes, and omamarntal
pressad-metsl or plaster ceilings. Repairs should be physically
and visually compatible.

Removing materials that could be repaired or using impropes repair
fechnigues,

Replacing an entire interior feature (such as a siaircase, mantel, or
door surround) or & finish (such 25 & plester) when repair of mater-
als and limiled raplacement of dateriorated or missing components
are feasible.
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INTERIOR SPACES, FEATURES, AND FINISHES

RECOMMEMNDED

NOT RECOMMENDED

| Replacing in kind 2n entire interior fealure that is too delerio-
rated to repair [if the owerall form and detailing are stil| swdent)
using the physical evidence as @ mode! W reproduce the feature.
Examples could include wainscoting, window and door surraunds,
or stairs. I using the same kind of material is nol leasible, then a
compatible substitute material may be considersd.

Removing a character-defining intenor festure that is unraparable
and nat resfacing if, or raplacing i with a new feature or finish that
does not match Lhe historic feature.

Using a substituie malerial for the replacement that does mot
canvey the same appearance of the interior fegture or that is physi-
cally inoompatibie.

Lising & substitute material for the replacement that does nol
convey the same appearance of the intarior fealure or thal i physi-
cally Incompatible.

Thie following work & kighlighted fo dicate that i & specific o Rebabilltat
hera addirsied,

Designing the Replacement for Missing Histonc Features

Designing and installing a new interior feature ar finish when

the historic featurs o finish is complétely missing. This could
incluoe missing walls, stairs, mantels, wood 1nm, and plasher, or
even entire roams i the historic spaces, Tealures, and finiches
are missing ar have been destroved by ingppropnate afterations.
The design may be an accurals restoration based on documentary
and physical evidence, but anly when the feature or finish to be
replaced comnisted with {he features cumently i the buliding. Or,
it may be 2 new design that is compatible with the size, <cale,
matarial,-and color of the historic bullding.

Blterations and Additions far a Mew Lise

Installing new or additional systems raquired for a new use for
he buliding, such as bathreoms and mechanical eguipment, in
secnndary spaces ta preserve the historic character of the most

fon profects and showld ol be comalilered affer the preservatim copcerns hive

Cresting an inaccurate appesrance because the replacement for
the missing feature is Dased upon insutficient ohysica!l or Wistoric
decumentation: is nol & compatibie design; or becauza the feature
did not coesist with the feature cumentiy on the building.

Introdicing 2 new intenor fealure o finich that is incompatible in
size. scale, material, color, and finish.

Subdividing primary spaces, lowaring ceilings, or damaging or
oipscuring characiardefining features (such as fireplaces, windows,
o stairways) to accommaodate a new use for the buflding.

significant interior spaces.

INTERIOR SPACES, FEATURES, AMD FINISHES
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INTERIOR SPACES, FEATURES, AND FINISHES

RECOMMENDED

NOT RECOMMENDED

Installing new mechanical and electrical systams and ducts,
pipes, and cables in ¢losets, sanace areas and wall cavites to
preserve the histaric character of interjor spaces, features, and
finishes.

Installing ducts, pipes, and cables where they will obscure charac-
ter-defining features er negatively impact the histanc = karactar ot
the interior.

Creating open work aneas, when required by the new use, by
s=lent|vely removing walls anly In secondsry spaces, (ess 3ig-
nificant upper floars, of other less-visible locations 16 preserve
primary public spaces and circulation systems,

Retaining the comfipuration of cormdors, particularly in build-
ings with multiple fioors with repetitive pians 5uch as aoffice
and apartmant buildings or hotels), whers not only the floor plan
15 character detining, but also the width and the length of the
corridur, doorways. ransoms, {rlm, and other features, such as
wainscating and glazing.

Making extensive changes to the character of significant historic
corridors by narmowing or radicaily shortsning them, or removing
1heir character-defining faatures,

Reusing decorative materlal or features that had to be removed as
part of the refabilifabon work (including basebtards, deor casing,
paneled doors, and wainscoting) and reusing them in areas where
these features are missing or 2re boo deleriorated o repairn

Discarding historic material when it can be raused to replace mias-
ing of damaged features elsewhere in the bullding, or reusing mate-
rial |n @ manner that may convey a false sense of history.

Installing permanent partitians in secondary. rather than pr-
mary, spaces whensver feasible. Hemavable pertitions or parfial-
height walls that do not desirey the sense of space often may be
installed in large character-delining spaces when reguired by a
new use.

Installing partitions that abut windaws and glazing or that damage
or obecuse chaaclerdefining spaces, fealures, or finishes.

Enclosing a characterdefining mierior stairway, when required by
ence, with fire-rated glass walls or large, hald-ooen daors s that
Ihe stairway remabns visible and its historic character is refained,

Enclosing a character-defining interior stalrway for safety or func-
tinral reastne i a mannar that canceals it or destrays ks charactar.

Locating new, code-required slairways or alevalons in seoondary
and service areas of the historic bullding,

Making incompatible changes or damaging or destroying charactes-
defining spaces, fastures, or finishes when adding new code-
renuired stalrways and elevatos.
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INTERIOR SPACES, FEATURES, AND FINISHES

RECOMMENDED

NOT RECOMMEMDED

Crezting 2n atrium, light court, or lightweall to provide natural
light when required for @ neéw use anly when [t can be done ina
memas that preserses significant (nterior spaces, fegtures and
finishes or important extarior elevations,

Dectroying or damaging character-defining intarior spaces, features,
ar finishes, or damaging the structural system to create an atrium,
light court, or lightwell,

Inserting & new flooy, mezzamne, or |oft when required for @ new
use if it does not damage or destroy significant interior features
and finishss and |5 not visible from the exterior of the bullding,

Inserting @ new floor, mezzanine, or loft that damapes or destroys
sigrificant interior features or abuts window glazing ano 5 wisible
from the eaterior of the b_ulldi'ng_. and, thus, negatively Impacts fts
nistoric character,

Ieerting a new floor, when necessary for 2 new use, only in large
assambly spaces that are secondary to another assembly space
ir the building; in a space thal has been greatly altered; or where
character-defining features have been lost or are oo deteriprated
o repair

Inserting 2 new flogr in sign ficant, lage assembly spaces with
distinctive fesidres and finishes, which negatlvely |mpacts thaic
historic oharacter,

Installing apcsed ductwark in a finished space when nacessan)
to protect and preserve decorative or other features [such as
eolumn capitals, ormameantal plaster or pressed-metal ceilings,
colfers, or beams) that s designed, painted, and sppropriately
Incated 5o that it will have minimal impact an the histanc char-
acler of the space,

Installing expesed dickwork in a finished space when necessary fo
oratect and preserve decorative or ather features thatl is nol palnted,
or 5 [ocated where it will negatvely impact the histore character of
the space.

Lowering ceilings, (nstalling a drappad :ﬂllng, or constructing
soffits to conceal ductwark in a finished space when they will not
result in extensive lnss or damage to historic matenals or decora-
tve and other features, and will not change the overal| charactar
of the space or the extenor appearance of the bullding {i.e.,
lowered ceilings or soffits visible through window glazing).

Lowering ceilings, installlng & droppad ceiling, o constructing sof-
fits fo conceal ductwerk in a finished space na manner that rasulls
I extensive Ioss or damage to- histonc materials or decarative and
other features, and will change the overall chatacter of the Space or
the sxterior appearance of the building.

Installing 2 salit system mechamecal unit ina manner that will
have minimal Impact on the historic character of the (ntarior and

il result in minimal loss of histarie building material.

Instalfing & split system mechaneal unil without considerng its
impact on the historic character of the intestar ar the potential loss
of historic Building material.

INTERIDOR SPACES, FEATURES, AND FINISHES




REHABILITATION

BUILDING SITE

RECOMMENDED NOT RECOMMENDED

identifying, retafning, and preserving leatuses of the bullding site 5 Removing or substantially changing buildings and their leatures
that are important in defining its overall bistoric character. Site F or mite features which are imporiant in defining the overal| histonic
features may includs walls, fences, or steps; circulation systems, | character of the property so thal, a5 a result, the character is dimin-
such as walks, paths or roads; vegelabion, such as rees, shrubs, | ished.

grass, archards, hedges, windbreaks, or gerdens; landforms, such
#s hi s, terrecing, or berms; furmishings and fixlures, such as
light posts or benchas; decorative elemants, such as soulptura,
staluary, or monumenis; water features, including fountains,
streams, poots, lakes, or irmgatton ditches, and subsurtace arche-
ologlcal resources, other cullural or religious features, or burial
grounds which are also important o the sile.

-
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REHABILITATION

BUILDING SITE

RECOMMENDEDR MOT RECOMMEMNDED
Retzining the historic relationship betwesn buildings and the Remaving or refocating buldings or tandscape features, thereby
landscape. destroying the historic relatonship betwesn buildings and the land-
scane,

Remaving or relocating bulldings on a site or in a complex of related
historic structures (such as @ mill compiex or Tarm), thereby dimin-
1shing the historic character of the site or complex

WMovirg buildings onto the site, thereby creating an inaccurate his-
taric appesrance.

Changirg the prade level of the ste if it diminishes its historic
character, For example, lowaring the grade adjacent to a bullding
10 maximize use of a basement, which would change the histaric
appesrance of the buildmg and its relation to the site.
Protecting and mainiaining buildings and site features by orovid- | Failing Lo ensure thal sile drainage |s adequate 5o lhat bulldings
ing proper draimage to ensure thal water doss nol erode founda | and site features are damaged or destroged; or, alternatively, chang-
hion walls, drain toward the bullding, or damage o arode the ing the site grad|ng so that water does not drain progerly.

landscapa.
Correcting any existing irigation that may be wetting the build- | Neglesting to corract any axisting irrigation that may ba watting tha
Ing excessively, building excess vely,

Minimizing disturbance of the terrain around buildings or else- | Using heavy machinery or equipment in areas where it may disturb

where an the sile, thereby reducing the possibllity of destroy- or damage Important landscape festures, archeological resources,
Ing or damzging important landscape features, archeolpgical other cuttural or religious features; or burial grounds.

resolrces, otfier cultural o religious features, or burial grounds.

Surveving and documenting arsas whers the lerrain will be Failing 1o zurvey the building site prior to beginning waor, which

altered 1o determine the potential impact o important andscape | may result in damage or loss of important landscape features,
features, archenlogical rescurces, oiher cultural or religious fea- | rcheclogical resources, olher cultural o religious festures, or bunal
tures, or burial grounds Erunns.
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REHABILITATION

BUILDING SITE

RECOMMENDED

NOT RECOMMENDED

Frotecling (e.g., preserving in place) important site features,
archeslogical rescurces, other cultural or religlous Tealures, or
burial grounds.

Lesving known site features or archeclogical material unprotecled so
that It |5 damaged during rehabilitation work.

Plannifg and carrying oul any nacessary investigation befare
rehabilitation begins, using profassional archeslogists and meth-
ods, when preservation in piace is not feasible.

Allawing unnual hied personnal to perform data recovery on archeo-
logical resources, which can result in damage or loss of imporiant
archeslogical material

Praserving Impariant landscape features through regulary-sohed-
uled maintenance of historic plant material.

Allowing impartant landscape features or archeclogical resources fo
b last, damaged, or to detenorate due to inadeguate protection or
leck of maintengnos

Pratecting the building site and landscaps featurss against arson
and vandalism before sehabilitation work begins by erecting 18m-
parary fencing and by installing alerm systems keyed into (ocal
protection agens les.

Leaving the property unprotected and subject to vandalism before
warkl begirs 5o that the building site and landscape features,
archenalogical resources, other cultural or religious features, or bunal
grounds can be damaged or destroyed.

Remaving or destroying festures from the site, such as fencing,
paths or walkways, masonry balusirades, or plant material.

Installing protective fenecing, bollards, and stanchions on a bulld-
Ing site, when necessary for securily, that are as unobirusive as

possible.

Installing protective fencing, bollards, and stanchions on a building
sitg, when pecessary for security, withoul taking info consideration
their location and visibility so that they negativaly impact the his-
toric character of the site,

Prowiding continued peotecktion and maintenarce of Bulldings
and landscape features on the site through aporopriste grounds
&nd landscape management

Falllng to protect and mairtain materizls and features from the
restoration peried on @ cyclical basis so that deterioration of the site
results.

Protecting buildings and landscaps Teatures when working on Lhe
srba,

Falling 1o protect bullding and landscape festures during work on
the site or tailing to repair dameged or deteriorated site features.

BUILIMNG 5ITE
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BUILDIMG SITE

BUILDING SITE

RECOMMENDED

NOT RECOMMENDED

Evaluating the owerall condition of materials and fegtures to
delermire whether mare than protecton and maintenance, such
a5 rapairs to sita features, will be necessary,

Faillng 10 undertake adequate measures to ensure the nrotection of
the site.

Repairing historic site features which have been damaged, ars
deleriorated, or have missing compongnts order reestablish the
whole fealure 2nd lo ensure retenlion of the integrify of the
historic materiais. Repairs may include |imited replacement in
kind or with a compatible substitute matenal of those extensively
deteriorated or missing parts of site features whan there are
surviving prototypes, such as paving, railings, or individual plants
within a group (e g a Medge). Hepairs should be physically and
wisually compatible.

| Rermoving materials and features that could be repaired or using

improper repair techniques.

Replacing an entire feature of the st isuch as a fence, walkway, or
dnve) when repair of materizls and |im ted replacement of deterio-
ratad or n‘llsstna IIII‘HPI:I':EH'E. are feasibie.

[&£3) The industridl
character of thesits
was relained when
thiz orewsry complsx
was rehabil fated ins
resudential use
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adyerssly IMaacian when mHe fis BuEDings ke 1S (B3 an aen) were
consiructed on the orogerty ich




REHABILITATION

BUILDING SITE

RECOMMENDED

NOT RECOMMENDED

Replaciag in kind an entire feature of the site (hal s 1oo deteric-
rated fo repair (if the overall form and detailing are still evident)
using Lhe physical evidence a5 a modal (o regroduce the leature,
Examples could include & walkway or & fountain, a land form, ar
plant material. If using the same kind of material is not feasible,
then a campatible substitute material may be considensd

Hemaoving a character-defining feature of the sile that is unrepair-
able and not replacing i, or replacing it with & néw feature that does
nol rated.

Using a substitute material for the replacement that does not convay
tha same appearance of the surviving site featura or that is physi-
eally or ecologleally incompatible.

Adding eonjactural |andscape features to the site (such az pariod
rearoduction light fiatures, ferces, fountains, or vepetation) that ae
histericaly inappropriste; thereby cresting &n inaccurale appearance
of the site,

s deppeinal

eg 3
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RECOMMENDED

BUILDING SITE

NOT RECOMMEMDED

Designing the Replacement for Missing Historkc Featuras
Designing and installing a new feature on 3 site when the his-
torke feature (6 completely missing: This could Include missing
outbuildings, tefraces, drives, foundation plantings, specimen
trees, and gaedens, The design may be an aceurate restaration
based on documentary and physical evidenes, but only when the
featurs to be replaced coexisted with the features currently on
the site. Or, it may be a new design that is compat ble with the
nhistoric eharacter of the bullding and site.

Ahterations and Additions for a New Use

Designing new ansite features [such as parking areas, atcess
ramps, or lighting], when reguired by 3 new uce, o that they
Bre a5 uncbtrusoes as possible, retain the historic relationship
betwesn the bullding or bulldings and the landscaps, and are
compatibie with lhe bistoric character of the propery.

The follewing work e hishitghred no dicate that (1 &5 specifie to Rehabilitation profects and should only be conslderad affer the preservatiom concerns have
been addressed.

Creating an inaccurate appearance because the replacemeant far
the rrissing festure & basad upon insufficient physical o historic
documentstion, |5 not a compatible design, or because the Teature
i not cogxist with the featurss-aurrently on the glta.

Imtroducing & new feature, including plant material, that is visually
incompatible with the site or that alters or destroys the histonc site
pattems or Use.

Locating parking areas directly adjacent to histone buildings where
vehicles may cause damage o buildings or landscape features or
when they negatively impact the historic character of the building
sita 1 landscape featurzs-and plant materials are removed.

Designing new exterior additions to histaric bulldings or adjscent
new constructinn that are compatible with the historic character
of the site and preserves the historic relationship between the
building or buildings and the landscape.

Imtraducing new construction on the bullding site which is ¥isu-
ally incampatible ir ferms of siza, scale, design, material, or color,
which destroys historic ralationships on the site, or which dam-
2ges or destroys important landscape features, such as replacing a
fain with paved parking areas o remeving mature lrees [o widen 3
driveway,

Removing non-significant buildings, additions, or site features
which delract from the histaric characker o the site,

Remaoving a histeric bullding in a cormplex of buildings o removing &
buelding feature or 2 landscaps feature which s rmportant in delin-
ing the historic character of the site.

Lecating 2n lrrigation system neaded for 3 naw of continuing Lusa
of the site where it will not cause damage to historic bulldings.

Lacating an frrigation system neaded for a new or continuing use of
the site wheare it will damage histonc buildings.




REHABILITATION

SETTING (DISTRICT / NEIGHBORHOOD)

RECOMMENDED

MOT RECOMMENDED

Identifying, retaining, and preserving building and fandscape
features that are impartant in defining the oversll historic
character of the setting, Such fealures can include circulation
systems, such as roads and streets; furnishings and fintures,
suth as light posts or benchas;: vegetation, gardens and yards;
2djacent open space, such as fields, perks, commans, or wood-
fands; and (mpartan views o vWsual relationships.

Remeving or substantially changing those bullding end landscape
festures in the seiting which are important in defining the histaric
character so that, as a result, the character 5 diminished.

[496] The varied size. 578 5es, and architiciural stylos af thesa higlaric

SETTING (DISTRICT / NEIGHEORHO O
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SETTING (DISTRICT / NEIGHEORHOOD)

RECOUMMENDED NOT RECOMMENDED
Retaining the historic relationship batwean bu|ldings and Altering the relationship babwean the bulldings and landscape fes-
landscape features in the setting. For example, presennng the tures in the sefting by widening existing streets, changing landscape
relationship batwesn a town comman of Urban plaza and (he malerials, or lacating new sireets or parking areas where they may

adjacent houses, muncipal buidings, reads, end lendscape and | negatvely impact the histonc character of the setbing.
sireglscape Teatures,
Removing or relocating bulildings or landscape fealures, thereby
destraying the historic relationsnip between buildings and the land-
scape in the setting.

1| £ poscs a0 fire Cab Devies
cham dislingiivg faaiures Inthis
Filstore destrich fhaue been retEined,
@ merne shiicase wors oy lecal
artlsis

[22] Lowm wfrre mel Bs & o haractar
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SETTING (DISTRICT / NEIGHBORHOOD)

RECOMMENDED

NOT RECOMMENDED

Protecting and maintaining histerele features in the setting
through regularty-scheduled maintenance and grounds and land-
scape maragement.

Failing to protect and maintain materigls in the setting on & cyell-
cal basis so thal deleripration ol buildings and landscape features
resulrs.

Stripping or remowing histone features from bidldings or tha satting,
such as a porch, fencing, walkways, or planl material.

Installing protective fancng, baltards, and stanchions i the
setting. when necessary for securty, that are 25 unobtrusive as
prssible

Installing peotective tencing, bollasds, and stanchions in the setting,
when necessary for securily, withoul taking Inlo considerstion their
lacation and visibilty @a that they negativaly impact the histarie
character of the setting.

Protecting bulldings and landscape feabures when undertaking
work in the setting.

Failing to protect buildings and landscape features during work in
Ihe seting.

Evaiuating the overall condition of meterals and leatures to
determing whather more than protection 8nd maintenance,
such as repairs to materials and festures in the setting. will be
nECBasary.

Failing ta undertake adequate measures to snsure the protection of
materials and feaiures in the seiting.

Repairing features (n 1he setting by reinforcing the historic
materials. Repairs may include the replacement in king or with 8
compatible substitute material of hose extensively delzricrated
or missing parts of satting features when there ars suriving oro-
totypes, such as fencing, paving materials, treos, and hedgernows.
Repairs should be physically and visually compatible.

Failing 1o repair and reinforce damaged or deterorated histonc
meteriala and festuras in the seiting.

Rermoving material that could be repalred or USINE |Mproper repair
technigues.

Raplacing an entire Teature of the building or landscape in the
setting when repair of materiats and limited replacement of detero-
rated of missing componenis are feasible,

SETTING (RISTRICT / HEIGHRORHOOD)
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SETTING (DISTRICT / NEIGHBORHOOD)

RECOMMENDED

NOT RECOMMENDED

Replacing in kind an entire bullding or landscape feature (0

the setting that is foo deteriorated to repair (if the overall form
and detailing are stlll evident] using the physical evidence as a
model to reproduce the festure. If using the same king of mate-
rial i5 not feasible, then a co mFatllJIe =ubstitute matenal may he
considerad.

Removing a character-detining feature of the bullding or landscaps
from the sefling thal is unrepairable and not replacing It or replac-
Ing it with a new featurs that daes not match.

Llzing a substifute matenal for the replacement that dees not convey
1h same appearance of the surviving bullding or landscape lealure

Desi : the Replace it for Missing Historic Fealures
Desigring and installing a new feature of the hailding or land-
scape in the setting when the historic feature is complately
missing. This could include missing steps, streetlights, t=iraces,
trees, and fences, The design may be an accurale restoratiun
based on documentary and physical evidence, but only when the
lesiure to be renlaced coexisted with Lhe featurss currently in
the =etting. Or, it may be a new design that s compatible with

the historic character of the setting.

s for & Mew Use

Desigring mew features (such as parking areas, access rmmps,

or lightingl, when required by a new use, so that they are as
unabirusive as passibie, refain the historic retationships Detween
bulidings and the landscape in the setling, and are compat [bia
with the historic character of the setfing.

The followimg wark & highlighted to indicare that @ i speciic to Rehabilitarion profects and should only be considered qter the preservdfion concerns lune
Ireem addressed.

Creating an inaccurete appearance because the replacement for
the missing feature is based upon insufficient ghysical or historic
documentation: is not & compitible design, or becauss this festure
did net eoesist with the featuras currently in the setling.

Introducing a new building or landecapa feature that Is visuaiiy or
obherwise mcompatible with the setting's historic character {e.g,
replacing low matal fencing with a nigh wood fenca).

Locating parking areas directly adiacent 1o historic bulldings where
vehicles may cause damage to bulldings or landscape fedtures or
when they negatively impact the historic character of the setting if
landecape features and plant materals are removed.

Desigring new extenor additions to tistoric buildings or adiacent
new constiuction that are compatible with the Aistonc eharactar
of the setting that presere the historic relationship between the
bulidings and the [andscape.

-Intmducing new construchion info historle districts which (s visually
Incampatible ar that destroys historic relationships within the sst-
ting, or which damages or deslroys importan! landscape fealures

Removing non-significant buildings, additions, or landscape fea-
tures which defract from the historic character of the sefting

Remeving @ historic building, a building feature, or landscape
feature which is impartant in defining the histonc characler of the
seting.

SETTING (RISTRICT / HEIGHBORHOODY
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CODE-REQUIRED WORK

RECOMMENDED

NOT RECOMMENDED

ESSIBILITY
Identifying the historic building's character-dafining exterior
features, interior gpaces, features, and finishes, and fealures of
the sie and setting which may be affected by accessibility code-
reguired work.

Epnsittve solutians to meting accersimlity and Hj-sagety code requirements ave an important part of peatecting the kistoric character of the huilding amd
site, Thus, werk that nuust be dome to meet nse-spectfic code requdrementts should be considered early in planning o Refabiitation of a Fsorls buildinge
Jfar a new wee, Broguse code erandates are dirve iy refaled fo occipancy, sione nies regeire bess eliange e athers and, Hroes, may be more appropriate fora
Inistorie butlding, Early ooprdinarion with code exfbreemenr murhorinics can reduce the impact of alterations necsssayy to comply with current todes.

Uindertaking accessibility code-required alterations befora identify-
irg those extesior features, interior spaces, features, and finishes,
and features of the site and setting which are character defining
and, therefore, musl be preserved.

Camplying with barierfree access requirements imsuch a
manrer that the higtoric building's character-dafining aexterior fea-
iures, interior speces, features, and finishes, and feetures of the
sile and setting are preserved or impacted as |[ttle as possibla.

Altering, darmaging, or destroying characterdefining etesior fea-
tures, interior spaces, features, and finishes, or features of the site
and setting while making modifications to a building, its sita, or
setling to comply with accessibility requiremernts,

CODE-REQUIRED WORK | ACCESSIEILITY
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CODE-REQUIRED WORK

RECOMMENDED

NOT RECOMMEMDED

‘Work ing with spacialists in accassibility and historic preservation
1o determing the most sensitive solutions to comply with aceess
requirements in 8 historc buslding, 1t site, or sefling,

Making chanpes to historic buildings, their sites, or sefting without
first consulting with speciglists in sooessibility and Historic preser
vation to determine the most appropnzte solutions to comply with
acoessibility requirements.

Providing barmer-{ree access that promotes indegendence for the
user while preserving significant historic features,

Making modificaticns for accessiility that do mot provice indepen-
dent, safe acoess wh|le presarying histonc features,

Finding sclutions to meel accessibility reguirements that mini-
mize the impact of any necassary alteration on the historic build-
ing, |ts sile, and selting, such as compatible ramps, paths, and
lifts.

Making modifications for acoessiGility without considering the
impact on the historc buslding, its site, and setting.

[33] This grikrance ramo (gl s corpal| e witn e
Hisloric snaracter af thés corrmartial buiging
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REHABILITATION

CODE-REQUIRED WORK

RECOMMENDED

NOT RECOMMENDED

Using relevant sactions of existing codes regarding accessibil-
ity for historic buildings that provide allemalive means of code
comaliance when code-required work would othenwize negatively
impact the hislonc characler of the property,

Minimizing the impact of accessibility ramps by installing them
on secondary elevalions when it does not cornpromise accessibil
Ity or by screening them with plantings.

Instailing elevatars, lifts, or innompatible ramps at a primary
entrance, or relocating primary enlrances to secondary bocaliors to
provide gecess without investigating other options or locations.

Adding & gradual slops or grade to the sidewalk, if appropriata,

o access the entrance rather than installing a ramp that would
be more inbrusiva lo the hisioric characler of the bullding and the
district,

Adding an exterlor stalr or elevalor lower thal is compatiole

with the historie eharcter of the Building in a minimally-visible
location only whan it is not pessible to accommodate it on the
interior vathout resulting in the loss of significant historic speces,
features, ot finlshes,

Installing & lilt & inconspicuousty 85 possible whan it 1s neces-
sary to Iocate it on @ primary elevation of the Historic building.

Installing [Ifts or elevators on the interior in sacondary or less
signicant spaces where feasibla.

Installing |ifts or efevators on the interior in primary spaces which
will negatively impact the historic chasacter af the space.

155] The @t tscompstble wih the
ntdiasivial o facter of thas farmies
WATENGLER.
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CODE-REQUIRED WORK

RECOMMENDED NOT RECOMMENDED

|dentifying tha higloric building's character-defining exierior Undertaking life-safaty code-required afterations before ideniifying
features, interior spaces, features, and finishes, and feahires of those ewterior features, interior speces, features, and finishes, and
the sile znd setling which may be alfectad by life-safaly code- feafures of the site and setting which are character defining and,
requined work. therefore, must be preserved.

Complying with life:safety codes {inciuding requirements for Aftering, damaging, or destroyipg chasacter-detining exterior fea-
Impact-resistant glazing, security, 2nd seismic retrafit) s such a | tures, interior spaces, features and finishes, or faatures of the site
mannar that the historic building's character-defining extenor fea- | and setting while making modifications to a bullding, its site, o
tures, iterior spaces, festures, and finishes, and features.of the | setting to comply with Ife-safety eode requirements

site and selting are preserved or Impacted as |itle as possible.

femoving building materials only after testing has been con- Remaving building materigls without testing first to identity the

ductsd to identify hazardous matenals, and using only the lesst | hazardows materials, or using polentially damaging methods of

damaging abalement mathods. abatemenl

Prowiding workers with appropriate personal eguipment for gro- Removing hazardous o tonic malerials without regard for work-

tection from havards on the worksite ers' health and safety or envirmmnmentally-sensitive dispesal of the
materials.

Warking with code afficials and histeric presereation special ists Masing |fe-satety code-renuirer changes (o the building without
to investigate systems, methods, or devices 10 make the bulld- consulting code officials and historic preservation specialists, with

ing campliant with lifesafety codes to ensure (hat necessary {he result thal altzrations negatively impact the hislonc character of
Alearations will be compatible with the historic character of the 1he building.
building,

Using relevant sections of existing codes regarding [1le safety for
histore buildings that provide aiternstive means of code compl-
ance when code-required work would ntherwise negatively impact
the historic character of the building.
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CODE-REQUIRED WORK

RECOMMENDED

NOT RECOMMENDED

Upgrading historic stairways and =levators to meat |ife-safety
codes so that they are not damaged or otharwise negativaly
Impactad.

Damaging or making inappropriate slterstions lo histonc stairways
and elevalors or to gdjacent features, soaces, or finishes in the
process of doing work to meel code requiraments,

Irestalling sensilively-designed firesuppression syslems, such as
sprinklers, sathat historic featurss and finishes are prasered

Covering character-defining wood feafures with firesretardant
sheathing, which rasulls in allering their sppezrance.

Applyng fire-retardart coatings when appropriate, such as intu-
mescent painl, 1o proteci slesl struclural systems.

Using fire-retardant coatings i they will damage or abscure cherac-
ter-defining features.

Adding a new stzirway or elevator lo meel [ife-salely code
refuirements in a manner that preserves adjacent character
dafining Teatures and spaces.

Altering, damaging, or destroying character-defining spaces,
featres, o finishes h‘h_eh adding a new code-required stairway or
ebevalor,

Lising =xisting openings an secondary or (ess-usible alevations or,
If necessary, creating new openings on secondary or fess-visible
slevatians to seeammedate second egress requiremients.

Using a primary or cther highly-visible elevation to sccommedate
zocond egress raquiremants without investigating ather options or
Iocations.

Placing a code-required staimway of elevator thal cannet be
accommaocated within the histore building in & rew exterior addi-
tion locatad on a socandary er minimally-visible elevation.

Gonstructling 8 new addition to accommodate code-required stairs
or an elevator on characterdefining elsvations or where it will
nhscure, damage, of destroy cheracter-defining features of the
bulding, its site, or selting.

Designing 2 new exterior stairway or olevatar tower addition thar

15 compatitle with the histone character of the buwilding,

1583 Fire doors that
rokract into the walls
have B2en indlaled here
i wisihle in pankoh

fr e ws b Figiees
chasacer ot [res core itar
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REHABILITATION

RESILIENCE TO NATURAL HAZARDS

RECOMMENDED

NOT RECOMMENDED

Rexlience o notural hazards should be addvessed a5 pavt of the treatment Reqafaiftation, A historic butlding e hmee exishing chavacteristios or features
Thaet elp address or mimimize the mpacts o natural Rhesards. These should be usad 10 best advartage aod shopld be faken feto consileration enrly in the
flienstivig steges of @ rebabilintion predect hefare groposing axg new rearments, When new adaptive rreaemrenss ave needed they showld be carried out in g
marmer that will have the least impact o the hinoric character of the bulding, fir site, and sefting .

Identifyung the wulnerabilities of the historic properiy to the
impacts of netwral hazards (such as wildfues, numcanes, or
tarnadoes) using the most current ciimate |nfarmation and data
dvallable,

Failing to | dentify and penadically reevaluate the potental vulner
ahility of the building, its sits, and sstling to the impacts of natural
mazards.

Assessing the potenbia| impacts of known wulnerebilities on
character-defining features of the building, its site, and setting;
and reevaluating and teassessing potenlial impacls ona regular
basis.

Decumenting the properly and charscter-defining festures as a
record &nd guida for future repain work, should It be necessary,
and sloring the documenlation in 2 weatherproct location.

Failing to document the historic property and its character-defining
features with the resull that such information is net avaitable in the
future lo guide repair or reconstruction work, should it be necessan.

Ensuring that histonc mesources inventories and maps are sccu-
rate, up to date, and sccessible in fimes of emergency.,

Maintzining the building, its site, and selting in.goed repair, and
regularly monitoring character-defining fegtures.

Falling to regularly monitor and maintzin the property and Ihe
bullding systems in good rapair.

Using and maintaining exshing characteristics and features of the
histaric bullding, (1= site, setting, and larger envirmnment (such
as shutters for storm prolection or a site wall that keeos gut flood
waters) that may halp o avoid oF minimize the impacts of natural
hazards

Allowing loss, damage, or destruction o occur 1o the histaric bu(ld-
ing, it= site, or setting by failing to evaluate potential future impacts
of natural hazards or io plan and implement adapt ve measures, |
necassary to address possible threats.

Undertaking work 1o prevent or minimize the loss, damage, of
destruction of Lhe histaric properly while retaining and preserving
signdicant features and the overall histaric character of the build-
ing, Its site, and setting.

Carrying out adaptive measures intended to addness the impacts
of natural hazards that are unnecessarily invasive or will otherwisa
adversely impact the nistoeie eharscter of the building, it side, or
satting.

RESILIENCE TO NATURAL HAZARDS
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REHABILITATION

RESILIENCE TO NATURAL HAZARDS

RECOMMENDED

NOT RECOMMENDED

Ensuring that, when planming work to adapt for natural hacards,
al| feasibie alternatives are considerad, and thst 1he options
reguinng the least slterstion are considersd first,

Implementing jocal @nd regional traditions (such as elevating
residential tuildings at risk of flsading ar reducing flammahlz
vegelation around structures in fire-prone arsas) for adapting
ouitdings and sttes in responss to specific nstural hazards, when
approprate. Such traditional methods may be aporopriate if they
are compatible with the histore charscter of the bullding, its site,
and setling,

Implementing a lrestment traditionally vsed in another ragion or
one typically used for @ differant property type or architectural slyle
which is not compatible with the historic chamcter of the property.

Lising special sxemptions and varances when adaptive frest-
ments 1o protect buildings Trom known hazards would otherwise
negatively impact the historic characier of the building, its site,
and setling.

Considering adaptive opfions, whenever possible, that would
protect multiple historic resources, IF the treatmant can be impla-
mented without negatively impacting the hisicric charactar of

tne district, or archeological resources, ether cultural or raligious
featuras, or burial grounds,

Sustainability
Suseainability (s usually a very impartant and integral past of the
rreatment Behabiliation. Existing energy-efficient features should

be taken into consideration sarly in the plinning siages of a rehabili-
tarion projeer before proposing any energy improvernents. There are

numerous treatments that may be wsed to upprade a histors: build-
ing to help it operate more effcently while reraining its characrer.

The topic of sustainahilicy is addressed in decall in The Secretary of
the Interjor's Standards for Rehabilivavion & Mustrated Guide-
limes on Sustainability for Rehabilitaring Historic Buildings.

RESILIEMCE TO NATURAL HAZARDS
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NEW EXTERIOR ADDITIONS TO HISTORIC BUILDINGS AND

RELATED NEW CONSTRUCTION

RECOMMEMDED

elevators and stairnways) 0 secondary or non-charscter-defining
Interior spaces of the hastanc bullding rather than constructieg 2
rew addition.

NOT RECOMMENDED

Flacing Functions and services required for a new use (including | Expanding the size of the historic bullding by constructing a new

addition when requiremants for the new use could be met by alter-
ing nen-charactedefining inferod spaces.

Constructing 8 new addition on a secondary ar non-characler-
defining elevation and limiting its size and scale In relationship to
the: histonc building.

Consbructing a new addition on or adjacent o a primary elevation
of the bullding which negatively impacts the bullding’s histeric
characier.

Constructing & new add tion thal resulls in the leas| posible luss
of historic materials 50 that character-defining featuras are nat
abscured, damaged, or desiroyed,

Altaching & new addition in @ manner that obscuras, damages, o
destroys characters-defining features af the nistaric ouilding,

Designing a new addition that & compatibla wiih the historic
bulding,

Designing 8 new addition that is significantly differant and, thus,
incompalible with the hisloric beilding.

Ensuring that the addilion s subordinate and secondary to the
histeric building and s compalible in messing, scale, materials,
relationship of sofids to voids, and color.

Constructing a new addilion that is as large as or larger than the
historic tuilding, which visually overwhelms it (e, results n the
diminutian ar lass al its histaric character).

HEW EXTERICR ADDITIONS TO HISTORIC BUILDINGS AND RELATED HEW CONSTRUCTION




REHABILITATION

NEW EXTERIOR ADDITIONS TO HISTORIC BUILDINGS AND

RELATED NEW CONSTRUCTION

RECOMMENDED NOT RECOMMENDED
Using the sama foems, materials, and ealor range of the histere | Duphcating the exact form, matenal, stybe, and detailing of the
building in @ manner that does not duplicate it, but distinguishes | histeric building In 2 new addition so that the new work sppears o
the addition from tha ms;rral ';:lmldrna. be Ristane,

Basing the alignment, rhythm, and size of the window and door
openings of the new addition on those of the histeric building.

Ineorpotating a simple, recessed, small-scale hyphen, o con-

i6la-of The materals

nectian, 1o prysically and visually separate the addition from the Hoskgny and locanan 1
nisteric bu/lding. 1he DAk af-thue hstaric
mage are amportant
Distinguishing the addition from the original building by setting it ""””"-I!;“"""! ;‘_‘:—I"
wack from the wall piane of the histonic building. e ey
Wackenzie

MEW EXTERIOR ADDITIONS TO HISTORIC BUILDINGS AND AHELATED NEW COMSTRUCTION 15?



REHABILITATIOM

NEW EXTERIOR ADDITIONS TO HISTORIC BUILDINGS AND
RELATED NEW CONSTRUCTION

RECOMMENDED NOT RECOMMENDED

Ensuring that the addition is stylistically appropeiste tor the his-
toric building type {e.g., whether Il is residentizl-or institutionall,
Considerifg the design for a new addition 0 terms of 105 rela-
teonehip to the historic building as well as the historic district.
neizhbarhocd, and setting.

|&82) Thie stz tower
ar e rear ol (s
cormmartial ulldng

1% dcomeatibh npy
aodian
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NEW EKTERIDI{E ADDITIONS TO HISTORIC BUILDINGS AND

ELATED NEW CONSTRUCTION

RECOMMENDED NOT RECOMMENDED

Rooltop Additions

Designing & compat ble mottop addition for a multi-stary build- Construeting a maftop additinn that is highly wiaible, whieh nega-
g, when required for @ new use, that is set back al least one full | tively Impacts the charscter of the historic bullding, is site; setling,
by From the primang and other Righly-visible elevations and that | or district.

is incenspicuous whan viewed from surrounding streats,
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NEW EKTERIDR ADDITIONS TO HISTORIC BUILDINGS AND

RELATED NEW CONSTRUCTION

RECOMMEMDED

NOT RECOMMENDED

Limiting a rooflog addition lo une steey In halght to minimize its
wisthility 2nd its impact on the historic character of the buiiding,

Constructing a nighly-visible, multi-story roofiop addition that aters
the building's hisioric characler.

Constructing & roottop addition on low-rise, one- to three-story nis-
toric buildings that i high'y visible, overwhelms the building, and
negatively impscis (he histenc dislricl.

Constructing a reoftop addition with-amenities {such a5 a raised
panl deck with plantings; HYAC equinment, orscreening) that s
highly visible and negstively Impacts the hisiorlc characler of the
building

(4] Mot Recammended

It generdlly not apocapriste fo
constract 4 raatlap adition an &
Iowrise, tor fothree-Siony Dulldng
3ueh as tid because | negalively
atfrcts ity mstonc character
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NEW EXTERIOR ADDITIONS TO HISTORIC BUILDINGS AND

RELATED NEW CONSTRUCTION

RECOMMENDED

Related Mew Construction

NOT RECOMMENDED

Adding 2 new bullding 1o a historic-site or propery enly if the
raquirements for & new o continuing use cannot be accommo-
dated within the existing structure or structures.

Adding 2 mew building to 2 historic site or property when the project
requirements eouid be accommedetes within the exi=ting structure
Qr struciunas,

lLocating new construction far enough away from the historic
bullding, when possible, whera i1 will be minimally vicible and
will mol negatively affect the building's character, the site, or
seiting

Placing new cohstruetion tod close to the historic building so that it
negatively impacis the building's charadler; the silz, or setling.

TERS {4y Thig (fzr inft)
15 & compatble new
At Aulickng eors rusted
or tna site ot a histaris
olantation bouse (o
Altngugh traditiodal i
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NEW EXTERIOR ADDITIONS TO HISTORIC BUILDINGS AND

RELATED NEW CONSTRUCTION

RECOMMENDED

NOT RECOMMENDED

Designing new construction on a historic site or in a histornc
satting that it is compatible but differentiated from the historie
Busild g o buildings.

Replicating the features of the hisloric building when deslgning 2
new buliding, with the result that it mey be eonfused as historic or
onginal to the site or satting

Considering the design for related new construction in terms of
its relationship to the historic building as well as. the historic
cistrict and s2tng.

Ensuring thal mew cansbruction is secondary to tha historic build-
Ing and goes not detract from its significanse.

Adding new construction that resuits in the diminution or |oss of
the Ristonic character of the building. including its design, materi-
als, location, or setfing.

Constructing a rew bullding on a historic property or on-an adjacent
site that s much larger than the historc building.

Designing new buildings or groups of buildings lo mest a new use
that are not compatible in scale or design with the character of
the histaric building and the site, such as apartments on & historic
school property that are 100 residential in appearante.

Using site features or land formations, such as trees ar sloping
terrain, io help minimize the new construction and iis impact on
the historie buitding and property.

Designing an additicn to a historic bullding |n 2 derssly-built
location {such as & downtown commercial district) to appear as
a separate building or infill, rether than as an addition. In such
a setbng, the addibion or the mfill slructure must be compatible
with the size and scale of the historic bullding and surrounding
buiIdings—usually tha frant elevalon ol the new bullding shoufd
be in the same plane fi.e., not set back from tha histedc bulld-
ing). This approach may also provide the opportunity for 2 farger
addition or infill whan the fagade can be brokan up inta smallar
slaments that are consistent with the scale of the histoie build-
Ing and surrnunding buildings.

MEW EXTERIOR ADDITIONS TO HISTORIC BUILDINGS AND RELATED NEW CONSTRUCTION
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INTRODUCTION

The Historic Water Filtration Plant is located at 300 Railroad Avenue in Boulder City, Nevada (see Figure
1). Silman and Me| Green Associates (MGA) have been retained to perform a structural assessment of
the building as part of a larger Historic Structures Report (H5R) and Preservation Treatment Plan, As part
of the assessment existing documents were reviewed and an on-site investigation was performed with
the rest of the design team on November 9, 2021, Following the site visit observations analyses were
performed to assess the live load capacity of the framing and the ability of the structure to resist lateral
loading (wind and seismic).

, i

Figure 1 —Aerial of Site Looking North {Google Earth)

The building is up to three stories tall above grade with a large basement space. The structure consists
of concrete foundations and below grade walls, steel/concrete framing at the first floor, wood framing
at upper floors/roofs and exterior brick masonry walls above grade. Total square footage for the
building is estimated to be around 7600 sf broken out as follows: 2900 sf at the basement level (non-
infilled areas), 3400 sf at the first floor, 1000 sf at the second floor, and 300 sf at the third floor.

The purpose of the repart herein is to provide the following:
= Descriptions of the existing structural systems (floor framing, roof framing, walls, etc.)
* Observations on existing conditions of structural elements
»  Analysis of existing live load capacities for floors/roofs
s Preliminary seismic evaluation to highlight potential hazards
s Summary of structural recommendations for repairs based on conditions assessment and
analyses

For the purposes of the report key plans have been provided below so that consistent nomenclature
when referencing different areas and elevations of the building (see Figure 2, Figure 3, and Figure 4),

1 Boulder City Water Filtration Flant - HSR 02-23-2022
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Figure 3 = First Fioor Key Plan
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For the elevation references the front of the building is the Southwest Elevation, the rear with the
Clarifier Tanks is the Mortheast Elevation, the end with the unloading shed is the Southeast Elevation,
and the side with the additions is the Northwest Elevation (see Figure 5).

Figure 4 — Secand (Teft) and Third (right) Floor Key Plans

T

Y - S

Figure 5 — Key Flan for Elevations

Building History

The building history is focused on changes that have impacted the structure of the Historic Water
Filtration Plant. A more comprehensive history can be reviewed by referencing the 2006 Facility Reuse
Plan and the various drawings that have been made available to the design team.

» 1931 -The Boulder City Water Filtration Plant was constructed in order supply water from
Hoover Dam under the Boulder Canyon Project Act (see Figure €).

3 Boulder City Water Filtration Plant = H5R 02-23-2022
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Figure 6 — General Plan from Original 1931 Drawings

1932 — The NW Addition appears to have been added shortly after the ariginal canstruction
based on photos recently uncovered by the design team. The NW addition is added over top of
the Clear Well which was part of the original construction. The NW Addition is the first addition
as it is noted as existing in the NE Addition drawings.

1950-1969 — The second one-story addition is added to the building. Drawings were produced
for the ME addition in 1950; however, the as-builts are dated 1969 (see Figure 7). As a result,
there is still some question as to exactly when construction occurred. The NE addition was
added over top of the North Mixing Chambers (now Filter Room) and the South Carbonating
Chambers. It was at this time that the interior walls for these spaces were removed,
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Figure 7 —Floor Plans and Elevations from 1950 Drawings for the NE Addition
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= 1982 — The facility is closed and mothballed by GSA (see Figure 8).

Figure 8 = 1982 Phota Looking Northwest from NRHP Nomination

1984-1985 — GSA declares the building surplus property and transfers ownership to Boulder
City.

Late 1980s — The city infills the two Clarifier Tanks, the north Carbonating Chambers, and the
east Mixing Chambers to address safety concerns. Use of the building is limited to storage.
1990s — The community adds an arts park to the eastern side of the parcel and a community
garden to the western side of the parcel.

2018 - It is reported that a re-roofing project occurred of the high pable and hip roofs as well as
the three flat roof areas on the one-story section. Re-roofing project stripped the old roofing
product down to the existing wooden deck but does not appear to have added any new
structural sheathing.

Boulder Cicy Water Filtration Plant - HSR 02-23-2022



INVESTIGATION

The investigation herein is based on site observations fram November 2021 combined with a review of
past drawings, reports, and photos that were made available to the design team. While an site
observations were made at both the interior and exterior of the building. In general, the structure was
readily visible, and access was possible for almost all building areas. At the interior all spaces were
documented except far the Clear Well and the tanks/chambers infilled by the city in the late 1980s. At
the exterior all elevations were documented and only the roofs were not directly observed.

Past relevant documentation that was made available to the structural team at the time of the
investigation included the following:

= 1931 Original Drawings — Total of 8 sheets of the original 1931 drawings with a high quality scan
and good resolution
o General Plan (45-D-1156)
Reinforce ment Details-Wall Elevations (45-D-1157)
Second and Tank Floor Plans and Details (45-D-1189)
Nartheast Elevation (45-D-1190)
Southwest Elevation (45-D-1191)
Northwest and Southeast Elevations {45-D-1192)
Longitudinal Section and Details (45-D-1193)
o Cross Section and Details (45-D-1194)
= 1950 Addition Qriginal Drawings — Total of 2 sheets with a high quality scan and good resolution
o Foundation, Floor Plans and Elevations (45-301-4092)
o Roof Plan and Sections (45-301-4093)
= 1983 Natlonal Register of Historic Places (NRHP) Nomination for Boulder City Historic District
(Volume | and Volume 1) by Janus Associates
= 2006 “Facility Reuse Plan — Historic Boulder City Water Filtration Plant” dated January 31, 2006
and put together by the City of Boulder City — Community Development Department
& 2006 “Facility Reuse Plan - Appendix A: Copy of Deed” — 1985 deed to the City of Boulder City
= 2006 “Facility Reuse Plan - Appendix B: Copy of Original Plans for Construction of Facility” — 32
sheets of the original drawings from 1931 with a low-quality scan and poor resolution. Relevant
structural sheets not included elsewhere include {note that several sheets related to piping,
lighting and equipment have heen omitted):
o Clarifiers and Carbonization Chambers {45-D-1110})
Mixing Tanks (45-D-1111)
Reinforcement Plan (45-D-1112)
Rapid Sand Filter: Foundation and Sections — Reinforcing Details (45-D-1116)
Steel Superstructure Framing (45-D-7}
Pipe Gallery and Clear Well: Plan and Sections (45-D-1154)
Pipe Gallery and Clear Well: Reinforcement Details — Wall Elevations (45-D-7)
Pipe Gallery and Clear Well: Reinforcement Details (45-D-1174)
Pipe Gallery and Clear Well: Reinforcement Details (45-D-1175)

Q9 Q89 9 o 0
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Pipe Gallery, Clear Well and Loading Platform: Reinforcement Schedule (45-D-1176)
Loading Platform (45-D-1177)
First Floor Plan — Lintel Schedules (45-D-1187)
Miscellaneous Building Details (45-D-1195)
Section Thru Pipe Gallery (45-D-1203)
Floor Plans — Equipment Layout (45-D-1204)
Elevator Installation (45-0-1212)
Miscellaneous lron Details (45-D-1215)
o fGrading Plan (45-D-1241)
» 2018 "Boulder City Assessments — Old Filtration Plant (300 Railroad Avenue)” dated February 14,
2019 and put together by Stantec

2 QoD &9 6

Structural Description & Assessment

Foundation

Under maost of the building there appears to a reinforced concrete mat foundation. Scaling the historic
drawings, the mat appears to be on the order of 12 inches thick and serves as the exposed basement
slab, The basement elevation varies and is anywhere from about 10 feet below surrounding grade [at
the Filter Beds) to upwards of 22 feet below grade (at the Clear Well). The elevation of the basement
slab at the infilled Clarifier Tanks and surrounding chambers is approximately equal to the Filter Bed
elevation; however, the grading drops off towards the northeast end of the site making those (no longer
exposed) slabs only about 6 feet above grade. Although the first floor of the Unloading 5hed is several
feet lower than the adjacent Operating Floor this is the one area of the building without a basement
below. There is a 2 foot deep pit to accommaodate the elevator at the Pipe Gallery foundation mat.
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Figure 9 = Section Showing Foundations Through Clear Wel| {left), Pipe Gallery {center) and Unloading Shed [right)

At the Unloading Shed the foundations vary a bit from the mat found elsewhere. This portion of the
building appears to have the exterior load bearing walls sitting on shallow concrete spread footings and
with a more traditional slab on grade that appears to be about 6 inches thick.

Similarly, the Clarifier Tanks are also a bit different from the rest of the structure at the foundation level.
The perimeter walls for the tanks are essentially concrete cantilever retaining walls with shallow spread
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footings measuring 7°-6* wide and 15 inches deep. At the center of each tank there was a large concrete
pier that sat on a shallow spread footing about @ foot square in plan and 3 foot deep. The sloping
bottam of the tanks was formed with a 6 inch slab on grade (see Figure 10).
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Figure 10— Snc'lmn Through a Clarifier Tank

At the building there are typically reinforced concrete foundation walls up to the first floor level. Most of
the concrete foundation walls appear to be 12 inches thick, although there are a few exceptions such as
the walls around the Filter Beds and the Unloading Shed, which are 8 inches thick. At the Unloading
Shed the concrete walls extend up about 4 feet above the slab on grade so that there is a consistent top
of concrete elevation and transition to brick masonry (Figure 11).
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Figure 11 —Section Showing Concrete Foundations Walls at Filter Beds {left) and Pipe Gallery (right)
Condition Assessment

Many of the foundation elements are below grade and not directly visible. Where observations could be
made the slabs were in fair to good condition. Similarly, the concrete foundation walls were also in fair
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to good condition where exposed to view. At the Pipe Gallery there were isniated areas where the
concrete walls have begun to spall and expose the rusted reinforcing bars (see Figure 12).

Figure 12 — Concrete Spalling and Deterioration at Pipe Gallery Foundation Wall

There is limited evidence of differential settlement at the site except for the Unloading Shed. Some
vertical and diagonal cracking was noted in both the concrete stem walls and the brick masonry walls
above. The foundations for this portion of the building are not on mat and are at a higher elevation than
the rest of the structure, which may partially explain some of this observed distress (see Figure 13).

Figure 13 — Step Cracking at South Corner of Unloading Shed
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Floor Framing

The first floor of the building is typically concrete framed with 8 inch thick reinforced concrete slabs. The

slabs often bear on concrete foundation walls with beams at isolated locations.

The floor above the Filter Beds has large openings and consists of 8 inch thick concrete slabs that

cantilever off the concrete foundation walls. The slabs cantilever up to 3 foot from the face of the wall

(see Figure 14).
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Figure 14 - Section Showing Cantilever First Floor Slabs at Filter Beds (left)
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The operating floor above the pipe gallery consists of (3} 14 inch deep north-south running steel wide
flange beams spanning about 17 feet between concrete foundations walls. The beams support a one-
way concrete slab spanning about 12 feet between steel beams. There are two openings in the floor; the
elevator shaft at the south end framed out with concrete foundation walls, and one at the north end
framed out with additional east-west running steel beams and with steel grating above (see Figure 15).

10
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Figure 15 - First Floor Framing at Operating Room (steel beams in blue and walls in red)

At the Northeast Addition, the south end of the first floor above the Carbonating Chamber was an open
space and the first floor over the basement was added as part of the addition. This floor is elevated
about 2 feet above the adjacent first floors and consists of 8 inch deep steel wide flange beams spanning
in the north-south direction that support stee!| bar grating (see Figure 16).
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Figure 16 — Stegl Framed Floor with Grating at Northeast Additlon (1950 Drawings)

The north end of the Northeast Addition above the Filter Room has a large opening in the floor which
consist of 8 inch thick concrete slabs supported by a combination of concrete walls and 5 inch deep steel
wide flange beams (see Figure 17). Like the south end these new floor slabs all date to the time of the
addition as the chambers below were previously open to the outdoors.
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Figure 17 — Section through First Floor of Mortheast Addition Above Filter Room (1950 Drawings)

At the Northwest Addition the first floor is the old roof over the Clear Well. The structure here appears
to be an 8 inch thick concrete siab spanning in the east-west direction to the concrete foundation walls
and a north-south running concrete beam in the center of the span (see Figure 18).
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Figure 18 — Section Through Clear Well Showing First Finor of Morthwest Addition

i PR G

The Storage Floor is the only second floor level at the building. No observations could be directly made
as a ceiling was In place but based on provided documentation it is believed that the framing consists of
{2} 2x8 (nominal) woed floor joists spiked together (see Figure 18). The joists span in the north-south
direction 19 foot across the space.
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Figure 19 = Section Thraugh Storage Floor Showing 2x8 Second Floor Ioists

They are supported by a brick masonry wall at the north end and a steel frame at the south end (see
Figure 20). Spacing of the joists is not provided but is likely 16 inches on-center. There is straight wood
sheathing above the floor joists.

There is a steel spiral staircase at the south end of the Storage Floor that connects the basement, first
floor and second floor levels. From the second floor there is a ladder to get up to the third floor.

The Tank Floar is a small third floor area that houses a 10 foot diameter tank. There is a steel frame
around the perimeter of the room with columns and beams partially embedded in the exterior brick
masonry walls. The floor itself consists of (6) 2ast-west running steel beams spanning the 15 foot
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distance across the tower and spaced at around 2 to 3 feet on-center. Above the steel beams there is 1
inch thick wood sheathing that forms the floor.

Figure 21 — Tank Floor as Viewed from the Second Floor Balow
Condition Assessment

The floor framing is generally in fair to good condition where observations could be made. In particular,
the wood and steel floor framing appear to be in good condition relative to their age, with few signs of
deterioration outside of some surface corrosion on the steel and water staining on the wood (see Figure
22).

Figure 22 = Gooed Condition of Floors at Northeast Addition

At the concrete framed floors some spalling was evident at the underside of the slabs. The most
significant damage observed was at the underside of the Operating Floor where several spalls exposed
underlying corroded rebar (see Figure 23).
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Figura 23 = View of Spalling at Underside of Operating Floor Concrete 5lab

Roof Framing
At the one-story portions of the building the roofs are flat and the framing consists of 4x10 (nominal)

wood rafters spanning in the north-south direction and bearing on brick masonry walls. The rafters have
straight wood sheathing (2x laid flat at original construction) and a bullt-up roof above. Over the
Unloading Shed and Filter Beds the rafters are spaced at 36 inches on-center, whereas the spacing
increases to 48 inches on-center at the new additions (see Figure 24}.

Figure 24 = Roof Framing at Unloading Shed
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The Storage Floor has a gable roof which consists of 2x6 (nominal) wood rafters at 16 inches on-center.
At every other rafter there is a 2x6 horizontal tie and vertical at the peak to essentially create a truss,
Above the rafters there is 7/8 inch thick straight sheathing, 3-ply built-up roofing and a tile roof. The
roof framing spans 19 feet, has a 4:12 roof pitch, and bears on a 2x sill above the north/south brick
masonry walls [see Figure 25).

Figure 25 — Roof Framing above Storage Flaor

Above the Tank Floor the tower has a hipped roof. The framing consists of 2x10 (nominal) hip rafters
and 2x6 (nominal) rafters at 16 inches on center. Like the second floor roof there is 7/8 inch thick
straight sheathing, 3-ply built-up roofing and a tile roof (see Figure 26).
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Figure 26 — Szction Showing Roof Framing Above Tank Floor Tower

Condition Assessment

The wood roof framing is in fair condition. At the original 1931 construction there has been some
maoisture infiltration over time, but it appears to have caused limited structural damage. Some water
staining is evident at rafter and sheathing, and the paint is failing, but it does not appear to have caused
any significant section loss of the wood. At the two flat roofs added over the addition mare significant
water damage is evident. There are signs of significant water damage at the Northwest Addition. A
ceiling is in place, so observations were limited, but the interior finishes had started to fail in response to
the moisture and it is very likely there is damage to the underlying roof rafters (see Figure 27).

Figure 27 — Plaster Ceiling Failure at NW Addition

17 Boulder City Warer Filtration Plant - HSR 02-23-2022



Exterior

The exterior of the building consists of load bearing brick masonry walls. The walls range from 8 to 12
inches thick. The thicker walls are typically concentrated at the heavier loaded areas of the original
construction, whereas the thinner walls occur in areas such as the second floor of Storage Floor, the
Unloading Shed, and the additions. At the south end of the Northeast addition there are two short
exterior wall segments that are wood framed. The brick masonry walls typically sit on the concrete
foundation walls near grade.

The windows and door openings typically have steel angle lintels embedded in the brick masonry.
Openings have been boarded up around the building perimeter to prevent intrusion.

At the south end of the Unloading Shed there is an exterior concrete framed stair/loading dock that has
been partially demolished. At the east end of the site several feet of the concrete walls around the
Clarifier Tanks are still visible (see Figure 28).

==

Figure 28 — Photo at South End of Site Showing Loading Dock (left) and Clarifier Tanks [right)
Condition Assessment

The exterior walls are in fair condition. Some mortar loss is evident in the brick masonry particularly at
drains and near grade where rising damp has accelerated the mortar deterioration. Repointing will likely
be required on the exterior elevations (see Figure 29).
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Figure 29 — Maortar Loss Due to Rising Damp

Some concrete cracking and spalling is evident at the exposed concrete foundation elements. The
damage is particularly evident at the exposed portions of the Clarifier Tanks. Spalling and horizontal
cracks are most evident near the top of the wall {see Figure 30).

Figure 30 = Concrete Damage at Top of Walls

Vertical cracks appear at a regular spacing along the wall, with the largest cracks found at corners (see
Figure 31). At some of the vertical cracks underlying rusted rebar has been exposed.
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Figure 31 — Crack at Clarifier Tank Retaining Wall

There is a chimney that was within the two story portion of the Operating Floor, which was demolished
at some point in the past. Portions of this chimney remain at the basement level and pose a falling
hazard with questionable stability (see Figure 32).

Figure 32 — One Wythe of Old Chimney 5till Remains

Lateral System

The lateral force resisting system relies on the unreinforced masonry shear walls. Unreinforced masonry
is not ideal in a high seismic region such as Boulder City, as the material has very little ductility and can
fail with little warning during an earthquake. In addition, the masonry is quite heavy when compared
with similarly sized steel or wood framed buildings. This presents a couple issues; (1) the seismic force is
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directly proportional to the weight and (2) should the masonry walis callapse they present a much
greater risk to life safety given their weight.

While the building was not explicitly designed for seismic it does appear there were some detailing
considerations given to anchoring the diaphragms to the walls. Tie rods and anchor bolts are typically
used to provide some positive attachment between the wood framed floors/roofs and the masonry
walls. Spacing of the anchorage varies, but in some cases is up to 6 feet on-center (see Figure 33).
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Figure 33 — Detail of Second Floor (left) and Roof [right) Anchorage to Masonry Walls

ANALYSIS

The analysis herein uses the 2018 |nternational Building Code (IBC) and International Existing Building
Code (IEBC). Design loads and analysis procedures are based on these mode| building codes and
referenced standards. For the preliminary lateral assessment, the Tier 1 Checklists from the ASCE 41-17
(Seismic Evaluation and Retrofit of Existing Buildings) were used to highlight potential deficiencies.

Assumed Malerial Properties

Assumed material properties used in analysis will be based on values appropriate to the period of
construction. The ASCE 41 has assumed minimum preperty values that can be used for historic materials
in the absence of documentation or testing.

Masonry
s  Compressive Strength (') = 800 psi = allowahble ~200 psi

¢ Allowable flexural tensile strength = 5 psi
s  Allowable shear strength = 30 psi

Timber
¢ Assumed Douglas Fir Larch #1
* Reference Design Bending (Fs) = 1000 psi
s Reference Design Shear Parallel to Grain (F,) = 180 psi

Steel
& Structural Steel Yield Strength (F,) = 33 ksi

21 Boulder City Water Filtration Plant - HSR 02-23-2022



Concrete
e« Concrete Compressive Strength (') = 2 ksi
¢ Reinforcement Yield Strength (f,) =33 ksi

Design Loads
The Inads presented below assume the structure is Risk Category Il (ASCE 7-16, Table 1.5-1), but that
decision will need to be re-evaluated once a final occupancy is determined.

Dead Loads

Typical Flat Roof = 15 psf = total area ~ 2700 sf 50 Wiatroer= 41 k
Rafters = 4 psf

Sheathing = 4 psf

Roofing = 1 psf

Ceiling = 4 psf

Misc. = 2 psf

Typical Sloped Roof = 25 psf = total area ~ 1400 sf so Wigped rmei= 35 k
+  Wood Framing = 4 psf
¢ Sheathing = 3 psf
s Roofing & Clay Tiles = 16 psf
e Misc. =2 psf

Typical Wood Floor = 18 psf = total area ~ 1300 sf 50 Wyood fiaer = 24 k
= Wood Framing = 6 psf
e Sheathing = 3 psf
e (Ceiling Finishes = 4 psf
»  Misc. & Piping =5 psf

Typical Framed Concrete Floor = 110 psf > total area ~ 1700 sf so W conc fioor = 187 k
* Binchslab= 100 psf
o Misc, Partitions & Piping = 10 psf

Exterior Walls = 115 psf (assumes 12" masonry) —* total area ™~ 7000 sf so W 1= 805 k

Live Loads
The following values are specified by the applicable codes and standards. These loadings will need to be
refined once an occupancy has been determined.

Live Load
Occupancy ar Use
Unifarm (psf) Concentrated (lbs)
Assembly Areas 100 -
Catwalks 40 -
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Offices 50 2,000
Roofs 20 -
Stairs and Exit Ways 100 -
Light Storage 125 -
Heavy Storage 250 -
Stores 100 1,000
Snow Loads
Loading not applicable for Boulder City, Nevada.
Wind Loads
s Basic Wind Speed (by jurisdiction) V=99 mph
* Wind Directionality Factor {ASCE 7-16, Table 26.6-1) Ks=085
e Exposure Category (ASCE 7-16, §26.7) B
= Topographic Factor [ASCE 7-16, §26.8) Kx=1.0
= Ground Elevation Factor (ASCE 7-16, Table 26.9-1) Ke=0.93
= \elocity Pressure Coefficient {ASCE 7-16, Table 26.10-1) K.=0.90 (at 20°)
=  Gust Effect Factor (ASCE 7-16, §26.11) G=0.85
s Enclosure Classification (ASCE 7-16, §26.12) Enclosed
= |nternal Pressure Coefficient (ASCE 7-16, Table 26.13-1) GCyi=+0.18
= Velocity Pressure (ASCE 7-16, Egn. 26.10-1) .= 18 psf
s Design Wind Pressure (MWFRS) p =16 psf

Wind Area
Wind Base Shear

Seismic Loads
The seismic force-resisting system has been assumed as unreinforced masonry shear walls. Seismic
parameters below have been provided using both the ASCE 7 and ASCE 41.

ASCE 7-16 Sefsmic Parameters

Soil Site Class (Assumed)

Short Period Design Spectral Acceleration

One Second Period Design Spectral Acceleration
Seismic Design Category (ASCE 7-16, §11.68)

Seismic Importance Factar (ASCE 7-16, Table 1.5-2)
Response Modification Coeff. (ASCE 7-16, Table 12.2-1)
Seismic Response Coefficient {ASCE 7-16, Egn. 12.8-2)
Effective Seismic Weight

Seismic Base Shear

ASCE 41-17 Seismic Parameters

LB
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The building is at a site with a high level of seismicity as defined by the ASCE 41. The Basic Performance
Objective for Existing Buildings (BPOE) is as outlined below:
s To achieve a life safety structural and nonstructural performance for BSE-1E seismic hazard, and
= To achieve a collapse prevention structural performance and hazards reduced nonstructural
performance for a BSE-2E seismic hazard

BSE-1E Seismic Hazard (earthquake with 20% probability of exceedonce in 50 years — 225 year return
period)

# Short Period Design Spectral Acceleration Sis=0.184

= One Second Period Design Spectral Acceleration Sm=0123g

BSE-ZE Seismic Hazard (earthquoke with 5% probability of exceedance in 50 years — 975 year return
period)

# Short Period Design Spectral Acceleration S:=0497¢g

= One Second Period Design Spectral Acceleration Sy1=0.266g

Analysis Results

Live Load Capacities
Based on the limited information found in existing drawings, the first-floor member capacity may be

between 80 and 100 pounds per square foot (see Figure 34). Additional probes are required to confirm
the design assumptions used in the strength calculations as this capacity is based on select members
where information could be gathered in the field or from provided documentation - many structural
elements withing the floor assembly have not yet been evaluated due to lack of information.

The spacing of the second-floor wood joists is currently unknown. Preliminary assumptions are that the
joist spacing may be between 12 to 24 inches. At a 12-inch spacing the member exhibited a deflection
deficiency at 40 psf. Additional probes to identify woed species and joist spacing will help confirm the

capacity.
100 PSF j

B PSF -+

100 PSF

-

a)
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Figura 34 - Schematic plan showing preliminary capacities of a) ground floor, b} second ficor, and c) tank floor level

b)

c)

Lateral Load Assessment

An ASCE 41-17 Tier 1 quick check utilizing a seismic hazard with a return period of 5% in 50 years was
used to identify shear stress deficiencies in the unreinforced masonry shear walls. Unreinforced
masonry shear walls should have a calculated shear stress of less than 30 psi for brick masonry. In most
locations the walls have adequate shear stress capacity. The 2" floor wall supporting the tower is close
to the limit and requires localized reinforcement (see Figure 35).

Figure 35 —Vulnerable wall piers in the Morthwest Elevation {left) and Southwest Elevation {right}

Deficient wall piers can be strengthened by the addition of a concrete overlay, or by the addition of a
fiber reinforced composite overlay (see Figure 36).
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Figure 36 — Conceptual retrofit detail with a concrete overiay (left) and a fiber reinforced composite overlay [right)

The current out of plane detailing is not adequate for an improved seismic performance. Improved
seismic detailing of the out of plane masonry attachments can supplement the capacity of the existing
anchors. New tension anchors can be added to the fioor level as shown conceptually in Figure 37.

BT LI WAL

! — ENISTING JOWT
Drilied cowe! ———— AND BHEATHENG

STEEL ARGLE
CONKECTION TO JORST

Geilirg e e v ved
af reptacad el

Figure 37 — Conceptual retrofit detail to supplement out of plane anchorage capacity

Straight-sheathed diaphragms have less lateral capacity as compared with plywood or even diagonally
sheathed diaphragms. The ASCE 41-17 Tier 1 checklist identifies any diaphragm with a length-to-width
ratio greater than 2-to-1 as a patential vulnerability. Further evaluation is necessary, but it appears a
plywood overlay may be required at some of the wood framed floors and roofs.
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a) b}

Figure 38 - Schematic plan showing diaphragms with a vulnerable aspect ratio a) storage floor, and b) tank floor levels
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STRUCTURAL WORK RECOMPMENDATIONS
The recommendations related to structural observations and analysis is still being developed. Below is a

preliminary bullet point list of structural work that is anticipated:

27

Masonry Repairs — A deep repointing should be assumed over much of the exterior brick
masonry walls. For cost estimating purposes it should be assumed that about 35% of the surface
area of exterior walls will require repointing.
Concrete Repairs —Concrete repairs will be required for first floor slabs and concrete foundation
walls. Attention should be focused on the condition of the concrete walls around the Clarifier
Tanks and the concrete elements at the Pipe Gallery. Crack repairs are likely to take the form of
an epoxy injection. Spall repairs will involve removing loose concrete, cleaning/coating exposed
reinforcement, and providing a patching mortar to restore the section.

o Assume 30 sf of higher priority conerete spall repairs (2* thickness) using a patching

maortar and 30 linear feet of crack repairs using epoxy injection repair

Selsmic Repairs — Based on the preliminary assessment additional anchorage of floor and roof
diaphragms to masonry walls will be required. In addition, it is recommended that a plywood
overlay be installed over existing wood sheathed floors/roofs to strengthen the diaphragms for
seismic. Finally, some localized reinforcement should be anticipated at one or two wall lines to
address shear issues. The reinforcement could take several forms — FRP added to the inside face,
shotcrete, or at the tower potentially adding in new bracing to the existing steel frame that is
already integral with the wall.

o Assume 3200 sf of X" plywood overfay ot certain roof/floor diaphrogms at original
building. Note that this would be added with the existing straight sheathing to avoid
impact on historic fobric/oppearance. As discussed, perhaps same {or all) this work gets
shifted to o loter phase if the city is resistant to replacing the new roafs.

o Assume [3x3 steel ledger angle around perimeter with anchors at 2° on-center into

masanry ta strengthen connection. This would be applied over a total of about 400 linear
feet, Actual detail likely to vary but this should get us o good estimate of costs.

o New shotcrete wall at (2) wall lines identified as vulnerable. Wall should be assumed as

4" thick and with a combined total surface area of about 1000 sf.
Floor Strengthening — This will need to be coordinated with future occupancies, but some
amount of floar strengthening, and infill should be assumed. The wood framed floors might
require some sistering in order to increase their capacity and meet live loading requirements.

o Assume 1000 sfof new 2x wood framing sisters odded at storage floor to existing joists
Chimney Removal — The remnants of the original chimney will need to be removed from the
Pipe Gallery.

o Assume removal of about 10 sf of loose masonry in basement
Piping — Existing hung piping and equipment may require additional lateral bracing.

Further Investigations — The ceiling should be removed from the Nerthwest addition to better
understand the quantity of wood repairs/replacement that is required. In addition, a prabe is
recommended at the second floor to verify the wood framing as it is currently hidden by a
ceiling.
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MECHANICAL

Existing Conditions:

The building does not have any existing HYAC equipment except for one window
mounted AC unit. The unit appears to not be in functioning condition and should be
removed.

Adding Equipment:

If there is a desire to add heating and cooling te the building as part of the refurbishment,
HVAC equipment will need to be added. The type of system wil depend on the
proposed occupancy.

It is anticipated that the existing building structure will not be able to support significantly
heavy equipment. As such, if any equipment is added, it is recommended that the
equipment be mounted on the ground outside with smaller fans inside. This could be split
system units or a VRF system. The fan coils may be duciless or ducted if space allows.

Occupied spaces will require ventilation per code. Qutside gir may be provided either
through an HVAC system or a dedicated outside air system.

Some rooms such as restrooms and janitor rooms will require exhaust per code. Small
restroom ceiling fans may be provided in these spaces.
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PLUMBING

Existing Conditions:

The existing waste systern looks to be abandoned. The entire system within the building
footprint shall be demolished and removed. The service is located South side of the
building.

The existing below grade piping cutside the building will need fo be field evaluated for
damage. Any parts of the piping that can be repaired with a Cured In Place Pipe repair
sleeve shall be repaired. Any portions of the pipe that have damage beyond the repair
that a CIPF system can sleeve, then these portions shall be excavated and replaced with
new pipe.

It is anticipated that any pertions of the interior piping, in particular, some portions of the
cast iron hub and spigot piping. may be retained in a nonfunctional manner to illustrate
the historical significance of the piping that was used in the past during the time frame
that the building was originally built.

The existing water system looks tc be abandoned. The entire system within the building
footprint shall be demolished and removed. The service is located an North side of the
building. There are two existing abandoned water services. The original service looks to
be a hot tapped pipe infercepting the original large pipe water main entering the
building for water processing. The newer service is an existing meter in a yard box with an
inlet into the building. also located on the North side of the building.

The existing large pipe hot tap shall be demolished and removed completely. The existing
meter in the yard box shall be evaluated for size and condition. If the size is inadequate
for the building's future needs, or the meter is non repairable, then this meter shall be
demolished and removed. The yard hydrant located next to the meter box shall be
demolished and removed.

The plumking fixtures inside the building, including but not limited to, the flush valve toilet,
the lavatory, and the emergency shower shall be demclished and removed.

The existing gas service to the building looks te be abandoned. The meter has been
removed previously. There Is o gas pressure regulator at this location. The existing gas
pressure regulator shall be removed.

Adding Fixtures and Equipment;

If there is a desire to add new plumbing fixtures or equipment in any future refurbishment
then the systems (water. waste, and gas) will need to be evaluated and designed for the
new needs and requirements of the building. If required, plumbing equipment such as
water heaters shall also be planned for any future refurbishment.

Al new fixlures and equipment will need fo meef the lalest codes and regulations. All
future piping systems shall meet all new codes and regulations.
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Photo 2 - Existing Fixture

Fhoto 3 - Existing Water Haot Tap Photo 4 — Existing Water Meter & Yard
Hydrant
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Pholt 6 - Existing Hub and Spigot Waste

OF PLUMBING REPORT
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ELECTRICAL

Service

The original electrical service entrance was located on the Northeast side of the property
stubbed ta a weather head approximately 20’ high on the water tank tower. The service
hos been disconnected and removed to the weather head with cables inside the
building being cut at the nearest accessible point in the building. Refer to Phofo 1 & 2 for
disconnected service locations.

Photo 1 - Interior Service Entrance Conduit and Cut Conducters

Photo 2 - Extericr Service Entrance Weather Head, lcoking South

A new electrical service will be required, size to be determined based on new building
use. The exisling service location can be reused however new conduit, conductors,
weather procfing, and weather heads will need to be installed.

Existing building grounding elecirodes were not able to be found during our sife visit. In
Clark County, our sail is very carrosive to copper grounding electrodes and the installed
electrodes are lkely gone. We recommend that the new service enfrance receive a
supplementary grounding electrode system complying with 250.52 to connect to cold
water piping. building steel and a new concrete encased elecfrode.

Distribution Equipment

Existing distribution eguipment is Square-D manufactured. installed with the original
building and modified throughout the buildings history to incorporate various equipment
updates. The existing distribution equipment is well beyond its usable life expectancy and
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has degraded past repair. Additionally, the distribution topology used was suitable for o
water freatment facility with many motors, pumps, and controllers. The new space will
likely require different power consumption and layout characteristics and should be
replaced accordingly. Furthermore, to comply with cumrent building codes. there will
need fo be revisions to the accessibility of the branch circuit fuses, circuit breakers, and
cenfrols. Depending on the space occupancy. the electrical equipment may need to
be occessible “only fo qualified personnel” and will need various sofety labels installed
for arc-flash ond gpproach boundary reguirements.

New infermal breakers, fuses, swifches, contactors, and conductors will need te be
installed to recommission any equipment. There is a passibility, with Square-D's approval,
that the existing enclosures can be restored to keep the same aesthetic as the original
space. Otherwise, new enclosures should be installed and painted/labeled ta mateh the
original finish.

Existing conduit and raceway throughout the building is all suface mounted and
recommended fo be disconnected and replaced. The conduits installed are not in good
condition and pulling new wires through them could damage the conductor's insulation.
Any replaced conduit is recommenced fo remain surface mounted and be painted to
match the new finishes. Conduit and raceway stubbed out from concrete above or
below should be sealed and capped level with the concrete. Outlet boxes for switches,
receplacles, and miscelloneous devices appear 1o be made of stainless steel or cast iron.
The stainlesssteel boxes are in relatively good condifion and can be cleaned and
reused.

Lighting

Existing lighting Is a combination of flucrescent 112 tubing, and incandescent light bulbs
in pendant fixtures. Exterior facade light fixtures are similar in appearance to the interior
pendant maunted fixtures, except wall mounted. Refer to Photo 3 for typical fixtures. The
fixture housing can remain or be replaced with a new fixture matching the original form-
factor. No additional exterior lighting was found on the property for the adjacent
community gardens or the parking orea. Additional fixtures are recommended to comply
with IES recommended light levels. New LED light sources will need to be installed
throughout to comply with IEC recommended lighting levels, egress lighting, and energy
consumption compliance.

Photo 3 - Typical Existing Light Fixtures
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Egress lighting and exit sighage wil need to be installed throughout. Recommend
praviding battery back-up on board new fixtures and exit signs In case of normal power
loss.

Existing lighting controls are single pcle, 20A rated switches. New lighting conirols will
reed to be incorporated in the renovated space to comply with cument IECC
regulations. Depending on space type, there will need to be cccupancy sensing, fimers,
and/or light reductions confrols installed as a part of this project. New manual lighting
controls are ovailable to match the form factor of the existing switches.

Elevator

Existing elevator will need ta be modified to comply with current building code. Existing
elevator equipment, shaft lighting, shaft receptacles and sump pump provisions will need
to be replaced.

Telephone/Data Systems

Existing telephone and data systems service enfrance is at grade on the Nortnwest cormer
of the property, refer o Photo 4. There are exterior rated enclosures and o metering
pedestal however It appears that the service is disconnected at this time. Inside of the
building the existing telephone bockboard board and all equipment will need to be
replaced to be compatible with modern tele-data infrastructure. This is not
recommended to be in view of the public as it will not be able to match the historic
aesthefic of the space.

Photo 4 - Telephone Service Enfrance

Fire Alarm System

Fire alarm devices were not found during our investigation. New systems will need to be
installed to meet current building codes with pull stations, strobes, and homns. Conduif,
raceway and boxes can be surface mounted.

END OF ELECTRICAL REPORT
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TERPconsulting

fire +life safety

Boulder City Water Filtration
300 Railroad Avenue
Fire Protection Assessment Report
TERPconsulting Project #21.0078

INTRODUCTION

A survey was performed on the Boulder City Water Filtration facility on 9 November 2021. All areas were
included in the survey; our role was to assess building fire protection + life safety systems and consider
the building for reuse. The building has not been in use since circa 1982, It is desired to renovate the
building for reuse.

The building is approximately 4,300 ft* and includes multiple elevations as it previously accommodated
water filtration tanks & equipment; building height is approximately 40'. The building has a basement
level (pipe gallery), main level at or slightly above grade plane, a second level, and third level/equipment
platform that is accessible via ladder only and accommodates a water tank.

BUILDING CONSTRUCTION

The building includes a mixture of materials including but not limited to: concrete and wood floors, steel
columns and beams, brick, and wood & bullt-up roofing. The structure is not provided with fireproofing.
Based upon building materials, the construction type in accordance with the 2018 International Building
Code (IBC) is either Type IlIB or VB.

Renovation Impacts:

s The required building construction type and maximum allowable area is dependent upon
the building’s accupancies. As the building is relatively small (4,300 ft?), classification as a
Type VB structure would not prohibit most uses, including assembly (Group A). However,
the maximum allowable number of stories above grade plane for an unsprinklered Group
A occupancy is one (1).

+ Due to the low building area, separated building use provisions would not be necessary
(i.e., fire-resistive occupancy separations).

¢ Overall, building construction type does not prohibit renovation to new occupancies and
the building may remain nonrated.

1604 5, Maryland Parkway, Las Vegas, NV 89104 | office: 417029539436 | fax +1.702.441.2654

TERPeonsulting.com
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FIRE PROTECTION AND STANDPIPE SYSTEMS
SPRINKLERS

The building is unsprinklered. Present code requires an automatic sprinkler system for any building greater
than 5,000 ft*, or dependent upon the occupancy type and associated calculated occupant load. As a
renovation to an existing building, the 2018 International Existing Building Code should be utilized as
adopted by Boulder City, and the retrofit of an automatic sprinkler system would be dependent upon the
level of remodel. The 2018 International Building Code (new construction) may be utilized for reference
or alternate method purposes.

Renovation impacts:

» Retrofit of an automatic sprinkler system is dependent on the remodel, including the
following factors:

Leve| of remodel {|.e., project area and extent of renovations)

Occupancy classification (e.g. Two-story Group A occupancies reguire
sprinklers)

Occupant load

Coordination with local authorities, who may be open to alternative
methods of protection.

e Automatic sprinkler system will require new water connection with backflow prevention
system. Riser may be located within building interior: wet-pipe system would be required
if the building is conditioned.

FIRE PUMP

As the building is unsprinklered, a fire pump is not provided. A fire pump would anly be required if city
water pressure is inadequate to support an automatic sprinkler system,

STANDPIPE SYSTEMS

A standpipe system is not provided. Standpipes are required in new structures where the highest
occupiable floor level is greater than 30’ above the lowest level of fire department access. All portions of
the building are below 30’ from the lowest level of fire department access except for the high-level tank
area. Presuming this area will not be occupied, a standpipe system should not be code required.
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ALTERNATIVE FIRE EXTINGUISHING SYSTEMS

The building has no alternative fire extinguishing systems, and there are no code requirements for such
system with renovations; however, an alternative system may be desired in lieu of an automatic sprinkler

system.

NFPA 914, Code for the Pratection of Histaric Structures, may be suggested to the Authority Having
lurisdiction for use with the renovation. NFPA 914 allows a performance-based approach to protecting
historic structures, If an automatic sprinkler system is undesired due to potential water damage should
sprinklers operate, the use of an zlternative fire extinguishing system may be suggested.

PORTABLE FIRE EXTINGUISHERS

As an unoccupied building, we did not identify portable fire extinguishers. A building remodel will require
the inclusion of ABC-type fire extinguishers upon occupancy,

FIRE HYDRANTS
Fire hydrants are provided within the building vicinity and appear to provide adequate building coverage.
FIRE ALARM SYSTEM
The building does not have a fire alarm & detection system. Present cade requires a fire alarm system
dependent upon several factors: occupancy type, calculated occupant load, and number of stories. As a
renovation to an existing building, the International Existing Building Code may be utilized, and the retrofit
of a fire alarm system would be dependent upon the level of remadel.
Renovation impacts:
s Retrofit of a fire alarm system is dependent on remodel, including the following factors:
Level of remodel (i.e., project area and extent of renovations)
Occupancy classification & load (e.g. Group A occupancies with 100
occupants above level of exit discharge, or 300 total occupants requires fire
alarm system).

LIFE SAFETY

Egress was generally found to be noncompliant for a traditional building under current code. The building
was designed as a water filtration facility and as such is designed for limited use by trained personnel, as
well as multiple equipment-anly areas not designed for regular access. The facility is served by a single
spiral stairway connecting Basement through Second Level, and the Third Level tank floor is served by a
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ladder; neither spiral stairways nor ladders are acceptable means of egress components for public
occupied spaces. The IBC only allows ladders as a means of egress for equipment platforms that are
dedicated solely to housing equipment.

A renovation of any kind that is intended for public use will require substantial egress updates, Most
importantly, any story above grade will require two (2) means of egress that are separated by at least one-
half the maximum diagonal of the stary.

The following noncompliant egress conditions were identified:

= Single spiral stairway serves Basement through Second Level
= Third Level accessible by ladder anly

= Multiple elevation changes without accessible ingress/egress
» Grated floors

= S5tairs without solid risers

= No exit signage

* Noemergency lighting

®  Elevator not functional.

Figure 1: Spiral Stairway
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Figure 2: Lodder access to Level 3 tonk

Figure 3: Open grate floor and stairs
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CONCLUSION

The facility was designed for a specific function as a water utility site, and therefore is not built to current
standards for a normally occupied building. Significant fire protection + life safety system upgrades are
required to meet present code, should the building be renovated for public use. Most importantly, egress
must be upgraded. The inclusion of fire suppression will be dependent upen the new occupancy and direct
coordination with Boulder City officials, It is our opinion that NFPA 914, Code for the Protection of Historic
Structures, should be utilized as a reference guide for any retrofit of fire suppression or alarm systems.

If you have any specific questions, please do not hesitate to contact our office.

Regards,
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Prepared by:

Bryan L. Douglass, PE
principal fire protection engineer
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1 INTRODUCTION

Ninyo & Moore has performed an asbestos and lead based paint survey in support of upcoming
renovation activities as part of the Boulder City Water Filtration building, in Boulder City, Nevada
(Site; Figure 1 and Figure 2). This report has been prepared in accordance with generally
accepted environmental science and engineering practices. This report is based on conditions al
the site at the time of the sampling activities and provides documentation of our findings and

recommendations.

2 PURPOSE AND SCOPE OF SERVICES

The objective of the survey is to provide renovation recommendations based on the materials
encountered at the time of this survey and regarding the potential presence of asbestos containing
materials (ACMs) and lead containing surfaces (LCS) that are present within the Site structures,
which may require removal prior to the planned renovation activities. For the purposes of this
assessment, LCS refers to lead-based paint (LBF), as defined by the United States Department of
Housing and Urban Development (HUD).

The scope of services performed by Ninyo & Moore for the study is identified below.

Performed a visual reconnaissance of the property to evaluate for the possible presence of
ACMs and LCSs.

= Collected bulk samples of suspect asbestos containing building materials for submittal to an
independent laboratory for analysis of asbestos content via United Stales Environmental
Protection Agency (EPA) Test Method 600.

+ Collected bulk samples of suspect LBP for submittal to an independent laboratory for analysis
of lead content via EPA SW-B46 Test Method 7000B: Flame Atomic Absorption
Spectrophotometry.

+ Prepared this ACM and LCS report, which presents our data and summarizes field activities.
This report includes a photograph log showing the site and vicinity, general structure
descriptions, laboratory testing information, field collected data, |aboratory test results, and
conclusions and recommendations,

3 SITE DESCRIPTIONS

The site consists of a former water treatment filtration plant at 300 Railroad Avenue in Boulder
City, Nevada. Construction of the plant includes concrete floor and walls, as well as brick walls.
Different colored paints coated the interior walls and floors of the building, as well as equipment.
The tanks and piping found in the plant were for use in the plant's prior water filiration activities.
The plant was built in 1932 to provide potable water for Boulder City. Padlocked access is located
on the western side of the building.
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4 FIELD LIMITATIONS

Underground utilities, such as suspect cementitious water lines or suspect insulated/coated gas
or electrical lines were not assessed during the survey activities. If additional suspect materials
andfor surfaces are encountered during the site building demolition/renovations that have not
been assessed, they should be assumed to be asbestos-containing and/or lead-containing and
handled accordingly, or they should be sampled and analyzed to assess whether they are

asbestos-containing and/or lead-containing.

5 SAMPLE COLLECTION AND ANALYSES

On November 8, 2021, the site enclosure and equipment were assessed and analyzed by
Mr. Amir Bajramovic, of Ninyo & Moare, for the presence of ACMs and LCS. The ACM and LCS
surveys followed United States Environmental Protection Agency (EPA) guidelines, or industry
standards, within the limitations of the scope of this assessment. Survey activities are discussed
below, Consultant certificates are presented in Appendix A.

5.1 Asbestos Survey

Representative samples of suspect ACMs were collected after identification of homogeneous
sampling areas (areas in which the materials are consistent in color, texture, construction or
application date, and general appearance). Several homogenous areas were observed for
material type, location, condition, and friability. Representative samples were collected from the
accessible homogenous area without causing significant or structural damage to building

materials. Samples were collected using EPA-recommended sampling procedures.

Building materials suspected to contain asbestos included the concrete floor of the structure,
concrete wall, brick wall, office drywall, ceiling insulation, and tile and mastic. A total of 14 bulk

samples of the were collected and submitted for analysis.

The suspect asbestos samples were analyzed by EMSL Laboratory, which is accredited by the
National Voluntary Laboratory Accreditation Program (NVLAP), for the presence and
quantification of asbestos fibers using polarized light microscopy with dispersion staining
(PLM/ds), in general accordance with EPA Method 600/R-93/116. The lower limit of reliable
detection for asbeslos using the PLM method is approximately 1 percent by volume. Currently,
the EPA and the State of Nevada stipulate that materials containing more than 1 percent asbestos
constitute an ACM. Building materials that were sampled and analyzed for the presence of
asbestos are presented in the attached Table 1. Materials sampled for asbestos fibers were
determined to be “ND" (for "None Detected”) within the asbestos laboratory report except for the
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office tile and mastic, which had a concentration of 2% chrysotile. A copy of the laboratory

analytical report and chain-of-custody record for suspect ACMs is presented in Appendix B,

5.2 Lead-Containing Materials Survey

In-situ analysis of total lead content was conducted by sampling suspect lead-containing painl
and submitted to a lab for analysis. The suspect lead-containing paint were analyzed by ESML
Laboratory, which is accredited by NVLAP, for the presence and quantification of lead using flame
atomic absorption, in general accordance with EPA Method SW 846-7000B. The EPA stipulates
that paint containing an amount equal to or in excess of 1 milligram per square centimeter
(1.0 mg/cm?), or more than half of one percent {0.5%) by weight (or 5,000 milligrams per
kilogram [mg/kg]), constitute a lead-based paint (LBP). Coatings with any detectable amount of
reported lead would be considered lead-containing surfaces (LCS).

The surfaces of 7 accessible components were sampled. The survey results are summarized in
Table 2.

6 SURVEY RESULTS

The following sections describe the survey results.

6.1 Asbestos Results Summary
Based on field observations and the analytical results of bulk samples collected during the survey,
several potential homogenous areas of suspect ACMs were detected within the compound.

The laboratory analysis of the 14 bulk samples did not detect asbestos except for the sample
containing the office tile and mastic, which consisted of 2% chrysotile. A copy of the |laboratory
analytical report and chain-of-custody records are presented in Appendix B.

6.2 Lead-Containing Surfaces Summary

A total of 7 surfaces were sampled and tested for lead content . Three of the samples analyzed
had detected lead concentrations at a reported concentration of less than 0.5 percent by weight
(or 5,000 mg/kg) and are considered lead-containing paints (LCP). The rest of the samples had
lead concentrations greater than 0.5 percent by weight and are considered lead-based paints
(LBP). Occupational Health and Safety Administration (OSHA) regulations apply whenever
materials with any detectable amounts of lead are disturbed. A copy of the laboratory analytical
report and chain-of-custody records are presented in Appendix B.
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7 RECOMMENDATIONS

7.1 Asbestos

The office tile and mastic were found to have asbestos concentrations of 2% chrysotile. If this
material is to be disturbed, licensed asbestos contractors are required for appropriate handling
and disposal.

» [fany suspect ACMs not analyzed and described within this survey are observed to be present

during demolition activities, the material should be sampled and analyzed for asbestos content
in order to determine the appropriate handling and disposal requirements.

= Alternatively, any building materials not analyzed for this survey and encountered during
demolition activities may be presumed to contain asbestos. These materials must then be
treated, handled, and disposed of accordingly.

7.2 Lead

Since LCS and LBP was detected on all paint surface analyzed in the |aboratory, the following
recommendations and precautions are provided:

« The |lead-containing surface should not be disturbed. All planned disturbances and removal

achivittes should be performed by a licensed abatement contractor with certified lead
personnel.

* Based on the results of the soluble and leachable analyses, the waste material may require
disposal as a RCRA-Hazardous waste or non-RCRA Hazardous waste.

* lLead abatement monitoring consulting services should be performed by a third party
environmental consultant, to include oversight of abatement contractor activities to be
performed in accordance with the abatement specifications, daily air monitoring, clearances,
verification of complete removal of hazardous materials, and preparation of a closeout report
summarizing the abatement aclivities.

« There is a possibility that additional suspect LCSs may be discovered during demolition
activities. Therefore, Ninyo & Moore recommends that, should additional suspect materials
not sampled or assessed in this report be uncovered during demolition/renovation activities,
(a) samples of suspect materials should be collected for laboratory analysis and activities that
may impact the materials should cease until laboratory analytical results are reviewed or (b)
the materials should be assumed to be hazardous and handled as such.

8 LIMITATIONS

Ninyo & Moore's opinions and recommendations regarding environmental conditions, as
presented in this report, are based on limited sampling and chemical analysis. Further
assessment of potential adverse environmental impacts may be accomplished by a more
comprehensive assessment. The samples collected and used for testing, and the observations
made, are believed to be representative of the area(s) evaluated. However, if additional suspect

ACMs or LCSs are encountered during demolition activities, these materials should be sampled

Ninyo & Mosre | Boulder Cily Hisforic Water Treatmen| Filiatior: Plast, Bowlder City, Mevada | ACMALEP | Febraary 22, 2022 4



by a qualified personnel, and analyzed for content prior to further disturbance. These numbers

should be confirmed prior to removal or repair activities.

The environmental services described in this report have been conducted in general accordance
with current regulatory guidelines and the standard-of-care exercised by environmental
consultants performing similar work in the project area. No warranty, expressed or implied, is
made regarding the professional opinions presented in this report. Variations in site conditions
may exist and conditions not observed or described in this report may be encountered during
subsequent activities.

This document is intended to be used only in its entirety. No portion of the document, by itself, is
designed to completely represent any aspect of the project described herein. Ninyo & Maoore
should be contacted if the reader requires any additional information, or has questions regarding

content, interpretations presented, or completeness of this document.

The environmental interpretations and opinions contained in this report are based on the results
of laboratory tests and field analyses intended to detect the presence and concentration of specific
chemical or physical constituents in samples collected from the subject site. The testing and
analyses for ACM has been conducted by an independent |aboratory which is certified by the
State of Nevada to conduct such tests, The testing and analyses for LCS has been conducted by
a representative of Ninyo & Moore, operating X-Ray Fluorescence eqguipment capable of
determining the content of lead within the required parameters for an in-situ screened sample.
Ninyo & Moore has no invelvement in, or control aver, such testing and analysis. Ninyo & Moore,
therefore, disclaims responsibility for any inaccuracy in such field screening results. Ninyo &
Moore used the X-Ray Fluorescence manufacturer's recommended procedures.

Our conclusions, recommendations, and opinions are based on an analysis of the observed site
conditions. It should be understood that the conditions of a site can change with time as a result
of natural processes or the activities of man at the subject site or nearby sites. |n addition, changes
to the applicable laws, regulations, codes, and standards of practice may occur due to
government action or the broadening of knowledge. The findings of this report may, therefore, be
invalidated aver time, in part or in whole, by changes over which Ninyo & Moore has no control.

Ninyo & Moore | Boulder City Hislorc Water Traaiment Filiration Plant, Boulder City, Nevada | ACKMLEP | Fetruary 23, 3022 5
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Table 1 - Lead Containing Material Analytical Results

Sample

P-6
p7

Motes:

Lead Concentration

Description
Blue Paint (wall) 4.5
White paint (wall) 0.91
Red apint (wall) 0.26
Floor paint 1.1
Tank paint 0.025
Flaor paint D.68
Office paint 0.11

1 - Coatings with any detectable amount of reported lead
would be considered lead-containing surfaces (LCS)

2 - The EPA stipulates that paint containing an amount
equal to or in excess of 1 milligram per square centimeter
{21.0 mgicm2), or more than half of one percent (0.5%) by

weight (or 5,000 milligrams per kilogram [mg/kg]},
constitute a lead-based paint (LBF)

Ninya Moare | Baulder City Historic Water Treatment Filtrstion Plant, Boulder City, Nevada | ACMLER | February 23, 2022
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Amir Bajramovic, e

Staff Engineer

EDUCATION

M.5., Civil Engineering, 2017, South
Dakota School of Mines & Technology

B.S., Civil Engineering, 2016, South
Dakota Schoel of Mines & Technalogy

REGISTRATIONS
Engineer-in-Training Certificalion (E.|.T.)

Amir has developed a wide professional profile during his brief career. His professional
experience includes environmental site assessments, hydrogeologic testing and
analysis, geotechnical field explorations, construction materials testing, soils analysis,
shallow and deep foundation design, shoring and underpinning, geophysical testing
and analysis, liquefaction and lateral spread assessment, and contractor coardination
for development projects in the commercial, indusirial, transporiation, residential, and
miltary sectors, Amir is skilled in the coordination of field activities, management
of contracters, liaising with clients, and dala management. He emphasizes the
submissicn of accurate, on-lime qualily project defiverables; as well as Identifying and
addressing problematic issues and impediments in accordance with federal, state,
and local statues and requlations.

EXPERIENCE

Former Fleet Fueling Facility Phase I, Las Vegas, Nevada: Staff Engineer for a
Phase || Environmental Site Assessment (ESA) at an abandoned facility in Las Vegas,
Nevada, The sile previously operated as a commercial fleet fuel station, The 40-year
old underground storage and distribution system remained in place. Duties included
averseeing field duties, which included advancing multiple exploratory borings for
geotechnical, enviranmental and hydrogeological assessment. Soil samples were
field screened using a callbrated photo-ionization device. Samples were cantainerized
and submitted under standard chain-of-custody protocol to a state certified laboratory
for confirmation analysis. The expedited timeline for completing the project was in
place, necessilaling reqular project updates lo client and lender groups. All project
deliverables were completed an lime and to the client's satisfaction,

Flamingo Wash |mprovements, Las Vegas, Nevada: Staff Engineer for a
geotechnical evaluation and hydrogeologic testing and analyses needed to
obtain a National Pollutant Discharge Elimination System permit through NDEP.
Responsibilities included overseeing and coordinating field work, logging and sampling
soils for the geolechnical study, constructing and testing of moniloring wells for the
hydrogeologic study, testing and sampling of the monifaring wells to characterize
graundwater quality and hydraulic conditions present at two non-contiguous drainage
channels. The output of the gecchemical and hydrogeologic data was entered info
a three-dimensional groundwater model to estimate the number and configuration of
wells and their combined flow rales that would be expected to dewater canstruction
excavations for the project improvements,

Moapa Valley Lewis Lift Station and Force Main Rehabilitation Groundwater
Quality Aquifer Testing, Las Vegas, Nevada: Project Geologist during a preliminary
hydrogeclogic assessment of the alluvial aquifer conditions for @ proposed sewer
farce main, which included a river crossing. Ninyo & Moore oversaw the installation of
two shallow groundwater monilanng wells collocated in @ geotechnical boring. Ninyo
& Moore collecied groundwater samples for laboratory analysis. Ninyo & Moore also
performed mulfiple recovery fests on the wells to obtain statistically comparable
data, which was then analyzed to estimate the hydraulic conductivity of the saturated
media within the project footprint. The hydraulic conductivity value was then entered
into site-specific groundwater models to estimate the flow rate and number of welis
expected lo dewaler the jack and bore pils for the river crossing, and the excavation
for the Iift station. The assessment resulls were used by the client to obtain the

Amir Bajramovic, EIT, Staff Engineer | Ninyo & Moore | Geotechnical & Environmental Sciences Consultants 1



Amir Bajramovic
Staff Engineer

necessary discharge permit and establish a consiruction schedule. Dutles included overseeing and coordinating field activifies;
logging and sampling soils for the geotechnical study and hydrogeologic study; installing monitoring wells used to characterize
groundwater conditions; performing field testing and sampling; completing data analysis, and writing portions of the geotechnical
and hydrogeologic study reports.

Wagon Trail Channel, Las Vegas, Nevada: Staff Engineer for a Phase | Environmental Site Assessment (ESA) of a section of
roadway through which an ephemeral wash passed. This project involved drainage from and 1o BLM |and via developed county
land. Duties included performing the Phase | field assessmant, researching and reviewing historical resources, and writing the
Phase | assessment and providing dellverables in a imely fashion,

Amir Bajramavic, EIT, Staff Enginesr | Ninyo & Mooee | Geotechnical & Environmental Sciences Cansubtants 2



Courtney J. Brooks, cem
Hydrogeologist

-
%
&
-
o -
A
=
EDUCATION

B.5., Geology, 1989, llinois State
University

M.S., Geohydrology, 2000, lllincis State
University
REGISTRATIONS

CERTIFICATIONS
CEM 2128 (Nevada)

Courtney has over 28 years of consulting experience overseeing hydregeoiogic and
environmental investigations, managing hazardous materials and wasles, and
providing EHS fraining programs. His professional experience Includes groundwatar
resources expleration and development, surface hydrology, groundwater compliance
and modeling, enviranmental impact assessment, environmental auditing, and soil
and groundwater assessment and remediation in various regions of the United Stales,
Europe, Asia and Sub-Saharan Africa.

EXPERIENCE

CCWRD 18003 Flamingo Water Resource Center Membrane and Ozone
Chemical Facility, Clark County, Nevada: Hydrogeologisl performed a
hydrogeologic evaluation in support of the design and construclion of a new 10,000
square foot chemical storage and feed facility at the FWRC East Campus. The project
included installation, testing and sampling of multiple groundwater test wells to
asceriain the groundwater quality and estimate the discharge rate and well
configuration expecled to achieve dewalenng targets during construction, The
deliverable provided the information needed to apply for a discharge permit through
NDEP.

Sewer Collection System Capacity Additions, Clark County, Nevada:
Hydrogeologist performing aquifer lesting for the preparation of discharge permit
applications for mulliple dewatering operalions located throughout Las Vegas Valley,
Duties included collecting groundwater samples for detection of perchlorate and other
potentlal arganic and inorganic contaminants, aquifer tesling, and groundwater
modeling to estimate the flow rate and volume of discharge water necessary to
achieve dewatering farget elevations,

Project LING Observation Wheel Dewatering, Las Vegas, MNevada:
Hydrogeologist responsible for preliminary hydrogeologic and  geochemical
assessment in support of obtaining a NPDES permit for the construction of the High
Roller observation wheel along fhe Las Vegas Strip. Additional responsibilities
included preliminary design of dewatering system, including identifying discharge
points, and permit compliance during operation.

BLM Red Rock Fire Station and Campground - Siting, Design, and Testing of
Twe water supply wells: Provided hydrogeologic consulting fo the Uniled States
Bureau of Land Development to site, design, and test twa water supply wells located
in Red Rock National Recreation Area. The siting study involved correlating fault
locations with existing water supply wells, analysis of aerial imagery, mineralogical
condilions due lo scattered gypsum formations in the area, and factoring the costs
associated with waler conveyance from the points of diversion to the points of use.

Mt. Hope Molybdenum Mine, Eureka, Nevada: Hydrogeologist performing drilling
supervision for water development of the Mt. Hope melybdenum mine, Courtney was
tasked with restarting the groundwaler exploration program, which had stalled due to
staffing Issues and compliance violations. The drilling program involved as many as
six drilling crews working consecutive 12-hour shifis over a 10-month period. Tasks
included dnllmg supemsmn mud bggmg [:thcﬂoglt: Iogglng Cﬂllecilﬂn of assay

Courtney J. Broaks, CEM, GHMM, Sanlar Hydrogeologist | Ninyo & Maore | Geatachnical 8 Envirnnmenisl Sciences Consultants 1



Courtney J. Brooks,
Senior Hydrogeologist

contractors; and aquifer performance tests at pilot test wells prior fo drilling; and constructing the final production waler wells.

Nevada Division of Environmental Protection (NDEP) Source Water Protection Studies, Clark County, Nevada:
Hydrogeologist responsible for updating the technical component of the wellnead protection guidance documents, preparing
analytical groundwater simulations to predict the time of travel capture zones for municipal water supply systems located
throughout the state. Dutles included data validation; model preparation; and support to NDEP Bureau of Water Pollution Cantrol
slaff.

Third Party Review of Rapid Infiltration Basin Designs, Barrick Cortez Gold Mines, Crescent Valley, Nevada:
Hydrogeologist responsible for reviewing existing reports and oiher hydrological studies pertaining o the location, geclogy, and
water infillration rates estimaied for rapid infiltration basin (RIB) sites proposed for Bamick's Cortez Gold Mines. The review
identified inconsistent festing procedures (improper depths, methods) that resulted in RIB designs of excessive size. Couriney
recommended cost effective solutions that included a staged approach 1o placing the new RIBs online so as to minimize land use
exceedances and down basin flooding.

Craig Ranch Park Well Rehabilitation and Replacement, Las Vegas, Nevada Hydrogeclogist responsible for inspection,
lesting and evaluation of existing imigation wells, design and drilling oversight of replacement irrigation well. Couriney was
responsible for evaluating the cause of a collapsed drilling borehole, which  he atiributed to inappropriate drilling methods for
the subsurface conditions. He provided a revised drilling plan and oversaw the operation to completion. In addition, he
recommended rehabilitation measures for damaged irrgation wells to extend production until replacement wells could be
constructed.

Muclear Waste Repository Project Office, Nye County, Nevada: Hydrogeclogist and Environmental Scientist during the UIC
permit application and compliance oversight for short and long lerm tracer and chemical injection tests, as part of a jeint project
involving Nye County, Department of Energy, and multiple national laboratories to study the potential groundwater flow patterns
down gradient of the proposed Yucca Mountain High Level Radioactive \Waste Repository. Duties included preparing predictive
groundwater models, performing compliance sampling and monitoring, and preparing quarterly discharge monitoring reports to
the NDEP

Buffalo Thunder Casino, Santa Fe, New Mexico: Hydrogeologist performing a post-earthquake condition assessment pertaining
to the Towa Golf Course Well No. 2 (an irrigation supply well) at the Buffalo Thunder Resort and Casino. A site visit was performed
to observe and document the general site conditions and to evaluate wellhead accessibility for downhole video equipment. Ninyo
& Moore coordinated through Tribal Works and Buffalo Thunder staff to obtain written authorization to modify the wellhead in order
that the downhole video camera could access the inside of the well casing. Ninyo & Moore contracted with a licensed drilling
contractor to install a threaded port in the wellhead assembly and perform the video survey ulilizing a narrow, one-directianal
camera with a wide-angle lens. The down-well video survey identified that the submersible pump plus apprmximately 30 feet of
drop pipe were buried in silt that had settied inlo the botlom 240 feet of well casing.

Courtngy J. Ercoks, CEM, CHMM, Senior Hydrogeologist | Ninyo & Moors | Geotechnical & Envronmental Sciences Consultants 2



APPENDIX B

Asbestos and Lead Laboratory Analytical Report
and Chain-of-Custody Records

Ninyo & Moere | Boulder Cily Hislonc Water Treatmant Fillrslion Plant, Bouldar City, Nevada | ACMEBP | Febeusy 23, 2002



-
EMSL Order:

z 052118059
Eqmu?cl;:ml:mgali lndc CA 04577 Crgomei Wk
an Leanaro, 3
Phonefax.  (610)895-3575 { (510) §95-3680 GuslomerE L
- hitto iwww EMSL com sanleancmlabi@emsl com | FrojectiD:
| At Amir Bajramovic Phane: (702) 433-0330
Ninyo & Moore Fax: (702) 433-0707
. ; ! 191
6700 Paradise Road v I
Suite E :
Las Vegas, NV 89119
| Project: LGA-BOULDER WATER FILTRATION LEP-304852001 B — = N
Test Report: Lead in Paint Chips by Flame AAS (SW 846 3050B/7000B)*
Levd
Clienr Smemple Description Lab I Callected Annlyzod Weight Concerntridion
P-1 092118059-0001 111572021 0.1157 g 45 %hw
Site: BLUE PAINT
p-2 092118059-0002 11A562021 0.2078 g 0.91 % wi
Site: WHITE PAINT
P-3 0921 18059-0003 111152021 0.0741 o 0.26 % wl
Site: RED PAINT
P-4 0921 15058-0004 11/15/2021 0.2619 g 1.1 thwt
Site: FLOOR PAINT
P-5 0921 18059-0005 111152021 0.1008 g 0.025 % wi
Sile. TAMK PAINT
P& 0921 18059-0006 11152021 0.4767 g D68 % wi
Site: FLOOR PAINT
P-T 0621 16058-0007 11/15/2021 0.2553 g D11 % wt

Shte: OFFICE PAINT

Vv e

Julian Neagu, Lead Laboratory Manager
or other approved signatory

-EHEL ma mm!uﬁllﬁmmm coat of arsysis. interpretstion and use of teat results sme the resoensibdity of tha chant. Tea reoon relates only 1o 1he SSMEHes repoied BbCW, Ind may not b

reproduced, mxcap in full, without written approval by EMSL. EMSL oears no respensilily for sample colecion actvitbes or anaiviice meinod |imitatons. The report reflacts e samoies as received

Reguiz are generated from Lhe fizld sampling date (sampling wolumes and areas, locabiors, elc | prowided by the cert on the Chain of Custody, Samples srewithin quslity cordrol oritena and med matnod
specificalens unless otherlse noied,
Anstyals following Lead in Pain by EMSL SOP/Determinabon of Ervirenmental Lead oy FLAA Reporting Imil is 0.008% wi besed on the minmum sampe weghi per our SOP. "< less fhan | msult

sgnifies e enalyte was not detected at or above ihe reponting liril. MeSsuremenl of Wneerainty 1s avaliania upon requedl Refintions Of maditications are svSEED!e Upon raguost

Sampies analyzed by EMSL Analytizal, Inc San Leandto, CA AIRA-LAF, LLC-ELLAF Accredited #7101 748

.

Initial report from 111572021 17:34.05

Test Reporl ChmESnglePrm/nQC-7.32.3 Printed: 1115/2021 5:34.05 PM
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OrderID: 092118059
EMSL Analylical, Inc.
Lead Chain of Custody 2300 Route 130 Nadh
ERAZL Qrder Number / Lab Use Only
A Clnnaminson, NJ 08077
EPASL ANALYTICAL, INC. m tz] 1 [ 8@ S-q PHONE: 1-800-220-3875
LRBORA T 2 ) (AT £ A L EMNL B@Emr.ﬁ)m
Cuslamer 0 Bling D:
_§. Comesry Nami Ninyo & Moore g |@rewham  Ninyo & Moore
E Fenmaame Amir Bajramovic E Bihatedat  Courtney Brooks
£ [Beeihad= 5700 Paradise Road, Suite £ g [Srestaadess G700 Paradise Road, Suite E
§[™ "™ Las Vegas NV 89119 [® Us  [E{SWS ™ Las Vegas NV_8gt1g™ US
4 i 702.433.0330 i [Phane: 702.433.0330
Emall(K] for Riegart abajramovic@nhycandmuore.cum Emaali(s] for lnwiics: _
Praject Infanmatien
harere: LGA - Boulder Water Filtration LBP- 304852001 oer
E44SL L3S Project D LA SLsia whisia S of Connecios: [CT) must Selec! prowc localion
e emmpies catzesen N Cammercial (faxatla) Residantal (o Taxstie)
ol B 3 4 x - Bigr Bo. of Samales
S BN A i Bajramavic 'mp‘“a’s”w St
Tom-Around-Tims (TAT) %
[Jowour [ Jonour Ijnmur []n Hour E]n Hour @3»_ E]ss Hour I:'-s wek [ ] awaex
Flarer gal] shiowd for largs proje=y srdin frnaseisd tne & Hoors oy Tess. 32 Hat TAT avaldblio for wel ot Ings aniy; sevgies e e submaeed by #1 Sdam.
MATRIX METHOD INSTRUMENT REPORTING LIMIT SELECTION
cries [ eves [remimana (s (g SenToNs Flams Atom e Absomtan 0.008% (805
X A% =
*Raparing Limll based o & minmuarn \&1 e =
022 e e g4 ms / 1] W 84560100 IEP-'.':E_E D0004% (4perm) (]| B
j‘ NIDSH 7082 Flame Atomic Absarpbon sppfier ] |
e NICISH 73008 { NIDEH 73138 T ICP-OES O5pgAiier
) WIOSH 73000 f NIOSH 73008 1P EETG
WPE  [Jrew [ maersamu S BeG-TOC0R Flatne Aloiric Absarplion 10pghnipe ]
mhd‘m'mwh SV B4E-40100" ICPOES 1 Cghipe 1
reup SW B4E-1311 4 70008 F M 31118 Flame Alomie Absamption 0.4 mglL (ppm)
SV B4B-1211 4 S 84650100 CP-OES .1 mgiL (pem)
e SV 848-1312 / 70008 | SW 31118 Flzma Atormic Abapratian 0.4 mpA (ppm}
s . UV 8451313 / SW B4ABAIOD" 1CP-0=5 .1 mpL (ppm]
ey 22 CCR App, I, TOOOB Flame Alomic Absopoon A0makn {ppon]
22 CCR App. i, 5W B46-60100" ICF.0c8 i 2malg (ppm)
e ~_42GCR App. I, 70008 Fleme Alormic Absarption 0.4 mgiL {pgm)
22 CCR Agp. I, W 456310 ICP.0ES 0.1 gL (o]
[;] SW 846-70008 Flarme Alarmlz Absamlion A0maikg tpam)
SV BB BT iGP-0es Fmaing ipam)
Waslowatar TER AT1E J SW BAG-TOD0R _FETE Atgenic Absopltion o4 mgll {pn) |
gm‘ﬂm - E o EPA T ICPOEs B020 ML (ppm) a
Drinking Water o ERA 2005 [CP.OES B.003 ML [ppm)
Unoresended n
lprosormawim khoa [Jeuez EPA 2008 1GF-NS | 0001 mol (pam)
TSPISFM Filter 40 CFA Pan 50 ICP-0ES | 12 g filter 1 _1
Gither: ==
| I | ] =
Sample Number Sample Location \inlums f Area Date I Tima Sampled
P-1 Blue paint
p-2 White paint
P-3 Red paint
P-4 Floor paint
P-5 Tank paint
Mattiod of Shipm ek Sampla Condbon Upon Recept
£
Feinacehed oy = - A : DaiaTime
" Wb "BTALD [ 43y [eEs Wiretes 0H4S
Relfqushed by DrateiTime: Rezened by DateTime
1
7 50 [Lif-2 ¢ QYSp-

Coralled Do aend - COC-15 Ladi 1006 i iy

“BI0C Avalatie Upon Request

e v

B ABREE TA ELECTRONIC SIGHATURE {8y checking, | consant ta slgnlng this Chaln of Cuslagy documant by eecior’s signahe. )

EMEL Anatyibeal, Ine"s Labeatyry Terme and Contitions am incorporzied (nig this Chaln of Custedy by elemnee n thairamaety. Submission of samples ta EMEL Anlyiisal pe, conzlituics
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OrderID: 0821180539

EMSL Analyfical, Inc.

Lead Chain of Custody 200 Rowle 130 North

ERAL Crrfer Numings i Lab Lse Only

e Cinnaminsor, NJ 08077
ERASL ANALYTICAL INC. @q‘l l l % S ?\ PHONE: 1-800-220-3675

Emall  c@emelcom
o ey L morerd Tor a0 Tl s o ple |8 iemetan
Sgecial Inslnesars andior Requitlony Reqmimens (Sampe Spacecations, Procasting Mathods, Lmits of Detschan, oo |
Sampie Numbaer Somple Lacation WValume [ Ared Date ! Tirne Sampled
P-6 Floor paint
P-7 Office paint
- |
hiedhod ol Shipmenc [3amse Conshibon Upon Recst
Refnquisisd DisaiTime R e Dl Tirne 3
] Zregx()  [lisr( Tasty
Redgusned By, DaEnTImeE ‘Recoivnd Dy IR/ TIMa
Corticle s Doyl - DOC-2% | s MK 40199100 |

D AGHREE TO ELECTRONIC SIGNATURE (By chécking | eondentts sigring this Chaln af Custecy dotument by elections signaure )
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EMSL Analytical, Inc. EMSL Order: 312103570

6325 Harrison Dr. Suites 1 and 4 Las W WV 89120 Customer ID: NINYS3
+ Bu an egas,
TeliF a: (702) 5313552 / (702) §51-353 Customer PO: 304852001 J

- hitp:Mervan EMSL com f lasvegasiab@EMSL com Project ID:
Attenfion: Amir Bajramovic Phone: {702} 433-0330
Ninyo & Moare Fax: (702)433-0707
6700 Paradise Road Received Dale; 19/12/2021 9:45 AM
Suite E Analysis Date:  11/12/2021
Las Vegas, NV 83119 Collected Date:
L Project: LGA-Boulder Watar Filtration-304852001
Test Report: Asbestos Analysis of Bulk Materials via EPA 600/R-93/116 Method using Polarized
Light Microscopy
Non-Ashestos Asbesios
Sample Description Appearance % Fibrous % Non-Fibrous % Type
51 Wall Conerate Tan 100% Mor-fibrous (Other) Mone Detacted
Non-Fivous
VAT 00000 Homogeneous
8-2 ‘Wall Concrata Tan 100% Non-fibrous (Other) MNone Detected
Non-Fibrous
0357 0-000F Haomogeneous
5-3 Wall Concrate Tan 100% Nenfibrous (Other) Nane Detected
Nan-Fibrmous
JH2103576-0003 Homogeneous
E-4 Erick Red 100% Non-fibrous (Diher) None Detacled
Non-Fibrous
12163500004 Homagenesus
8-5 Brrigl Red 100% Non-fibrous {Oiher) Mone Detacted
Ron-Fibrous
3121 08570-0005 Homogensous
5-B Brick Red 100% Non-fibrous (Other) None Detected
Non-Fibrous
ITEIEETO-D006 Homogensous
57 Floor Concrate Vihite 100% Nonsfbrous (Other) Mone Detected
Mon-Fibrous
31 29035T0-5007 Homogeneous
s5-8 Fioor Concrete White 100% Men-fibrows (Other) Maone Delecled
MNon-Fibrous
A1 210355008 Homogenecus
58 Fioor Concrete vnite 100% Man-fitsrous [Other} None Datected
Mon-Fibrous
1 2T0RSTO-000 Homogeneous
512 Offine Drywail TanWhite 100% Mon-fibrous (Dther) Mone Delected
Maon-Fibrous
FM0I5TO000 Hamogensous
Diywall pot presen!, Compasits anglyns of plasler bave cosl and skim coa woon clent request.
5-13 Cffice Tile And Mastic  Tan/Black 98% Mon-fibraus |Othar) 2% Chrysotile
Mon-Flbrous
3 FH03STOD0H Homegeneous
Composiie analysis of fnor fie and mastic tpon cient reguest
514 Insulation-Office Gray B0% Min. Wool 10% Non-fibrous (Other) Mone Detected
Fibrous
312 FAISTO-001 2 Homogeneous

[lmtial repart from: 11122021 175240
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EMSL Order: 312103570

Customer ID; NINYE3

Customer PO: 304552001
Project [D:

EMSL Analytical, Inc.

8325 Harrison Dr. Suites 3 and 4 Las Vegas, NV 88120
TelFax. (T02) 831-3532/ (70Z) £31-3533

hitp /ferww EMSL com | lasvegaslab@EMSL com

Litvedh Escamitia (12) Slﬂnnnnolj'h;lf u:un ﬁT Manager
or T Approv netory

e

EMSL marrtains liability limited o oost of analyeis  Interpredation and use of tes{ results are ihe responsbility of the dlient. Thes reporl relales anly ko the samples repored above, and may nol be
reproducad, excapt in full, without witlen aporoval by EMSL EMSL bears no fespenabilty for 2ample collection adtivities or analytical mathod limitations  The report reflects fhe samples s recened
Resuks are peneratad from the field samplng data (samping vohimes and arses, Iocations, etc.) providad by s chent 00 the Chain of Custody. Samgied are within aually eonirdl omona and mat
methad specfications uniess otharwze noted. Tha aboue analyses wers pedormed in gensral complancs with Appandia E 10 Subpan E of 40 CFR {previously EPA BO0ME.E2.020 *Interim Metnod”)
bug augimentad with procsdaes outined in the 1893 ('fira”) version of te mathod. This report must nal be used by the dent o claim praduct cenification, approval, or endorsement by NVLAP,  NIST
or ary agency of the federal government Non-iriable organicaly bourd matessis prasent a problem mairk and therefore EMEL recommenda gravimetric raductian onar o analyss: |, Unless requestad
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APPENDIX C

Photographic Log

Ninyo & Moore | Boulder City Historis Waler Traalmen Fittrabion Plant, Boulder City. Nevada | ACMLBP | Fabiuary 23, 2022



1. Plant Exterior
— Ak

) PHOTOGRAPHS
Nlﬂgﬂ & Mﬂﬁrﬁ Boulder City Former Water Filtration Plant

Boulder City, Clark County, NV

Gentechnical & Environmantal Sciences Consultants
304852001 | 112022
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. Boulder City Water Filtration Plant Building
OC INSIGHT

Boulder City, NV

ROUGH ORDER OF MAGNITUDE COST ESTIMATE R1 OCMI JOB #: 210455.000 | 23 February 2022

) COSTESTIMATE

INTRODUCTORY NOTES

This estimate is based on verbal direction from the client and the following ite ms, received 15 February 2022 and 17
February 2022 and phone call on 23 February 2022:

Sharp Copier_20220217_093653 (01 sheet)
RE: Boulder City EMAIL
BC EMAIL

The following items are excluded from this estimate:

= Professional fees.

= Building permits and fees.

* [nspections and tests.

s Furniture, fixtures & equipment, except as noted.

= [nstallation of owner furnished equipment.

= Construction change order contingency.

= (Overtime,

s Mazardousmaterislabotementiremevak

= [tems referenced as NOT INCLUDED or NIC in estimate.

The midpoint of construction of August 2023 is based on:

= Construction start date of March 2023
¢ Estimated construction duration of 10 maonths

s This estimate is based on a Design-Bid-Build delivery method.

* This estimate is based on prevailing wage labor rates.

» This estimate is based on a detailed measurement of quantities. We have made allowances for items that were not
clearly defined in the drawings. The client should verify these allowances.

» This estimate is based on a minimum of four com petitive bids and a stable bidding market.

* This estimate should be updated if more definitive information becomes available, or if there is any change in scope.

* We strongly advise the client to review this estimate in detail. If any interpretations in this estimate appear to differ
from those Intended by the design documents, they should be addressed immediately.



Boulder City Water Filtration Plant Building

Boulder City, NV

ROUGH ORDER OF MAGNITUDE COST ESTIMATE R1 DCMI 105 #:210435.000 | 23 February 2022
PROJECT SUMMARY
BASE BID TOTAL COST GFA $/5F AREA
01. BUILDING $452,200 3,300 $137.03
02. HAZARDOUS MATERIAL ABATEMENT $47,500 7,600 $6.25

TOTAL BASE BID CONSTRUCTION COST 5499,700
ALTERNATES TOTAL COST
01. ALTERNATE: TUCK POINTING AT AREAS AFFECTED £43,931

TOTAL BASE BID CONSTRUCTION COST INCLUDING ALTERNATE 5543631

Prepared by: OCMI Sheet 1 of 11



Boulder City Water Filtration Plant Building

BUILDING
Boulder City, NV

ROUGH ORDER OF MAGNITUDE COST ESTIMATE R1 DCWI 10B #: 210455.000 | 23 February 2022

BUILDING SUMMARY

ELEMENT TOTAL COST $/SF AREA
01 GENERAL REQUIREMENTS 53,7905 51.15
02 EXISTING CONDITIONS 531,594 £9.57
03 CONCRETE 577,451 £33.47
04 MASONRY 52,300 $0.70
05 METALS 516,194 5491
06 WOOD, PLASTICS, AND COMPQSITES $42 005 £12.73
07 THERMAL AND MOISTURE PROTECTION 57,879 $2.39
08 OPENINGS 556,261 £17.05
09 FINISHES 52,369 50.72
10 SPECIALTIES

11 EQUIPMENT

12 FURNISHINGS

13 SPECIAL CONSTRUCTION

14 CONVEYING EQUIPMENT

21 FIRE SUPPRESSION

22 PLUMBING

23 HEATING, VENTILATING, AND AIR CONDITIONING
26 ELECTRICAL

27 COMMUNICATIONS

28 ELECTRONIC SAFETY AND SECURITY

31 EARTHWORK

32 EXTERIOR IMPROVEMENTS

33 UTILITIES
MET DIRECT BUILDING COST $230,848 572,68
DESIGN CONTINGENCY, PER CLIENT 15.00% 535,977 510.90
SUBTOTAL §275,825 $83.58
ESCALATION TO MIDPOINT 08/2023 12.00% 533,099 510.03
SUBTOTAL 5308,924 $93.61
GEMERAL CONDITIONS/REQUIREMENTS 10.00% 530,892 59.36
SUBTOTAL $339,817 $102.97
CONTRACTOR OVERHEAD AND PROFIT 6.50% $22,088 56.59
SUBTOTAL 5361,905 $1049.67
INSURAMNCE AND BONDS 2.00% $7,238 $2.19
SUBTOTAL 5369,143 5111.86
HISTORICAL PRESERVATION, PARTIAL TO 22.50% 583,057 525,17
PARTICULAR TRADES, ALLOWANCE

TOTAL BUILDING COST 5452,200 $137.03

GROSS FLOOR AREA: 3,300 SF

Prepared by: OCMI Sheet 3of 11



Boulder City Water Filtration Plant Building

Boulder City, NV

ROUGH ORDER OF MAGNITUDE COST ESTIMATE R1 OCMI JOB & 210455000 | 23 February 2022

DETAILED PROJECT SUMMARY

BASE BID TOTAL COST GFA $/SF AREA
01. BUILDING $239,848 3,300 $72.68
02. HAZARDOUS MATERIAL ABATEMENT 530,863 7,600 $4.06

TOTAL BASE BID NET DIRECT COST $270,711

GENERAL MARKUPS

DESIGN CONTINGENCY, PER CLIENT 15.00% 540,607
ESCALATION TO MIDPOINT 08/2023 12.00% 37,358
GENERAL CONDITIONS/RECQUIREMENTS 10.00% 534,868
CONTRACTOR OVERHEAD AND PROFIT 6.50% 524,930
INSURANCE AND BONDS 2.00% 58,169
HISTORICAL FRESERVATION, PARTIAL TO PARTICULAR 19.93% 583,057

TRADES, ALLOWANCE

TOTAL BASE BID CONSTRUCTION COST $499,700

Prepared by: OCMI Sheet 20f 11



Boulder City Water Filtration Plant Building

BUILDING
Boulder City, NV

ROUGH ORDER OF MAGNITUDE COST ESTIMATE R1 OCMI JOB #; 210455.000 | 23 February 2022
01 GENERAL REQLNREMENTS
Protect in place 3,300 GSF 1.15 43,795

TOTAL - 01 GENERAL REQUIREMENTS $3,795

02 EXISTING CONDITIONS

Demolition
Architectural
Chimney 10 SF 10.32 $103
Glazing 336 SF 11.64 3,910
Incidental demalition 1 IS 575.00 5575
Haul and dispose 15% PCT 4,588.00 5688
patch and Repair, moderate work anticipated 3,300 GSF 0.29 5949
Sand and prepare window trim for paint 781 LF 3.02 52,369
Unforeseen conditions minimal work anticipated per client, 1 Ls 23.000.00 $23,000
Allowance
TOTAL - 02 EXISTING CONDITIONS 531,594
03 CONCRETE
Foundation System
Continuous footing 3 cY 749.07 52,2R6
Shotcrete
4" thick 1,000  SF 17.23 $17,228
Rebar 3,000 LB 1.58 54,748
Connections, ties, dowels, etc. 25% PCT 21,976.00 55,494
Concrete fill
Concrete crack repairs with epoxy injection 30 LF 1,268.27 538,948
Spall repairs, 2" thick 30 SF 8.57 5257
Miscellaneous concrete, pad, curbs etc 1 s 8,489.80 52,490
TOTAL - 03 CONCRETE 577,451
04 MASONRY
Masonry reinforcement, moderate work anticipated, Allowance 1 IS 2,300.00 52,300

Prepared by: OCMI Sheet 4 of 11



Boulder City Water Filtration Plant Building

BUILDING
Boulder City, NV

ROUGH ORDER OF MAGNITUDE COST ESTIMATE R1 OCMI |08 #: 210455.000 | 23 Fehruary 2022
DESCRIPTION QUANTITY ESTIMATED COST
TOTAL - 04 MASONRY 52,300
05 METALS

Structural Steel Framing
Structural reinforcement

Steel angles and channels 2,719 LB 5.41 14,722
Miscellaneous metal fabrications 1 s 1,472.20 §1,472
TOTAL -05 METALS 516,194

06 WOOD, PLASTICS, AND COMPOSITES

Rough Carpentry
Sheathing, 1/2", including ancillary work 3,200 SF 836 526,743
Floor reinforcement at secand floor 434 IF 8.94 $3.877
Miscellaneous rough carpentry 3,300 GSF 3.45 511,385

TOTAL - 06 WOOD, PLASTICS, AND COMPOSITES £42,005

07 THERMAL AND MOISTURE PROTECTION

Roofing
Single ply membrane 1,000 SF 6.40 56,397
Leak test 1 s 977.50 5978
Miscellaneous roofing work: 1 1S 319.85 $320

Firestopping, Joint Sealants, Caulking

Caulking
Exterior , al exterior enclosure and glazing 400  GSF 0.46 5184
TOTAL - 07 THERMAL AND MOISTURE PROTECTION 57 879
08 OPENINGS
Boors, Frames and Hardware
Exterior
Solid core including frame and hardware, single 1 EA 1,685.11 51,685
Supplementary hardware 15% PCT 4,868.00 5730
Specialty door
Solid core including frame and hardware, double 1 PR 3,18333 53,183

Prepared by: OCMI Sheet5o0f11



Boulder City Water Filtration Plant Building

BUILDING
Bouiger City, NV

ROUGH ORDER OF MAGNITUDE COST ESTIMATE R1 OCMI |08 ii: 210455.000 | 23 February 2022

DESCRIPTION QUANTITY UMNIT UNIT RATE ESTIMATED COST

Glass and Glazing

Exterior
Mew glazing at existing windows 336 SF 143.75 548,300
Water testing 115 2,363.02 $2,363
TOTAL - 08 OPENINGS $56,261
09 FINISHES
Paint and Coating
Exterior
Window trim at existing widows with new glazing 784 LF 3.02 52,369

TOTAL - 09 FINISHES 52,369

21 FIRE SUPPRESSION
No wark anticipated NA

TOTAL - 21 FIRE SUPPRESSION

22 PLUMBING
No waork anticipated MA

TOTAL - 22 PLUMBING

23 HEATING, VENTILATING, AND AIR CONDITIONING
Mo work anticipated MA

TOTAL - 23 HEATING, VENTILATING, AND AIR CONDITIONING

26 ELECTRICAL
No work anticipated NA

TOTAL - 26 ELECTRICAL

27 COMMUNICATIONS
No wark anticipated NA

TOTAL - 27 COMMUNICATIONS

28 ELECTRONIC SAFETY AND SECURITY

Prepared by; OCMI Sheet 6 of 11



Boulder City Water Filtration Plant Building

BUILDING
Bouider City, NV

ROUGH ORDER OF MAGNITUDE COST ESTIMATE R1 DCMI OB #- 210455000 | 23 February 2022
No work anticipated MNA

TOTAL -28 ELECTRONIC SAFETY AND SECURITY

31 EARTHWODRK
No work anticipated NA

TOTAL - 31 EARTHWORK

32 EXTERIOR IMPROVEMENTS
Mo work anticipated MNA

TOTAL -32 EXTERIOR IMPROVEMENTS

33 UTILITIES
Mo work anticipated MNA

TOTAL - 33 UTILITIES

Prepared by: OCMI Sheet 7 of 11



ROUGH ORDER OF MAGNITUDE COST ESTIMATE R1

Boulder City Water Filtration Plant Building
HAZARDOUS MATERIAL ABATEMENT

Boulder City, NV

QCV| JOB #: 210455.000 | 23 February 2022

BUILDING SUMMARY

ELEMENT

D1 GEMERAL REQUIREMENTS

02 EXISTING CONDITIONS

03 CONCRETE

04 MASONRY

05 METALS

D6 WOOD, PLASTICS, AND COMPOSITES
07 THERMAL AND MOISTURE PROTECTION
08 OPENINGS

09 FINISHES

10 SPECIALTIES

11 EQUIPMENT

12 FURNISHINGS

13 SPECIAL CONSTRUCTION

14 CONVEYING EQUIPMENT

21 FIRE SUPPRESSION

22 PLUMBING

23 HEATING, VENTILATING, AND AIR CONDITIONING

26 ELECTRICAL

27 COMMUNICATIONS

28 ELECTRONIC SAFETY AND SECURITY
31 EARTHWORK

32 EXTERIOR IMPROVEMENTS

33 UTILITIES

NET DIRECT BUILDING COST
DESIGN CONTINGENCY, PER CLIENT

SUBTOTAL
ESCALATION TO MIDPOINT 08/2023

SUBTOTAL
GEMERAL CONDITIONS/REQUIREMENTS

SUBTOTAL
CONTRACTOR OVERHEAD AND PROFIT

SUBTOTAL
INSURANCE AND BONDS

SUBTOTAL
HISTORICAL PRESERVATION, FARTIALTO
PARTICULAR TRADES, ALLOWANCE

TOTAL BUILDING COST

Prepared by: OCMI

TOTAL COST
£30,863
£30,863

15.00% 24,629
£35,492
12.00% 54,259
£39,752
10.00% 53,975
543,727
6.50% 52,842
S46,560
2.00% 5831
$47,500
MNA

547,500

GROSS FLOOR AREA: 7,600 SF

§/SF AREA

54.06

54.06
S0.61

54.67
50.56

4523
50.52

4575
50.37

$6.13
50.12

46.25

$6.25

Sheer 8 of 11



Boulder City Water Filtration Plant Building

HAZARDOUS MATERIAL ABATEMENT
Boulder City, NV

ROUGH ORDER OF MAGNITUDE COST ESTIMATE R1 OCM| JOB &: 210455.000 | 23 February 2022

| QUANTITY LIMNIT RATE i ESTIMATED COST

DESCRIPTION

02 EXISTING CONDITIONS
Hazardous Abatement, Allowance per client

TOTAL-02Z EXISTING CONDITIONS $30,863

7,600  SF 4.06 530,863

Prepared by: OCMI Sheet9of 11



Boulder City Water Filtration Plant Building

ALTERNATE: TUCK POINTING AT AREAS AFFECTED
Bouldsr City, NV

ROUGH ORDER OF MAGNITUDE COST ESTIMATE R1 OCMI JOB #: 210455.000 | 23 February 2022

BUILDING SUMMARY

ELEMENT TOTAL COST
01 GENERAL REQUIREMENTS

02 EXISTING CONDITIONS 51,236
03 CONCRETE

04 MASONRY 522,065
05 METALS

06 WOOD, PLASTICS, AND COMPOSITES
07 THERMAL AND MOISTURE PROTECTION
08 OPENINGS

09 FINISHES

10 SPECIALTIES

11 EQUIPMENT

12 FURNISHINGS

13 SPECIAL CONSTRUCTION

14 CONVEYING EQUIPMENT

21 FIRE SUPPRESSION

22 PLUMBING

23 HEATING, VENTILATING, AND AIR CONDITIONING
26 ELECTRICAL

27 COMMUNICATIONS

28 ELECTRONIC SAFETY AND SECURITY

31 EARTHWORK

32 EXTERIOR IMPROVEMENTS

33 UTILITIES -
NET DIRECT BUILDING COST $23,301
DESIGN CONTINGENCY, PER CLIENT 15.00% 53,495
SUBTOTAL 526,796
ESCALATION TO MIDPOINT 08/2023 12.00% 53,216
SUBTOTAL 530,012
GENERAL CONDITIONS/REQUIREMENTS 10.00% $3,001
SUBTOTAL 533,013
CONTRACTOR OVERHEAD AND PROFIT 6.50% 52,146
SUBTOTAL 535,159
INSURANCE AND BONDS 2.00% 5703
SUBTOTAL 535,862
HISTORICAL PRESERVATION, PARTIAL TO PARTICULAR TRADES, ALLOWANCE 22.50% $8,069

TOTAL BUILDING COST 543,931

Prepared by: OCMI Sheet 10 of 11



Boulder City Water Fiitration Plant Building
ALTERNATE: TUCK POINTING AT AREAS AFFECTED

Boulder City, NV
ROUGH ORDER OF MAGNITUDE COST ESTIMATE R1 OCMI JOR # 210455.000 | 23 February 2022

DESCRIPTION QUANTITY UNIT UNIT RATE | ESTIMATED COS51

02 EXISTING CONDITIONS

Demolition
Incidental demolition 1 LS 575.00 §575
Haul and dispose 15% PCT 575.00 586
Patch and Repair, moderate work anticipated 1 s 575.00 5575
TOTAL - 02 EXISTING CONDITIONS 51,235
04 MASONRY
Masonry reinforcement
Tuck pointing 1,300 5F 16.97 $22,065

TOTAL- 04 MASONRY 522,065

Prepared by: OCMI Sheet 11 of 11
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