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SECTION 101-11-12. 
DATA CENTERS 

08/06/26 – User-friendly Version 

Abstract 
Contained in this document is a user-friendly version of the 08/06/26 draft of the City of 
Mandan’s land use code revisions related to data centers.  This was developed alongside an 
official version that follows ordinance formatting.  The contents of the two versions are the 
same. 
 
This version includes a table of contents, article references, section descriptions and navigation 
links.  It’s intended to provide a better experience for public review and feedback.  A feedback 
link is included below:  

https://arcg.is/11Wj402


 

08/06/26 Draft Table of Contents Page 1 of 20 

Sec. 101-11-12. Data Centers 

Contents 
1 Authority and General Framework ........................................................................... 3 

a) Purpose ............................................................................................................. 3 

b) Definitions ......................................................................................................... 3 

c) Applicability ....................................................................................................... 4 

2 Entitlement Process and Public Review ................................................................... 4 

a) Conditional Use Permit Required ......................................................................... 4 

b) Permit Modifications ........................................................................................... 4 

c) Permit Transfers.................................................................................................. 5 

d) Public Notice and Liaison Requirements .............................................................. 5 

3 Submittal Requirements ......................................................................................... 5 

a) General Development Requirements ................................................................... 5 

b) Site Plan Details ................................................................................................. 6 

c) Receptor Mapping .............................................................................................. 7 

d) Spatial Data ....................................................................................................... 7 

e) Environmental Assessment ................................................................................. 7 

f) Utility Verifications .............................................................................................. 7 

g) Stormwater and Emergency Plans ........................................................................ 8 

h) Acoustic Impact Report....................................................................................... 8 

4 Pre-Commencement Agreements ......................................................................... 10 

a) Development Agreement .................................................................................. 10 

5 Operational Performance and Design Standards .................................................... 11 

a) Building/Site Design Standards .......................................................................... 11 

b) Performance Tables (Noise, Infrasound, Vibration) .............................................. 12 

i) Maximum Sound Pressure Levels ................................................................... 12 

ii) Maximum Unweighted Infrasound Pressure Levels .......................................... 14 

iii) Vibration Displacement Limitations ............................................................ 14 

iv) Exception ..................................................................................................... 15 



 

08/06/26 Draft Table of Contents Page 2 of 20 

6 Commissioning and Acoustic Verification .............................................................. 15 

7 Ongoing Enforcement and Oversight ..................................................................... 17 

a) Measurement Standards ................................................................................... 17 

b) Routine Operations ........................................................................................... 17 

c) Continued Verification and Enforcement ............................................................ 18 

8 End-of-Life .......................................................................................................... 18 

a) Decommissioning and Abandonment ................................................................ 18 

9 References .......................................................................................................... 20 

 

  



 

08/06/26 Draft Table of Contents Page 3 of 20 

1  Authority and General Framework 

a) Purpose 
A data center is an intensive land use that can generate significant impacts and typically 
requires substantial quantities of electricity and/or water. The construction phase may last 
for multiple years and can generate rapid socioeconomic and physical growth pressures on 
local infrastructure and surrounding areas. The purpose of this section is to direct data 
centers to appropriate locations and to establish standards that mitigate potential impacts 
to protect public health, safety and welfare. 

b) Definitions 
Data Center. A facility used primarily for the storage, management, processing, and 
transmission of digital data, which houses computer or network equipment, servers, and 
other equipment, appliances, and components related to digital data storage and 
operations.  

Floor Area Ratio. The sum of the total horizontal square footage of all enclosed server halls 
(data halls), administrative offices, electrical substation control enclosures, and any 
structurally integrated mechanical equipment yards divided by the total area of the 
development parcel, minus any acreage dedicated to the City as public right-of-way 
(ROW), municipal utility easements, regional stormwater retention basins, or mandatory 
public interface greenways/trails. 

Major Data Center. A data center where the total designed electrical capacity of the 
facility exceeds 6,000 kilowatts (kW). 

Micro Data Center. A data center where the total designed electrical capacity of the facility 
is 100 kilowatts (kW) or less.  

Minor Data Center. A data center where the total designed electrical capacity of the 
facility exceeds 100 kilowatts (kW) and is 6,000 (kW) or less.  

Pure Tone. A pure tone is considered present if the unweighted sound pressure level in any 
single 1/3 octave band exceeds the levels of both adjacent bands by the thresholds 
established in ISO 1996-2 (Annex D) (ISO, 2017): 

• 15 dB for low frequencies (25 Hz to 125 Hz) 
• 8 dB for mid frequencies (160 Hz to 400 Hz) 
• 5 dB for high frequencies (500 Hz to 10,000 Hz) 



 

08/06/26 Draft Table of Contents Page 4 of 20 

c) Applicability 
Data centers are classified within Industrial Group B and are permitted in the MB and MX 
zoning districts with an approved conditional use permit. 

2  Entitlement Process and Public Review 

a) Conditional Use Permit Required 
Applications for the installation or construction of a data center, or for modifications to a 
lawfully existing data center beyond routine maintenance, shall be processed in 
accordance with the application procedures for Conditional Use Permits (Section 101-4-4).  
Any equipment upgrade increasing the facility's total thermal output or altering its acoustic 
profile does not qualify as routine maintenance. 

A conditional use permit shall remain valid for the life of the project, unless the Board of 
City Commissioners designates an alternate duration, or if one or more of the following 
occurs: 

1) Construction has not commenced within three (3) years of the permit issuance 
date, in which case the permit shall automatically terminate. 

2)  The project fails to comply with any local regulation, or fails to obtain any required 
local permits, in which case the permit shall be automatically suspended until 
compliance is achieved.  

b) Permit Modifications 
Following the approval of a conditional use permit, minor technical deviations to the 
precise on-site location or minor equipment brands may be authorized in writing by the 
Zoning Administrator, provided the facility’s overall thermal, water and acoustic footprints 
are not increased.  Any proposed modification that constitutes a “Major Change” shall 
immediately void the administrative approval path and shall legally require the applicant to 
submit a new, separate conditional use permit application subject to the full public notice, 
review and approval process.  A Major Change is defined as any of the following: 

1) An increase in the total number of primary or accessory structures on the 
development parcel. 

2) Any expansion(s), structural modification(s), or addition(s) that cumulatively 
increase the total floor area of any building to more than 5 percent above its 
originally permitted footprint.   
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3) Any modification, alteration, or expansion of the project boundary lines established 
in the original conditional use permit application.   

4) Any alteration to the structures, layout, utility providers, or engineering methods 
utilized for energy procurement, electrical supply, or water supply for the Data 
Center facility. 

c) Permit Transfers 
Prior to any change in ownership of a data center permitted in the City, or a change in the 
controlling interest of any entity owning a data center permitted in the City, an application 
shall be made to the Board of City Commissioners requesting transfer of the conditional 
use permit. Approval of such transfer shall be conditioned upon explicit written agreement 
by the new permittee to comply with all provisions of this section and all conditions 
attached to the original permit. 

d) Public Notice and Liaison Requirements 
As part of the application process, the City shall send notice to all property owners within a 
half-mile radius of the boundary of the property on which surface improvements are 
proposed. 

The applicant shall designate a public liaison and publish a phone number and email 
address for communication during construction.  The designated Public Liaison must be a 
human being.  Automated response systems, AI interfaces, or unmonitored corporate 
helpdesks shall not satisfy this requirement. The Public Liaison shall remain active for the 
duration of the construction project and the life of the facility.  The Liaison shall provide a 
substantive response to inquiries or complaints from city residents within a mandatory 
forty-eight (48) hour window. 

3  Submittal Requirements 

a) General Development Requirements 
A narrative describing the proposed project, including  

1) Identification of the owner/operator of the Data Center; 
2) general construction phasing plan;  
3) estimated daily trips during construction and operation, including heavy trucks and 

passenger vehicles;  
4) anticipated design life;  
5) designed electrical capacity;  
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6) cooling methods;  
7) emissions the project may produce; 
8) description of wastewater the facility will generate (including estimated discharge 

temperature and Total Dissolved Solids);and  
9) waste disposal approach (if applicable). 

b) Site Plan Details 
A site plan that shall maintain a minimum Floor Area Ratio of 0.15, including the following: 

1) Scaled exhibit(s) providing property boundary linework.  
2) Existing and proposed topographic data/linework.  
3) Outline of all existing structures. 
4) A map showing the surrounding location. 
5) Location and size of all major proposed equipment and enclosures (examples may 

include generators, exterior cooling system components, etc.).  
6) Location and layout of power generation systems. 
7) Location of existing and proposed utility lines and major infrastructure (water lines, 

electrical lines, oil and gas pipelines, etc.). 
8) Existing easements (include easement width and recorded document numbers, 

either as a label or in a notes table.). 
9)  An erosion control plan, if development disturbs an area of one acre or more. 
10) Existing watercourses and Flood Hazard Zones.  
11) Location of septic system. 
12)  Stormwater management components (such as retention areas, channels, etc.). 
13)  Wastewater discharge outlets, reservoirs, and treatment facilities.  
14) Above ground and below ground tanks.  
15) Location of permanent parking area(s).  
16) Outline of construction staging area(s).  
17) Setback distances, in feet, between project components and the property 

boundary.  
18) Location of hard surfaces, gravel surfaces, and any otherwise improved surfaces. 
19) Location of contiguous fire break. 
20) Existing and proposed access points.  
21) Location and specifications proposed for fences, gates, walls, or light fixtures/poles.  
22) Landscaping buffers and/ or visual screening. 
23) Any additional information as requested by the Planning and Zoning Commission 

necessary for site plan approval. 
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c) Receptor Mapping 
A map of the project area showing all of the following uses within one-half of a mile of the 
exterior boundaries of the property where the Data Center will be located:  

1) All existing Buildings currently occupied;  
2) Campgrounds;  
3) Manufactured Home or RV Parks; and  
4) Parks or recreational areas.  

d) Spatial Data 
All spatial data (topography, building and equipment footprints, buffer zones, etc.) shall be 
provided to the City as shapefiles or geodatabases compatible with ArcGIS Pro or AutoCAD 
Civil 3D. 

e) Environmental Assessment 
Prior to the scheduling of a public hearing before the Planning and Zoning Commission, the 
applicant shall submit the following determinations to the Zoning Administrator to 
establish baseline site conditions: 

1) Biological Study: The applicant shall execute and submit a comprehensive pre-
construction inventory identifying all existing wildlife management areas, native 
prairies, wetlands, and biologically sensitive habitats within the development 
parcel. 

2) Archeological Survey: The applicant shall conduct an archaeological survey for the 
site.  A qualified, state-licensed archaeologist shall complete the survey and submit 
the findings to the Zoning Administrator no less than sixty (60) days prior to any site 
disturbance. 

Additionally, the applicant shall submit a list of any other agencies necessary for project 
compliance with all applicable State and Federal laws, statutes, rules, and regulatory 
standards, and an anticipated schedule for necessary approvals. 

f) Utility Verifications 
The applicant shall submit formal written verification from all relevant utility providers 
confirming the system capacity exists to sustain the facility's peak demands, along with a 
statement describing how the applicant fits into each utility provider’s rate structure, 
relative to residential users. The submittal must include an infrastructure plan detailing:   

1) A description of the power supply approach and cooling methods 
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2) Projected peak consumption and/or generation rates for electrical, natural gas, and 
water resources.   

3) Functional schematics detailing the number, layout, and voltage of all proposed on-
site substations.   

4) A design commitment ensuring all electrical and transmission lines are buried 
underground, except where actively terminating into public grid interconnections. 

g) Stormwater and Emergency Plans 
The applicant shall submit a preliminary stormwater management and emergency 
operations plans, demonstrating the feasibility of meeting City standards. 

h) Acoustic Impact Report 
Prior to approval for a data center, the applicant shall submit an Acoustic Impact Report 
prepared and signed by a licensed Professional Engineer (PE) in good standing with 
documented experience in acoustics, or a Board Certified member of the Institute of Noise 
Control Engineering (INCE). The report shall: 

1) Measure, analyze, communicate, and report all sound metrics as unweighted 1/3 
octave bands spanning from the 1 Hz band to the 10,000 Hz (10 kHz) band, as 
available per manufacturer data, inclusive.  While predictive modeling is only 
mandated to commercial equipment manufacturer data limitations, the facility 
remains fully subject to all post-construction field verification and ongoing code 
enforcement. Post-construction field testing will actively capture and enforce the 
low-frequency and infrasonic boundaries established under Table 1 (dBC and dB(G) 
limits), Table 2 (dB(Z) narrow-band infrasound limits), and Table 3 (ground-borne 
vibration displacement limits) down to 1 Hz. It is entirely incumbent upon the 
applicant to proactively estimate, account for, and physically mitigate sub-50 Hz 
emissions and structural dynamics during the initial design phase. Any failure to 
meet the absolute limits of Table 1, Table 2, or Table 3 during post-construction field 
testing or compliance monitoring shall constitute a violation of this section, 
regardless of predictive modeling bounds or manufacturer data omissions. 

2) Establish predevelopment ambient background noise levels (L90) at Representative 
Monitoring Locations representing all noise-sensitive receptor properties within a 
half-mile radius of the proposed site. The number and placement of these 
Representative Monitoring Locations shall be determined by the preparing 
acoustical professional and approved by the City Engineer prior to monitoring.  For 
project sites of 35 acres or less, a minimum of one logging instrument shall be 
utilized. For project sites greater than 35 acres, a minimum of four logging 
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instruments shall be placed so as to record sound pressure levels north, east, 
south, and west of the site. 

3) The baseline L90 established at a Representative Monitoring Location shall be legally 
applied to all individual properties within the corresponding geographic group. 
Monitoring shall be conducted continuously for a minimum of seven (7) consecutive 
days. The baseline L90 shall be calculated as the energy average of the hourly L90 
values measured during the designated daytime (7:00 a.m. to 10:00 p.m.) and 
nighttime (10:00 p.m. to 7:00 a.m.) windows. Periods of abnormal weather (wind > 
11 mph, rain) or transient, non-typical localized noise (such as emergency sirens or 
nearby construction) shall be edited out of the final average. 

4) Identify and list all major sound-emitting source points (e.g., chillers, generators, 
cooling units, and substations) and provide manufacturer’s technical specifications 
that include certified, unweighted sound metrics;  

5) Model the cumulative predicted sound pressure levels from the project. The 
acoustic model shall assume the facility is operating at 100 percent peak electrical 
and thermal load during maximum historical summer temperatures, concurrent 
with the maximum allowable simultaneous generator testing.  The model shall take 
directionality, final design elevations, and reflective properties of surrounding 
surfaces into consideration;  

6) Apply a tonal penalty of +5 dBA and +5 dBC to all predicted results if a pure tone is 
present; 

7) Report the predicted cumulative sound pressure levels at all Representative 
Monitoring Locations. The highest reported sound pressure shall not exceed the dBA 
and dBC limiting noise criteria based on the zoning district of the receiving property, 
as set forth in Table 1. 

8) Report the change between the ambient background noise level and predicted 
cumulative sound pressure levels for each Representative Monitoring Location. This 
change shall be less than +5 dBA and +5 dBC for Residential receiving properties or 
+10 dBA and +10 dBC for commercial/industrial receiving properties.  Predicted and 
measured sound pressure levels at or below 40 dBA and 50 dBC do not need to 
comply with these ambient background noise increase limits; 

9) If a property within the half-mile notice radius contains a lawfully established 
residential dwelling, campground, manufactured home park, or public park, the 
more restrictive Residential District noise limits set forth in Table 1 shall legally 
apply to that property. 

10) If an adjacent or receiving property is designated for future Residential, Mixed-Use, 
or Park/Open Space use on the officially adopted City of Mandan Future Land Use 
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Map, the noise limits for Residential Districts or Commercial/Mixed-Use Districts 
(whichever is more restrictive on the Future Land Use Map) shall apply. 

11) For the purposes of the decibel limits listed in Table 1, any zoning district or planned 
unit development (PUD) that permits a residential land-use component shall be 
evaluated under the more restrictive Residential District limits. 

12) However, if the established predevelopment ambient background noise level (L90) at 
a Representative Monitoring Location already exceeds these absolute thresholds, 
the maximum allowable predicted sound pressure level at that Representative 
Monitoring Location shall be capped at the predevelopment ambient background 
noise level plus 3 dBA and 3 dBC; 

13) Results shall be expressed in A and C-weighted decibels as sound pressure levels 
with notation of any prominent tonality or impulsive events, and be supported by a 
description of operating scenarios, Receptor Sites, terrain/ground absorption, 
shielding, and meteorological assumptions. The report shall also include a map 
referencing all project structures, a summary table comparing predicted levels to 
applicable requirements, and recommended mitigation, if any, needed to achieve 
compliance. Penalties to the requirements shall be applied per ANSI S12.9 for 
identified tonal or impulsive sound sources or events; and 

14) Predicted sound pressure levels at any identified Representative Monitoring 
Location shall not exceed the limiting noise criteria based on the zoning district of 
the receiving property, as set forth in Table 1.  

15) Any modeled operational scenario that exceeds the Table 1 limits, or increases the 
established predevelopment ambient background noise level (L90) by more than +5 
dBA/dBC for residential properties, +10 dBA/dBC for commercial or industrial 
properties, or +3 dBA/dBC in cases where the predevelopment ambient level 
already exceeds the table limits, shall disqualify the applicant from conditional use 
permit approval. 

4  Pre-Commencement Agreements 

a) Development Agreement 
Prior to the issuance of the conditional use permit and building permit, the applicant shall 
enter into a Development Agreement with the City.  Special conditions to the Development 
Agreement shall include: 

1) Project- specific decommissioning plan and bond framework, including facility 
reuse plans, hazardous material abatement, and infrastructure removal.  

2) Specifications of required infrastructure improvements. 
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3) A one-time capital contribution allocated directly to the municipal departments to 
procure specialized, City-owned monitoring and emergency response equipment. 

4) Funding a pre-construction and post-construction Pavement Condition Index (PCI) 
study along the designated haul routes completed by a consultant determined by 
the City. The developer is financially responsible for restoring the pavement to its 
pre-construction PCI rating or funding the accelerated improvement schedule 
necessitated by the facility's construction traffic. 

5) Upfront funding for at least 110 percent of the estimated engineering and 
construction costs for any necessary offsite municipal utility and transportation 
network expansions. 

6) The City Commission may; at its discretion, in reviewing the nature, scope, and 
specific details of the proposal; require the applicant to enter into additional 
agreements for the purpose of:  

a. Organizing the location and type of either temporary or permanent housing 
that will be developed to support construction and operation of the project; 
and  

b. To develop, in consultation with the applicant, approaches to mitigating the 
effects of the Data Center Facility on infrastructure and/or the community at 
large 

5  Operational Performance and Design Standards 

a) Building/Site Design Standards 
1) The use of municipal potable water or groundwater extraction for industrial 

evaporative cooling operations is prohibited. Cooling systems shall utilize closed-
loop liquid cooling, air-cooled chillers, or dedicated non-potable/effluent municipal 
water sources if available and approved by the City Engineer. 

2) Structure requirements: 
a. A data center shall be entirely contained within a permanent, enclosed 

building constructed in compliance with the locally adopted International 
Building Code and International Fire Code, except that this requirement may 
be waived for a minor data center if collocated on property owned by a public 
utility and functionally integrated with an electrical substation, 
telecommunications node, or other utility infrastructure.  

b. Conventional mechanical systems that support a data center, including 
packaged HVAC condensing units, cooling towers, and emergency 
generators, may be placed outdoors only if they comply with applicable 
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noise, screening, and mechanical-equipment placement standards and do 
not contain computing or data processing equipment.  

c. To minimize waste, minimize bonding requirements and to ensure long-term 
structural viability in the event of facility abandonment, the applicant shall 
take facility reuse into design considerations to accommodate future 
commercial, industrial or public uses. 

d. A micro data center may be located within a permanent structure or within 
the fenced perimeter of a utility or telecommunications use when allowed as 
an accessory or secondary use. 

e. Prior to the start of operations, each structure and major appurtenance must 
be marked with an easily visible identification number to assist with the 
provision of emergency services.  

3) All buildings, structures, and screening shall be in compliance with the City of 
Mandan Gateway Overlay District Design Standards, with the following additions: 

a. At least 50 percent of building facades shall consist of glass, masonry, wood, 
or other architectural features. 

b. All light displays shall be fully hooded to be downward facing, with motion-
dimming.  Fixtures shall maintain an IES BUG rating of U0, a Color 
Temperature not to exceed 3000K, and shall not be mounted more than 30’ 
above the finished ground level unless approved by the City Engineer.  (The 
Luminaire Classification Task Group of IES, 2011) 

c. Light trespass onto any adjacent residential, agricultural, or park property 
shall not exceed 0.1 footcandles at the property line. ( Illuminating 
Engineering Society/International Dark Sky Association, 2011) 

4) A landscaped buffer yard shall be installed in accordance with a Type C buffer as 
described in Article 13: Landscaping. 

b) Performance Tables (Noise, Infrasound, Vibration) 

i) Maximum Sound Pressure Levels 
1) The limiting noise criteria based on the zoning district of the receiving property are 

set forth in Table 1. Predicted and actual sound pressure levels shall not exceed the 
dBA and dBC limits.  If the Zoning Administrator or City Engineer orders a special 
Infrasound Audit, airborne infrasound emissions at any receiving property boundary 
shall not exceed the dBG limits shown in Table 1. 
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Table 1: Maximum Sound Pressure Levels by Receiving Zoning District (EPA, 1978) 
(Technical Committee ISO/TC 43, 1995) 

Receiving 
Zoning 
District 

Daytime Limits  
(7:00 AM to 10:00 

PM) 

Nighttime Limits  
(10:00 PM to 7:00 

AM) 

Continuous 
Infrasound Limits 
(24-Hour Ceiling) 

Residential 
Districts 

55 dBA / 65 dBC 50 dBA / 60 dBC 90 dB(G) 

Commercial, 
Mixed-Use, & 
Public 
Districts 

65 dBA / 75 dBC 60 dBA / 70 dBC 95 dB(G) 

Industrial 
Districts 

80 dBA / 90 dBC 75 dBA / 85 dBC 100 dB(G) 

 
Table 1 Applicability and Exceptions: 

• If a property within the half-mile notice radius contains a lawfully established 
residential dwelling, campground, manufactured home park, or public park, 
the more restrictive Residential District noise limits set forth in Table 1 shall 
legally apply to that property. 

• If an adjacent or receiving property is currently zoned Agricultural (A), 
Commercial, or Transitional, but is designated for future Residential, Mixed-
Use, or Park/Open Space use on the officially adopted City of Mandan Future 
Land Use Map, the noise limits for Residential Districts or 
Commercial/Mixed-Use Districts (whichever is more restrictive on the Future 
Land Use Map) shall apply. 

• For the purposes of the decibel limits listed in Table 1, any zoning district or 
planned unit development (PUD) that permits a residential land-use 
component shall be evaluated under the more restrictive Residential District 
limits. 

• However, if the established predevelopment ambient background noise level 
(L90) at a Representative Monitoring Location already exceeds these absolute 
thresholds, the maximum allowable predicted sound pressure level at that 
Representative Monitoring Location shall be capped at the predevelopment 
ambient background noise level plus 3 dBA and 3 dBC. 
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• Predicted and measured sound pressure levels at or below 40 dBA and 50 
dBC do not need to comply with these ambient background noise increase 
limits. 
 

2) Noise generated by the facility shall also comply with the requirements of Chapter 
16, Article 6 of the Mandan City Code. 

ii) Maximum Unweighted Infrasound Pressure Levels 
1) If the Zoning Administrator or City Engineer orders a special Infrasound Audit, 

airborne infrasound emissions at any receiving residential or commercial property 
boundary shall not exceed the narrow-band, unweighted limits shown in Table 2 
within any single 1/3 octave band. 
Table 2: Maximum Unweighted Infrasound Pressure Levels (Rajala, 2022) 
(Moorhouse, Waddington, & Adams, 2005) 

Band Limit 
1.0 Hz to 4.0 Hz 115 dB(Z) 
4.0 Hz up to and including 8.0 Hz 105 dB(Z) 
8.0 Hz up to and including 12.5 Hz 95 dB(Z) 
12.5 Hz up to and including 20.0 Hz 85 dB(Z) 

 

2) For unweighted infrasound evaluations under Table 2, compliance measurements 
shall utilize dual-stage wind-noise suppression systems or narrow-band FFT 
analysis to mathematically isolate deterministic facility tones from wind-induced 
ambient pseudo-sound. 

iii) Vibration Displacement Limitations 
1) Continuous or intermittent vibration produced by the data center facility during 

ongoing operations shall be attenuated to the levels listed in Table 3, as measured 
inside or at the foundation of any receiving receptor structure. Vibration levels shall 
be measured as Root-Mean-Square (RMS) velocity expressed in vertical inches per 
second or velocity decibels (VdB) relative to 1 micro-inch per second, utilizing a tri-
axial accelerometer complying with ANSI calibration and measurement 
methodologies. 
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Table 3: Vibration Displacement Limitations (John A. Volpe National Transportation 
Systems Center, 2020) 

Receiving Property 
Category 

Maximum Continuous 
Vibration Velocity Level 

Reference Standard 

Residential & 
Sensitive Buildings 72 VdB (or 0.004 in/sec RMS) Residential Sleep 
Commercial & 
Institutional 
Buildings 78 VdB (or 0.008 in/sec RMS) Residential Day 
Industrial Property 
Boundaries 84 VdB (or 0.016 in/sec RMS) Non-sensitive 

 

iv) Exception 
1) The sound pressure levels established in Table 1 and Table 2 may be temporarily 

exceeded during emergency operations. Emergency generator testing is not 
considered an emergency operation. 

6  Commissioning and Acoustic Verification 
1) To simulate peak-load acoustic conditions, the developer shall programmatically 

override the facility’s systems to force 100 percent of the installed mechanical 
cooling infrastructure—including chiller compressors, condenser fans, cooling 
tower fans, air handling units, and pumps—to operate at 100 percent of their 
maximum rated mechanical capacity and rotational speed simultaneously for the 
duration of the field audit.  The software-forced maximum capacity override shall be 
maintained for a continuous testing window of not less than two (2) hours during the 
daytime and two (2) hours during the nighttime. For the remaining portion of the 48-
hour continuous field audit, the facility shall operate under typical automatic 
control profiles matching the initially deployed server load. 

2) For facilities employing stepped operations or continuous server deployment, 
acoustic verification shall be segmented into Operational Capacity Tiers 
representing 25%, 50%, 75%, and 100% of the facility’s total designed electrical IT 
load. Prior to exceeding any given Operational Capacity Tier, the developer must 
successfully complete a new 48-hour forced-capacity acoustic field audit 
encompassing all mechanical and cooling infrastructure active at that tier. 

3) To prevent mechanical damage to cooling infrastructure operating without a live IT 
server load, the developer may utilize temporary synthetic thermal loads to safely 
simulate the thermal rejection required to force the installed cooling systems to 
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operate at 100 percent of their maximum rated mechanical capacity and rotational 
speed for the mandatory testing windows. 

4) Upon passing a capacity tier audit, the City shall issue a Provisional Certificate of 
Occupancy restricted to that specific megawatt limit. The developer may 
continuously deploy servers and increase operations toward the next tier, provided 
the continuous telemetry monitoring array demonstrates strict, ongoing acoustic 
compliance. Any telemetry data indicating a violation during a transitional ramp-up 
period shall immediately void the Provisional Certificate of Occupancy and 
mandate temporary operational throttling. 

5) Field testing shall only occur when wind speeds are less than 11 mph and the 
ground is free of standing water, active precipitation, or fresh snow accumulation 
that would acoustically interfere with the measurements. 

6) The field audit shall run for a continuous 48-hour window. Measurements shall be 
taken by an independent, third-party acoustical consultant selected by the City but 
paid for by the developer. Sound pressure levels shall be recorded continuously in 
1/3 octave bands at all pre-established critical receptor locations and property 
boundaries. 

7) The independent consultant shall submit the raw data and final report directly to the 
City Planning and Engineering departments.  The 48-hour field audit shall isolate 
facility noise from temporary community noise to verify that continuous, steady-
state operations do not exceed the +5 dBA and +5 dBC threshold above the pre-
development baseline.  If the project complies with all dBA, dBC, and vibration 
limits in Tables 1 and 3, including pure tone penalties under peak load, a Final 
Certificate of Occupancy is issued.  If the facility fails to comply with the overall 
dBA, dBC and vibration limits set forth in Tables 1 and 3, or ambient override 
standards, including the pure-tone penalties set forth in this section, the developer 
is granted a 60-day cure period to install mechanical silencers, build acoustic walls, 
or implement permanent software caps on fan speeds. During this 60-day cure 
period, the facility shall immediately implement temporary operational throttling, 
server load reductions, or fan-speed caps to maintain strict acoustic compliance at 
the property line while permanent physical remediation is constructed. A complete, 
passed re-test is required before final sign-off and issuance of a Final Certificate of 
Occupancy. 
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7  Ongoing Enforcement and Oversight 

a) Measurement Standards 
1) All post-construction compliance measurements conducted by the City, or by an 

independent acoustical professional on behalf of the City, shall conform to the 
following standards: 

a. Equipment Standards: Measurements shall be performed using a Type 1 
Sound Level Meter meeting ANSI S1.4 specifications, calibrated before and 
after the measurement period.  For C-weighted (dBC), G-weighted (dB(G)), 
and Z-weighted (dB(Z)) compliance evaluations, the sound level meter and 
any subsequent 1/3 octave band analysis shall capture, integrate, and 
account for low-frequency sound down to the 1 Hz band to ensure 
comprehensive measurement of low-frequency and infrasonic energy. 

b. Time Weighting: The sound level meter shall be set to "Slow" response (1-
second time constant). 

c. Measurement Duration: Each compliance test shall consist of a continuous 
monitoring period of not less than sixty (60) minutes. 

d. Measurement Statistic: Compliance with the dBA and dBC limits in Table 1 
shall be determined using the (L90) metric over the 60-minute period. 

e. Data Exclusion: During active monitoring, the operator shall pause the 
measurement or edit out transient, non-typical localized sounds (such as 
passing emergency sirens, low-flying aircraft, or nearby lawnmowers) that do 
not emanate from the data center facility. 

2) If necessary, noise mitigation shall be required to achieve compliance. Noise 
mitigation may include, but is not limited to, the use of low-noise fans, earthen 
berms, sound walls, or enclosures.  Purchasing additional land buffers is not an 
acceptable mitigation strategy. 

b) Routine Operations 
1) Testing and maintenance operations for emergency generators shall only occur 

between the hours of 10:00 a.m. and 4:00 p.m., Monday through Friday, except for 
federal holidays on which no testing shall be allowed. Each individual generator may 
be tested for up to sixty (60) minutes per month, except for annual or semi-annual 
load-bank testing required by NFPA 110, which may exceed this duration provided 
the City Engineer is notified in writing at least five (5) business days in advance.  
Multiple generators may be tested simultaneously, provided that the cumulative 
noise generated during the test does not exceed the limits set forth in Table 1 at any 
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Receptor Site. Generator testing is considered a routine operation and is not exempt 
from the noise requirements contained elsewhere in this section.  

c) Continued Verification and Enforcement 
1) At the discretion of the Zoning Administrator or City Engineer, a special audit may be 

ordered to verify sound, infrasound and vibration compliance.  Upon written notice 
from the City, the developer shall fully fund an independent, third-party evaluation 
utilizing specialized narrow-band analysis capable of isolating facility tones from 
ambient wind noise. Testing shall be conducted in strict accordance with ISO 7196 
and the limits set forth in Tables 1, 2, and 3. If the facility is found to exceed the 
limits established in Tables 1, 2 or 3, it shall constitute a formal violation of this 
section. 

2) If the facility is found to be in violation of any standard, the Zoning Administrator or 
City Engineer is explicitly authorized to issue a formal written warning and notice of 
violation. Upon issuance of the warning, the developer has 60 days to implement 
permanent structural or mechanical remediation. During this remediation window, 
the facility shall immediately institute temporary operational throttling to maintain 
compliance. Failure to achieve permanent compliance within 60 days, or failure to 
maintain temporary compliance during the remediation window, shall result in the 
Zoning Administrator or City Engineer suspending the Conditional Use Permit to 
protect the municipal environment. 

8  End-of-Life 

a) Decommissioning and Abandonment 
1) The permittee shall notify the Zoning Administrator, in writing, at least six (6) months 

before abandonment or cessation of operations. Within 365 days of termination, the 
current permittee shall at its own expense: 

a. Remove all hazardous materials (including but not limited to batteries, fuel, 
and cooling fluid), equipment, appurtenances, and underground tanks. 

b. Treat any wastewater. 
c. Re-grade wastewater ponds. 
d. Restore the project area to preconstruction conditions. 

2) Prior to construction and prior to the issuance of a building permit, the applicant 
shall provide a performance bond equal to 125 percent of the engineer’s cost 
estimate for reclamation, naming the City of Mandan as the obligee. This cost 
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estimate shall be recalculated, and the performance bond shall be updated every 
five years. 

3) Prior to the release of the decommissioning performance bond, the developer shall 
fund and submit a Phase I Environmental Site Assessment (ESA), and a Phase II ESA 
if recommended, conducted by a certified independent environmental professional. 
The site shall be certified free of soil and groundwater contamination resulting from 
fuel storage, battery systems, or cooling fluids. 

4) At the discretion of the City, the developer may be exempt from returning the site to 
preconstruction conditions if the primary structure is retained for commercial or 
industrial reuse. In such cases, the developer shall remove all data-specific 
infrastructure and restore the building to a standard, market-ready condition 
compliant with base Building and Fire Codes.  If the site is being converted for 
adaptive reuse rather than fully demolished, the City shall retain the 
decommissioning performance bond until the City Building Official issues a new 
Certificate of Occupancy for the converted structure, or until the conversion is 
inspected and approved by the City Building Official.   

5) Any on-site electrical substations, transmission lines, or utility interconnections 
owned by the developer and constructed solely to serve the data center shall either 
be completely dismantled and removed or formally dedicated to and accepted by 
the local electrical utility provider. No high-voltage infrastructure may be abandoned 
in place.   

6) Any data center that is not operated for a continuous period of 12 months shall 
automatically be considered abandoned. 
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