OFFICIALREGULATORYCODEX

WAIKATO MUNICIPAL SPATIAL CODE
BOOK

A Unified Spatial Regulation, Transit-Oriented Blueprint & Logistics Design Code

Notice of Enactment: This code book establishes binding municipal regulations and spatial blueprints for the City of Waikato. Driven by
the six-phase organic urban evolution methodology and multi-modal Transit-Oriented Development (TOD) frameworks, these standards
protect active transport corridors while optimizing industrial raw-material networks, worker commuting pipelines, and high-density
downtown commercial loading zones. Any upzoning, transit dispatch schedules, or cargo logistics structures must strictly comply with

the dimensions, ratios, and schedules herein.
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REGULATORY CODE 1.0

SECTION 1: THE ORGANIC GROWTH PHILOSOPHY & THE WAIKATO METHOD

Consistent with the Waikato Method, municipal authorities reject the rigid style of 'City Painting' where every decorative
asset and building is manually placed 'like a Lego set' without regard to underlying simulation dynamics. Instead, Waikato is
treated as a 'living organism'’ that grows and adapts dynamically over time. The planning authority focuses strictly on setting
a robust structural foundation through infrastructure-first engineering and flexible zoning grids. Development is then driven
by the simulation engine, allowing citizens (‘cims') and businesses to shape their neighborhoods organically.

As traffic demands, industrial milestones, and population shifts occur, the authority monitors, retrofits, demolishes, and
expands boundaries sequentially rather than restarting from a static pre-planned layout. Every zoning, transit, and structural
change must serve the natural flow of the city, utilizing public transport as the primary buffer and active greenways as
pressure valves to prevent systemic gridlock.
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REGULATORY CODE 2.0

SECTION 2: THE SIX-PHASE URBAN EVOLUTION FRAMEWORK

Waikato's development progresses through a strict sequence of six interconnected phases to prevent random urban sprawl
and ensure that transit and material networks scale smoothly alongside the population:

¢ Phase 1: Spatial & Long-Term Planning: Draft a high-level spatial vision conceptually before placing roads or zoning,
establishing a 60,000 cims target and defining clear boundaries for all specialized nodes.

* Phase 2: Heavy Infrastructure & The Backbone: Build the city's macro skeletal frame (highways, railways, bridges,
ports) first. Deliberately restrict local-level roads, transit, and pocket parks, leaving them to be dynamically integrated
later as neighborhoods form.

e Phase 3: Zoning 101 & Density Rules: Prepare residential, commercial, and industrial zones to balance the virtual
economy. Rely on organic developer growth rather than manual asset placement. Keep the simulation inactive until
Phase 4 is fully completed.

¢ Phase 4: Transit by Design: Build and run a multi-modal transit network (elevated train spines, tramways, regional
gateways, cycle lanes) before citizens settle. This pre-settlement strategy ensures immediate high-capacity access on
Day 1, establishing car-free habits from the outset.

¢ Phase 5: First Urban Expansion & Retrofitting: Monitor organic population explosions (42k to 50k cims). Retrofit
existing networks dynamically rather than starting fresh. Upzone low-density subdivisions into medium-density
row-house corridors tightly along transit routes.

¢ Phase 6: Heavy Industrial & Resource Expansion: Extract raw oil, ore, and stone to feed midstream concrete/steel
plants and downstream manufacturing (cars, electronics). House the 13,000 industrial workers in the highly accessible
suburb of Waikato Gardens, linking them directly to factories via dedicated transit pipelines.
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REGULATORY CODE 3.0

SECTION 3: ZONING HIERARCHY & DENSITY CONTROLS

To manage land use and traffic friction, Waikato enforces a strict zoning hierarchy. New developments must comply with the
targets and transit level classifications below, ensuring that high-density is coupled with high-capacity transit corridors:

Specialized Node

Dominant Zoning

Zoning Value / Density

Primary Transit Level

Core Bottleneck Risk

Downtown CBD

High-Density Comm &
High-Density Res

Highest / Very High
(Vertical)

Elevated Rail Spine, Trams,
Double-Decker Feeder Buses

Low (TOD mitigated; strictly
restricted scaling)

Waikato Gardens

Medium-High Res

Medium-High / Structured
Row Houses

Direct Multimodal Corridors (Tram,
Bus, Elevated Rail)

Very Low (Direct workforce
bypass)

Suburban Ring

Low-Density Res & Light
Commercial

Medium / Low-to-Medium
(Upzoned Row Houses)

Local Bus Feeders, Cobblestone
Tramways, Green Bike Lanes

Medium-High (Prone to local
street bottlenecks)

Heavy Industrial

Heavy Industry, Processing,
Factories

Low / Heavy Footprint
(Horizontal)

Freight Rail Loops, Bulk Ports,
Regional Highways

Medium (Freight isolated from
civilian lanes)

Extraction Nodes

Specialized Zoning (Oil,
Ore, Stone)

Lowest / Sparse Grid

Bulk Cargo Roads, Heavy Rail
Spurs

Low (Remote, dedicated
extraction roads)

Waikato Resource Supply Chains & Economic Flows

How Ben's heavy industry and raw extraction supply chains connect to Waikato Gardens and support the city's physical and economic expansion.
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Note: Zoned labor is facilitated by transit systems connecting Waikato Gardens to industrial hubs. Diagram based on Waikato 5.1 & 5.2 Source: Ben's Cities Skylines Creations

Figure 3.1: Waikato Self-Sufficient Heavy Industrial Resource and Downstream Supply-Chain Routing Map
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REGULATORY CODE 4.0

SECTION 4: TEMPLATE A - DOWNTOWN WATERFRONT CORE

Waikato's Downtown CBD Waterfront Core represents the primary urban nucleus of high-density retail, financial services,
and vertical residential high-rises. This core co-locates residential and commercial density to minimize long-distance vehicle
commutes and create an active, pedestrian-friendly core. However, to protect the transit networks and active bike paths
running along the primary avenues, strict design and freight controls are enforced:

e Zero-Curb Loading on the TOD Spine: To protect the high-capacity elevated rail hubs, cobblestone-paved tramways,
and active green-painted bike lanes from traffic friction, all primary transit boulevards are designated as Strict Zero-Curb
Loading Zones. Double-parking or crossing bike lanes to deliver commercial goods is strictly prohibited at all times.

e Vertical Tier Subterranean Loading (Layout A): All commercial and residential high-rises exceeding 15 stories are
required to integrate basement service docks. Access ramps descending to these underground bays must be accessed
exclusively via one-way lanes off secondary local streets, never from the primary TOD avenues, channeling heavy
delivery trucks completely underground.

¢ Rear Multi-Tenant Service Courts (Layout B): For mixed-use blocks where subterranean basements are restricted
due to topography, buildings must cluster around a shared rear service yard. Delivery vehicle entry and exit are funneled
through low-speed local alleyways branching off secondary local roads.

e Zoning Retrofitting Trigger: Property parcels are only permitted to upzone to vertical commercial towers once
surrounding street grids are physically retrofitted to support underground or rear-alley loading loops, maintaining perfect
freight-transit harmony.

Figure 4.1: High-Density Waterfront CBD Corridor Combining Elevated Passenger Rail Viaducts and Dedicated Tramways
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REGULATORY CODE 5.0

SECTION 5: TEMPLATE B - WAIKATO GARDENS WORKFORCE SUPPORT
NODE

Operating a heavy industrial district containing massive steel mills, refineries, and concrete mixing plants requires a
dedicated, high-capacity workforce of 13,000 cims. To prevent massive commuter car traffic from flooding and choking the
regional highway network and civilian streets, the planning authority established Waikato Gardens as a specialized
high-density residential node and workforce incubator:

< Direct Multi-Modal Transit Links: Waikato Gardens is linked directly to the adjacent heavy processing factories via a
pre-settlement transit corridor. Shift workers commute via grade-separated elevated passenger train viaducts and
dedicated tramways directly into factory entrance gates, bypassing civilian traffic.

e Highly Structured Row Houses: To house 13,000 workers efficiently, the neighborhood is zoned with highly
structured, medium-density row houses and uniform townhouse blocks. This creates high-density walkable demand
clustered directly adjacent to elevated transit stations.

e Active Transportation Buffer: The residential blocks integrate wide pedestrian sidewalks and vibrant green-painted

bicycle lanes running parallel to local roads. This supporting active network feeds pedestrian and cycle traffic
seamlessly into elevated transit stations, protecting the intermodal hub from boarding bottlenecks.

Figure 5.1: Grade-Separated Intermodal Street Corner in Waikato Gardens with Dedicated Center-Running Tram Corridor
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REGULATORY CODE 6.0

SECTION 6: TEMPLATE C - SUBURBAN RING & LOCAL TOD CENTRE DESIGN

Waikato's Suburban Ring acts as the transitional residential buffer zone between the vertical CBD core and the rural edge. It
begins as low-density single-family subdivisions and dynamically upzones into highly organized medium-density row houses
and uniform townhouse corridors as the population scales. To maintain localized convenience while protecting the peaceful
residential character, these zones must strictly adhere to the following layout specifications:

e The 8.0% Commercial Zoning Cap: Ground-floor retail, convenience stores, and local cafes must be strictly capped at
8.0% of the total suburban neighborhood land area. Retail is concentrated exclusively at corner parcels at major transit
intersections to form a walkable Local Centre, protecting quiet residential blocks from commercial vehicle volumes.

¢ Rear-Alley Loading Loops (RALL): To prevent delivery vans and commercial trucks from blocking dedicated transit
lanes, every local center commercial block must utilize a RALL layout. Service alleys must operate as one-way loops
with entrance and exit points located on secondary local roads rather than primary avenues, keeping trucks off transit
corridors.

e Ground-Level Inset Loading Pockets: Where rear service alleys are topographically impossible, delivery bays must
be inset into the sidewalk curb. Green-painted cycle lanes and pedestrian sidewalks must be routed behind the loading
pocket (on the building side) and isolated via concrete curbs, preventing parked trucks from blocking active cycle lanes.

e Active Feeder Bus Integration: Tidy row-house corridors sit concentrated along feeder bus networks, where

high-capacity double-decker buses distribute passengers smoothly to regional elevated rail viaducts.

Figure 6.1: Typical Suburban Local Center with a Ground-Floor Retail Node, Feeder Buses, and Row-House Transition
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REGULATORY CODE 7.0

SECTION 7: PUBLIC TRANSIT OPERATIONS & CAPACITY MODELING

As Waikato scales from 42,000 cims to the 60,000 population milestone, total public transit trips scale 2.9x from 9,216 to
26,800 daily trips. During peak hours (accounting for 12% of daily trips), transit operations must transition to high-frequency,
scheduled service governed by passenger wait-time limits to prevent platform congestion and vertical walkway gridlock at
the intermodal transfer hubs. To guarantee average wait times remain under 2.0 minutes, scheduled headways must strictly
comply with the following matrix:

Performance Metric Population: 42k (Baseline) Population: 60k (Milestone) Peak-Hour Change (%)
Total Daily Transit Trips 9,216 trips/day 26,800 daily trips +190.8%
Peak-Hour Transit Trips (12%) 1,106 trips/hour 3,216 trips/hour +190.8%
Elevated Rail Peak Pax (60% Split) 664 pax/hour 1,930 pax/hour +190.8%
Elevated Rail Capacity Headway 36.2 minutes 12.4 minutes -65.7%
Elevated Rail Scheduled Headway 4.0 min (Constant) 4.0 minutes (Constant) 0.0%
Elevated Rail Excess Capacity Buffer 9.1x 3.1x massive buffer -65.9%
Street Tram Peak Pax (40% Split) 442 pax/hour 1,286 pax/hour +190.8%
Street Tram Capacity Headway 16.3 minutes 5.6 minutes -65.6%
Street Tram Scheduled Headway 4.0 min (Constant) 4.0 minutes (Mandatory) 0.0%
Street Tram Excess Capacity Buffer 4.1x 1.4x comfortable buffer -65.9%

To Avoid Hub Congestion, Scheduled Headways Must Be Governed by Passenger Wait-Time Limits
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Figure 7.1: Comparison of Capacity-Based vs. Wait-Time Target Headways for the Elevated Rail Spine and Trams
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REGULATORY CODE 8.0

SECTION 8: INTERSECTION DESIGN & DELAY MITIGATION CODE

As passenger transfer flows intensify at the intermodal transit hubs, pedestrian-vehicle conflicts at standard signaled
crosswalks or roundabouts trigger severe local gridlock. This spatial analysis models vehicle delay times (dwell, boarding,
and junction conflict delays) across four distinct intersection designs as peak commute loads scale to 2,000
commuters/hour. Grade-separating pedestrian corridors and isolating light-rail paths cuts peak transit delays by 92.2%
(delay limited to just 23.6 seconds):

Peak Commuter Flow Signaled Delay Roundabout Transit Priority Grade-Separated Net Delay
Delay Delay Reduction
200 pax/hr (Low Flow) 41.6 seconds 35.0 seconds 21.6 seconds 18.2 seconds -56.3%
600 pax/hr (Mid Flow) 85.5 seconds 66.1 seconds 25.5 seconds 19.4 seconds -77.3%
1,000 pax/hr (Suburban) 134.4 seconds 111.9 seconds 29.9 seconds 20.6 seconds -84.7%
1,600 pax/hr (High Flow) 227.3 seconds 202.9 seconds 37.8 seconds 22.4 seconds -90.1%
2,000 pax/hr (Peak Crowd) 303.1 seconds 280.4s (Gridlock) 43.6 seconds 23.6 seconds -92.2%
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Figure 8.1: Commuter Boarding and Junction Delay Curves Under Four Distinct Physical Intersection Treatments
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REGULATORY CODE 9.0

SECTION 9: SUBURBAN UPZONING & LAND VALUE ACCRUAL MODEL

To prevent sprawling housing demand from outpacing planned layouts during the population explosion, low-density
single-family subdivisions in the Suburban Ring are dynamically upzoned into medium-density row houses. This structural
housing pivot concentrates the population tightly along transit-rich corridors, driving a 2.9x increase in daily suburban transit
trips and a 110.2% increase in local land values as the city scales toward 60,000 cims:

¢ Organized Row-House Transition: Single-family low-density units are systematically retrofitted, falling from 5,040 to
3,500 units, while medium-density row houses scale fourfold from 2,160 to 10,000 units, shifting row house share from
30% to 74% of the Suburban Ring's residential stock, yielding a 110% land value premium.

e Transit Utilization Surge: Due to immediate pre-settlement transit access on Day 1, upzoning drives total suburban
transit trips from 9,216 to 26,800 trips/day, carrying commuter volume smoothly and bypassing civilian road grids
entirely.

e Land Value Accrual: The suburban land value index climbs from 100.0 to 210.2 (+110.2% increase), reflecting a
massive economic premium generated by the multi-modal transit corridors and green cycle paths.

Upzoning the Suburban Ring Multiplies Transit Trips by 2.9x as Waikato Scales to 60,000 Milestone

Suburban Ring Shifts From 70% Low-Density TOD Upzoning Drives a 2.9x Jump in Transit
to 74% Medium-Density Row Houses Trips and Boosts Suburban Land Values by 110%
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Figure 9.1: Stacked Residential Composition Shift and Corresponding Transit Trips / Land Value Accrual Trend
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REGULATORY CODE 10.0

SECTION 10: SUBURBAN ZONING OPTIMIZATION (THE 8.0% SWEET SPOT)

Integrating mixed-use retail in the Suburban Ring creates local convenience but is subject to strict spatial thresholds. While
a modest commercial ratio provides an asset premium, exceeding the threshold triggers exponential vehicle congestion.
This simulation identifies the 8.0% commercial zoning ratio as the optimal sweet spot for neighborhood design, maximizing
land values at 173.6 index points while keeping traffic delays under 66.2 seconds:

Commercial Zoning Ratio Average Local Traffic Delay Suburban Land Value Index Zoning Compliance Status
0.0% (Pure Residential) 15.0 seconds 100.0 (Baseline) Under-Zoned (Inconvenience)
4.0% (Suburban Retail) 30.2 seconds 154.4 (+54.4% increase) Under-Zoned (Inconvenience)
8.0% (Optimal Sweet Spot) 66.2 seconds 173.6 (+73.6% Peak) Fully Compliant & Optimal
12.0% (Over-Zoned Infiltration) 123.0 seconds 157.6 (Congestion Decline) Over-Zoned (Severe Friction)
16.0% (Commercial Overload) 200.6 seconds 106.4 (Severe Friction) Non-Compliant (Zoning Violation)
20.0% (Zoning Collapse) 299.0s (Severe Gridlock) 20.0 (-80.0% Asset Loss) Non-Compliant (Severe Gridlock)

Restricting Commercial Zoning Protects Suburban Flow & Maximizes Property Values

Suburban Land Value Index vs. Commercial Zoning Ratio Average Local Traffic Delay vs. Commercial Zoning Ratio
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Figure 10.1: Dual-Axis Optimization Plot: Suburban Land Value Index vs. Average Local Traffic Delays
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REGULATORY CODE 11.0

SECTION 11: UNIFIED MUNICIPAL DELIVERY SCHEDULING MATRIX

To resolve freight-transit conflicts that physical infrastructure cannot entirely address, a strict regulatory temporal overlay is
established city-wide. All commercial loading, retail deliveries, and raw material transport must strictly adhere to the Unified
Municipal Scheduling Matrix. Violation of these delivery windows results in heavy civil penalties and automatic zoning

permitting revocation:

Freight Vehicle Class

Allowable Window

Authorized Loading Zones

Circulation & Traffic Restrictions

Heavy Industrial Freight
(Metal, Ore, Concrete, Oil)

Complete 24-Hour Lockout

Strictly Forbidden in CBD and
Suburban Rings

Must utilize regional bypass highways,
dedicated heavy cargo rail loops, and bulk
deep-water ports.

Medium Commercial Cargo
(Bulk Box Trucks, Food)

Off-Peak Night Only (10:00 PM —
6:00 AM)

Subterranean Service Docks
(Layout A) or Rear Service Alleys
(Layout B / RALL)

Strict daytime lockout. Engines must be shut
off during loading to prevent noise and
emissions pollution.

Light Commercial Logistics
(Parcel, Mail, Courier Vans)

Mid-Day Off-Peak Window (9:00
AM - 3:00 PM)

Dedicated Curb Inset Pockets or
Rear Service Alleys

Strictly prohibited during peak commute
hours (7:00-9:00 AM and 4:00-6:00 PM) to
protect pedestrian and tram flows.

INSPECTOR COMPLIANCE NOTE: Enforcing temporal delivery windows is mandatory to protect cobblestone tramways and curbside
double-decker bus lanes. Any delivery vehicle double-parking on primary transit avenues is subject to immediate citation and tow.
Enforcement of the night window (10:00 PM — 6:00 AM) requires physical barrier checks at secondary district entries to verify RALL

routing.
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REGULATORY CODE 12.0

SECTION 12: ACTIVE MOBILITY, PROTECTED INTERSECTIONS, AND CYCLE

TRACKS

Active mobility serves as a primary congestion pressure valve. Under peak 60,000 cims flows, pedestrian and cyclist
networks must function as active buffers to absorb transit transfers at central hubs. Where greenways cross secondary
roads, Dutch-style Protected Intersections must be constructed to slow turning vehicle speeds to under 15 km/h, removing
left- and right-hook collision paths:

Design Element

Corner Safety Island

Dimensional Standard

R = 4.0m to 6.0m concrete curb radius

Safety & Operational Function

Forces turning vehicles to slow down; physically protects the cyclist queueing
area.

Bicycle Setback Crossing

5.0m to 6.0m setback from parallel traffic
lane

Gives turning motorists a full car-length to stop and yield to cyclists before
crossing the lane.

Pedestrian/Cyclist Split

Raised 10cm physical concrete divider

Maintains clear separation between active cyclist paths and walking
pedestrians.

High-Visibility Markings

Vibrant green paint + white elephant
teeth

Provides distinct visual warning across the intersection corridor.

Figure 12.1: Typical Intermodal Street Corner in Waikato Combining dedicated Tramways, Bike Lanes, and Elevated Rail
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OFFICIAL REGULATORY CODEX

WAIKATO MUNICIPAL SPATIAL CODE BOOK

REGULATORY CODE 13.0

SECTION 13: PARKS, GREENWAYS, AND ENVIRONMENTAL BUFFER ZONES

Grounded in Waikato's organic urbanism model, green spaces operate as functional utility networks and environmental
protective barriers. To isolate heavy industrial processing plants from residential and downtown zones, strict multi-layered
buffers must be implemented according to the following specification matrix:

Green Infrastructure
Class

Neighborhood Pocket
Park

Zoning Location & Setback

Suburban Ring & Waikato
Gardens

10.0m setback from elevated rail
structures

Geometric Target

Minimum 0.25 hectares localized
grid footprint

Primary Operational Rule

Max 2.0 hrs continuous shadow during peak
midday (10 AM — 2 PM) to ensure plant survival.

Active Green Bike Lane

Primary TOD Avenues & Transit
Corridors

Zero-footprint column or utility
encroachment

Continuous 2.0m clear width
(one-way track)

Physically segregated via concrete medians; direct
curbside loading is strictly prohibited.

Waterfront Linear Plaza

Downtown CBD Waterfront Core
Direct integration with mixed-use
high-rise setbacks

Continuous coastal
pedestrian/cycling belt

Co-located with active sports corridors to maintain
open sky-exposure & mitigate heat island effects.

Forested Windbreak
Buffer

Heavy Industrial Hub Boundaries
300m setback from civilian
residential zones

50m width high-density mature
forest belt

Must co-locate with a 3.5m reinforced concrete
noise barrier wall to suppress low-frequency
engine rumbles.
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Figure 13.1: Typical Multi-Functional Public Greenway, Plaza, and Active Mobility Network in Waikato
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OFFICIAL REGULATORY CODEX WAIKATO MUNICIPAL SPATIAL CODE BOOK

REGULATORY CODE 14.0

SECTION 14: CANTILEVERED T-PYLON CIVIL ENGINEERING SPECIFICATIONS

To support the grade-separated Elevated Passenger Rail Spine while safeguarding street-level active corridors, all viaduct
support structures running over primary transit boulevards must strictly comply with these cantilevered T-pylon
specifications:

Continuous Vertical Clearance (H_clear = 6.5m): A minimum clearance of 6.5 meters must be maintained from the
street pavement to the underside of the cantilever viaduct deck. This ensures high-capacity street-running cobblestone
trams and double-decker feeder buses navigate safely underneath.

Sleek Column Shaft (D_shaft = 1.2m): Support columns are limited to a maximum diameter of 1.2 meters to minimize
visual and physical clutter at street level.

Central Median Placement (W_median = 1.5m): Support pylons must be anchored strictly within a raised central
median of at least 1.5 meters, completely leaving curbside green cycle lanes (2.0-meter width) and pedestrian sidewalks
unobstructed.

Tapered Cantilever Arm (W_cap = 8.0m): The concrete arm cantilevers outward over the vehicle lanes, with thickness
tapering from 1.6 meters at the shaft connection (handling peak shear stress) down to 0.6 meters at the outer edges to
minimize top-heavy dead weight.

Clear Longitudinal Span (L_span = 30.0m): Spans between vertical support pylons must maintain a minimum of 30.0
meters to protect sightlines near intersections and prevent columns from spilling into community pocket parks.

Waikato Gardens Cantilever T-Pylon & Street Integration Blueprint
Single-Column Elevated Rail Support Ensures Complete Active Mobility Lane Preservation

Cross-Sectional Elevation View (Y-Z Plane) Longitudinal Elevation View (X-Z Plane)
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Figure 14.1: Engineering Blueprint of Cantilevered T-Pylon

Codified and Adopted: This master regulatory volume constitutes the complete spatial and operational code book of the City of
Waikato. All zoning upzones, public transit schedule planning, road junction upgrades, and commercial permitting must align with these
regulations to ensure a highly efficient, sustainable, and organic urban simulation. Any modification or variance to these dimensions
requires joint approval from the Waikato Planning Board and Transit Authority.
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