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Guide Overview

Building or renovating a healthcare facility requires more than traditional commercial construction expertise.
Medical facilities must address patient safety, infection prevention, regulatory compliance, specialized building
systems, operational continuity, and evolving healthcare technologies. This expanded guide translates the outline
you provided into a practical, publication-ready resource. Each chapter builds from fundamental definitions to
actionable tactics, so owners and developers can confidently plan, budget, design, and deliver safe, compliant,
and efficient healthcare environments.

This guide helps owners and developers understand the planning, budgeting, design, and construction
considerations that contribute to successful healthcare projects. Beyond listing topics, we clarify key terms,
explain why they matter in a medical context, and show how decisions interlock across programming, design,
equipment, MEP systems, infection control, and commissioning. You will find checklists, explanations of codes
and standards, and guidance for aligning clinical goals with capital constraints.

What makes healthcare construction different? First, patient safety and clinical continuity drive every decision.
That means robust infection prevention, air handling, and pressurization strategies; redundant power and medical
gas; and designs that support staff workflows, privacy, and life safety. Second, healthcare has unique regulatory
oversight—from local building codes to NFPA Life Safety Code and state health departments—which adds
approvals, inspections, and documentation. Third, medical equipment and technology (MRI, CT, surgical booms,
nurse call, RTLS, PACS, and EHR) are inseparable from architecture and MEP; they dictate structural loads, room
shielding, clearances, and utility points.

How to use this guide: start by clarifying project goals and user needs, then evaluate sites or facilities with
clinical operations in mind. Build a realistic, healthcare-specific budget with contingencies for unknowns and
long-lead items. Integrate infection control strategies from day one. Select a delivery method that matches risk
tolerance and timeline. Sequence procurement and construction to protect patients and staff, especially in
occupied renovations. Commission systems thoroughly and prepare teams for go-live.

Each chapter concludes with pragmatic considerations so you can convert strategy into action. The intent is not
to replace your architect, engineer, or contractor, but to help you ask better questions, recognize
interdependencies, and set measurable expectations for quality, safety, cost, and schedule.







Chapter 1: Understanding
Healthcare Construction

How healthcare construction differs from
traditional commercial projects

Healthcare projects prioritize patient safety, clinical continuity, and stringent regulatory compliance. Unlike
standard commercial interiors, they require infection prevention protocols, specialized HVAC with precise air
changes and pressurization, emergency power and life-safety systems, medical gas infrastructure, and finishes
that support rigorous cleaning. Material choices must resist microbes and harsh disinfectants; details such as
coved base and sealed penetrations become functional infection-control strategies. Furthermore, the tolerance
for downtime is minimal—construction activities must coexist with clinical operations or be carefully phased to
maintain access, privacy, and emergency response capability.

Types of medical facilities and care settings

o OQutpatient vs inpatient environments

o Medical office buildings (MOBs)

e Urgent care centers

o Surgical centers (ASC)

» Imaging facilities (MRI, CT, X-ray)

e Specialty clinics (cardiology, oncology, dialysis)

Inpatient facilities (hospitals) involve higher acuity patients, complex life-safety compartmentation, larger staff
teams, and more demanding infrastructure (redundant power, fire/smoke barriers, and robust HVAC). Outpatient
facilities emphasize access, efficient throughput, and patient experience; they often allow more flexible finishes
and shorter construction durations, but still require strict infection control and privacy. MOBs balance clinical
suites with administrative areas and shared amenities. Urgent care centers prioritize rapid triage and clear
wayfinding. Ambulatory surgery centers blend operating-room level controls with outpatient convenience.
Imaging facilities add shielding, vibration control, RF containment, and exact equipment clearances.

Implications for scope, schedule, and cost

Because building systems and compliance reviews are more intensive, healthcare work typically costs more per
square foot and requires longer lead times for equipment, permits, and inspections. Early, integrated planning
with clinicians, infection preventionists, facilities staff, and the authority having jurisdiction (AHJ) helps right-size
the program, avoid rework, and reduce change orders. Success hinges on documenting user needs, mapping
clinical workflows, and translating them into room data sheets, equipment lists, utility matrices, and phasing
plans.










Chapter 2: Defining Project
Goals and Requirements

Translating clinical intent into design criteria

» Understanding patient needs

« Provider workflow considerations
o Future growth planning

o Space utilization analysis

o Technology requirements

» Medical equipment planning

Start with patient populations and clinical services. Define visit types, acuity levels, and volume forecasts to set
room counts, sizes, and adjacencies. Map provider workflows from arrival to discharge to locate staff stations,
clean/soiled flows, and supply points. Use time-motion studies or spaghetti diagrams to quantify travel distance
and reduce touches. Program for privacy at check-in, triage, and consults; plan acoustics for HIPAA compliance.
Incorporate universal exam rooms where possible to simplify scheduling and reduce idle time. For growth, design
soft spaces and infrastructure stubs to expedite future expansion without disrupting operations.

Space utilization analysis should pair utilization targets (e.g., exams per room per day) with realistic provider
templates. Technology and equipment drive clearances, utilities, and structure; engage vendors early to capture
heat loads, weights, anchorage, electromagnetic compatibility, and maintenance access. Document requirements
in room data sheets, an equipment responsibility matrix, and a MEP utility schedule that links every device to
power, data, gases, and drainage.

Set measurable goals: patient wait time thresholds, travel distance caps, staff visual control, and infection-control
criteria (e.g., number of airborne infection isolation rooms). Convert goals into acceptance criteria for design
development and commissioning. Establish a change-management process so scope shifts remain transparent
and budget-aligned.




Chapter 3: Site Selection and Facility
Evaluation

New construction due diligence

o Location analysis

» Accessibility

« Parking requirements
o Ultility capacity

e Emergency access

Evaluate proximity to patient populations, transit, and referral networks. Confirm ambulance routes, helipad
restrictions where applicable, and fire department access. Plan intuitive site circulation separating public,
service, and emergency traffic. Test parking ratios against peak demand and ADA requirements, including
accessible routes and covered drop-offs. Verify off-site utility capacity for electrical service, gas, water, sewer,
and telecom; future-proof with space for additional feeders or generators. Assess zoning for medical uses,
imaging equipment, and hazardous material storage.

Renovation feasibility

« Existing building assessment
e Structural evaluation

* MEP system capacity

» ADA compliance review

For renovations, survey structure for vibration limits (especially for imaging and surgery), floor loading, and
penetrations. Evaluate HVAC zoning, outside air capacity, and potential for negative/positive pressure rooms.
Check electrical distribution, emergency power separation, and grounding paths. Review medical gas risers and
manifold locations. Perform a code gap analysis for life safety compartmentation, fire dampers, and egress
widths. Confirm ADA routes, door hardware, and restroom clearances. Identify hidden conditions through
selective demolition and scanning; carry an appropriate contingency for abatement and unforeseen utilities.




Chapter 4: Healthcare Facility Budgeting

e Construction costs

* Medical equipment costs
e Technology infrastructure
» Contingency planning

e Soft costs

o Permitting fees

o Design fees

Develop a total project budget that captures hard costs (core, shell, interiors, site work) and soft costs (A/E,
commissioning, inspections, move-in, owner vendors). Align the equipment list with vendor quotes and
installation allowances. Technology budgets must include wired/wireless networks, nurse call, RTLS, access
control, video, and integration with EHR and imaging PACS. Escalate costs to mid-point of construction and
include allowances for long-lead items and market volatility.

Contingencies and common pitfalls

Carry design contingency early (10-15%), construction contingency (5-10%), and owner contingency for scope
shifts (3-5%). Include testing and balancing, infection-control measures, and after-hours premiums. Common
mistakes include underestimating regulatory requirements, overlooking vendor-furnished installation details, and
omitting temporary phasing costs. Build cash flow curves to match procurement schedules, and align draw
schedules with milestones such as AHJ approvals and substantial completion.

Common healthcare budgeting mistakes

Frequent errors include assuming commercial benchmarks apply to clinical spaces, failing to budget for
redundancy and emergency power, and deferring ICRA controls to the GC without design integration. Others:
inadequate escalation, late equipment releases driving premium freight, insufficient commissioning hours, and
neglecting staff training and activation.







Chapter 5: Healthcare
Design Considerations

» Patient flow

» Staff efficiency

» Privacy requirements
o Waiting areas

e Exam rooms

o Treatment spaces

e Imaging suites

e Procedure rooms

Design must harmonize patient experience with clinical efficiency. Start with clear wayfinding and separated
flows for public, staff, and materials. Waiting zones should provide natural light, biophilic elements, and multiple
seating types; integrate decentralized check-in and self-service options to reduce queues. Exam and treatment
rooms benefit from standardized layouts, swing-door clearances, and integrated storage to minimize staff steps.
Imaging suites require shielding, RF enclosures for MRI, vibration control, and equipment-specific HVAC.
Procedure rooms and ASCs need laminar flow, proper air changes, and ceiling support for booms and lights.

Designing for patient experience

Reduce anxiety through visual calm, acoustic privacy, and predictable transitions. Provide private consult spaces,
on-stage/off-stage staff circulation, and clear sightlines for supervision. Specify durable, cleanable finishes
without appearing institutional—consider seamless flooring, solid-surface tops, and antimicrobial hardware.
Integrate technology unobtrusively: digital boards for status, wayfinding screens, and power/data at family zones.
Ensure universal design principles with adjustable counters, bariatric accommodations, and sensory-friendly
rooms.







Chapter 6: Infection
Prevention and Control

One of the most important healthcare construction topics. Infection prevention
begins during programming and continues through occupancy. The Infection
Control Risk Assessment (ICRA) defines the class of controls required—dust
containment, anterooms, negative pressure, HEPA filtration, and traffic routing. It
also prescribes cleaning frequency, monitoring, and communication protocols.
Engage infection preventionists early and make ICRA drawings part of the permit
set and the construction execution plan.

o Infection Control Risk Assessment (ICRA)
e Dust containment

e Air quality management

» Negative pressure systems

« Temporary barriers

e Construction zone separation

Protecting patients during
construction

Implement sealed temporary partitions with fire-rated assemblies when required.
Use differential pressure monitoring with data logging, HEPA scrubbers sized per
air change targets, and anterooms for worker entry. Route debris and deliveries
off-hours with covered carts; establish clean and dirty paths. Maintain water
management plans to prevent Legionella, including flushing protocols and
temperature controls. Train crews on PPE, hand hygiene, and interim life safety
measures. Document controls via daily checklists and coordinate with facilities
for shutdowns and tie-ins.







Chapter 7:
Mechanical, Electrical
& Plumbing
Requirements

Healthcare facilities place significant demands on building systems. HVAC must deliver precise temperatures,
humidity, and air changes with pressure relationships to control contaminants. Electrical systems require normal
and essential (emergency) branches with selective coordination and generator backup. Medical gas systems
(oxygen, vacuum, medical air, nitrous oxide) need code-compliant storage, redundancy, and alarm panels.
Plumbing accommodates clinical fixtures, flushing protocols, and backflow prevention.

Key topics and design targets

» HVAC requirements

» Air changes per hour
 Emergency power

+ Backup generators

» Medical gas systems
e Specialized plumbing
» Redundancy planning

Plan for N+1 redundancy in critical areas, isolate risers for future expansion, and provide access for maintenance.
Coordinate ceiling zones for ducts, cable trays, and booms. Specify low-leakage dampers, energy-recovery
where appropriate, and smart controls integrated with BAS. For imaging, confirm dedicated cooling and clean
power; for ORs, confirm pressure, ACH, and laminar flow. Validate performance through commissioning, TAB, and
alarm verification.
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Chapter 8: Regulatory
Compliance and
Healthcare Codes

o ADA compliance

 NFPA requirements

« Life Safety Code

e Local building codes

» State healthcare regulations
« Fire protection systems

Regulatory frameworks overlap. The NFPA Life Safety Code governs
compartmentation, egress, and fire protection. Local and state building codes set
structural and MEP baselines; state health departments often add
healthcare-specific criteria and inspections. ADA and local accessibility rules
govern routes, door hardware, toilet rooms, counters, and signage. Early
engagement with the AHJ clarifies interpretations, submittal sequencing, and
inspection milestones. Keep a living code matrix linking each requirement to
drawing sheets and specifications to manage compliance.

Understanding healthcare
inspections

Expect multiple checkpoints: plan review, rough-in, above-ceiling, fire alarm and
sprinkler, medical gas verification, elevator, and final occupancy. Maintain
red-line sets, inspection logs, and deficiency trackers. Coordinate integrated
testing for smoke control and essential power branches. Provide training, O&M
manuals, and life-safety drawings to facilities before final sign-off.







Chapter 9: Renovating
Occupied Medical
Facilities

Renovating in place demands meticulous phasing and communication. The prime directive is to maintain patient
care while safeguarding life safety and infection control. Use interim life safety measures, off-hours work, and
temporary circulation to separate construction from clinical zones. Engage staff in weekly look-aheads, publish
noise and shutdown schedules, and provide rapid feedback loops for issues.

Topics include

» Maintaining patient care

» Construction phasing

e Temporary access routes

» Scheduling around patient activity
e Staff communication

« Safety planning

Minimizing disruption during
construction

Create micro-phases with clear turnover milestones. Use mockups to confirm room layouts and equipment
mounting before broad rollout. Establish negative pressure zones, hard barriers, and dedicated worker entries.
Coordinate deliveries and noisy work during low-volume periods. Provide wayfinding updates and escorts for
vulnerable patients. Track metrics like on-time appointments, unplanned outages, and infection-control deviations
to verify protections are working.







Chapter 10: Medical
Equipment Planning
and Coordination

 MRI suites

o CT scanners

e X-ray rooms

e Surgical equipment

e Specialty equipment requirements

Equipment shapes architecture and MEP. MRI requires RF shielding,
ferromagnetic safety zones, and vibration control; CT and X-ray require lead
shielding and precise control booth sightlines. Surgical suites need overhead
support for booms and lights, clean power, and integration with sterile
processing flows. Begin with an equipment list and vendor cutsheets, then lock
in utility rough-ins via coordinated BIM models. Confirm rigging paths, slab
openings, and door clearances. Establish a responsibility matrix defining who
provides, installs, and starts up each device.

Utility and structural coordination

Validate floor loading and anchorage, coordinate penetrations with firestopping,
and align electrical panels with clean/dirty separation. Provide maintenance
clearances and future upgrade space. Sequence releases so rooms can be built
around long-lead equipment without rework. Integrate acceptance testing and
imaging QA before occupancy.







Chapter 11: Project
Delivery Methods

e Construction Management
o Design-Build
» General Contracting

Each method balances speed, cost certainty, and risk. Construction
Management (CM at Risk) provides early contractor input and open-book pricing,
ideal for complex phasing and equipment integration. Design-Build consolidates
responsibility for speed and coordination, often reducing change orders but
requiring clear performance criteria. General Contracting (design-bid-build) can
yield competitive pricing for well-defined scopes but offers less preconstruction
collaboration. Consider hybrid models like Progressive Design-Build or Integrated
Project Delivery (IPD) when early team alignment and shared risk/reward support
outcomes.

Selecting the right delivery method

Match delivery to project drivers: schedule constraints, budget certainty,
renovation complexity, and stakeholder capacity. Evaluate market conditions,
trade partner availability, and the need for preconstruction services (ICRA
planning, MEP coordination, estimating). Establish decision criteria—speed to
market, change-order tolerance, and governance needs—and score options with
stakeholders.







Chapter 12:
Construction
Scheduling and Risk
Management

e Long-lead equipment
e Procurement planning
« Utility shutdown planning
e Occupancy coordination
» Risk mitigation strategies

Build the master schedule around long-lead equipment and AHJ review
durations. Create a procurement log with submittal, fabrication, shipping, and
startup windows. Coordinate utility shutdowns through a formal permit-to-work
process with redundancies and communication plans. For occupied sites,
include noise windows, infection-control inspections, and above-ceiling work
tracking. Integrate risk registers covering scope creep, vendor delays,
unforeseen conditions, and weather; assign owners and mitigation actions.

Use pull planning and weekly work plans to align trades. Protect critical path with
early release packages for enabling work and long-lead gear (switchboards,
AHUs, generators). Maintain a commissioning schedule in parallel with
construction to avoid late discoveries; start systems turnover by area or
discipline as soon as they are ready.
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Chapter 13:
Sustainability and
Energy Efficiency

« High-performance HVAC systems
e Energy management

e Indoor air quality

o Sustainable healthcare design

Hospitals are energy-intensive, but thoughtful design reduces operating costs
and emissions. Strategies include heat recovery chillers, demand-controlled
ventilation in appropriate spaces, high-efficiency filtration with low pressure
drop, and right-sizing air changes by room function per code. Implement
advanced metering and analytics to detect drift. Choose low-VOC, durable
materials and daylighting where feasible. Evaluate electrification and renewable
readiness, including space and pathways for future battery storage and
additional feeders.

Balance sustainability with infection control and clinical reliability. For example,
ensure energy-saving modes never compromise pressure relationships or
humidity limits. Engage facilities staff to align strategies with maintenance
capabilities and spare parts inventory. Consider green certifications, but focus
on lifecycle cost and resiliency first.







Chapter 14: Commissioning and Project
Closeout

System testing

Staff training
Equipment startup
Final inspections
Occupancy readiness

Commissioning verifies that systems meet the owner's project requirements. Develop a commissioning plan
covering HVAC, electrical, emergency power, medical gas, fire alarm, and life-safety systems. Include functional
performance tests, TAB, and integrated system testing (IST). Capture issues in a deficiency log with clear
ownership and due dates. For equipment, coordinate vendor startup and calibration with facilities staff present.

Prepare for occupancy with staff training, mock patient days, and wayfinding validation. Deliver O&M manuals,
as-builts, and training videos. Establish seasonal testing for HVAC and a post-occupancy review to measure
patient experience, throughput, and energy performance. Closeout should feel like a handoff, not a hand-over—
ensure service contracts, spare parts, and warranty procedures are in place.




Chapter 15: Common
Healthcare
Construction Mistakes
and How to Avoid
Them

e Underestimating regulatory requirements
e Poor equipment coordination

« Inadequate phasing plans

e Insufficient contingency budgets

» Delayed decision-making

Avoid pitfalls by integrating compliance, equipment, and phasing from day one.
Build a code matrix and maintain it through construction. Freeze equipment
selections early enough to coordinate utilities and structure; validate with
mockups and vendor walk-throughs. Develop a phasing plan that safeguards
patients and staff and includes realistic turnover milestones. Protect the budget
with layered contingencies and active risk management. Finally, empower timely
decisions through a governance structure with clear escalation paths, meeting
cadences, and RFl response SLAs.

A culture of transparency and continuous commissioning—verifying
assumptions, testing systems early, and measuring outcomes—will reduce
change orders and shorten time to revenue while elevating safety and patient
experience. With the strategies in this guide, owners and developers can
orchestrate complex healthcare projects with confidence and clarity.
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FOR DOWNLOADING THIS GUIDE

WE WISH YOU SUCCESS WITH YOUR PROJECT.

Planning, renovating, or developing a commercial facility is a significant undertaking.
We hope the insights in this guide help you make informed decisions,
avoid costly mistakes, and achieve the best possible outcome.

At Broad Reach Construction, we are passionate about helping owners,
developers, and project teams navigate the construction process with confidence.
We are here to help you build with clarity, quality, and purpose.

HAVE QUESTIONS ABOUT YOUR PROJECT?

If Broad Reach Construction can help answer any questions
or provide guidance on your upcoming project,
please give us a call.

570-550-7983

REAL-WORLD EXPERIENCE.
PROVEN RESULTS.
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