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CHAPTER 1 

Introduction 

     

Location within Clallam County 
Carlsborg is an unincorporated area located in Clallam County on the North Olympic 
Peninsula of the State of Washington.  Founded in 1916, it lies approximately five 
miles west of downtown Sequim and approximately 14 miles east of downtown Port 
Angeles along the US 101 corridor.  Just north of Carlsborg is the Strait of Juan de 
Fuca, and southwest is the Olympic National Park.  According to the U.S. Census 
Bureau, Carlsborg is a CDP, or ‘Census Designated Place’ as of 2000, with an area of 
approximately 0.9 square miles as of 2006.  The location of Carlsborg is shown in 
Exhibit 1.1. 

Both the State Legislature and the Office of Financial Management classify Clallam 
as a rural county, with an average population density of approximately 39 persons per 
square mile. However, land use in Clallam County is heavily influenced by the high 
percentage of land in recreational use, such as the Olympic National Park and 
Olympic National Forest. As a result, in a county with over 1.1 million acres, only 
137,000 acres are developable. If developable land area is considered, the population 
density of Clallam County more closely approximates 320 persons per square mile.1 

The Influence of the Growth Management Act 
Clallam County adopted a Comprehensive Plan in 1995 in accordance with the state 
Growth Management Act (GMA), part of which requires designated Urban Growth 
Areas (UGAs) to be reviewed once every ten years.  The Carlsborg area is one of the 
six UGAs of Clallam County, receiving its UGA designation in 2000.  The other five 
UGAs were all designated in 1995.  The GMA “encourages development to occur in 
urbanized areas where adequate public facilities and services already exist or can be 
provided efficiently.”  Historically, outward residential growth from the town center 
on Carlsborg Road, industrial park development as well as commercial development 
along the US 101 corridor prompted Clallam County to re-designate Carlsborg from a 
rural activity center to a UGA.  With its UGA designation, Carlsborg is planned and 
projected to increase its development in both the mid- and long-terms.   
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1 Source: Clallam County. 
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Source: HW LOCHNER

Exhibit 1­1 



 

Demographics & General Land-Use 
Currently, the unincorporated population of Clallam County (including Carlsborg) 
exceeds its incorporated population. Between the years 1990 and 2006, total 
population in Washington State rose from approximately 4.9 million to 6.4 million 
and that of Clallam County from approximately 56 to 68 thousand.  Between the same 
span, the unincorporated population of Washington State fell from 48 percent to 39 
percent, while that of Clallam County rose, albeit slightly, from 57 percent to 60 
percent.  Much of the increase in population in Clallam County is due to migration, 
with over 4,800 persons settling in Clallam County between the years 2000 and 2006.  
This has countered the natural decrease of 1,219 people that occurred during the same 
period (i.e., due to births and deaths).   
 

Exhibit 1­2 
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Exhibit 1-2: Comparative Unincorporated Population Percentages                               
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Against this backdrop, Carlsborg has also grown, with its population increasing from 
602 in 1990 to 806 in 2000 and reaching 828 in 2006.  Though the actual number is 
small, the percentage increase during this 16-year period (38%) is much larger than 
that of Port Angeles (7%), and almost the same as neighboring Sequim (39%).  
Consistent with population in unincorporated areas, the number of dwelling units in 
Carlsborg has also increased.  From 2000 to 2006, the number of dwelling units 
increased from 461 to 495.  Though this number is only half the dwelling units 
increase in neighboring Sequim, it is double that in Port Angeles.  The following 
exhibit shows dwelling unit and population increases for all three areas. 

Against this backdrop, Carlsborg has also grown, with its population increasing from 
602 in 1990 to 806 in 2000 and reaching 828 in 2006.  Though the actual number is 
small, the percentage increase during this 16-year period (38%) is much larger than 
that of Port Angeles (7%), and almost the same as neighboring Sequim (39%).  
Consistent with population in unincorporated areas, the number of dwelling units in 
Carlsborg has also increased.  From 2000 to 2006, the number of dwelling units 
increased from 461 to 495.  Though this number is only half the dwelling units 
increase in neighboring Sequim, it is double that in Port Angeles.  The following 
exhibit shows dwelling unit and population increases for all three areas. 
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Exhibit  1-3: Percentage Housing Unit & Population Increases, 2000 - 2006 

Source: OFM, Clallam County

General land-use in the Carlsborg UGA is illustrated in the following figure.  Though 
not shown in the diagram, among Port Angeles, Carlsborg, and Sequim, Carlsborg 
easily has both the highest percentage of mobile home park residential units and the 
lowest percentage of single family residential units.   

Exhibit 1­4 

Residential, 53%

Commercial, 17%
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Public, 8%

Exhibit 1-4: General Land Use, Carlsborg Urban Growth Boundary 

Source: Clallam County, 2007 



 

 

CHAPTER 2    
Existing Roadway Network 

  Page | 5   

 

     
 

General Characteristics 
Carlsborg is subdivided by two major roadways; US 101 on an east-west axis and 
Carlsborg Road on a north-south axis. These two roadways provide access to the 
majority of commercial, office and industrial space in the study area.  Carlsborg Road 
intersects US 101 at its southernmost end and is a signalized intersection in the study 
area.  Directly south of US 101, Carlsborg Road becomes Hooker Road, which runs 
southerly and extends beyond the Carlsborg limits.   

Old Olympic Highway, also an east-west roadway on the north side of the study area,   
essentially parallels US 101. Old Olympic Highway starts at Sequim-Dungeness Way 
in Sequim and connects to US 101 opposite of Obrien Road west of the study area.  
Though originally known as Olympic Highway, it picked up the name “Old” after the 
current US 101 highway was completed.    

US 101 – State/Federal Classifications & Access Control 
Within the Carlsborg area, US 101 is a Highway of Statewide Significance (HSS), as 
designated by RCW 47.06.140.  HSS are important to the movement of people, goods, 
and services at a statewide level and legislation stipulates that they be planned 
accordingly.  According to the WSDOT functional classification system, US 101 is a 
Principal Arterial throughout Carlsborg.  In addition, US 101 through Carlsborg is 
classified as T-2 because it transports between four and ten million tons of freight per 
year, giving it Strategic Freight Corridor Status in the Washington State Freight and 
Goods Transportation System (FGTS).  The FHWA has designated US 101 a 
Highway of National Significance (HNS) because it serves major population centers, 
intermodal transportation facilities, and major travel destinations.  
 
The Access Control Classification System and Standards of Washington State are 
defined in Chapter 468.52 of the Washington Administrative Code (WAC).  US 101 
in Carlsborg is classified as ‘Class 2’ for which mobility is favored over local access, 
and typical speed limits range from 35 to 50 mph in urban areas and 45 to 55 mph in 
rural areas.  Minimum access spacing is 660 feet, and access restrictions include 
limiting access connections for contiguous parcels under the same ownership to one 
unless frontage is greater than 1,320 feet, as well as restricting private direct access 
unless no other reasonable access exists.   



 

Functional Classification of Links 
According to Clallam County, links in the Carlsborg area are classified as:  rural 
principle arterial, rural major collector, rural minor collector, and local access.  US 
101 is the only rural principal arterial in the study area.  Rural major collectors include 
Carlsborg Road, Cays Road and Kitchen Dick Road running north-south, as well as 
Old Olympic Highway and Woodcock Road running east-west.  All other roadways 
are either rural minor collector or local access.  A brief description of these links as 
well as their locations in the network is shown in the following exhibits.   

Roadway Lanes & Median Separation  
US 101 is the only roadway in the study area with two lanes in both east bound (EB) 
and west bound (WB) directions.   All other roadways (except the Carlsborg Road NB 
and SB approaches to US 101) are one lane in each direction.  US 101 has a Jersey 
median barrier from Dungeness River to Taylor Cutoff Road.  From Taylor Cutoff 
Road to Carlsborg Road traffic is separated by a grass median, with gaps at Taylor 
Cutoff Road and Mill Road.  The grass median terminates about 1,600 feet west of 
Carlsborg Road, where US 101 becomes a four-lane roadway without separation.  
This continues until Kitchen Dick Road, where US 101 becomes a two-lane roadway 
without separation.   Link Types & Attributes 

Exhibit 2-1: Carlsborg Link Types & Attributes
     Classification Standard Capacity (per lane per hour) Total Lane Miles 
rural principle arterial 1800 12.0
rural major collector 1400 21.3
rural minor collector 1200 8.8

local access 800 52.9
Source:  HW Lochner 

Exhibit 2­1 
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Sidewalks & Pedestrian Facilities 
Sidewalks and pedestrian facilities are very limited in Carlsborg.  Directly south of 
US 101, a sidewalk runs along the west shoulder of Hooker Road, terminating at the 
Valley Center Place entrance.  There is also a sidewalk along the northeast quadrant of 
the US 101/Carlsborg Road intersection, between the corner property limits on 
Carlsborg Road and US 101.  Between Smithfield Drive and East Runnion Road, a 
pedestrian path runs along Mill Road about eight feet west of the roadway.  The 
Olympic Discovery Trail also runs east-west through the study area, and is located 
north of the Business Park Loop.   

Speed Limits 
As the overwhelming majority of links in the study area are local access, most 
links have a speed limit of 25 mph.  Speed limits of major roadways in the 
study area are listed in the following exhibit.  2-3 

Exhibit 2­3 
Exhibit 2-3: Speed Limits  

Roadway Section Speed Limit
US 101 (Dungeness River eastwards) 55 mph
US 101 (Dungeness River to Carlsborg Rd) 45 mph
US 101 (Carlsborg Rd westwards) 55 mph
Kitchen Dick Ln (US 101 to Woodcock Rd) 50 mph
Old Olympic Hwy (Vautier Rd to Carlsborg Rd) 50 mph
Old Olympic Hwy (Carlsborg Rd eastwards) 40 mph
Woodcock Rd (Kitchen Dick Ln to Cays Rd) 45 mph
Woodcock Rd (Kitchen Dick Ln westwards) 35 mph
Woodcock Rd (Cays Rd eastwards) 50 mph
Carlsborg Rd 35 mph
Hooker Rd 35 mph
Taylor Cutoff Rd 45 mph

   Source:  Clallam County 
 

Crosswalks 
There are a limited number of marked crosswalks in the Carlsborg area, with all being 
located along Carlsborg Road.  The largest intersection, US 101 and Carlsborg Road, 
has crosswalks on the SB, EB, and NB approaches.  The intersection of Carlsborg 
Road and Smithfield Drive has crosswalks on the SB, EB, and WB approaches, and 
the driveway directly north of Smithfield Drive has a crosswalk on the EB approach.  
The crosswalks at Smithfield Drive and its neighboring northwards driveway have 
been installed due to the existence of a school at Carlsborg Road and Smithfield 
Drive.   



 

Exh
ibit 
2­
4ibi
t 2 
 
 
 
 
 
 
 
 
 
 
 
 
 

Exhibit 2-4: Turn Pockets at Selected Intersections in Carlsborg 

Intersection  Turn-Pocket Location 

US 101 & Carlsborg Road EBL EBR WBL WBR NBL  SBL  

US 101 & Taylor Cutoff Road EBL EBR WBL WBR     

US 101 & Parkwood Blvd/Mill Road EBL EBR  WBR   SBL SBR 

US 101 & Joslin Road EBL   WBR     
US 101 & Kitchen Dick Road EBL EBR WBL WBR   SBL SBR 

Carlsborg Road & Smithfield Drive     NBL  SBL  
Carlsborg Road & Winterhawk Street EBL EBR       

Carlsborg Road & Runnion Road     NBL  SBL  
Carlsborg Road & South Business Park Loop     NBL  SBL  

Carlsborg Road & Spath Road     
 
 
 
 
 
 
 
 
 
 

NBL    
Carlsborg Road & North Business Park Loop      NBR SBL  

Carlsborg Road & Old Olympic Hwy   WBL  NBL NBR   
Kitchen Dick Road & Old Olympic Hwy EBL  WBL  NBL  SBL  

Kitchen Dick Road & Spath Road         
Hooker Road & Valley Center Place     NBL  SBL  

EBL = East Bound Left; EBR = East Bound Right; WBL = West Bound Left; WBR = West Bound Right; NBL = North Bound Left; NBR = North Bound Right; SBL = 
South Bound Left; SBR = South Bound Right                                                                                                                       Source:  H.W. Lochner 
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CHAPTER 3 
Existing Traffic & Land Use Existing Traffic & Land Use 
  

          
  
  

Study Area Traffic Analysis Zones Study Area Traffic Analysis Zones 
For the purposes of this study, Carlsborg was divided into 62 traffic analysis zones 
(TAZs), with 51 being internal and 11 being external.  TAZs were created in 
accordance with conventional wisdom, by demarcating zones based on hard 
boundaries such as roadways and rivers.  Zonal boundaries are shown in the following 
exhibit.  External zones are all four-digit numbers and account for traffic exiting and 
entering the study area.   

For the purposes of this study, Carlsborg was divided into 62 traffic analysis zones 
(TAZs), with 51 being internal and 11 being external.  TAZs were created in 
accordance with conventional wisdom, by demarcating zones based on hard 
boundaries such as roadways and rivers.  Zonal boundaries are shown in the following 
exhibit.  External zones are all four-digit numbers and account for traffic exiting and 
entering the study area.   

Existing Land-Use Distribution Existing Land-Use Distribution 
Land-use in the Carlsborg area was divided into nine categories.  Exhibit 3-1 contains 
information concerning land-use type and the corresponding zones of their largest 
quantities.  (Storage and warehouse land-use types have been omitted.)   

Land-use in the Carlsborg area was divided into nine categories.  Exhibit 3-1 contains 
information concerning land-use type and the corresponding zones of their largest 
quantities.  (Storage and warehouse land-use types have been omitted.)   

Though small in percentage, the largest number of homes is located in Zone 39 (south 
of US 101, between Hooker Road and Taylor Cutoff Road) where a large number of 
retirees reside.  Access to both US 101 and subsequently other building facilities is 
comparatively good, and homes are more densely concentrated.  The exhibit indicates 
that homes are scattered throughout the study area, and in fact, all internal zones 
except one (Zone 36) contain at least one dwelling unit.   

Though small in percentage, the largest number of homes is located in Zone 39 (south 
of US 101, between Hooker Road and Taylor Cutoff Road) where a large number of 
retirees reside.  Access to both US 101 and subsequently other building facilities is 
comparatively good, and homes are more densely concentrated.  The exhibit indicates 
that homes are scattered throughout the study area, and in fact, all internal zones 
except one (Zone 36) contain at least one dwelling unit.   
Exhibit 3­1 Exhibit 3­1 
  

Exhibit 3-1: Distribution of Building Facilities by TAZ (2005) 

Land Use TAZs with Largest Percentage of Given Land Use 
TAZ % TAZ % TAZ % 

Dwelling Units 39 14% 29 9% 3 5% 
Government Facilities* 11 89% 22 7%   
Office Facilities 22 48% 18 13% 11 12% 
Industrial Facilities 22 56% 11 43%   
Medical Facilities 18 100%     
Retail Facilities 36 44% 38 15% 30 13% 
Schools 26 74% 25 25%   
*Fire district buildings and their land-uses are included in Government Facilities.         Source: HW Lochner 
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Exhibit 3­2 



 

As mentioned earlier, the area encompassed by the business park loop is one of the 
core sections of Carlsborg, with the overwhelming majority of both office and 
industrial building facilities located in Zones 22 and 11.  Good access and egress to 
and from these areas is essential.  Retail building facilities are less concentrated than 
other building facilities, and approximately 72% of these are located at the 
intersection of Carlsborg Road and US 101 in Zones 36, 38, and 30.   

Existing Trip Characteristics 
As discussed in Chapter 1, Carlsborg lies between Sequim and Port Angeles.  This is 
one of the reasons numerous trips counted within the study area are purely external; 
meaning their origin and destination are both outside of the study area.  In Exhibit 3-3, 
trips are categorized generally according to their origin and destination.  The four 
categories and their definitions are as follows:   

 Internal to Internal – Trips beginning and terminating within the study area 

 Internal to External – Trips beginning in the study area and terminating 
outside the study area 

 External to Internal – Trips beginning outside the study area and terminating 
inside the study area 

 External to External – Trips both beginning and terminating outside the study 
area  

External to external, or thru trips, account for almost one-half of all trips occurring in 
the study area; with probable destinations being either Port Angeles or Sequim.  (The 
termini of these trips were not recorded past the study area limits.)  External to 
internal trips account for the second largest percentage with a large proportion of these 
terminating in Zones 11, 22, 30, and 36 – 39.  This is consistent with intuition as 
various employment buildings as well as the largest concentration of dwelling units 
are located among these zones.   

    Page | 13 

     Exhibit 3-3 

15%

18%

22%

45% Internal - Internal
Internal - External
External - Internal
External - External

Exhibit 3-3: Existing Trip Characteristics (2005) 

Total Trips: 3,631 

Source: HW Lochner 
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Existing Traffic Counts 
Traffic counts from the years 2002 – 2006 were used in the model development 
process.  The base year was set at 2005, and a total of 98 of the 618 links in the 
network had counts against which modeled volumes could be checked.  Existing 
directional segment tube counts or peak hour intersection counts were available at 
locations shown on Exhibit 3-4.   

For the purposes of this report, only 15 major intersections of a total of 284 
intersections were analyzed.  Exhibit 3-5 lists these intersections as well as their 
modeled PM peak-hour traffic counts for the year 2005.  (An explanation of the model 
built to generate these counts will be described in Chapter 5.)  

Existing Level-of-Service (LOS) 
Intersection LOS is usually calculated using the PM peak hour volumes. Overall 
traffic volumes are usually highest between the hours of 4:00 PM to 7:00 PM, and, 
therefore, the PM peak hour is considered the worst case scenario for the day. By 
calculating the Level of Service for intersections based on the PM peak hour, a 
snapshot of the most congested areas is determined. Intersection delay includes initial 
deceleration delay, move-up time, stopped delay, and finally acceleration delay. In 
urbanized areas, intersection delay is a more appropriate measurement of the street 
systems capacity because intersections are usually the bottlenecks in an urbanized 
street system. Intersection delays are a measure of a drivers discomfort, frustration, 
fuel consumption, and lost travel time. Exhibit 3-6 shows LOS criteria for signalized 
intersections, as described in the Highway Capacity Manual (HCM) and Exhibit 3-7 
for Two-way stop controlled intersections. 

Existing (2005) LOS for the 15 intersections is shown in Exhibit 3-8.  All 
intersections currently operate at LOS ‘A’.  However, three of the 15 intersections 
have approaches whose LOS is either ‘E’ or ‘F’.  The worst of these is at the 
intersection of US 101 and Kirk Road, where the average northbound vehicle must 
wait approximately 145 seconds before entering the mainstream during the peak hour.  
Southbound traffic at the intersection of US 101 and Mill Rd must wait approximately 
67 seconds before entering the mainstream during the peak hour.  This is true for all 
un-signalized intersections in the study area, where traffic from side streets trying to 
enter the mainstream experience the longest delays.   

 
 
 
 

Exhibit 3­4 
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Source:  HW LOCHNER



 

 
 

Exhibit 3­5 
 
 

 

Exhibit 3-5: Base Year PM Peak Hour Traffic Movements (2005)
Intersection EBL EBT EBR NBL NBT NBR WBL WBT WBR SBL SBT SBR

Old Olympic Hwy and Carlsborg Rd - 182 21 35 - 105 57 179 - - - -
Kitchen Dick Ln & Spath Rd - - - - 203 19 23 - 0 1 90 -
Carlsborg Rd & Spath Rd 4 - 4 0 253 - - - - - 280 11
Carlsborg Rd and North Business Park Loop - - - - 202 55 92 - 24 11 199 -
Carlsborg Rd and South Business Park Loop 0 0 0 10 247 13 22 0 5 2 281 0
Carlsborg Rd and  E Runnion Rd 4 0 0 0 272 0 0 0 6 28 272 11
Carlsborg Rd and Smithfield Dr 4 1 14 15 274 15 38 0 9 5 273 4
US 101 and Mill Rd/Parkwood Blvd 43 576 47 9 0 26 102 619 69 21 0 40
Hooker Rd and Valley Center Pl 93 10 10 9 130 6 4 10 84 42 140 122
US 101 and Carlsborg Rd  96 512 61 61 74 170 63 512 113 113 74 138
US 101 and Taylor Cutoff Rd/Gilbert Rd 4 557 66 53 0 45 55 732 26 5 0 4
US 101 and Kitchen Dick Ln/Kirk Rd 162 591 36 57 0 12 18 613 60 47 0 66
US 101 and Joslin Rd 3 639 - - - - - 680 26 11 - 0
Old Olympic Hwy and Kitchen Dick Ln 0 87 30 23 71 109 30 166 7 5 30 62
Carlsborg Rd and Winterhawk St 0 - 0 0 273 - - - - - 272 0

??Source:  HW Lochner

    Page | 16 



 

Exhibit 3­6 
 
 
 

Exhibit 3-6: Level of Service Criteria for Signalized Intersections  

Level of 
Service 

Average Control Delay 
(sec/veh) 

General Description Preferred Description 

A ≤10 Free flow Progression is extremely favorable 

B > 10 – 20 Stable flow Good progression, short signal cycle 
lengths 

C > 20 – 35 Stable flow ( acceptable 
delays)

Fair progression, longer signal cycle length 

D > 35 – 55 Approaching unstable flow 
(tolerable delay) 

Congestion becomes more noticeable 

E > 55 – 80 Unstable flow (intolerable 
delay)

Poor progression, long cycle lengths, high 
v/c ratios 

F > 80 Forced flow (jammed) Unacceptable progression, over saturation 

Source:  Highway Capacity Manual, 2000

 
 

Exhibit 3­7 

Exhibit 3­7 
 
Exhibit 3-7: Level of Service Criteria for TWSC Intersections

Level of Service Average Control Delay (s/veh) 
A 0-10
B >10-15
C >15-25
D >25-35
E >35-50
F >50

Source: TrafficWare 2003 
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Exhibit 3­8
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Exhibit 3-8: Existing Level of Service Summary (2005) 
 

Location 

 
Traffic Control 

Type 

 
Approach 

Worst Approach Values 

Approach LOS* Approach Delay Approach V/C** 

Old Olympic Hwy and Carlsborg Rd one-way stop NB NBL, NBR B NBL, NBR 11.2 NBL, NBR 0.21 

Kitchen Dick Ln & Spath Rd one-way stop WB WBL, WBR B WBL, 
WBR 10.5 NBT 0.09 

Carlsborg Rd & Spath Rd one-way stop EB EBL, EBR B EBL, EBR 11.4 SBT, SBR 0.19 
Carlsborg Rd and North Business 

Park Loop one-way stop WB WBL, WBR B WBL, 
WBR 12.7 WBL, 

WBR 0.21 

Carlsborg Rd and South Business 
Park Loop two-way stop EB, WB WBL,  WBR B WBL, 

WBR 13.3 SBT, SBR 0.17 

Carlsborg Rd and  E Runnion Rd two-way stop EB, WB 
EBL, 

EBT,EBR,WBL, 
WBT,WBR 

B EBL, EBT, 
EBR 12.6 SBT, SBR 0.15 

Carlsborg Rd and Smithfield Dr two-way stop EB, WB WBL, WBR C WBL, 
WBR 15 NBT,NBR 0.22 

US 101 and Mill Rd/Parkwood Blvd two-way stop NB, SB SBL, SBR C SBL, SBR 24.8 SBL, SBR 0.23 

Hooker Rd and Valley Center Pl two-way stop EB, WB EBL, EBT, EBR C EBL, EBT, 
EBR 18 EBL, EBT, 

EBR 0.31 

US 101 and Carlsborg Rd traffic signal all EBL C overall 
delay 8.9 EBL 0.59 

US 101 and Taylor Cutoff 
Rd/Gilbert Rd two-way stop NB, SB SBL, SBT, SBR E SBL, SBT, 

SBR 48.5 NBL, NBT, 
NBR 0.42 

US 101 and Kitchen Dick Ln/Kirk 
Rd two-way stop NB, SB NBL, NBR F NBL, NBR 144.8 NBL, NBR 0.86 

S 101 and Joslin Rd one-way stop SB SBL, SBR C SBL, SBR 23.4 WBT 0.22 
Old Olympic Hwy and Kitchen Dick 

Ln two-way stop NB, SB NBL, NBT, SBL, 
SBT B SBL 14.7 NBT, NBR 0.17 

Carlsborg Rd and Winterhawk St one-way stop EB NBT, SBT A NBT, SBT 0 SBT 0.17 
*This ratio is the resultant of dividing counted (estimated) corridor or intersection traffic volume by its estimated capacity for the          Source:  HW Lochner 
 same increment of time.   
**For an explanation of LOS see page 14. 
 
 



 

CHAPTER 4    
Future Traffic & Land Use Conditions 
 

     

Introduction 
Traffic was forecasted for the years 2015 (mid-term) and 2025 (long-term).  This was 
based on population and land-use estimates for both respective years.  In the Carlsborg 
model, the mid-term is defined as half of the full build-out (long-term), which is 
assumed to occur within the ten-year time span.  Full build-out is expected to occur on 
or before the year 2025.   

Mid-Term Land-Use Distribution 
As with existing land-use distribution, land-use types were divided into nine 
categories.  The following exhibit contains information concerning land-use type and 
the corresponding TAZs of their largest quantities during the mid-term.  (Storage and 
warehouse land-use types have been omitted.)   

In comparison with the base-year, dwelling units become increasingly scattered across 
the study area, with housing development in the Old Olympic Highway vicinity (Zone 
9) containing the fourth highest percentage of dwelling units.  Both the quantity and 
percentage of government building facilities remain unchanged, with nearly all 
(approximately 37,700 square feet total) located either directly north of or in the 
business park loop.  Quantities and percentage distribution of office building facilities 
also remain unchanged, with the majority located in the business park loop vicinity 
and a small portion located at the southeast quadrant of US 101 and Carlsborg Road.  
Industrial facility area increases by 150,000 square feet; entirely occurring in the 
business park loop.  E 
Exhibit 4­1                                                                                                               
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Exhibit 4-1:  Distribution of Building Facilities by TAZ (2015)* 

Land Use TAZs with Largest Percentage of Given Land Use 
TAZ % TAZ % TAZ % 

Dwelling Units 39 9% 27 5% 3 & 9 4% 
Government Facilities 11 89% 22 7%   
Office Facilities 22 48% 18 13% 11 & 37 11% 
Industrial Facilities 22 86% 11 13%   
Medical Facilities 18 100%     
Retail Facilities 36 19% 18 15% 38 & 21 15% 
Schools 26 74% 25 25%   
*See Appendix 4 for more detailed information.                                               Source:  HW Lochner   



 

Retail facility space also increases by more than 260,000 square feet to approximately 
424,000 square feet, with large portions cropping up in Zones 18 and 21.  This makes 
sense as it occurs in congruence with the industrial development in the business park 
loop.  Lastly, school facility square footage remains unchanged.   

Long-Term Land-Use Distribution 
As with existing and mid-term land-use distributions, land-use types were divided into 
nine categories.  The following exhibit contains information concerning land-use type 
and the corresponding zones of their largest quantities during the long-term.  (Storage 
and warehouse land-use types have been omitted.)   

Similar to the mid-term, there is an increase in dispersed, low-density housing.  
Though Zone 39 adjacent US 101 still contains the highest number of dwelling units, 
Zones 20 and 21 along Spath Road, as well as Zone 2 along Old Olympic Highway 
experience the largest increase in number of dwelling units.  Quantities and 
percentages for both government and office building square footage remain 
unchanged, while that for industrial facilities increases by 150,000 square feet; 
exclusively in the business park loop.  Retail facility space square footage increases by 
approximately 261,000 to about 685,000.  The highest percentage retail facility space 
moves from the US 101/Carlsborg Road vicinity to the business park loop vicinity.  
This mirrors both the residential and industrial square footage increases in the same 
area.  School facility space does not increase throughout the entire 20-year study 
horizon.   

Mid- and Long-Term Trip Characteristics 
As described in Chapter 3, trips were divided generally into four categories:  internal 
to internal, internal to external, external to internal, and external to external.  The 
percentages of these trip types for the mid- and long-terms are shown in Exhibit 4-3.  
For the mid-term, while the numerical values of all trip types increase from the base-
year, the proportionate shares of all types, except internal-to-internal, decrease.  This 
can be due in part to the increase in retail services in the area abrogating the need to 
visit retail centers in Sequim or Port Angeles.  External to external trips experiences 
the sharpest decrease, falling seven percent to 38 percent of all trip types.   

Exhibit 4­2 

 

Exhibit 4-2:  Distribution of Building Facilties by TAZ (2025)* 

Land Use TAZs with Largest Percentage of Given Land Use 
TAZ % TAZ % TAZ % 

Dwelling Units 39 7% 27 5% 21, 2, 3 4% 
Government Facilities 11 89% 22 7%   
Office Facilities 22 48% 18 13% 11, 37 12, 11% 
Industrial Facilities 22 92% 11 8%   
Medical Facilities 18 100%     
Retail Facilities 18 19% 21 18% 38 & 36 15% 
Schools 26 74% 25 25%   
* See Appendix 4 for more detailed information.                                                Source: HW Lochner 
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Consistent with the mid-term pie-chart, the percentages of all trip types in the long-
term, except internal to internal, continue to decrease.  Again, the increase in retail and 
industrial square footage can be seen to reduce the need for trips to neighboring 
jurisdictions.  Internal to internal trips are almost as large as external to external trips, 
supporting the assertion that quality internal circulation in the Carlsborg area is vital to 
a reliable roadway network.                                                              
Exhibit 4-3 
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* See Appendix 4 for more information                             Source:   HW Lochner 
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Internal - Internal
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Exhibit 4-3:  
Mid- and Long-Term Trip Characteristics (2015, 2025)*

Mid-Term 

Total Trips:  5,051 
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Internal - Internal
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Long-Term 

Total Trips:  6,474 
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CHAPTER 5    
Future Traffic Volumes & Level of Service 

     

Model Structure 
To gain an understanding regarding how future growth would impact the roadway 
network and subsequently LOS, it was necessary to model future traffic volumes and 
intersection LOS’s for the study area.  A simple diagram of the modeling process is 
shown in Exhibit 5-1. 

Steps (1) thru (4) in the modeling process were taken in calibrating the model using 
base year data, as well as determining no-build traffic volumes for both the mid-term 
and long-term scenarios.  For testing proposed improvements, both steps (5a) and (5b) 
were incorporated. 

Mid-Term Volumes 
Mid-term traffic volumes were determined based on projected land-use scenarios as 
described in Chapter 4.  Dwelling units, as well as industrial and retail square footage 
all markedly increase during through the mid-term, providing the traffic generators for 
the increased volume.  Exhibit 5-2 on the following page provides traffic volumes at 
selected intersections for the mid-term.  The exhibit indicates that the preponderance 
of traffic increases occur northbound and southbound on Carlsborg Road, as well as 
eastbound and westbound on US 101.  The average northbound and southbound 
increases in peak-hour traffic at intersections on Carlsborg Road are 189 and 154 
vehicles, respectively, while those for eastbound and westbound peak-hour traffic at 
intersections on US 101 are 156 and 152 vehicles, respectively.  This growth is 
consistent with the land-use changes mentioned in the previous chapter which includes 
large increases in retail and industrial square footage in the business park loop area.   

Mid-Term LOS 
Exhibit 5-3 contains information about intersection level-of-service for the mid-term.  
Except for US 101 and Carlsborg Road, which operates at LOS ‘C’, all intersections 
operate at a LOS of ‘A’ or ‘B’.  However, there is a general decrease in worst-leg 
LOS, as well as an increase in the volume-to-capacity ratio at all intersections.  The 
worst-leg LOS values are at the intersections of US 101 and Parkwood Boulevard/Mill 
Road, US 101 and Taylor Cutoff Road, and US 101 and Kitchen Dick Road.  At all 
three intersections, the LOS’s of the northbound and southbound approaches all 
deteriorate to ‘F’, with the peak-hour worst-leg delay increasing to 86, 206, and 733 
seconds for northbound traffic, respectively.  This is true for most of the intersections 
under study, with side-street traffic trying to enter the mainstream experiencing the 
worst delay.    



 

Exhibit 5­1 

Exhibit 5-1:  Modeling Process 
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Exhibit 5-2: Carlsborg Mid-Term PM Peak Hour Traffic Movements (2015) 
Intersection EBL EBT EBR NBL NBT NBR WBL WBT WBR SBL SBT SBR
Old Olympic Hwy and Carlsborg Rd - 216 44 70 - 145 82 212 - - - -
Kitchen Dick Ln & Spath Rd - - - - 244 48 68 - 1 1 105 -
Carlsborg Rd & Spath Rd 39 - 14 0 390 - - - - - 383 46
Carlsborg Rd and North Business Park Loop - - - - 368 61 108 - 34 15 321 -
Carlsborg Rd and South Business Park Loop 0 0 0 26 382 14 25 1 8 4 393 0
Carlsborg Rd and  E Runnion Rd 10 0 0 0 526 4 0 0 24 70 456 19
Carlsborg Rd and Smithfield Dr 36 7 78 85 480 16 43 8 26 9 419 30
US 101 and Mill Rd/Parkwood Blvd 78 716 57 10 0 36 113 812 65 21 0 59
Hooker Rd and Valley Center Pl 71 12 14 11 193 12 10 10 138 81 205 122
US 101 and Carlsborg Rd  154 603 80 221 155 87 173 422 271 191 157 192
US 101 and Taylor Cutoff Rd/Gilbert Rd 10 664 103 82 1 53 63 883 32 11 3 7
US 101 and Kitchen Dick Ln/Kirk Rd 215 691 42 67 0 21 31 696 77 59 0 113
US 101 and Joslin Rd 4 767 - - - - - 804 32 17 - 0
Old Olympic Hwy and Kitchen Dick Ln 0 106 35 27 83 136 39 201 9 8 33 74
Carlsborg Rd and Winterhawk St 0 - 0 0 530 - - - - - 456 0

Source:  HW Lochner 

Exhibit 5­2 
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Exhibit 5-3:  Carlsborg - Mid-Term LOS Summary (2015)

 
Location 

 
Traffic 

Control Type

 
Approach

Worst Approach Values

Approach LOS* Approach Delay Approach V/C* 

Old Olympic Hwy and Carlsborg Rd one-way stop NB NBL, NBR B NBL, NBR 14.7 NBL, NBR 0.39

Kitchen Dick Ln & Spath Rd one-way stop WB WBL, WBR B WBL, 
WBR 11.6 WBL, 

WBR 0.12 
Carlsborg Rd & Spath Rd one-way stop EB EBL, EBR C EBL, EBR 16.5 SBT, SBR 0.27
Carlsborg Rd and North Business Park 
Loop one-way stop WB WBL, WBR C WBL, 

WBR 19.5 WBL, 
WBR 0.39 

Carlsborg Rd and South Business Park 
Loop two-way stop EB, WB WBL, WBT, 

WBR C 
WBL, 
WBT, 
WBR

18.5 SBT, SBR 0.25 

Carlsborg Rd and  E Runnion Rd two-way stop EB, WB EBL D EBL 34.6 NBT, NBR 0.34

Carlsborg Rd and Smithfield Dr two-way stop EB, WB WBL, WBR D WBL, 
WBR 30 EBL, EBT, 

EBR 0.37 

US 101 and Mill Rd/Parkwood Blvd two-way stop NB, SB SBL, SBR F SBL, SBR 51.4 SBL, SBR 0.53 

Hooker Rd and Valley Center Pl two-way stop EB, WB EBL, EBT, 
EBR D EBL, EBT, 

EBR 26.8 EBL, EBT, 
EBR 0.39 

US 101 and Carlsborg Rd  traffic signal all WBL, NBL C overall 
delay 11.4 NBL 0.71 

US 101 and Taylor Cutoff Rd/Gilbert 
Rd  two-way stop NB, SB 

SBL, SBT, 
SBR, NBL, 
NBT, NBR

F NBL, NBT, 
NBR 206 NBL, 

NBT, NBR 1.18 

US 101 and Kitchen Dick Ln/Kirk Rd two-way stop NB, SB NBL, NBR, 
SBL, SBR F NBL, NBR 733.1 NBL, NBR 2.16 

US 101 and Joslin Rd one-way stop SB SBL, SBR D SBL, SBR 31.9 WBT 0.26
Old Olympic Hwy and Kitchen Dick Ln two-way stop NB, SB SBL C SBL 17.7 NBT, NBR 0.21
Carlsborg Rd and Winterhawk St  one-way stop EB NBT, SBT A NBT, SBT 0 SBT 0.29
*V/C, LOS, and ICU are explained via Exhibit 3-8.                                                                                                                               Source:  HW Lochner 

Exhibit 5­3 
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Long-Term Volumes 
Long-term traffic volumes were also derived from projected land-use scenarios listed 
in the previous chapter.   Dwelling units increase in both number and location, and 
industrial and retail square footage markedly increase in the business park loop area.  
Exhibit 5-4 shows PM peak hour volume counts at selected intersections for the long-
term.  Consistent with the mid-term trend, the largest traffic volume increases occur 
on the mainstream flows of US 101 and Carlsborg Road.  From the base year, traffic 
along the Carlsborg Road intersections increases by approximately 348 and 315 peak-
hour vehicles in the northbound and southbound directions, respectively.  Traffic 
volumes at intersections along US 101 increase by approximately 310 and 314 peak-
hour vehicles in the eastbound and westbound directions, respectively.  Eastbound and 
westbound side-street traffic increases by approximately 52 vehicles per leg along 
Carlsborg Road, while northbound and southbound side-street traffic along US 101 
increases by approximately 45 vehicles per leg.  Though overall peak hour volumes 
along US 101 are larger than Carlsborg Road, peak hour volume increases are larger 
along Carlsborg Road due to the development expected to occur in this area.   
 

Long-Term LOS 
The long-term LOS values for each of the 15 intersections analyzed are listed in 
Exhibit 5-5.  Of the 15, ten contain legs whose LOSs drop to ‘E’ or ‘F’ by the year 
2025.  In particular, traffic entering the mainstream from side-streets along US 101 
exemplify the problem, with northbound traffic at the intersection of Taylor Cutoff 
Road and US 101 expected to wait more than twelve minutes to enter the mainstream.  
The same situation exists along Carlsborg Road.  Projected industrial, retail, and 
residential development will subsequently cause considerable traffic increases along 
Carlsborg Road, and thus increasing difficulty for vehicles attempting to enter the 
mainstream during the peak-hour.  In short, though overall LOSs for all intersections 
under analysis is satisfactory, certain individual approaches at many intersections have 
LOS’s that are beneath standard (LOS ‘D’).   



 

 
 
 
 

Exhibit 5-4:  Carlsborg – Long Range PM Peak Hour Traffic Movements (2025, without improvements)
Intersection EBL EBT EBR NBL NBT NBR WBL WBT WBR SBL SBT SBR 

Old Olympic Hwy and Carlsborg Rd - 251 71 108 - 180 104 247 - - - -
Kitchen Dick Ln & Spath Rd - - - - 287 67 96 - 1 2 122 -
Carlsborg Rd & Spath Rd 71 - 24 0 525 - - - - - 497 77
Carlsborg Rd and North Business Park Loop - - - - 525 70 127 - 44 20 447 -
Carlsborg Rd and South Business Park Loop 0 0 0 42 515 16 29 2 10 5 517 0
Carlsborg Rd and  E Runnion Rd 16 0 0 0 736 9 26 0 65 142 608 26
Carlsborg Rd and Smithfield Dr 3 15 128 138 659 18 32 10 21 14 575 70
US 101 and Mill Rd/Parkwood Blvd 108 852 63 11 0 46 131 997 68 23 0 75
Hooker Rd and Valley Center Pl 66 12 16 13 257 18 15 10 191 123 271 134
US 101 and Carlsborg Rd  201 699 99 239 239 111 192 499 375 254 239 242
US 101 and Taylor Cutoff Rd/Gilbert Rd  14 773 138 111 3 61 72 1036 38 14 7 10
US 101 and Kitchen Dick Ln/Kirk Rd 260 800 48 78 0 31 43 796 94 72 0 147
US 101 and Joslin Rd 5 903 - - - - - 942 37 21 - 0
Old Olympic Hwy and Kitchen Dick Ln 0 125 41 30 95 163 48 235 11 10 36 87
Carlsborg Rd and Winterhawk St  73 - 0 0 672 - - - - - 635 0

Source:  HW Lochner 

Exhibit 5­4 
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Exhibit 5-5: Carlsborg – Long-Term LOS Summary (2025, without improvements)
 

Location 
 

Traffic 
Control Type

 
Approach 

Worst Approach Values

Approach LOS* Approach Delay Approach V/C* 
Old Olympic Hwy and Carlsborg Rd two-way stop NB NBL, NBR C NBL, NBR 24.4 NBL, NBR 0.64 
Kitchen Dick Ln & Spath Rd one-way stop WB WBL, WBR B WBL, WBR 12.9 WBL, WBR 0.19 
Carlsborg Rd & Spath Rd one-way stop EB EBL, EBR D EBL, EBR 28.3 EBL, EBR 0.4 
Carlsborg Rd and North Business 
Park Loop one-way stop WB WBL, WBR E WBL, WBR 44.1 WBL, WBR 0.69 

Carlsborg Rd and South Business 
Park Loop two-way stop EB, WB WBL, WBT, 

WBR D WBL, 
WBT, WBR 31.4 NBT,NBR 0.34 

Carlsborg Rd and  E Runnion Rd two-way stop EB, WB EBL, WBL, 
WBR F EBL 154.7 WBL, WBR 0.7 

Carlsborg Rd and Smithfield Dr two-way stop EB, WB WBL, WBT, 
WBR F WBL, 

WBT, WBR 666.3 WBL, 
WBT, WBR 1.91 

US 101 and Mill Rd/Parkwood Blvd two-way stop NB, SB NBL, NBR, 
SBL, SBR F SBL, SBR 156.6 SBL, SBR 1.34 

Hooker Rd and Valley Center Pl two-way stop EB, WB EBL, EBT, 
EBR F EBL, EBT, 

EBR 61 EBL, EBT, 
EBR 0.64 

US 101 and Carlsborg Rd  traffic signal   NBL, WBL F overall 
delay 22.4 NBL       1.02 

US 101 and Taylor Cutoff Rd/Gilbert 
Rd  two-way stop NB, SB 

NBL, NBT, 
NBR, SBL, 
SBT, SBR 

F NBL, NBT, 
NBR 834.4 NBL, NBT, 

NBR 2.57 

US 101 and Kitchen Dick Ln/Kirk 
Rd two-way stop NB, SB NBL, NBR, 

SBL, SBR F NBL, NBR, 
SBL, SBR error NBL, NBR 5.36 

US 101 and Joslin Rd one-way stop SB SBL, SBR E SBL, SBR 47.3 WBT 0.3 
Old Olympic Hwy and Kitchen Dick 
Ln two-way stop NB, SB NBL, SBL C SBL  21.9 NBT, NBR 0.27 

Carlsborg Rd and Winterhawk St  one-way stop EB EBL F EBL 55.6 EBL 0.54 
*V/C, LOS, and ICU are explained via Exhibit 3-8.                                                                                                               Source:  HW Lochner 
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CHAPTER 6    
Roadway Improvements 
 

 

 

   
 
 

Improvement Principles 
Based on the information given in the previous chapters, various improvements were 
considered that would facilitate the smooth flow of traffic in both the mid- and long-
terms.  These roadway network improvements were entered into the modeling process 
illustrated at the beginning of Chapter 5, and their adequacy was judged based on the 
intersection LOS they produced.  Improvements were incorporated into model runs 
based on the following principles:   
 

• Through various link additions and/or roadway functional reclassifications, a 
roadway network should be conceived that can accommodate the projected 
increase of internal-to-internal trips;   

• Improvements should be made such that detrimental traffic movements onto 
US 101 and Carlsborg Road will be discouraged (prohibited); and  

• Installing additional traffic signals along US 101 should be avoided due to its 
classification as a Highway of Statewide Significance, and to facilitate the 
continuous flow of traffic.   

Roadway Classification 
New links were established, and a few existing links were reclassified, according to 
their intended service.  Mobility and access are the primary functions a roadway 
should provide, and the extent to which each of these functions are provided is an 
integral aspect of classifying roads.  In general, as access increases mobility decreases.  
The eventual goal is to provide a roadway network that will yield an optimum balance 
between mobility and access.  US 101 is a rural principal arterial, whose primary 
functions are to provide both connection between major urban areas as well as a level-
of-service suitable for statewide travel.  To maintain US 101’s function as a regional 
highway used for longer, uninterrupted travel, new east-west links spanning the length 
of the study area located both north and south of US 101 were proposed (Exhibit  6-1).   
These major collectors would serve to absorb the projected increase in internal-to-
internal trips in the study area, and thus would provide a greater degree of internal 
mobility than the existing network.  The same is true for other link additions, which 
would also serve to accommodate rerouted traffic from US 101.   
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Prohibiting Detrimental Traffic Movements 
Carlsborg Road and US 101 are the two major thoroughfares in the study area.  US 
101 is a principal arterial which must facilitate the smooth flow of long trips.  
Carlsborg Road is a major collector that does and will accommodate much of the 
current and projected future development in the study area.  In order to maintain an 
acceptable level-of-service on both these roadways, prohibiting traffic movements at 
intersections that cause the intersection to fail was determined as another effective 
countermeasure.  In particular, left-turns at intersections onto both Carlsborg Road and 
US 101 are difficult to make due to large traffic volumes and also may prevent other 
traffic queued at the same approach from flowing smoothly.   

Traffic Signals on US 101 
Increasing the number of traffic signals on US 101 would also decrease inter-regional 
traffic flow.  US 101 is a Highway of Statewide Significance whose function is to 
efficiently transport people and freight at a statewide level.  Adding traffic signals to 
US 101 would encourage its use as a local roadway, subverting the purpose of an 
HSS.  Consequently, though traffic signals are envisioned to be installed on Carlsborg 
Road due to its function as a collector street providing access to various local 
developments, additional traffic signals are not envisioned to be installed on US 101.   

Improvement Implementation 
The above principles served to guide the improvements proposed and modeled for the 
study area.  The future traffic volumes they produced, as well as their accompanying 
LOS’s are described in Exhibits 6-2 and 6-3.  Each improvement was categorized as a 
mid-term (2015) improvement or a long-term (2025) improvement according to these 
projected volumes.  The timeframes as well as the anticipated benefits of the 
improvements are listed in Exhibit 6-4.   

 
 



 

Exhibit 6­1
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Exhibit 6­2
 
 
 

 
Exhibit 6-2: Carlsborg - Long Range Traffic Movements (2025, with improvements) 

Intersection EBL EBT EBR NBL NBT NBR WBL WBT WBR SBL SBT SBR 
Old Olympic Hwy and Carlsborg Rd - 251 131 112 - 145 101 247 - - - -

Kitchen Dick Ln & Spath Rd - - - - 280 33 20 - 4 4 60 -
Carlsborg Rd & Spath Rd 68 - 0 0 498 - - - - - 534 58

Carlsborg Rd and North Business Park Loop - - - - 526 40 - - 49 21 592 -
Carlsborg Rd and South Business Park Loop - - 0 0 386 9 - - 111 72 461 0

Carlsborg Rd and  E Runnion Rd 85 23 57 0 479 11 63 22 0 0 606 59
Carlsborg Rd and Smithfield Dr - - 31 - 632 85 - - 28 - 729 24

US 101 and Mill Rd/Parkwood Blvd - 849 235 - - 87 170 613 170 - - 216
Hooker Rd and Valley Center Pl - - 19 - 337 1 - - 240 - 174 167

US 101 and Carlsborg Rd 290 738 38 341 310 8 156 538 117 390 150 219
US 101 and Taylor Cutoff Rd/Gilbert Rd 84 748 137 - - 100 130 883 133 - - 36

US 101 and Kitchen Dick Ln/Kirk Rd 230 820 58 - - 90 67 940 83 - - 80
US 101 and Joslin Rd - 907 - - - - - 1065 34 - - 0

Old Olympic Hwy and Kitchen Dick Ln 0 164 2 28 93 163 43 237 13 26 20 87
Carlsborg Rd and Winterhawk St 0 - 38 65 491 - - - - - 718 9

W Runnion Rd and Winterhawk St** - 112 - 83 - 55 - 82 - - - -
Mill Rd and Brueckner Rd** 30 - 0 0 30 - - - - - 11 30
Mill Rd and Mariposa Ln** 1 - 0 0 29 - - - - - 8 2

Mill Rd and Roupe Rd** 0 41 0 0 0 0 0 139 25 4 0 0
Roupe Rd and Taylor Cutoff Rd** 38 - 8 68 60 - - - - - 138 103

E Runnion Rd and Mill Rd** 0 16 19 8 187 4 8 13 27 42 141 64
 **Newly created intersections                                                                                                                                                              Source:  HW Lochner  
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Exhibit  6­3 
Exhibit 6-3: Carlsborg – Long-Term LOS Summary (2025 with improvements) 
  
Location 

 
Traffic 

Control Type 

 
Approach 

Worst Approach Values 

Approach LOS* Approach Delay Approach V/C* 

Old Olympic Hwy and Carlsborg Rd one-way stop NB NBL D NBL 27.7 NBL 0.44 
Kitchen Dick Ln & Spath Rd one-way stop WB WBL, WBR B WBL, WBR 10.9 NBT, NBR 0.12 
Carlsborg Rd & Spath Rd one-way stop EB EBL D EBL 34.8 SBT, SBR 0.43 

Carlsborg Rd and North Business Park Loop one-way stop WB WBR B WBR 14.5 SBT 0.43 

Carlsborg Rd and South Business Park Loop two-way stop EB, WB WBR B WBR 12.1 SBT, SBR 0.29 

Carlsborg Rd and  E Runnion Rd traffic signal  WBL, WBT, 
WBR,EBL,EBT,EBR B overall delay 8.8 EBL, EBT, 

EBR 0.58 

Carlsborg Rd and Smithfield Dr two-way stop EB, WB EBR, WBR C WBR 16.7 SBT, SBR 0.48 

US 101 and Mill Rd/Parkwood Blvd two-way stop NB, SB NBR C NBR 15.1 EBT, EBR 0.36 

Hooker Rd and Valley Center Pl two-way stop EB, WB WBR B WBR 11.3 WBR 0.32 

US 101 and Carlsborg Rd  traffic signal  EBT, WBT, NBT, 
SBL, SBT D overall delay 34.1 EBT 0.81 

US 101 and Taylor Cutoff Rd/Gilbert Rd  two-way stop  EBL, WBL, NBR, 
SBR B NBR 12.4 WBT 0.28 

US 101 and Kitchen Dick Ln/Kirk Rd  two-way stop NB, SB EBL,WBL,NBR, 
SBR B EBL 14.6 EBL 0.4 

US 101 and Joslin Rd one-way stop SB EBT,WBT,WBR A EBT,WBT, 
WBR 0 WBT 0.34 

Old Olympic Hwy and Kitchen Dick Ln two-way stop NB, SB NBL, SBL C SBL 23.7 NBT, NBR 0.27 
Carlsborg Rd and Winterhawk St  one-way stop EB EBR C EBR 15.2 SBT, SBR 0.46 

*V/C, LOS, and ICU are explained via Exhibit 3-8.                                                                                                           Source:  HW Lochner 



 

 

Exhibit 6-4: Carlsborg Road Network Improvement Recommendations 

No. Location Timeframe Improvement Anticipated Benefit 
Cost (2006) 

w/out 
roundabout* 

Cost (2006) 
w/roundabout 

1 Carlsborg Rd/Runnion Rd 
intersection mid-term 

Install a traffic signal or roundabout and widen all 
approaches to three lanes with left-turn pockets at 
each approach. 

Increases in traffic due to development along Carlsborg Rd and 
re-routed traffic will be accommodated more easily. $790,000 $590,000 

2 

(a) Carlsborg Rd (Smithfield 
Dr to Old Olympic Hwy) 
 
 
 
 
 
 
 
(b) Carlsborg Rd & North BP 
Loop 
 
 
 
 
(c) Carlsborg Rd & South BP 
Loop 
 
 
(d) Carlsborg Rd & Old 
Olympic Hwy 

long-term 
 
 
 
 
 
 
 
 
long-term 
 
 
 
 
 
long-term 
 
 
 
long-term 

Reconstruct as a three-lane roadway (one-lane in 
each direction with a center two-way left-turn 
lane), with bicycle lanes and sidewalks from 
Smithfield Dr to Old Olympic Hwy.  At 
Carlsborg Rd & Smithfield Dr, prohibit EBL, 
EBT, WBL, WBT, NBL, and SBL movements.**  
 
 
 
Prohibit WBL movement or install roundabout. 
 
 
 
 
 
Prohibit EBL, EBT, WBL, and WBT movements. 
 
 
 
Widen NB approach to one left turn lane and one 
right turn lane. 
 

Due to its proximity to the US 101 & Carlsborg Rd intersection, 
side-street traffic entering the mainstream (especially left and 
thru movements) is problematic as evidenced by its LOS.  
Vehicles will re-route to the north school entrance or Runnion 
Rd. 
 
 
 
 
WBL traffic from the S Business Park Loop and N Business 
Park Loop intersections will re-route through the link described 
in No. 6. (With a roundabout, WBL can enter the mainstream 
easier.)   
 
 
Side-street traffic movements will be re-routed to Carlsborg Rd 
& Runnion Rd intersection. 
 
 
Queuing of NBR traffic will decrease. 

$3,460,000 $3,570,000 

3 US 101 & Carlsborg 
Rd/Hooker Rd long-term 

 
Reconstruct roadway from approx. Smithfield Dr 
to Harrison Rd to provide a double left-turn lane, 
one through lane, and one right-turn lane for both 
the NB and SB approaches.  This would include 
reconstruction of the existing traffic signal. 
 

The additional lanes will accommodate the increases in traffic 
volume due to both development and re-routed traffic. $1,180,000  

4 Hooker Rd long-term 

 
Reconstruct as a three-lane roadway (one lane in 
each direction with a center two-way left-turn 
lane) with bicycle lanes and sidewalks from 
Harrison Rd to Roupe Rd.  Include left-turn 
prohibition as necessary. 
 

EB side-street traffic that causes the intersection to fail will re-
route to Atterberry Rd/Brueckner Rd, Mariposa Ln, or Roupe 
Rd. 

$520,000  

5 New Spath Rd/W Runnion Rd 
connector mid-term 

 
Construct a new north-south rural major collector 
roadway between Spath Rd and W Runnion Rd 
approximately 1000 to 2000 ft west of Carlsborg 
Rd. 
 

SBL traffic trying to access US 101 can be re-routed to 
Carlsborg Rd via this link, and EB and WB traffic accessing 
areas north of US 101 are provided with an alternative link. 

$1,080,000  
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Exhibit 6-4: Carlsborg Road Network Improvement Recommendations (cont.) 

No. Location Timeframe Improvement Anticipated Benefit 
Cost (2006) 

w/out 
roundabout* 

Cost (2006) 
w/roundabout 

6 
Business Park Loop (Ruth’s 

Place) to E Runnion Rd 
connector 

long-term 
Construct a new north-south rural minor collector 
roadway between the Business Park Loop and E 
Runnion Rd at least 1000 ft east of Carlsborg Rd. 

 
 
WBL traffic from the S Business Park Loop and N Business 
Park Loop intersections will re-route through this link. 

$360,000  

7 Harrison Rd to Roupe Rd 
connection mid-term 

Construct a new north-south rural minor collector 
roadway from Harrison Road southwesterly to the 
Brueckner Rd extension.  This will necessitate a 
realignment of the Mill Rd/US 101 intersection.   

Construct a new access and egress point at the 
intersection of Parkwood Blvd & Roupe Rd. 

Redesign the Mill Rd/US 101 intersection such 
that WBL will be the only left-turn permitted.   

NBL traffic at US 101 & Mill Rd is re-routed via this link. $1,010,000  

8 Brueckner Rd extension long-term 

 
Widen roadway to minor collector standards and 
extend to new north-south connection of Harrison 
Rd/Mill Rd (No. 7).  Extend this roadway 
southwards to intersect with Mariposa Ln and 
merge with the newly constructed Roupe Rd (No 
9).  Construct a roundabout at the intersection of 
Hooker Rd & Atterberry Rd/Brueckner Rd. 

Re-routed traffic described in No. 11, as well as WBL traffic at 
US 101 and Parkwood Blvd/Mill Rd intersection will be 
provided with an alternative route. 

$1,720,000 $1,830,000 

9 
 
Sequoia Rd connection  
 

mid-term 

 
Construct a new east-west rural minor collector 
roadway from Taylor Cutoff Rd to intersect with 
the newly extended Brueckner Rd connection. 

Restricted NBL traffic at the US 101 & Taylor Cutoff Rd 
intersection is re-routed via this link. $1,530,000  

10 Kirk Rd mid-term 
Construct new north-south rural major collector 
roadway on the Kirk Rd alignment between 
Parrish Rd and Atterberry Rd. 

NBL traffic at the US 101 & Kitchen Dick Ln intersection is re-
routed via this link after completion of No. 11. $810,000  

11 US 101 – Kitchen Dick Ln to 
Taylor Cutoff Rd mid-term 

(a)  Construct median islands to restrict left turns 
on and off US 101 and eliminate cross traffic 
as necessary to bring roadway into LOS 
compliance and to provide access 
management. 

Movements that cause the intersection to fail will be eliminated 
and access will be managed better, bringing the intersections 
into LOS compliance. 

$5,130,000 

 

(b)  At Kitchen Dick Ln/Kirk Rd, construct a 
raised traffic island to allow only EB and 
WB left turns.   

$130,000 

(c)  At Taylor Cutoff Rd/Gilbert Rd, construct a 
raised traffic island to allow only EB and 
WB left-turns. 

$190,000 

(d)  At Mill Rd/Parkwood Blvd, construct a raised 
traffic island to allow only WB left-turns. $110,000 
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Exhibit 6-4: Carlsborg Road Network Improvement Recommendations (cont.) 

No. Location Timeframe Improvement Anticipated Benefit 
Cost (2006) 

w/out 
roundabout* 

Cost (2006) 
w/roundabout 

12*** Winterhawk St – W Runnion 
Rd connector long-term 

Create a new link that connects Winterhawk St 
with W Runnion Rd (Exhibit 6-1).  The 
Winterhawk St/W Runnion Rd intersection will 
be designed as exit only, while the Winterhawk 
St/Carlsborg Rd intersection will remain 
unchanged. 

Anticipated growth in traffic in the Winterhawk St area will be 
provided an alternative egress route, decreasing EB queuing at 
the Winterhawk St/Carlsborg Rd intersection. 

$100,000  

13 Taylor Cutoff Rd – north of 
US 101 long-term 

Construct a new north-south rural minor collector 
roadway on the Gilbert Rd alignment between US 
101 and E Runnion Rd. 

WBR traffic will access the Carlsborg Rd and Business Park 
Loop areas via this alternative route. $1,530,000  

14** 
Spencer Rd 
connector/Smithfield Dr 
closing 

long-term 

Extend Spencer Rd easterly to intersect with Mclo 
Ln and Carlsborg Rd, and terminate at its 
intersection with Mill Rd.  At its intersection with 
Carlsborg Rd, install a roundabout. 

Close the EB approach of  Smithfield Dr and 
construct the school access/egress point from the 
new extension of Spencer Rd.   

Traffic exiting/entering Smithfield Dr will re-route to either 
Spencer Rd or W Runnion Rd.   $2,180,000 $2,300,000 

TOTAL (without and with roundabouts) $21,830,000 $21,970,000 

* Right-of-way costs are not included in the cost estimates.                                                                                                                                                                                                              Source:  HW Lochner 
** The Smithfield Dr turn prohibitions of No. 2(a) & Improvement  No. 14 are substitutes for one another.  
***Though this improvement was modeled based on projected future volumes, Winterhawk Street currently provides only dead-end local access to a fully developed street with 
 single-family dwelling units.  Unless it is connected to an adjacent future development, it will not experience an increase in trip generation, rendering this improvement unnecessary.           
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Exhibit 6­5 



 

CHAPTER 7    

Finance 

     
 

Introduction 
Chapter 6 concluded with a series of recommendations to improve the safety and 
operations of the transportation system within the Carlsborg Study Area. While the 
population of the Carlsborg Area has continued to grow and change over time, the 
growth in traffic has occurred at an even more rapid rate. Additionally, because of the 
nature of traffic in and through Carlsborg – many travelers are simply coming from 
and going to a destination outside of Carlsborg – or simply bypass traffic (Exhibit 7-
1).  

The demands placed on the system, whether by through traffic or locally generated 
traffic, have placed an ever growing burden on the County to keep pace with 
maintenance. Roadway preservation and maintenance is expected to increase by 
nearly 63% in the County Road Fund, from $4,982,382 in 2007 to $8,097,734 in 2014. 
Excluding the federally funded share of new road projects, preservation and 
maintenance will increase from 28% of the county road fund to just over 66% in this 
same period.  

Exhibit 7­1 
 

Exhibit 7-1: Percentage of Through Traffic on Main Corridors (model values)2
 

CORRIDOR Base Line Medium Term Long Term 

 EB/SB WB/NB EB/SB WB/NB EB/SB WB/NB 

1. US 101 – Kithchen Dick Ln to Carlsborg Rd 64% 40% 64% 41% 65% 43% 

2. US 101 – Carlsborg Rd to Taylor Cutoff Rd 73% 40% 71% 39% 63% 40% 

3. Carlsborg Rd – US 101 to Spath Rd 6% 9% 4% 5% 9% 3% 

4. Carlsborg Rd – Spath Rd to Old Olympic Hwy 18% 15% 12% 11% 20% 5% 

5. Kitchen Dick Ln – US 101 to Spath Rd 40% 72% 31% 66% 36% 72% 

6. Kitchen Dick Ln – Spath Rd to Old Olympic Hwy 49% 79% 50% 78% 44% 79% 

7. Old Olympic Hwy – Kitchen Dick to Carlsborg Rd 86% 83% 84% 80% 78% 77% 
 

EB/SB = East Bound or South Bound; WB/NB = West Bound or North Bound.  Values for corridors 1, 
2, and 7 indicate EB and WB percentages, while those for corridors 3 - 6 indicate SB and NB 
percentages.                                                                                                                 Source:  HW Lochner 
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2 Model values are a representation of how traffic operates, not an exact predictor. 
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Road Fund Revenues & Expenditures 
Road fund revenues come from a variety of sources including but not limited to the 
Road Levy, Private Harvest Tax, Federal Forest Yield (expected to go to zero in the 
year 2008), Federal Grants, emergency funding including FEMA (Federal Emergency 
Management Agency), IAC (was the Interagency Committee for Outdoor Recreation 
but has been changed to the Recreation and Conservation Funding Board), CRAB 
(County Road Administration Board), Motor Fuel Taxes, REET (Real Estate Excise 
Tax), SEPA (State Environmental Policy Act) mitigation payments, charges for goods 
and services, and sale of County timber (Exhibit 7-2).  The greatest source of revenue 
for the Road Fund (excluding grants that can vary dramatically from year to year) 
comes from the Road Levy, followed by the Motor Fuel Tax. In 2007, excluding 
revenue from grants, these two revenue sources make up more than 45% of the 
revenues in the County Road Fund (34.4% & 10.9% respectively). By the year 2014 
they are anticipated to represent almost 78% of the road fund revenue, excluding 
grants. 

In 2007, preservation and maintenance consumed approximately 66% of the revenue 
generated from the Road Levy and Motor Fuel Tax. By 2014 it is anticipated that it 
will consume over 92% of those two major revenue sources. What this tells us is that 
as time goes on, the County will have to seek additional revenue sources to both 
maintain and improve the County road system.  Exhibit 7­2 

Exhibit 7-2: Revenues & Expenditures, with forecasts to 2014, County Road Fund ($1,000) 

YEAR Expenditures w/o 
Construction 

Expenditures with 
Construction 

Revenues w/o 
Construction 

Grants 

Revenues with 
Construction 

Grants 

1999 $8,334 $12,316 $18,047 $20,136 

2000 $7,623 $10,343 $16,760 $17,884 

2001 $7,612 $10,908 $16,419 $17,302 

2002 $7,601 $10,541 $15,281 $17,160 

2003 $7,797 $10,591 $16,254 $17,274 

2004 $7,408 $9,347 $16,161 $18,132 

2005 $8,153 $11,358 $18,629 $19,972 

2006 $10,319 $14,598 $18,277 $20,514 

2007 $8,626 $16,800 $16,674 $22,321 

2008 $8,833 $26,591 $14,542 $30,883 

2009 $9,037 $11,761 $13,483 $16,121 

2010 $9,570 $13,764 $13,693 $17,771 

2011 $10,139 $14,521 $13,486 $17,052 

2012 $10,744 $12,809 $12,159 $14,583 

2013 $11,390 $12,411 $11,552 $13,736 

2014 $12,078 $12,078 $11,258 $13,453 

Source:  Clallam County
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Funding Capacity 
As is implied from the discussion above, the County’s capacity to fund new 
transportation projects is limited by present revenue sources. For “discretionary” 
projects to proceed, new revenues must be found. Examples of sources from which 
County staff are already familiar include: 

 Federal Grants: Through the federal gas tax, Congress makes available 
funding through a grant program generally called the Intermodal Surface 
Transportation Efficiency Act (ISTEA) – although every six-years the title 
changes somewhat such as the current National Economic Crossroads 
Transportation Efficiency Act (NEXTEA). Clallam County already benefits 
substantially from this program, with over $4 million in federal grants in the 
road fund in 2007 and an anticipated nearly $15 million in 2008.  

 State Sources: The State of Washington has a variety of grant and loan funds 
that could potentially yield additional revenues for road projects in Clallam 
County, depending on the location and project. Among the more common are 
Public Works Trust Fund loans; Community Development Block Grants (an 
unlikely source for the Carlsborg area); Community Economic Revitalization 
Board grants and loans (if tied to job generation); Transportation 
Improvement Board grants (if applied within an urban growth boundary); and 
County Road Administration Board (CRAB) grants. County staff has been 
fairly effective at “tapping” into CRAB funds for both the Rural Arterial 
Program and the Arterial Preservation Program.     

 Local Sources: In addition to state and federal sources, there are a variety of 
local revenue sources that can be utilized to fund road projects, the most 
common of which include: impact fees (at least six counties in Washington 
now implement transportation impact fees); the countywide motor fuel tax 
(already in use in Clallam County), local improvement districts, and SEPA 
mitigation payments. 

Because of the nature of the grant programs, few of the projects in the Carlsborg Area, 
other than the US 101 Corridor, would compete well for grants3 (other than the Rural 
Arterial Program under CRAB).That leaves three primary sources of revenue that 
could potentially be used to address the projects identified in Chapter 6: 

 Mitigation Payments; 

 A Local or Road Improvement District (LID or RID); 

 REET 2; and 

 The Transportation Benefit District (TBD) and Vehicle License Tab Fee. 

In addition, it is possible to bond revenue sources with fairly consistent revenue 
“streams” like the TBD to raise more money early in the process and pay it off over 
time. 

 

 

 
3 There is an exception to this statement. As the Carlsborg Area grows and both congestion and collisions 
increase (assuming it remains within and Urban Growth Boundary), projects may become more 
competitive for grant funding. 
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Mitigation Payments 
Mitigation payments are direct payments or improvements made by developers or 
builders to defray all or part of the impact their projects have on the transportation 
system. In many cases, the payment or improvement is determined when a project is 
going through the permit process, typically as a SEPA outcome. For the purposes of 
this project we estimated mitigation payments by dividing the “trips” on the Carlsborg 
system into three basic categories – existing, new and pass through. While there is 
growth in “pass through” trips, that increase in trips is not attributable to development 
in Carlsborg and is deleted as a relative proportion of improvement projects. 
Fortunately, most pass through trips are on US 101 and the US 101 improvement 
projects are listed in the proposed funding scenarios as the responsibility of WSDOT.    

According to the transportation model completed as part of this project, there are 
approximately 6,474 peak hour trips on the Carlsborg system. Of those, 2,843 are new 
trips and of the new trips, 2,211 are local (see Exhibit 7-3).  

Exhibit 7-3: Origin & Destination Trip Table, 2005 & 2025 
Origin/Destination 2005 2025 New Trips New Local 

Trips 
Internal to External 654 1,165 512 512 
External to Internal 799 842 43 43 
Internal to Internal 545 2,201 1,657 1,657 

External to External 1,634 2,266 632  
Total 3,631 6,474 2,844 2,211 

 Exhibit 7­3Sourch Source: HW Lochner  
If we use impact fees in Washington as a one measure of per trip mitigation payments, 
a recent survey completed by Lochner established a range of $15 to $14,706.89 for per 
trip impact fees. Taking out the high and low, the average was approximately $1,520 
per peak hour trip. If growth in the Carlsborg area were to occur uniformly and we 
used the average peak hour mitigation rate, annual mitigation payments would 
approximate $168,000.      

Local/Road Improvement District 
Through an LID or RID, state law provides a legal way to pay for the cost of road 
improvements that provide a special benefit to adjacent property. A group of property 
owners agrees on the improvement, and the county builds it. Then all the property 
owners pay for the project, usually over 10 to 20 years. The cost may be allocated 
based on front footage and area; front footage only; area only; or equal assessment for 
each parcel.  

For the purposes of this project, we assumed an RID/LID would be formed, with a 6% 
interest rate for 20 years and an average assessed value in the Carlsborg Subarea of 
$100 million. With a $1.20 assessment per $1,000 or $15 per month on a $150,000 
home, and LID/RID could generate approximately $120,000 annually for road 
improvements in the Carlsborg area. 

REET 2 
This part of the real estate excise tax (REET 2) may only be levied by cities and 
counties that are required to or choose to plan under the Growth Management Act. For 
this quarter percent of the real estate excise tax, "capital project" means those:  
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“Public works projects of a local government for planning, acquisition, 
construction, reconstruction, repair, replacement, rehabilitation, or 
improvement of streets, roads, highways, sidewalks, street and road lighting 
systems, traffic signals, bridges, domestic water systems, storm and sanitary 
sewer systems, and planning, construction, reconstruction, repair, 
rehabilitation, or improvement of parks.” RCW 82.46.035(5).  

Note that acquisition of land for parks is not a permitted use of REET 2 receipts, 
although it is a permitted use for street, water, and sewer projects. 

For the purposes of the Carlsborg Area Transportation Study, we assumed $700,000 
could be collected county-wide, with one-third going to each of the three county 
districts and one-third of that going to Carlsborg (1/6 of the total) or approximately 
$117,000 annually. 

Transportation Benefit District 
Transportation Benefit Districts (TBD) have been a funding option since 1987, but 
recently the legislature added a provision that allows cities and counties to impose up 
to $20 in additional license fees without a vote to fund specific transportation 
improvement projects (it is unclear at this time how recently passed Initiative 960 will 
impact the non-voting component of TBDs).  

A transportation benefit district is a quasi-municipal corporation and independent 
taxing district created for the sole purpose of acquiring, construction, improving, 
providing, and funding transportation improvements within the district.  

A TBD can fund any transportation improvement contained in any existing state or 
regional transportation plan that is necessitated by existing or reasonably foreseeable 
congestion levels. Revenue options within a TBD include: 

 A one year excess levy; 

 Up to 0.2% in sales and use tax; 

 Up to $100 in annual vehicle fee per vehicle registered in the district; and 

 Vehicle tolls. 

For the purposes of the Carlsborg Area Transportation Study, we assumed a county-
wide TBD would raise $1.2 million annually at the $20 level, with 60% going to the 
County and 40% going to cities in the County. Of the County portion, we assumed 1/6 
would be expended in the Carlsborg area or approximately $120,000 annually.   

The following two tables (Exhibits 7-4 & 7-5) demonstrate potential funding 
scenarios, one assuming no grants funding and one assuming a conservative $1.5 
million dollar grant in each of the three funding periods (0-6 years, 7-13 years, 14-20 
years).  

 

 
 
 

http://www.mrsc.org/mc/rcw/rcw%20%2082%20%20title/rcw%20%2082%20.%2046%20%20chapter/rcw%20%2082%20.%2046%20.035.htm


 

Mid‐Term Long‐Term Total Unfunded
Project 
No.

Priority Cost Year 1 Year 2 Year 3 Year 4 Year 5 Year 6
Six‐Year 
Total

Year 7‐13 Year 14‐20
Beyond 20 

Years
REET 2* $117,000 $117,000 $117,000 $117,000 $117,000 $117,000 $702,000 $702,000 $702,000 $2,106,000

Transportation Benefit District^ $120,000 $120,000 $120,000 $120,000 $120,000 $120,000 $720,000 $720,000 $720,000 $2,160,000
Mitigation Payments $189,000 $189,000 $189,000 $189,000 $189,000 $189,000 $1,134,000 $538,000 $538,000 $2,210,000

LID/RID $120,000 $120,000 $120,000 $120,000 $120,000 $120,000 $720,000 $720,000 $720,000 $2,160,000
WSDOT or Others $6,740,000 $6,740,000 $0 $0 $6,740,000

Total $546,000 $546,000 $7,286,000 $546,000 $546,000 $546,000 $10,016,000 $2,680,000 $2,680,000 $15,376,000

11 6 US 101 ‐ Kitchen Dick Ln to Taylor Cutoff $5,560,000 $5,560,000 $5,560,000
3 7 US 101/Carlsborg Road Intersection $1,180,000 $1,180,000 $1,180,000
1 1 Carlsborg Rd/Runnion Rd Intersection $1,380,000 $1,380,000 $1,380,000
5 2 New Spath Rd Connector $1,080,000 $1,080,000 $1,080,000

Subtotal A $9,200,000 $0 $1,380,000 $6,740,000 $0 $1,080,000 $0 $9,200,000 $0 $0 $0

9 3 Roupe Rd Connection $1,530,000 $0 $1,530,000 $1,530,000
7 4 Harrison Rd Roupe Rd Connector $1,010,000 $1,010,000 $1,010,000 $3,030,000
10 5 Kirk Rd $810,000 $0 $810,000 $810,000

Subtotal B $3,350,000 $0 $0 $0 $0 $0 $1,010,000 $1,010,000 $1,530,000 $810,000 $5,370,000

2 10 Carlsborg Road Improvements $3,570,000 $0 $3,570,000
4 11 Hooker Road Improvements $520,000 $0 $520,000
6 9 Business Park Loop to Runnion Rd Connector $360,000 $360,000 $360,000
8 12 Brueckner Rd Extention $1,830,000 $0 $1,830,000

12 13 Winterhawk St ‐ E Runnion Rd Connector $100,000 $100,000 $100,000
13 14 Taylor Cutoff Rd Extension $1,530,000 $0 $1,530,000

14 8 Spencer Rd Connector $2,300,000 $2,300,000 $2,300,000 $2,300,000

Subtotal C $10,210,000 $0 $0 $0 $0 $0 $0 $0 $0 $2,760,000 $2,760,000 $9,750,000

Total $22,760,000 $0 $1,380,000 $6,740,000 $0 $1,080,000 $1,010,000 $10,210,000 $1,530,000 $3,570,000 $15,310,000
Revenue ‐ Expense $546,000 ‐$834,000 $546,000 $546,000 ‐$534,000 ‐$464,000 ‐$194,000 $956,000 ‐$890,000 $66,000

Surplus/(Debt) $546,000 ‐$288,000 $258,000 $804,000 $270,000 ‐$194,000 $956,000 $66,000

Long‐Term Projects 13‐25 Years

Mid‐Term 7‐12 Years

Right‐of‐Way costs are not included and all costs are in 2007 dollars.

EXHIBIT 7‐3: Revenue & Expense Projection

CASH FLOW SUMMARY

^Assumes $1.2 million will be raised countywide at the $20 level, with 60% going to the County, 40% to cities in the County, then one sixth to Carlsborg as stated above.

RID/LID Assumes 6% interest for 20 years with an average assessed value in the Carlsborg Subarea of $100 million and a $1.20 assessment per $1,000 or $15 per month on a $150,000 home.

*Assumes $700,000 annually, countywide, with one‐third going to each district and one‐sixth going to the Carlsborg Subarea.

Short‐Term

Revenue Sources

Short‐Term 1‐6 Years

  

Exhibit 7­4 
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Mid‐Term Long‐Term
20‐Year 
Total

Unfunded

Project 
No.

Priority Cost Year 1 Year 2 Year 3 Year 4 Year 5 Year 6
Six‐Year 
Total

Year 7‐13 Year 14‐20
Beyond 20 

Years
REET 2* $117,000 $117,000 $117,000 $117,000 $117,000 $117,000 $702,000 $702,000 $702,000 $2,106,000

Transportation Benefit District^ $120,000 $120,000 $120,000 $120,000 $120,000 $120,000 $720,000 $720,000 $720,000 $2,160,000
Mitigation Payments $189,000 $189,000 $189,000 $189,000 $189,000 $189,000 $1,134,000 $538,000 $538,000 $2,210,000

LID/RID $120,000 $120,000 $120,000 $120,000 $120,000 $120,000 $720,000 $720,000 $720,000 $2,160,000
Grants $1,500,000 $1,500,000 $1,500,000 $1,500,000 $4,500,000

WSDOT or Others $6,740,000 $6,740,000 $0 $0 $6,740,000
Total $546,000 $546,000 $7,286,000 $2,046,000 $546,000 $546,000 $11,516,000 $4,180,000 $4,180,000 $19,876,000

11 6 US 101 ‐ Kitchen Dick Ln to Taylor Cutoff $5,560,000 $5,560,000 $5,560,000 $5,560,000
3 7 US 101/Carlsborg Road Intersection $1,180,000 $1,180,000 $1,180,000 $1,180,000
1 1 Carlsborg Rd/Runnion Rd Intersection $1,380,000 $1,380,000 $1,380,000 $1,380,000
5 2 New Spath Rd Connector $1,080,000 $1,080,000 $1,080,000 $1,080,000
9 3 Roupe Rd Connection $1,530,000 $1,530,000 $1,530,000 $1,530,000

Subtotal A $10,730,000 $0 $1,380,000 $6,740,000 $1,080,000 $0 $1,530,000 $10,730,000 $0 $0 $10,730,000

7 4 Harrison Rd Roupe Rd Connector $1,010,000 $1,010,000 $1,010,000 $1,010,000
10 5 Kirk Rd $810,000 $0 $810,000 $810,000

Subtotal B $1,820,000 $0 $0 $0 $0 $0 $1,010,000 $1,010,000 $810,000 $0 $1,820,000

2 10 Carlsborg Road Improvements $3,570,000 $3,570,000 $3,570,000
4 11 Hooker Road Improvements $520,000 $520,000 $520,000
6 9 Business Park Loop to Runnion Rd Connector $360,000 $360,000 $0
8 12 Brueckner Rd Extention $1,830,000 $0 $1,830,000
12 13 Winterhawk St ‐ E Runnion Rd Connector $100,000 $0 $100,000
13 14 Taylor Cutoff Rd Extension $1,530,000 $0 $1,530,000
14 8 Spencer Rd Connector $2,300,000 $2,300,000 $2,300,000

Subtotal C $10,210,000 $0 $0 $0 $0 $0 $0 $0 $2,660,000 $4,090,000 $6,390,000 $3,460,000

Total $22,760,000 $0 $1,380,000 $6,740,000 $1,080,000 $0 $2,540,000 $11,740,000 $3,470,000 $4,090,000 $19,300,000
Revenue ‐ Expense $546,000 ‐$834,000 $546,000 $966,000 $546,000 ‐$1,994,000 ‐$224,000 $486,000 $90,000 $576,000

Surplus/(Debt) $546,000 ‐$288,000 $258,000 $1,224,000 $1,770,000 ‐$224,000 $486,000 $576,000

Revenue Sources

Short‐Term 1‐6 Years

Long‐Term Projects 13‐25 Years

Mid‐Term 7‐12 Years

EXHIBIT 7‐4: Revenue & Expense Projection, with limited grant funding.

all costs are in 2007 dollars.

CASH FLOW SUMMARY

^Assumes $1.2 million will be raised countywide at the $20 level, with 60% going to the County, 40% to cities in the County, then one sixth to Carlsborg as stated above.

RID/LID Assumes 6% interest for 20 years with an average assessed value in the Carlsborg Subarea of $100 million and a $1.20 assessment per $1,000 or $15 per month on a $150,000 home.

*Assumes $700,000 annually, countywide, with one‐third going to each district and one‐sixth going to the Carlsborg Subarea.

Short‐Term

Right‐of‐Way costs are not included and 
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APPENDIX ONE    
Sample Project Sheets 
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MITIGATION POLICIES 
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Draft Development Impact Mitigation Policies 
(Existing Clallam County policies included) 

 
Goal –  Develop a systematic approach to managing the current transportation system in a 

comprehensive and cost-effective manner  

• Objective - Review and monitor the transportation system such that adequate service can 
be provided to existing and future land use  

Policy – The County will monitor traffic volumes on major roadways to assist in 
the planning and improvement of transportation facilities. 

Policy – The County will strive to ensure that the current transportation system is 
consistent with adopted land use plans as well as current land use 
patterns. 

Policy – The County will periodically re-assess the Land-Use and Transportation 
Elements of the County’s Comprehensive Plan determine if planned 
facilities coincide with growth and development impacts and vice-
versa.   

• Objective - Balance land use decisions with the County’s financial capacity to provide 
transportation facilities and services   

Policy – The County will establish regulations detailing compatibility between 
existing and future land use and transportation facilities and will 
provide the transportation facilities needed in the future based on 
permissible development as indicated in the comprehensive plan.   

Policy – The County will make land use decisions only after thoroughly 
considering the short and long term costs that would be incurred by the 
public for the accompanying transportation facilities necessary to 
support the new development.   

Policy – The County will actively try to prevent conflicts and impacts from 
increased travel demand by allocating, when possible, new 
development to areas where long-term transportation capacity already 
exists.   

Policy – The County will give priority to transportation demand management and 
transportation system management over large capital expenditures 
when mitigating travel demand needs.   

Goal –  Provide levels-of-service that satisfy current and forecasted travel demand  

• Objective – Establish levels of service based on the circulation needs of the local and 
regional transportation network 

Policy – The County will adopt levels of service for roads that are consistent with 
their functional class.  

Policy – For individual road concurrency, the County will calculate the LOS 
standard using methodology selected by the county engineer(s).   

Policy – The County will review LOS standards as well as land use designations 
and intensities when road improvements are not financially or 
otherwise feasible for that particular land-use designation.   
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Goal –  Establish specific guidelines such that the costs of future transportation 
improvements are distributed equitably  

• Objective - In accordance with the GMA, require construction or financial commitments 
for transportation improvements from the private or public sector entities 
generating the impact at the time of development or within a six year time-
frame    

Policy – The County will prohibit new development if all of the following are 
true:   

a. the current transportation system cannot accommodate its impacts;  

b. the necessary transportation improvements will not be implemented 
concurrently; and  

c. financial backing to actualize the necessary improvements within six years 
has not been established.   

Policy – The County will consider the use of impact fees to set in motion the 
construction of appropriate transportation facilities to accommodate 
impacts generated by new development.   

Policy – The County, in cooperation with each city in the County, will consider 
entering into cost sharing arrangements where each Agency shares 
impact fees collected by the other for impacts to their roads.   

Policy – The County will determine the future costs of improvements necessary 
to mitigate development impacts and their fair and equitable collection.   

Policy – If the County cannot finance the necessary transportation improvements 
by the aforementioned policies, it is entitled to implement one or more 
the following:   

a. Decrease the LOS standard as long as it does not run contrary to the GMA; 

b. Find a less expensive alternative or change the improvement scope; 

c. Decrease the demand for the service by re-allocating the development or 
growth elsewhere; and 

d. Increase revenue through bonds, new or increased user fees, taxes, and 
voluntary developer funds. 

 

Existing Policies 
3) Public Transportation. Encourage ridership and support transit expansion to reduce single 
occupant vehicles (SOVs). 

(a) [Policy No. 15] Develop and adopt transit friendly design standards for high capacity and 
priority transit corridors. Land use densities in these corridors should support transit usage. 

(b) Transit-compatible design standards should apply to new development within one-half mile of 
an existing transit route or an urban growth area to ensure cohesive and efficient transit service to 
major commercial, medium to high density residential and public facility development. Clallam 
Transit System shall be involved in the development review process. 
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(c) Developers should be given the opportunity to utilize transit credits for their development if 
located within one-half mile of an existing transit facility in lieu of road capacity (mitigation) 
improvements. 

(d) Promote government/private partnerships in public transportation facilities. 

(e) Pursue the Port Angeles Multimodal Transportation Center for most efficient usage as a 
regional facility. 

(f) Encourage public transportation service around the Olympic Loop. 

(g) Develop neighborhood-scale park-and-ride lots at Highway 101 junction with collectors. 
Design lots with bicycle storage facilities on-site. 

(h) The supply of transit service shall be consistent with population and employment densities. 
More service should be provided to urban growth areas and the interconnection of urban growth 
areas than to rural areas. 

(i) Transit level of service should be evaluated according to Clallam Transit System performance 
criteria and Peninsula Regional Transportation Planning Organization methodology which 
analyzes supply and demand in terms of passengers per seat, headway, and comparison travel 
time. Refer to “Transit Demand and Supply LOS Tables” in CCC 31.02.430. 

(j) Concurrency for transit level of service shall be met within six (6) years of new development 
when demand LOS standard is deficient. Supply LOS should be representative of ways to resolve 
demand deficiencies. However, this concurrency requirement shall be governed by the current 
financial ability of the transit organization to fund service improvements. 

(k) Transit level of service shall have a minimum acceptable level of service of “D” for either 
supply or demand. Target ranges are set to consider optimum performance efficiency and comfort 
level for urban, intercity, and rural routes as per table in CCC 31.02.430. 

(6) Finance. [Policy No. 22] Identify and develop a practical and realistic financial plan that is 
both adequate and equitable in terms of meeting the needs of the people of Clallam County. Such 
a plan shall seek to provide efficient and effective services and facilities. 

(a) Maximize private funding of transportation facilities and maintenance. 

(b) Ensure new development projects contribute a “fair share” of financing transportation 
improvements needed to accommodate the impacts to the transportation system resulting from 
new developments. “Fair share” means that existing and new revenue sources to finance 
transportation system improvements (see CCC 31.02.460) maintains level of service standards 
adopted in this Plan. If these revenue sources do not maintain level of service standards, then new 
development must be responsible for funding the balance. “Fair share” also means ensuring that 
new development projects on roads not meeting minimum safety standards (see Policy No. 10.d, 
subsection (1)(j)(iv) of this section) adheres to mitigation goals of the County (see Policy No. 23, 
subsection (7) of this section). 

(c) The non-motorized element shall be a part of the funding component of the capital 
improvement program. 

(d) Encourage and support volunteer participation in transportation facility construction and 
maintenance. 

(e) Coordinate Federal, State, and private funding. 

(f) Public agencies should coordinate joint projects that would consolidate funding and benefit 
multiple jurisdictions. Public-private partnerships should also be encouraged. 

http://www.codepublishing.com/WA/clallamcounty/clalla31a.html#31.02.430#31.02.430
http://www.codepublishing.com/WA/clallamcounty/clalla31a.html#31.02.430#31.02.430
http://www.codepublishing.com/WA/clallamcounty/clalla31a.html#31.02.460#31.02.460
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(g) Spending priorities will be established that recognize the practicable limits of public and 
private funding sources. 

(7) Mitigation. [Policy No. 23] Clallam County should require new development to mitigate 
impacts on transportation facilities which are insufficient to safely handle transportation demands. 
The County should require new development to rectify and/or compensate for impacts to 
transportation facilities not meeting minimum safety standards, when reasonable and capable of 
being accomplished. 

 

Reference Plans:   

Kenmore, Yakima, Chelan, Clark, Walla-Walla, Sammamish, Kitsap, Grant 
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APPENDIX THREE 

ESTIMATES OF PROBABLE COST 
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APPENDIX FOUR 

CLALLAM COUNTY MODEL 
DEVELOPMENT (CARLSBORG) 

by PTV America 
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cáÖìêÉ=NUK=_~ëÉ=vÉ~ê=iáåâ=sçäìãÉ=~åÇ=sL`=o~íáçëKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK OU 
cáÖìêÉ=NVK=cìää=_ìáäÇ=lìí=iáåâ=sçäìãÉ=~åÇ=sL`=o~íáçëKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK OU 
cáÖìêÉ=OMK=_~ëÉäáåÉ=fåíÉêëÉÅíáçå=iÉîÉä=çÑ=pÉêîáÅÉ KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK PN 
cáÖìêÉ=ONK=jáÇ=qÉêã=fåíÉêëÉÅíáçå=iÉîÉä=çÑ=pÉêîáÅÉKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK PO 
cáÖìêÉ=OOK=içåÖ=qÉêã=fåíÉêëÉÅíáçå=iÉîÉä=çÑ=pÉêîáÅÉ KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK PP 
=



mgKTQM=`~êäëÄçêÖ=`ä~ää~ã=`çìåíó=jçÇÉä=aÉîÉäçéãÉåí=

= = m~ÖÉ=P=çÑ=PP=

=

iáëí=çÑ=q~ÄäÉë=
q~ÄäÉ=NK=iáåâ=qóéÉë KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK S 
q~ÄäÉ=OK=fåíÉêëÉÅíáçå=`çåíêçä=qóéÉ KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK T 
q~ÄäÉ=PK=iáåâë=Äó=péÉÉÇ=iáãáíKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK V 
q~ÄäÉ=QK=OMMR=i~åÇ=rëÉ=fåéìíë KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK NP 
q~ÄäÉ=RK=jáÇJqÉêã=i~åÇ=rëÉ=fåéìíëKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK NQ 
q~ÄäÉ=SK=içåÖ=qÉêã=Ecìää=_ìáäÇ=lìíF=i~åÇ=rëÉ=fåéìíëKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK NR 
q~ÄäÉ=TK=pìãã~êó=çÑ=eçìëÉÜçäÇë=~åÇ=bñíÉêå~ä=qêáéëKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK NS 
q~ÄäÉ=UK=pìãã~êó=çÑ=bãéäçóãÉåí=`~íÉÖçêáÉë KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK NS 
q~ÄäÉ=VK=tçêâ=_~ëÉÇ=qêáé=dÉåÉê~íáçå=o~íÉëKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK NV 
q~ÄäÉ=NNK=líÜÉê=_~ëÉÇ=qêáé=dÉåÉê~íáçå=o~íÉë KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK OM 
q~ÄäÉ=NOK=qêáé=aáëíêáÄìíáçå=m~ê~ãÉíÉêë KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK ON 
q~ÄäÉ=NPK=iáåâ=sçäìãÉ=aÉä~ó=cìåÅíáçå=m~ê~ãÉíÉêë=J=_Éäçï=p~í`êáíKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK OQ 
q~ÄäÉ=NQK=iáåâ=sçäìãÉ=aÉä~ó=cìåÅíáçå=m~ê~ãÉíÉêë=J=^ÄçîÉ=p~í`êáí KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK OQ 
q~ÄäÉ=NRK=kçÇÉ=sçäìãÉ=aÉä~ó=cìåÅíáçå=m~ê~ãÉíÉêë=J=_Éäçï=p~í`êáíKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK OR 
q~ÄäÉ=NSK=kçÇÉ=sçäìãÉ=aÉä~ó=cìåÅíáçå=m~ê~ãÉíÉêë=J=^ÄçîÉ=p~í`êáí KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK OR 
q~ÄäÉ=NTK=_~ëÉ=vÉ~ê=sjqI=seq=~åÇ=aÉä~óKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK OT 
q~ÄäÉ=NUK=jáÇ=qÉêã=sjqI=seq=~åÇ=aÉä~ó KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK OT 
q~ÄäÉ=NVK=cìää=_ìáäÇ=lìí=sjqI=seq=~åÇ=aÉä~ó KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK OT 
q~ÄäÉ=OMK=`çãé~êáëçå=çÑ=_~ëÉ=vÉ~ê=~åÇ=_ìáäÇ=lìíKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK OT 
q~ÄäÉ=ONK=fåíÉêëÉÅíáçå=iÉîÉä=çÑ=pÉêîáÅÉ KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK PM 
=



mgKTQM=`~êäëÄçêÖ=`ä~ää~ã=`çìåíó=jçÇÉä=aÉîÉäçéãÉåí=

= = m~ÖÉ=Q=çÑ=PP=

mêçàÉÅí=fåÑçêã~íáçå=
=
qÜÉ=ÅäáÉåí=Ñçê=íÜáë=éêçàÉÅí=áëW=
= =
oáÅÜ=g~ãÉë==
`ä~ää~ã=`çìåíó=
EPSMF=QNTJOOVM=
=
mêçàÉÅí=kìãÄÉêW=TQM=
=
mêçàÉÅí=pÅçéÉW=
=
mÜ~ëÉ=NW=aÉîÉäçéãÉåíI=áå=ÅçåàìåÅíáçå=ïáíÜ=íÜÉ=ÅäáÉåíI=~=íê~îÉä=ÇÉã~åÇ=ãçÇÉä=Ñçê=íÜÉ=Åáíó=çÑ=
`~êäëÄçêÖI=t^K==qÜÉ=ãçÇÉä=ÇÉîÉäçéãÉåí=áë=íç=áåÅäìÇÉ=íÜêÉÉ=Üçêáòçå=óÉ~êëK=
==
qÜÉ=ãçÇÉä=óÉ~êë=íç=ÄÉ=ÅçåëáÇÉêÉÇ=~êÉW=
=

NK _~ëÉ=vÉ~ê=jçÇÉä=EOMMRF=
OK jáÇ=qÉêã=jçÇÉä=E~ëëìãÉÇ=íç=ÄÉ=OMNR=Ñçê=éìêéçëÉë=çÑ=ãçÇÉä=ÇÉîÉäçéãÉåíFK=
PK içåÖ=o~åÖÉ=jçÇÉä=E~ëëìãÉÇ=íç=ÄÉ=OMOR=Ñçê=éìêéçëÉë=çÑ=ãçÇÉä=ÇÉîÉäçéãÉåíFK=

=
qÜÉ=éêçàÉÅí=ÇáêÉÅíçêó=áë=äçÅ~íÉÇ=~íW=
=
hWyTQM=`~êäëÄçêÖJ`ä~ää~ã=`çìåíó=
=
=



mgKTQM=`~êäëÄçêÖ=`ä~ää~ã=`çìåíó=jçÇÉä=aÉîÉäçéãÉåí=

= = m~ÖÉ=R=çÑ=PP=

jçÇÉä=kÉíïçêâ=aÉîÉäçéãÉåí=
=

iáåâë=~åÇ=kçÇÉë=

k~îíÉè=fãéçêí=

=
qÜÉ=OMMR=Ä~ëÉäáåÉ=ÜáÖÜï~ó=åÉíïçêâ=ï~ë=Äìáäí=ìëáåÖ=Ç~í~=Ñêçã=k^sqbnK==^ää=äáåâëI=íìêåë=~åÇ=åçÇÉë=
ïÉêÉ=áãéçêíÉÇ=Ñêçã=íÜÉ=k^sqbn=îÉêëáçå=ÑáäÉ=Ñçê=t~ëÜáåÖíçå=pí~íÉ=kçêíÜ=qáäÉ=NK==qÜÉ=äáåâë=áå=~åÇ=
~êçìåÇ=íÜÉ=Åáíó=çÑ=`~êäëÄçêÖ=ïÉêÉ=~ëëáÖåÉÇ=qê~åëéçêí=póëíÉãë=íç=ã~âÉ=íÜÉã=~ÅíáîÉ=Ñçê=íÜáë=ãçÇÉäK=få=
çêÇÉê=íç=ÉåëìêÉ=~=ëãççíÜÉê=íê~åëáíáçå=Ñêçã=íÜáë=ëã~ää=Åáíó=ãçÇÉä=íç=~=ÑìíìêÉ=ÅçìåíóïáÇÉ=ãçÇÉäI=~ää=
íÜÉ=êÉã~áåáåÖ=äáåâë=~åÇ=åçÇÉë=Ñçê=íÜÉ=läóãéáÅ=mÉåáåëìä~=ïÉêÉ=äÉÑí=áå=íÜÉ=îÉêëáçå=ÑáäÉ=Ñçê=ÑìíìêÉ=ìëÉK==
qÜÉ=ÄäìÉ=äáåâë=áå=cáÖìêÉ=N=~êÉ=íÜÉ=ÜáÖÜï~ó=äáåâë=íÜ~í=ÅçãéêáëÉ=íÜÉ=`~êäëÄçêÖ=ãçÇÉä=åÉíïçêâK=
=

=
cáÖìêÉ=NK=`~êäëÄçêÖ=^ÅíáîÉ=iáåâë=



mgKTQM=`~êäëÄçêÖ=`ä~ää~ã=`çìåíó=jçÇÉä=aÉîÉäçéãÉåí=

= = m~ÖÉ=S=çÑ=PP=

=

cìåÅíáçå=`ä~ëëáÑáÅ~íáçå=çÑ=iáåâë=

=
låÅÉ=íÜÉ=äáåâë=ïÉêÉ=ã~ÇÉ=~ÅíáîÉI=íÜÉó=ïÉêÉ=ÅçÇÉÇ=ïáíÜ=íÜÉ=ÑìåÅíáçå~ä=Åä~ëëáÑáÅ~íáçå=ëóëíÉã=ìëÉÇ=Äó=
`ä~ää~ã=`çìåíóK==b~ÅÜ=äáåâ=íóéÉ=áë=~ëëáÖåÉÇ=áíë=çïå=îçäìãÉ=ÇÉä~ó=ÑìåÅíáçå=Ñçê=ìëÉ=áå=íÜÉ=ãçÇÉä=
~ëëáÖåãÉåíëK==qÜÉ=äáåâ=íóéÉë=ìëÉÇ=áå=íÜÉ=ãçÇÉä=~åÇ=íÜÉáê=íçí~ä=ä~åÉ=ãáäÉë=~êÉ=ëÜçïå=áå=q~ÄäÉ=NK=

=
^ë=ëÜçïå=áå=cáÖìêÉ=OI=~=ã~àçêáíó=çÑ=íÜÉ=äáåâë=áå=íÜÉ=åÉíïçêâ=~êÉ=äçÅ~ä=~ÅÅÉëë=äáåâëK==lÑ=íÜÉ=íÜêÉÉ=
ÑìåÅíáçå~ä=Åä~ëëáÑáÅ~íáçå=íóéÉëI=çîÉê=Ü~äÑ=çÑ=íÜÉ=åÉíïçêâ=áë=Åä~ëëáÑáÉÇ=~ë=içÅ~ä=^ÅÅÉëëK==b~ÅÜ=ÑìåÅíáçå~ä=
Åä~ëëáÑáÅ~íáçå=ï~ë=~ëëáÖåÉÇ=~=ÇÉÑ~ìäí=éÉê=ä~åÉ=Å~é~Åáíó=î~äìÉK==qÜáë=Å~é~Åáíó=áë=ìëÉÇ=ÄÉÑçêÉ=É~ÅÜ=ãçÇÉä=
êìå=íç=Å~äÅìä~íÉ=íÜÉ=äáåâ=~åÇ=åçÇÉ=Å~é~ÅáíóK==fÑ=áí=áë=ÉîÉê=ÇÉíÉêãáåÉÇ=íÜ~í=íÜÉëÉ=î~äìÉë=ëÜçìäÇ=ÄÉ=
ÅÜ~åÖÉÇI=íÜÉó=Å~å=ÄÉ=~ÅÅÉëëÉÇ=îá~=íÜÉ=GkÉíïçêâ=Ó=iáåâ=qóéÉëÒ=ãÉåì=áå=sfprjK=
=

q~ÄäÉ=NK=iáåâ=qóéÉë=

cáÖìêÉ=OK=iáåâ=qóéÉë=~åÇ=cìåÅíáçå~ä=`ä~ëëáÑáÅ~íáçå=

qóéÉ=@ k~ãÉ

mÉê=i~åÉ=

`~é~Åáíó

qçí~ä=

i~åÉë=jáäÉë
O oìê~ä=mêáåÅáéäÉ=^êíÉêá~ä NUMM NOKM
T oìê~ä=j~àçê=`çääÉÅíçê NQMM ONKP
U oìê~ä=jáåçê=`çääÉÅíçê NOMM UKU
V içÅ~ä=^ÅÅÉëë UMM ROKV



mgKTQM=`~êäëÄçêÖ=`ä~ää~ã=`çìåíó=jçÇÉä=aÉîÉäçéãÉåí=

= = m~ÖÉ=T=çÑ=PP=

=

fåíÉêëÉÅíáçå=`çåíêçä=

=
^ää=çÑ=íÜÉ=åçÇÉë=áå=íÜÉ=`~êäëÄçêÖ=ãçÇÉä=ïÉêÉ=êÉîáÉïÉÇ=íç=ÇÉíÉêãáåÉ=íÜÉáê=áåíÉêëÉÅíáçå=ÅçåíêçäK==qÜáë=
Åçåíêçä=íóéÉ=ï~ë=íÜÉå=ìëÉÇ=íç=ëéÉÅáÑó=íÜÉ=åçÇÉ=íóéÉ=~åÇ=Åçåíêçä=çÑ=íÜÉ=fåíÉêëÉÅíáçå=áå=sfprjK==gìëí=
äáâÉ=íÜÉ=äáåâëI=É~ÅÜ=Åçåíêçä=íóéÉ=Ü~ë=áíë=çïå=ëéÉÅáÑáÅ=îçäìãÉ=ÇÉä~ó=ÑìåÅíáçåK=

=
qÜÉ=áåíÉêëÉÅíáçå=Åçåíêçä=íóéÉë=çÑ=íÜÉ=ãçÇÉä=~êÉ=råÅçåíêçääÉÇI=qïçJt~ó=píçéI=páÖå~äáòÉÇ=áåíÉêëÉÅíáçå=
~åÇ=cçìê=t~ó=píçéK==qÜÉ=Åçåíêçä=íóéÉ=~åÇ=íÜÉ=åìãÄÉê=çÑ=áåíÉêëÉÅíáçåë=Äó=íóéÉ=~êÉ=ëÜçïå=áå=q~ÄäÉ=OK=
=

=
=
=
=
=
=
=
=

cáÖìêÉ=PK=fåíÉêëÉÅíáçå=`çåíêçä=çÑ=kçÇÉë=

q~ÄäÉ=OK=fåíÉêëÉÅíáçå=`çåíêçä=qóéÉ=

qóéÉ=@ k~ãÉ

kìãÄÉê=çÑ=

fåíÉêëÉÅíáçåë
N råÅçåíêçääÉÇ ONQ
O qïç=t~ó=píçé SV
P páÖå~äáòÉÇ N
Q cçìê=t~ó=píçé M



mgKTQM=`~êäëÄçêÖ=`ä~ää~ã=`çìåíó=jçÇÉä=aÉîÉäçéãÉåí=

= = m~ÖÉ=U=çÑ=PP=

=

kìãÄÉê=çÑ=i~åÉë=

=
låÅÉ=íÜÉ=äáåâ=~åÇ=åçÇÉ=íóéÉë=ïÉêÉ=ëéÉÅáÑáÉÇ=~åÇ=ÅäÉ~åÉÇ=ìéI=íÜÉ=íçí~ä=åìãÄÉê=çÑ=ä~åÉë=Ñêçã=íÜÉ=
k^sqbn=ÑáäÉ=ï~ë=êÉîáÉïÉÇ=Ñçê=ÅçåëáëíÉåÅó=ïáíÜ=~Åíì~ä=ÑáÉäÇ=ÅçåÇáíáçåëK==^ë=ëÜçïå=áå=cáÖìêÉ=QI=çåäó=
rp=NMN=Ü~ë=ãçêÉ=íÜ~å=N=ä~åÉ=áå=É~ÅÜ=ÇáêÉÅíáçå=áå=íÜÉ=Ä~ëÉäáåÉ=ãçÇÉä=åÉíïçêâK=
=

=
cáÖìêÉ=QK=kìãÄÉê=çÑ=i~åÉë=



mgKTQM=`~êäëÄçêÖ=`ä~ää~ã=`çìåíó=jçÇÉä=aÉîÉäçéãÉåí=

= = m~ÖÉ=V=çÑ=PP=

=

mçëíÉÇ=péÉÉÇ=iáãáí=

=
få=~ÇÇáíáçå=íç=íÜÉ=çíÜÉê=ãçÇÉä=ÅÜÉÅâë=çÑ=ä~åÉë=~åÇ=áåíÉêëÉÅíáçå=ÅçåíêçäI=íÜÉ=éçëíÉÇ=ëéÉÉÇ=äáãáí=ï~ë=
~äëç=êÉîáÉïÉÇ=~åÇ=ãçÇáÑáÉÇ=Ñêçã=íÜÉ=~ëëìãéíáçåë=áå=íÜÉ=k^sqbn=åÉíïçêâëK===
=

=

=
^ë=Å~å=ÄÉÉå=ëÉÉå=áå=cáÖìêÉ=RI=~=ã~àçêáíó=çÑ=íÜÉ=åÉíïçêâ=Ü~ë=~=éçëíÉÇ=ëéÉÉÇ=çÑ=ORãéÜ=çê=äÉëëK==qÜáë=
ã~âÉë=ëÉåëÉ=~ë=~=ã~àçêáíó=çÑ=íÜÉ=SNU=äáåâë=áå=íÜÉ=ãçÇÉä=åÉíïçêâ=~êÉ=Åä~ëëáÑáÉÇ=~ë=içÅ~ä=^ÅÅÉëë=äáåâëK==
qÜÉ=åìãÄÉê=çÑ=äáåâë=Äó=péÉÉÇ=iáãáí=ê~åÖÉ=áë=ëÜçïå=áå=q~ÄäÉ=PK=
=

=
=

cáÖìêÉ=RK=mçëíÉÇ=péÉÉÇ=iáãáí=

q~ÄäÉ=PK=iáåâë=Äó=péÉÉÇ=iáãáí=

péÉÉÇ=iáãáí=o~åÖÉ

kìãÄÉê=çÑ=

iáåâë
YZ=OR=ãéÜ OUS
YZ=PR=ãéÜ NVM
YZ=QR=ãéÜ TQ
YZ=RR=ãéÜ SU



mgKTQM=`~êäëÄçêÖ=`ä~ää~ã=`çìåíó=jçÇÉä=aÉîÉäçéãÉåí=

= = m~ÖÉ=NM=çÑ=PP=

=

qê~ÑÑáÅ=`çìåíë=

=
^ë=é~êí=çÑ=íÜÉ=ãçÇÉä=ÇÉîÉäçéãÉåí=ÉÑÑçêíI=ëÉîÉê~ä=åÉï=íê~ÑÑáÅ=Åçìåíë=ïÉêÉ=í~âÉå=áå=~åÇ=~êçìåÇ=íÜÉ=
Åáíó=çÑ=`~êäëÄçêÖ=áå=É~êäó=OMMSK==qÜÉëÉ=ÅçìåíëI=~ë=ïÉää=~ë=çíÜÉê=Åçìåíë=ã~áåí~áåÉÇ=Äó=`ä~ää~ã=
`çìåíóI=ïÉêÉ=áåéìí=áåíç=íÜÉ=ãçÇÉä=íç=éêçîáÇÉ=~=Ñê~ãÉ=çÑ=êÉÑÉêÉåÅÉ=Ñçê=Üçï=ïÉää=íÜÉ=ãçÇÉä=åÉíïçêâ=
ï~ë=êÉéäáÅ~íáåÖ=íÜÉ=ÉñáëíáåÖ=ÅçåÇáíáçåëK==få=~ääI=VU=çÑ=íÜÉ=SNU=äáåâë=áå=íÜÉ=ãçÇÉä=åÉíïçêâ=Ü~îÉ=~=Åçìåí=
íÜ~í=Å~å=ÄÉ=Åçãé~êÉÇ=íçK=
=

=
^ää=íÜÉ=äáåâë=ëÜçïå=áå=çê~åÖÉ=áå=cáÖìêÉ=S=Ü~îÉ=~=íê~ÑÑáÅ=Åçìåí=íç=Åçãé~êÉ=~Ö~áåëíK==^ää=íÜÉ=íê~ÑÑáÅ=
Åçìåíë=~êÉ=ëíçêÉÇ=áå=~=ìëÉê=ÇÉÑáåÉÇ=~ííêáÄìíÉë=çå=íÜÉ=äáåâë=Å~ääÉÇ=Gmj=_Éëí=`çìåíÒK==iáåâë=ïáíÜ=~=
íê~ÑÑáÅ=Åçìåí=~äëç=Ü~îÉ=~=Äççä=ìëÉê=ÇÉÑáåÉÇ=~ííêáÄìíÉ=íáíäÉÇ=G`çìåí=içÅ~íáçåëÒ=íÜ~í=Å~å=ÄÉ=ìëÉÇ=íç=
èìáÅâäó=ÑáäíÉê=çå=~åÇ=çÑÑ=~åó=äáåâë=íÜ~í=Ü~îÉ=ÅçìåíëK=
=

cáÖìêÉ=SK=`çìåí=içÅ~íáçåë=



mgKTQM=`~êäëÄçêÖ=`ä~ää~ã=`çìåíó=jçÇÉä=aÉîÉäçéãÉåí=

= = m~ÖÉ=NN=çÑ=PP=

=

wçåÉë=~åÇ=`çååÉÅíçêë=

=

`Éåëìë=a~í~=~åÇ=m~êÅÉä=iÉîÉä=fãéçêí=

=
qÜÉ=ëí~êíáåÖ=éçáåí=Ñçê=íÜÉ=ä~åÇ=ìëÉ=Ç~í~=Ñçê=íÜÉ=Ä~ëÉ=óÉ~ê=ãçÇÉä=ï~ë=~î~áä~ÄäÉ=ÅÉåëìë=Ç~í~K==qÜÉ=
ÅÉåëìë=ÄäçÅâë=~åÇ=ÜçìëáåÖ=Éëíáã~íÉë=ïÉêÉ=áãéçêíÉÇ=áåíç=íÜÉ=ãçÇÉä=~ë=~=mçáåí=çÑ=fåíÉêÉëí=ëç=íÜ~í=íÜÉ=
ÜçìëáåÖ=Ç~í~=ÅçìäÇ=ÄÉ=~ÖÖêÉÖ~íÉÇ=áåíç=íÜÉ=qê~ÑÑáÅ=^å~äóëáë=wçåÉëK==qÜÉ=`ä~ää~ã=`çìåíó=m~êÅÉä=äÉîÉä=
Ç~í~Ä~ëÉ=ï~ë=~äëç=áãéçêíÉÇ=áåíç=íÜÉ=îÉêëáçå=ÑáäÉ=íç=~ÖÖêÉÖ~íÉ=íÜÉ=ÉãéäçóãÉåí=äÉîÉä=ëèì~êÉ=Ñççí~ÖÉ=
åìãÄÉêë=áåíç=åìãÄÉê=çÑ=ÉãéäçóÉÉë=Ñçê=É~ÅÜ=òçåÉK=
=
=

cáÖìêÉ=TK=`ä~ää~ã=`çìåíó=m~êÅÉä=a~í~Ä~ëÉ=Ñçê=`~êäëÄçêÖ=



mgKTQM=`~êäëÄçêÖ=`ä~ää~ã=`çìåíó=jçÇÉä=aÉîÉäçéãÉåí=

= = m~ÖÉ=NO=çÑ=PP=

qê~ÑÑáÅ=^å~äóëáë=wçåÉ=aÉÑáåáíáçå=

=
låÅÉ=~ää=çÑ=íÜÉ=åÉíïçêâ=ÇÉí~áä=ï~ë=~ÇÇÉÇ=~åÇ=íÜÉ=dfp=Ç~í~Ä~ëÉ=ï~ë=áãéçêíÉÇ=áåíç=sfprjI=íÜÉ=
íê~ÑÑáÅ=~å~äóëáë=òçåÉë=ïÉêÉ=ÇÉÑáåÉÇK==qÜÉ=òçåÉë=ïÉêÉ=ÇÉÑáåÉÇ=ìëáåÖ=~=ÅçãÄáå~íáçå=çÑ=å~íìê~ä=
ÄçìåÇ~êáÉëI=ëáãáä~ê=ä~åÇ=ìëÉ=ÅÜ~ê~ÅíÉêáëíáÅëI=êç~ÇëI=ÅÉåëìë=ÄçìåÇ~êáÉë=~åÇ=é~êÅÉä=ÇÉÑáåáíáçåëK==få=~ääI=
íÜÉêÉ=~êÉ=RN=áåíÉêå~ä=íê~ÑÑáÅ=~å~äóëáë=òçåÉë=EåìãÄÉê=N=íÜêì=RNF=~åÇ=NN=ÉñíÉêå~ä=íê~ÑÑáÅ=~å~äóëáë=òçåÉë=
EåìãÄÉêÉÇ=NMMN=íÜêì=NMNNFK=
=

=
låÅÉ=íÜÉ=ÄçìåÇ~êáÉë=ïÉêÉ=ÇÉÑáåÉÇI=~=dfp=áåíÉêëÉÅí=ÑìåÅíáçå=çÑ=sfprj=ï~ë=ìíáäáòÉÇ=íç=~ÖÖêÉÖ~íÉ=íÜÉ=
`Éåëìë=~åÇ=m~êÅÉä=iÉîÉä=Ç~í~=áåíç=íÜÉ=qê~ÑÑáÅ=^å~äóëáë=òçåÉëK==qÜÉ=êÉëìäíë=çÑ=íÜáë=~ÖÖêÉÖ~íáçå=ïÉêÉ=
íÜÉå=êÉîáÉïÉÇ=~åÇ=îÉêáÑáÉÇ=Äó=`ä~ää~ã=`çìåíó=ëí~ÑÑ=~åÇ=Ñáå~ä=~ÇàìëíãÉåíë=ïÉêÉ=ã~ÇÉ=áå=íÜÉ=ãçÇÉäK==
qÜÉ=Ñáå~ä=êÉëìäíë=çÑ=íÜáë=ëíÉé=ïÉêÉ=íê~ÑÑáÅ=~å~äóëáë=òçåÉë=ïáíÜ=ä~åÇ=ìëÉ=Ç~í~=íÜ~í=ÅçìäÇ=íÜÉå=ÄÉ=ìëÉÇ=
Ñçê=íêáé=ÖÉåÉê~íáçåK=
=

i~åÇ=rëÉ=a~í~=

=
i~åÇ=ìëÉ=Ç~í~=Ñçê=íÜÉ=`~êäëÄçêÖ=ãçÇÉä=áë=ëíçêÉÇ=áå=ìëÉê=ÇÉÑáåÉÇ=~ííêáÄìíÉë=çå=íÜÉ=òçåÉëK==qÜÉ=ä~åÇ=
ìëÉ=Ç~í~=Ñçê=íÜÉ=Ä~ëÉäáåÉI=ãáÇ=íÉêã=~åÇ=Ñìää=ÄìáäÇ=áë=~ää=ëíçêÉÇ=áå=íÜÉ=ë~ãÉ=îÉêëáçå=ÑáäÉK==qÜáë=~ääçïë=íÜÉ=
ìëÉê=íç=É~ëáäó=êìå=~åó=ÑçêÉÅ~ëí=óÉ~ê=çå=ïÜ~íÉîÉê=åÉíïçêâ=áë=ëíçêÉÇ=áå=íÜÉ=îÉêëáçå=ÑáäÉK==qÜÉ=ä~åÇ=ìëÉ=
~ëëìãéíáçåë=Äìáäí=áå=íÜÉ=ãçÇÉä=~êÉ=ëÜçïå=çå=íÜÉ=ÑçääçïáåÖ=íÜêÉÉ=é~ÖÉëK==få=íÜáë=ãçÇÉäI=íÜÉ=ãáÇ=íÉêã=
áë=ÇÉÑáåÉÇ=~ë=½=çÑ=íÜÉ=íçí~ä=ÄìáäÇ=çìí=~åÇ=áë=~ëëìãÉÇ=íç=çÅÅìê=áå=NM=óÉ~êë=~åÇ=Ñìää=ÄìáäÇ=çìí=áå=OM=
óÉ~êëK=

cáÖìêÉ=UK=qê~ÑÑáÅ=^å~äóëáë=wçåÉ=_çìåÇ~êáÉë=



mgKTQM=`~êäëÄçêÖ=`ä~ää~ã=`çìåíó=jçÇÉä=aÉîÉäçéãÉåí=

= = m~ÖÉ=NP=çÑ=PP=

q~ÄäÉ=QK=OMMR=i~åÇ=rëÉ=fåéìíë=

Govt Office Ind Medical Retail School Storage Warehouse

1 3 0 0 0 0 0 0 0 0

2 40 0 0 0 0 0 0 0 0

3 75 0 0 0 0 0 0 0 0

4 3 0 0 0 0 0 0 0 0

5 4 0 0 0 0 0 0 0 0

6 1 0 0 0 0 0 0 0 0

7 3 0 0 0 0 0 0 0 0

8 19 0 0 0 0 0 0 0 0

9 66 0 0 0 0 0 0 0 0

10 35 0 0 0 0 0 0 0 0

11 8.93 33543 12865 29459 0 16900 0 2250 0

12 6 0 0 0 0 0 0 0 0

13 56 0 0 0 0 0 0 0 0

14 34 0 0 0 0 0 0 0 0

15 37 0 0 0 0 0 0 0 0

16 29 0 0 0 0 0 0 0 0

17 14 0 0 0 0 0 0 0 0

18 8 0 13805 0 1600 0 0 11520 6264

19 18 0 0 0 0 0 0 0 0

20 25 0 0 0 0 0 0 0 0

21 25 0 247 0 0 1331 0 0 0

22 10 2556 51129 38278 0 7931 0 4240 4800

23 20 0 0 0 0 0 0 0 0

24 68 0 0 0 0 0 0 0 0

25 26 0 0 0 0 0 11399 0 0

26 24 0 3548 0 0 10 33692 0 0

27 101 0 983 434 0 0 199 66 0

28 37 0 69 0 0 0 0 0 0

29 53 0 0 0 0 0 0 0 0

30 14 1600 1984 86 0 21614 38 1536 0

31 8 0 0 0 0 136 0 0 0

32 53 0 0 0 0 0 0 0 0

33 8 0 0 0 0 0 0 0 0

34 12 0 0 0 0 0 0 0 0

35 0 0 0 0 0 0 0 0 0

36 0 0 1266 0 0 72023 0 0 0

37 10 0 12110 0 0 18246 0 2590 4123

38 18 0 6325 0 0 24950 0 6004 4813

39 210 0 0 0 0 0 0 0 0

40 24 0 0 0 0 0 0 0 0

41 31 0 0 0 0 0 0 0 0

42 33 0 0 0 0 0 0 0 0

43 39 0 0 0 0 0 0 0 0

44 21 0 0 0 0 0 0 0 0

45 14 0 0 0 0 0 0 0 0

46 28 0 0 0 0 0 0 0 0

47 10 0 2706 0 0 123 0 0 1591

48 30 0 0 0 0 0 0 0 0

49 18 0 0 0 0 0 0 0 0

50 36 0 0 0 0 0 0 0 0

51 44 0 0 0 0 0 0 0 0

1001 0 0 0 0 0 0 0 0 0

1002 0 0 0 0 0 0 0 0 0

1003 0 0 0 0 0 0 0 0 0

1004 0 0 0 0 0 0 0 0 0

1005 0 0 0 0 0 0 0 0 0

1006 0 0 0 0 0 0 0 0 0

1007 0 0 0 0 0 0 0 0 0

1008 0 0 0 0 0 0 0 0 0

1009 0 0 0 0 0 0 0 0 0

1010 0 0 0 0 0 0 0 0 0

1011 0 0 0 0 0 0 0 0 0

Zone

Square Footage

HH



mgKTQM=`~êäëÄçêÖ=`ä~ää~ã=`çìåíó=jçÇÉä=aÉîÉäçéãÉåí=

= = m~ÖÉ=NQ=çÑ=PP=

=

q~ÄäÉ=RK=jáÇJqÉêã=i~åÇ=rëÉ=fåéìíë=

Govt Office Ind Medical Retail School Storage Warehouse

1 20 0 0 0 0 0 0 0 0

2 75 0 0 0 0 0 0 0 0

3 93 0 0 0 0 0 0 0 0

4 21 0 0 0 0 0 0 0 0

5 13 0 0 0 0 0 0 0 0

6 12 0 0 0 0 0 0 0 0

7 16 0 0 0 0 0 0 0 0

8 39 0 0 0 0 0 0 0 0

9 79 0 0 0 0 0 0 0 0

10 59 0 0 0 0 0 0 0 0

11 9 33543 12865 29459 0 16900 0 2250 0

12 28 0 0 0 0 0 0 0 0

13 67 0 0 0 0 0 0 0 0

14 55 0 0 0 0 0 0 0 0

15 55 0 0 0 0 0 0 0 0

16 45 0 0 0 0 0 0 0 0

17 25 0 0 0 0 0 0 0 0

18 34 0 13805 0 1600 65000 0 11520 6264

19 38 0 0 0 0 0 0 0 0

20 73 0 0 0 0 0 0 0 0

21 73 0 247 0 0 62831 0 0 0

22 10 2556 51129 188278 0 7931 0 4240 4800

23 31 0 0 0 0 0 0 0 0

24 72 0 0 0 0 0 0 0 0

25 41 0 0 0 0 0 11399 0 0

26 47 0 3548 0 0 40005 33692 0 0

27 117 0 983 434 0 0 199 66 0

28 47 0 69 0 0 0 0 0 0

29 76 0 0 0 0 0 0 0 0

30 17 1600 1984 86 0 28114 38 1536 0

31 12 0 0 0 0 16386 0 0 0

32 58 0 0 0 0 13000 0 0 0

33 8 0 0 0 0 0 0 0 0

34 20 0 0 0 0 0 0 0 0

35 9 0 0 0 0 0 0 0 0

36 0 0 1266 0 0 82023 0 0 0

37 10 0 12110 0 0 27996 0 2590 4123

38 18 0 6325 0 0 63950 0 6004 4813

39 210 0 0 0 0 0 0 0 0

40 61 0 0 0 0 0 0 0 0

41 33 0 0 0 0 0 0 0 0

42 47 0 0 0 0 0 0 0 0

43 68 0 0 0 0 0 0 0 0

44 28 0 0 0 0 0 0 0 0

45 18 0 0 0 0 0 0 0 0

46 47 0 0 0 0 0 0 0 0

47 14 0 2706 0 0 123 0 0 1591

48 48 0 0 0 0 0 0 0 0

49 34 0 0 0 0 0 0 0 0

50 56 0 0 0 0 0 0 0 0

51 49 0 0 0 0 0 0 0 0

1001 0 0 0 0 0 0 0 0 0

1002 0 0 0 0 0 0 0 0 0

1003 0 0 0 0 0 0 0 0 0

1004 0 0 0 0 0 0 0 0 0

1005 0 0 0 0 0 0 0 0 0

1006 0 0 0 0 0 0 0 0 0

1007 0 0 0 0 0 0 0 0 0

1008 0 0 0 0 0 0 0 0 0

1009 0 0 0 0 0 0 0 0 0

1010 0 0 0 0 0 0 0 0 0

1011 0 0 0 0 0 0 0 0 0

Zone

Square Footage

HH



mgKTQM=`~êäëÄçêÖ=`ä~ää~ã=`çìåíó=jçÇÉä=aÉîÉäçéãÉåí=

= = m~ÖÉ=NR=çÑ=PP=

=

q~ÄäÉ=SK=içåÖ=qÉêã=Ecìää=_ìáäÇ=lìíF=i~åÇ=rëÉ=fåéìíë=

Govt Office Ind Medical Retail School Storage Warehouse

1 36 0 0 0 0 0 0 0 0

2 110 0 0 0 0 0 0 0 0

3 110 0 0 0 0 0 0 0 0

4 39 0 0 0 0 0 0 0 0

5 21 0 0 0 0 0 0 0 0

6 23 0 0 0 0 0 0 0 0

7 29 0 0 0 0 0 0 0 0

8 59 0 0 0 0 0 0 0 0

9 91 0 0 0 0 0 0 0 0

10 83 0 0 0 0 0 0 0 0

11 9 33543 12865 29459 0 16900 0 2250 0

12 49 0 0 0 0 0 0 0 0

13 78 0 0 0 0 0 0 0 0

14 76 0 0 0 0 0 0 0 0

15 73 0 0 0 0 0 0 0 0

16 60 0 0 0 0 0 0 0 0

17 36 0 0 0 0 0 0 0 0

18 60 0 13805 0 1600 130000 0 11520 6264

19 58 0 0 0 0 0 0 0 0

20 120 0 0 0 0 0 0 0 0

21 120 0 247 0 0 124331 0 0 0

22 10 2556 51129 338278 0 7931 0 4240 4800

23 41 0 0 0 0 0 0 0 0

24 75 0 0 0 0 0 0 0 0

25 56 0 0 0 0 0 11399 0 0

26 70 0 3548 0 0 80000 33692 0 0

27 132 0 983 434 0 0 199 66 0

28 57 0 69 0 0 0 0 0 0

29 98 0 0 0 0 0 0 0 0

30 20 1600 1984 86 0 34614 38 1536 0

31 16 0 0 0 0 32636 0 0 0

32 62 0 0 0 0 26000 0 0 0

33 8 0 0 0 0 0 0 0 0

34 27 0 0 0 0 0 0 0 0

35 18 0 0 0 0 0 0 0 0

36 0 0 1266 0 0 92023 0 0 0

37 10 0 12110 0 0 37746 0 2590 4123

38 18 0 6325 0 0 102950 0 6004 4813

39 210 0 0 0 0 0 0 0 0

40 98 0 0 0 0 0 0 0 0

41 34 0 0 0 0 0 0 0 0

42 61 0 0 0 0 0 0 0 0

43 97 0 0 0 0 0 0 0 0

44 34 0 0 0 0 0 0 0 0

45 22 0 0 0 0 0 0 0 0

46 65 0 0 0 0 0 0 0 0

47 18 0 2706 0 0 123 0 0 1591

48 66 0 0 0 0 0 0 0 0

49 49 0 0 0 0 0 0 0 0

50 76 0 0 0 0 0 0 0 0

51 53 0 0 0 0 0 0 0 0

1001 0 0 0 0 0 0 0 0 0

1002 0 0 0 0 0 0 0 0 0

1003 0 0 0 0 0 0 0 0 0

1004 0 0 0 0 0 0 0 0 0

1005 0 0 0 0 0 0 0 0 0

1006 0 0 0 0 0 0 0 0 0

1007 0 0 0 0 0 0 0 0 0

1008 0 0 0 0 0 0 0 0 0

1009 0 0 0 0 0 0 0 0 0

1010 0 0 0 0 0 0 0 0 0

1011 0 0 0 0 0 0 0 0 0

Zone

Square Footage

HH



mgKTQM=`~êäëÄçêÖ=`ä~ää~ã=`çìåíó=jçÇÉä=aÉîÉäçéãÉåí=

= = m~ÖÉ=NS=çÑ=PP=

^=ã~àçêáíó=çÑ=íÜÉ=ÑçêÉÅ~ëíÉÇ=ä~åÇ=ìëÉ=ÅÜ~åÖÉë=Ñçê=`~êäëÄçêÖ=áåîçäîÉ=íÜÉ=ÄìáäÇ=çìí=çÑ=íÜÉ=ÜçìëáåÖ=áå=
íÜÉ=~êÉ~K==jçëí=ÉãéäçóãÉåí=äÉîÉä=ëí~íáëíáÅëI=ïáíÜ=íÜÉ=ÉñÅÉéíáçå=çÑ=êÉí~áä=ÉãéäçóãÉåíI=êÉã~áåë=
Åçåëí~åí=íÜêçìÖÜçìí=íÜÉ=ÑçêÉÅ~ëíëK==^=ëìãã~êó=çÑ=íÜÉ=íçí~ä=ÅÜ~åÖÉë=áå=íÜÉ=ÑçêÉÅ~ëíÉÇ=ÜçìëÉÜçäÇë=
~åÇ=ä~åÇ=ìëÉ=áë=ëÜçïå=áå=íÜÉ=í~ÄäÉë=ÄÉäçïW=
=

=

=
=

bñíÉêå~ä=qêáé=bëíáã~íáçå=

=
^=ã~àçê=ÅçåíêáÄìíçê=íç=íÜÉ=íê~ÑÑáÅ=çå=íÜÉ=êç~Çï~óë=áå=~åÇ=~êçìåÇ=íÜÉ=`áíó=çÑ=`~êäëÄçêÖ=áë=~ëëçÅá~íÉÇ=
ïáíÜ=íêáéë=íÜ~í=ÄÉÖáå=çê=ÉåÇ=çìíëáÇÉ=çÑ=íÜÉ=Åáíó=äáãáíë=~ë=ïÉää=~ë=~åó=íê~ÑÑáÅ=íÜ~í=é~ëëÉë=íÜêçìÖÜ=íÜÉ=
ÅáíóK==qÜáë=íê~ÑÑáÅ=ï~ë=Éëíáã~íÉÇ=~åÇ=Å~äáÄê~íÉÇ=ìëáåÖ=ÉñáëíáåÖ=Åçìåí=Ç~í~=~í=íÜÉ=ÉñíÉêå~ä=äçÅ~íáçåë=çå=
íÜÉ=ãçÇÉäK==få=íÜÉ=~ÄëÉåÅÉ=çÑ=~åó=ëìêîÉó=Ç~í~I=äçÅ~ä=âåçïäÉÇÖÉ=ï~ë=ìëÉÇ=~ë=~=Ñáêëí=áåéìí=áåíç=íÜÉ=
Éëíáã~íáçå=çÑ=íÜÉ=ÉñíÉêå~ä=íç=ÉñíÉêå~ä=~ë=ïÉää=~ë=ÉñíÉêå~ä=íç=áåíÉêå~ä=ãçîÉãÉåíëK==qÜÉ=êÉã~áåáåÖ=ä~åÇ=
ìëÉ=~åÇ=íê~ÑÑáÅ=Åçìåíë=ïÉêÉ=íÜÉå=ìëÉÇ=íç=~Çàìëí=íÜÉëÉ=~ëëìãéíáçåë=ìåíáä=íÜÉ=ÉñíÉêå~ä=~åÇ=áåíÉêå~ä=
íê~ÑÑáÅ=îçäìãÉë=ã~íÅÜÉÇ=íÜÉ=Ä~ëÉ=óÉ~ê=Åçìåíë=ïáíÜáå=~ÅÅÉéíÉÇ=íçäÉê~åÅÉëK=
=
cçê=éìêéçëÉë=çÑ=íÜÉ=ÑçêÉÅ~ëíëI=íÜÉ=ÉñíÉêå~ä=ëí~íáçåë=ïÉêÉ=~ëëìãÉÇ=íç=Öêçï=~í=~=ê~íÉ=çÑ=OB=éÉê=óÉ~êK==
qÜáë=~ëëìãéíáçå=áë=ÅçåëáëíÉåí=ïáíÜ=íÜÉ=çîÉê~ää=íê~îÉä=ÖêçïíÜ=çå=rp=NMN=çîÉê=íÜÉ=é~ëí=ëÉîÉê~ä=óÉ~êëK==
páåÅÉ=íÜÉ=ÉñíÉêå~ä=íç=ÉñíÉêå~ä=ãçîÉãÉåíë=~êÉ=~å=Éëíáã~íÉI=íÜáë=ÑçêÉÅ~ëíÉÇ=ÖêçïíÜ=Å~å=èìáÅâäó=~åÇ=
É~ëáäó=ÄÉ=ãçÇáÑáÉÇ=Ñçê=ÑìíìêÉ=ëÅÉå~êáçëK=

q~ÄäÉ=TK=pìãã~êó=çÑ=eçìëÉÜçäÇë=~åÇ=bñíÉêå~ä=qêáéë=

q~ÄäÉ=UK=pìãã~êó=çÑ=bãéäçóãÉåí=`~íÉÖçêáÉë=

_~ëÉ jáÇ=qÉêã içåÖ=o~åÖÉ _~ëÉ jáÇ=qÉêã içåÖ=o~åÖÉ
dçîÉêåãÉåí PTISVV PTISVV PTISVV NQP NQP NQP
lÑÑáÅÉ NMTIMPT NMTIMPT NMTIMPT QMR QMR QMR
fåÇìëíêá~ä SUIORT ONUIORT PSUIORT NMR PPV RTN
jÉÇáÅ~ä NISMM NISMM NISMM Q Q Q
oÉí~áä NSPIOSQ QOQIORV SURIORQ PMT TTO NIOQT
pÅÜççä QRIPOU QRIPOU QRIPOU PM PM PM
píçê~ÖÉ OUIOMS OUIOMS OUIOMS V V V
t~êÉÜçìëÉ ONIRVN ONIRVN ONIRVN PN PN PN
qçí~ä QTOIVUO UUPIVTT NIOVQIVTO NIMPQ NITPP OIQQM

pèì~êÉ=cççí~ÖÉ
i~åÇ=rëÉ=qóéÉ

bãéäçóãÉåí

i~åÇ=rëÉ _~ëÉ jáÇ=qÉêã içåÖ=o~åÖÉ
eçìëÉÜçäÇë NIRNM OIOOR OIVQN
bñíÉêå~ä=íç=fåíÉêå~ä UQR NIMNQ NINUP
fåíÉêå~ä=íç=bñíÉêå~ä SNR TPU USN



mgKTQM=`~êäëÄçêÖ=`ä~ää~ã=`çìåíó=jçÇÉä=aÉîÉäçéãÉåí=

= = m~ÖÉ=NT=çÑ=PP=

=

`çååÉÅíçêë=

=
^ää=íê~ÑÑáÅ=áå=íÜÉ=ãçÇÉä=ÄÉÖáåë=çê=ÉåÇë=~í=~=íê~ÑÑáÅ=~å~äóëáë=òçåÉK==qê~ÑÑáÅ=áë=äç~ÇÉÇ=çåíç=íÜÉ=ÜáÖÜï~ó=
åÉíïçêâ=îá~=ÅçååÉÅíçêëK==qÜÉëÉ=ÅçååÉÅíçêë=Å~å=ÄÉ=íÜçìÖÜ=çÑ=~ë=íÜÉ=ÇêáîÉï~óë=çê=äçÅ~ä=ÅáêÅìä~íáçå=
ëíêÉÉíë=íÜ~í=~êÉ=ìëÉÇ=íç=ÖÉí=íê~ÑÑáÅ=Ñêçã=çìê=ÇêáîÉï~ó=çåíç=~=äçÅ~ä=ëíêÉÉí=áå=íÜÉ=åÉíïçêâK=
=
få=çêÇÉê=íç=ÅçååÉÅí=íÜÉ=òçåÉë=éêçéÉêäó=íç=íÜÉ=åÉíïçêâI=~=Ä~ÅâÖêçìåÇ=áã~ÖÉ=ï~ë=ÄêçìÖÜí=áåíç=
sfprjK==^=îÉêó=ÇÉí~áäÉÇ=GKqfcc=~Éêá~ä=éÜçíçÖê~éÜ=çÑ=íÜÉ=~êÉ~=áå=~åÇ=~êçìåÇ=íÜÉ=Åáíó=çÑ=`~êäëÄçêÖ=
ï~ë=áãéçêíÉÇ=ÇáêÉÅíäó=áåíç=íÜÉ=îÉêëáçå=ÑáäÉK==táíÜ=íÜáë=~ë=~=Ä~ÅâÖêçìåÇI=íÜÉ=ÅçååÉÅíçêë=Ñçê=É~ÅÜ=òçåÉ=
ïÉêÉ=íÜÉå=~ÇÇÉÇ=íç=íÜÉ=åÉíïçêâK=
=
=

=
sfprj=~ääçïë=íÜÉ=ìëÉê=íç=ëéÉÅáÑó=ïÜ~í=éÉêÅÉåí~ÖÉ=çÑ=íÜÉ=íêáéë=ëÜçìäÇ=ÉåíÉê=~åÇ=Éñáí=íÜÉ=åÉíïçêâ=îá~=
É~ÅÜ=ÅçååÉÅíçêK==qÜáë=~ÄáäáíóI=êÉÑÉêêÉÇ=íç=~ë=íÜÉ=GjìäíáJmçáåí=^ëëáÖåãÉåí=Ejm^FÒ=íÉÅÜåáèìÉëI=ï~ë=
ÄêçìÖÜí=çîÉê=áåíç=sfprj=Ñêçã=qjçÇÉäK==qÜÉ=~Éêá~ä=éÜçíç=~ë=ÜÉäéÉÇ=áå=íÜÉ=ÅêÉ~íáçå=çÑ=íÜÉëÉ=
ÅçååÉÅíçê=ëÜ~êÉëK=
=

cáÖìêÉ=VK=wçåÉ=`çååÉÅíçêë=



mgKTQM=`~êäëÄçêÖ=`ä~ää~ã=`çìåíó=jçÇÉä=aÉîÉäçéãÉåí=

= = m~ÖÉ=NU=çÑ=PP=

=

qê~îÉä=aÉã~åÇ=jçÇÉä=

=
låÅÉ=~ää=çÑ=íÜÉ=åÉíïçêâ=ÇÉí~áä=ï~ë=ÅêÉ~íÉÇI=íÜÉ=åÉñí=ëí~ÖÉ=çÑ=íÜÉ=ãçÇÉä=ÇÉîÉäçéãÉåí=ï~ë=ÅêÉ~íáçå=
çÑ=íÜÉ=ãçÇÉä=ëíêÉ~ãK==qÜáë=áåÅäìÇÉÇ=qêáé=dÉåÉê~íáçåI=qêáé=aáëíêáÄìíáçå=~åÇ=eáÖÜï~ó=^ëëáÖåãÉåíK==cçê=
íÜÉ=éìêéçëÉë=çÑ=íÜáë=ãçÇÉäI=çåäó=íÜÉ=~ìíç=ãçÇÉ=ï~ë=ÅçåëáÇÉêÉÇ=~åÇ=ÑçêÉÅ~ëíÉÇK=
=

qêáé=dÉåÉê~íáçå=

=
qÜÉ=`~êäëÄçêÖ=ãçÇÉä=ï~ë=ÅêÉ~íÉÇ=Ñçê=íÜÉ=mj=mÉ~â=eçìêK==qÜÉêÉ=~êÉ=ÑáîÉ=íêáé=éìêéçëÉë=áå=íÜÉ=ãçÇÉä=
~ë=ëÜçïå=áå=cáÖìêÉ=NMK==b~ÅÜ=çÑ=íÜÉëÉ=ÑáîÉ=íêáé=éìêéçëÉë=áë=ìëÉÇ=áå=qêáé=dÉåÉê~íáçå=~åÇ=ÇáëíêáÄìíáçåK=

=
qÜÉ=ä~åÇ=ìëÉ=áåéìíë=íÜ~í=~êÉ=ÅçåëáÇÉêÉÇ=áå=íÜÉ=íêáé=ÖÉåÉê~íáçå=ëíÉé=áåÅäìÇÉ=íÜÉ=ÉãéäçóãÉåí=íóéÉ=~ë=
ïÉää=~ë=íÜÉ=åìãÄÉê=çÑ=ÜçìëÉÜçäÇë=áå=~=òçåÉK==qÜÉ=íêáé=ÖÉåÉê~íáçå=ê~íÉë=ìëÉÇ=áå=íÜÉ=`~êäëÄçêÖ=ãçÇÉä=
ïÉêÉ=ÄçêêçïÉÇ=Ñêçã=~=ãçÇÉä=çÑ=íÜÉ=qêáJ`áíáÉë=êÉÖáçå=áå=b~ëíÉêå=t~ëÜáåÖíçåK==^å=Éñ~ãéäÉ=çÑ=íÜÉ=
Çá~äçÖ=Ñçê=áåéìí=áåíç=íÜÉ=sfprj=ãçÇÉä=áë=ëÜçïå=áå=cáÖìêÉ=NNK=
=

cáÖìêÉ=NMK=qêáé=mìêéçëÉë=



mgKTQM=`~êäëÄçêÖ=`ä~ää~ã=`çìåíó=jçÇÉä=aÉîÉäçéãÉåí=

= = m~ÖÉ=NV=çÑ=PP=

^ë=ëÜçïå=áå=íÜÉ=Çá~äçÖ=Äçñ=íç=íÜÉ=êáÖÜíI=
íÜÉ=íêáé=ÖÉåÉê~íáçå=áåîçäîÉë=éêçÇìÅíáçå=
~åÇ=~ííê~Åíáçå=ê~íÉë=Ñçê=î~êáçìë=
ÉãéäçóãÉåí=Å~íÉÖçêáÉë=~ë=ïÉää=~ë=íÜÉ=
ÜçìëÉÜçäÇë=~åÇ=áåíÉêå~ä=íç=ÉñíÉêå~ä=
ÅÜ~ê~ÅíÉêáëíáÅë=çÑ=~=òçåÉK==qÜÉ=Å~íÉÖçêáÉë=
ìëÉÇ=áå=íêáé=ÖÉåÉê~íáçå=áåÅäìÇÉW=
=

• dçîÉêåãÉåí=bãéäçóãÉåí=
• lÑÑáÅÉ=bãéäçóãÉåí=

• fåÇìëíêá~ä=bãéäçóãÉåí=

• jÉÇáÅ~ä=bãéäçóãÉåí=

• oÉí~áä=bãéäçóãÉåí=

• t~êÉÜçìëÉ=bãéäçóãÉåí=
• pÅÜççä=bãéäçóãÉåí=

• píçê~ÖÉ=bãéäçóãÉåí=

• eçìëÉÜçäÇë=

• bñíÉêå~ä=íç=fåíÉêå~ä=qêáéë=
• fåíÉêå~ä=íç=bñíÉêå~ä=qêáéë=

=
qÜÉ=ê~íÉë=î~êó=Äó=íÜÉ=íêáé=éìêéçëÉëK==b~ÅÜ=
íêáé=éìêéçëÉ=Ä~ä~åÅÉë=íÜÉ=íçí~ä=
éêçÇìÅíáçåë=~åÇ=~ííê~Åíáçåë=íç=~=ãÉ~å=çÑ=
ÄçíÜ=íçí~äëK==qÜáë=ãÉ~åë=íÜ~í=~í=íÜÉ=Éå=Ç=
çÑ=íÜÉ=íêáé=ÖÉåÉê~íáçå=ëíÉéI=íÜÉ=íçí~ä=
éêçÇìÅíáçåë=~åÇ=~ííê~Åíáçåë=~êÉ=Ä~ä~åÅÉÇ=
íç=É~ÅÜ=çíÜÉê=~åÇ=íÜáë=íçí~ä=áë=Ä~ëÉÇ=çå=
íÜÉ=ãÉ~å=çÑ=íÜÉ=éêçÇìÅíáçåë=~åÇ=
~ííê~ÅíáçåëK==qÜáë=Ä~ä~åÅáåÖ=áë=êÉèìáêÉÇ=
ÇìÉ=íç=íÜÉ=Ñ~Åí=íÜ~í=ÉîÉêó=íêáé=éêçÇìÅíáçå=
áå=íÜÉ=ãçÇÉä=ãìëí=Ü~îÉ=~å=~ííê~ÅíáçåK=
=
qÜÉ=íêáé=ÖÉåÉê~íáçå=ê~íÉë=Äó=éìêéçëÉ=~êÉ=ëÜçïå=áå=íÜÉ=í~ÄäÉë=ÄÉäçïK=
=

=
=

cáÖìêÉ=NNK=qêáé=dÉåÉê~íáçå=aá~äçÖ=áå=sfprj=

q~ÄäÉ=VK=tçêâ=_~ëÉÇ=qêáé=dÉåÉê~íáçå=o~íÉë=

Production Rate Attraction Rate Production Rate Attraction Rate

Governement Employment 0.000000 0.018560 0.197200 0.000000

Office Employment 0.000000 0.021700 0.241500 0.000000

Industrial Employment 0.000000 0.030932 0.103600 0.000000

Medical Employment 0.000000 0.020000 0.090000 0.000000

Retail Employment 0.000000 0.109980 0.220480 0.000000

Warehouse Employment 0.000000 0.030932 0.103600 0.000000

School Employment 0.000000 0.015040 0.033920 0.000000

Storage Employment 0.000000 0.000000 0.000000 0.000000

Households 0.054500 0.000000 0.000000 0.225280

External to Internal 0.040000 0.000000 0.080000 0.000000

Internal to External 0.000000 0.080000 0.000000 0.120000

Home to Work Work to Home

Attribute



mgKTQM=`~êäëÄçêÖ=`ä~ää~ã=`çìåíó=jçÇÉä=aÉîÉäçéãÉåí=

= = m~ÖÉ=OM=çÑ=PP=

=
=

=

qêáé=aáëíêáÄìíáçå=

=
qÜÉ=íêáé=ÇáëíêáÄìíáçå=áå=íÜÉ=`~êäëÄçêÖ=ãçÇÉä=áë=Ä~ëÉÇ=çå=~=dê~îáíó=jçÇÉäK==qÜÉ=ÅçJÉÑÑáÅáÉåí=~åÇ=
ÉñéçåÉåíë=áå=íÜÉ=Éèì~íáçåë=~äëç=çêáÖáå~íÉÇ=Ñêçã=~=ãçÇÉä=áå=íÜÉ=qêáJ`áíáÉë=~êÉ~=çÑ=t~ëÜáåÖíçåK==få=íÜÉ=
~ÄëÉåÅÉ=çÑ=~åó=ëìêîÉó=Ç~í~I=íÜÉ=ãçÇÉä=Å~äáÄê~íáçå=ÑçÅìëÉÇ=ãçêÉ=çå=íÜÉ=íê~ÑÑáÅ=Åçìåíë=íÜ~å=íêáé=
äÉåÖíÜ=ÑêÉèìÉåÅó=ÇáëíêáÄìíáçåëK==`çåëáÇÉêáåÖ=íÜÉ=ä~êÖÉ=~ãçìåí=çÑ=ÉñíÉêå~ä=íê~ÑÑáÅ=áå=íÜáë=êÉÖáçåI=íÜáë=
~ééêç~ÅÜ=äÉ~Çë=íç=Ñ~áêäó=ëíêçåÖ=ÅçêêÉä~íáçåë=ÄÉíïÉÉå=íÜÉ=ãçÇÉä=~åÇ=çÄëÉêîÉÇ=Ç~í~K==^ää=ÑáîÉ=íêáé=
éìêéçëÉë=~êÉ=ÇáëíêáÄìíÉÇ=Ä~ëÉÇ=çå=~ìíç=íê~îÉä=íáãÉ=ëâáãë=~åÇ=~å=~ÇàìëíãÉåí=ã~íêáñ=íç=éêÉîÉåí=íÜÉ=
ÇáëíêáÄìíáçå=çÑ=íêáéë=ÄÉíïÉÉå=íÜÉ=ÉñíÉêå~ä=òçåÉëK=
=
^å=Éñ~ãéäÉ=çÑ=íÜÉ=Çá~äçÖ=Ñçê=áåéìííáåÖ=íÜÉ=qêáé=aáëíêáÄìíáçå=ÇÉí~áäë=áë=ëÜçïå=áå=cáÖìêÉ=NO=çå=íÜÉ=åÉñí=
é~ÖÉK=

q~ÄäÉ=NNK=líÜÉê=_~ëÉÇ=qêáé=dÉåÉê~íáçå=o~íÉë=

Production Rate Attraction Rate Production Rate Attraction Rate

Governement Employment 0.000000 0.074240 0.118320 0.000000

Office Employment 0.000000 0.086800 0.144900 0.000000

Industrial Employment 0.000000 0.024420 0.041440 0.000000

Medical Employment 0.000000 0.000000 0.000000 0.000000

Retail Employment 0.000000 0.659880 0.551200 0.000000

Warehouse Employment 0.000000 0.024420 0.041440 0.000000

School Employment 0.000000 0.052640 0.084800 0.000000

Storage Employment 0.000000 0.000000 0.000000 0.000000

Households 0.232704 0.000000 0.000000 0.290880

External to Internal 0.200000 0.000000 0.240000 0.000000

Internal to External 0.000000 0.160000 0.000000 0.280000

Attribute

Home to Other Other to Home

Production Rate Attraction Rate

Governement Employment 0.067048 0.083520

Office Employment 0.082110 0.088970

Industrial Employment 0.010360 0.034188

Medical Employment 0.270000 0.100000

Retail Employment 0.564980 0.415480

Warehouse Employment 0.010360 0.034188

School Employment 0.045792 0.076704

Storage Employment 0.000000 0.000000

Households 0.069084 0.054944

External to Internal 0.440000 0.000000

Internal to External 0.000000 0.360000

Attribute

Non Home Based

q~ÄäÉ=NMK=kçåeçãÉ=_~ëÉÇ=qêáé=dÉåÉê~íáçå=o~íÉë=



mgKTQM=`~êäëÄçêÖ=`ä~ää~ã=`çìåíó=jçÇÉä=aÉîÉäçéãÉåí=

= = m~ÖÉ=ON=çÑ=PP=

=

=
b~ÅÜ=íêáé=éìêéçëÉ=ìëÉë=íÜÉ=ë~ãÉ=ìíáäáíó=ÑìåÅíáçå=Äìí=É~ÅÜ=Å~å=Ü~îÉ=áíë=çïå=é~ê~ãÉíÉêëK==cçê=
ëáãéäáÅáíó=~ë=ïÉää=~ë=ÅçåëáëíÉåÅóI=íÜÉ=eçãÉ=íç=tçêâ=~åÇ=tçêâ=íç=ÜçãÉ=ÇáêÉÅíáçåë=ìëÉ=íÜÉ=ë~ãÉ=
é~ê~ãÉíÉêëK==qÜáë=áë=~äëç=íêìÉ=Ñçê=íÜÉ=eçãÉ=íç=líÜÉê=~åÇ=líÜÉê=íç=eçãÉ=éìêéçëÉëK==^ää=íÜÉ=
é~ê~ãÉíÉêë=ìëÉÇ=áå=íÜÉ=íêáé=ÇáëíêáÄìíáçå=~êÉ=ëÜçïå=áå==

=
=
=
=
=
=

cáÖìêÉ=NOK=qêáé=aáëíêáÄìíáçå=bèì~íáçå=~åÇ=fåéìí=aá~äçÖ=

q~ÄäÉ=NOK=qêáé=aáëíêáÄìíáçå=m~ê~ãÉíÉêë=

Parameter

Home to 

Work

Work to 

Home

Home to 

Other

Other to 

Home

Non Home 

Based

a -0.5 -0.5 -0.5 -0.5 -0.5

b 1.9 1.9 2.6 2.6 2.8

c 100 100 100 100 100



mgKTQM=`~êäëÄçêÖ=`ä~ää~ã=`çìåíó=jçÇÉä=aÉîÉäçéãÉåí=

= = m~ÖÉ=OO=çÑ=PP=

=

eáÖÜï~ó=^ëëáÖåãÉåí=

=
qÜÉ=`~êäëÄçêÖ=ãçÇÉä=ìëÉë=ÄçíÜ=äáåâ=~åÇ=
åçÇÉ=îçäìãÉ=ÇÉä~ó=ÑìåÅíáçåë=áå=
ÅçãÄáå~íáçå=ïáíÜ=~=jìäíáJmçáåí=jìíäáJ
bèìáäáÄáêìã=~ëëáÖåãÉåí=íÉÅÜåáèìÉK=
=
b~ÅÜ=áåÇáîáÇì~ä=íêáé=éìêéçëÉ=áë=~ëëáÖåÉÇ=íç=
íÜÉ=åÉíïçêâ=ëç=íÜ~í=~å~äóëáë=çå=íÜÉ=íóéÉë=
çÑ=íêáéë=ìëáåÖ=ÅÉêí~áå=Ñ~ÅáäáíáÉë=Å~å=ÄÉ=
éÉêÑçêãÉÇK==qç=ã~âÉ=íÜÉ=~ëëáÖåãÉåíë=
êìå=èìáÅâÉê=~åÇ=íç=ë~îÉ=Çáëéä~ó=ëé~ÅÉI=íÜÉ=
eçãÉ=íç=tçêâ=~åÇ=tçêâ=íç=eçãÉ=
éìêéçëÉë=ïÉêÉ=ÅçãÄáåÉÇ=áåíç=eçãÉ=
_~ëÉÇ=tçêâ=ÄÉÑçêÉ=íÜÉ=~ëëáÖåãÉåí=
éêçÅÉëëK==qÜÉ=ë~ãÉ=áë=íêìÉ=Ñçê=íÜÉ=eçãÉ=
_~ëÉÇ=líÜÉê=íêáé=éìêéçëÉK=
=
qÜÉ=ëÉííáåÖë=Ñçê=íÜÉ=ÉèìáäáÄêáìã=
~ëëáÖåãÉåí=~êÉ=ëÜçïå=áå=cáÖìêÉ=NPK==
qÜÉëÉ=ëÉííáåÖë=~êÉ=ÇÉëáÖåÉÇ=ëç=íÜ~í=íÜÉ=
~ëëáÖåãÉåí=ïáää=ÅçåîÉêÖÉ=íç=íÜÉ=êÉä~íáîÉ=
Ö~éK==_ÉÅ~ìëÉ=çÑ=íÜÉ=êÉä~íáîÉäó=ëã~ää=
åÉíïçêâI=íÜÉ=ãçÇÉä=ÅçåîÉêÖÉë=ÉîÉå=áå=
íÜÉ=içåÖ=o~åÖÉ=eçêáòçå=áå=çåäó=~=ÑÉï=
áíÉê~íáçåëK=
=
=

cáÖìêÉ=NPK=bèìáäáÄêáìã=^ëëáÖåãÉåí=pÉííáåÖë=



mgKTQM=`~êäëÄçêÖ=`ä~ää~ã=`çìåíó=jçÇÉä=aÉîÉäçéãÉåí=

= = m~ÖÉ=OP=çÑ=PP=

=

iáåâ=sçäìãÉ=aÉä~ó=cìåÅíáçåë=

=
qÜÉêÉ=~êÉ=íÜêÉÉ=ÇáÑÑÉêÉåí=äáåâ=îçäìãÉ=ÇÉä~ó=ÑìåÅíáçåë=ìëÉÇ=áå=íÜÉ=`~êäëÄçêÖ=jçÇÉäK==qÜÉ=ÑìåÅíáçå~ä=
ÑçêãI=ïÜáÅÜ=áë=~=ãçÇáÑáÉÇ=îÉêëáçå=çÑ=íÜÉ=_mo=Éèì~íáçåI=áë=íÜÉ=ë~ãÉ=Ñçê=~ää=äáåâ=Åä~ëëáÑáÅ~íáçåë=ÜçïÉîÉê=
íÜÉ=ÅêáíáÅ~ä=ë~íìê~íáçå=Ñäçï=ê~íÉ=~åÇ=é~ê~ãÉíÉêë=î~êó=ëäáÖÜíäó=Äó=ÑìåÅíáçå~ä=Åä~ëëK==qÜÉ=Ä~ëáÅ=ÑìåÅíáçå~ä=
Ñçêã=áë=ëÜçïå=áå=cáÖìêÉ=NQK=

=
cáÖìêÉ=NQK=sçäìãÉ=aÉä~ó=cìåÅíáçå=



mgKTQM=`~êäëÄçêÖ=`ä~ää~ã=`çìåíó=jçÇÉä=aÉîÉäçéãÉåí=

= = m~ÖÉ=OQ=çÑ=PP=

qÜÉ=ÇÉí~áäÉÇ=é~ê~ãÉíÉêë=Ñçê=É~ÅÜ=äáåâ=Åä~ëëáÑáÅ~íáçå=~êÉ=ëÜçïå=ÄÉäçïK=
=

=

=

kçÇÉ=sçäìãÉ=aÉä~ó=cìåÅíáçåë=

=
qÜÉêÉ=~êÉ=íÜêÉÉ=ÇáÑÑÉêÉåí=
åçÇÉ=îçäìãÉ=ÇÉä~ó=ÑìåÅíáçåë=
ìëÉÇ=áå=íÜÉ=`~êäëÄçêÖ=jçÇÉä=
~ë=ïÉääK==páãáä~ê=íç=íÜÉ=äáåâëI=
íÜÉ=çåäó=ÇáÑÑÉêÉåÅÉ=ÄÉíïÉÉå=
íÜÉ=îçäìãÉ=ÇÉä~ó=ÑìåÅíáçåë=
~êÉ=íÜÉ=é~ê~ãÉíÉêëK=
=
qÜÉ=îçäìãÉ=ÇÉä~ó=ÑìåÅíáçåë=
î~êó=Ñçê=É~ÅÜ=åçÇÉ=íóéÉ=
ïÜáÅÜ=áë=ÇÉÑáåÉÇ=Äó=íÜÉ=
Åçåíêçä=íóéÉ=Ñçê=íÜÉ=
áåíÉêëÉÅíáçåK==fÑ=~åó=åÉï=
åçÇÉë=~êÉ=~ÇÇÉÇ=íç=íÜÉ=
åÉíïçêâI=áí=áë=áãéçêí~åí=íÜ~í=
íÜÉó=~êÉ=~ëëáÖåÉÇ=íÜÉ=éêçéÉê=
åçÇÉ=íóéÉ=Ä~ëÉÇ=çå=íÜÉáê=
áåíÉêëÉÅíáçå=ÅçåíêçäK=
=
qÜÉ=ÇÉí~áäÉÇ=é~ê~ãÉíÉê=
ëÉííáåÖë=Ñçê=íÜÉ=åçÇÉ=îçäìãÉ=
ÇÉä~ó=ÑìåÅíáçåë=~êÉ=ëÜçïå=áå=
íÜÉ=í~ÄäÉë=çå=íÜÉ=åÉñí=é~ÖÉK=
=

q~ÄäÉ=NPK=iáåâ=sçäìãÉ=aÉä~ó=cìåÅíáçå=m~ê~ãÉíÉêë=J=_Éäçï=p~í`êáí=

q~ÄäÉ=NQK=iáåâ=sçäìãÉ=aÉä~ó=cìåÅíáçå=m~ê~ãÉíÉêë=J=^ÄçîÉ=p~í`êáí=

cáÖìêÉ=NRK=kçÇÉ=sçäìãÉ=aÉä~ó=cìåÅíáçå=aÉÑáåáíáçå=

qóéÉ=@ k~ãÉ a b c d f SatCrit

O oìê~ä=mêáåÅáéäÉ=^êíÉêá~ä 0.00 4.00 1.00 0.30 0.05 0.95

T oìê~ä=j~àçê=`çääÉÅíçê 0.00 4.00 1.00 0.30 0.15 0.85

U oìê~ä=jáåçê=`çääÉÅíçê 0.00 4.00 1.00 0.30 0.25 0.75
V içÅ~ä=^ÅÅÉëë 0.00 4.00 1.00 0.30 0.25 0.75

qóéÉ=@ k~ãÉ a' b' d' f'

O oìê~ä=mêáåÅáéäÉ=^êíÉêá~ä 0.00 10.00 0.30 0.05

T oìê~ä=j~àçê=`çääÉÅíçê 0.00 10.00 0.30 0.15

U oìê~ä=jáåçê=`çääÉÅíçê 0.00 10.00 0.30 0.25

V içÅ~ä=^ÅÅÉëë 0.00 10.00 0.30 0.25



mgKTQM=`~êäëÄçêÖ=`ä~ää~ã=`çìåíó=jçÇÉä=aÉîÉäçéãÉåí=

= = m~ÖÉ=OR=çÑ=PP=

=

=
=

jp^=^îÉê~ÖáåÖ=~åÇ=jçÇÉä=`çåîÉêÖÉåÅÉ=

=
qç=ÉåëìêÉ=íÜ~í=~åó=çëÅáää~íáçåë=ÄÉíïÉÉå=ãçÇÉä=áíÉê~íáçåë=áë=~í=~=ãáåáãìãI=íÜÉ=`~êäëÄçêÖ=ãçÇÉä=
ìíáäáòÉë=íÜÉ=jÉíÜçÇ=çÑ=pìÅÅÉëëáîÉ=^îÉê~ÖÉë=íç=~îÉê~ÖÉ=íÜÉ=çÇ=ÇÉã~åÇ=ÄÉíïÉÉå=É~ÅÜ=ãçÇÉä=áíÉê~íáçå=
çÑ=íêáé=ÇáëíêáÄìíáçå=~åÇ=ÜáÖÜï~ó=~ëëáÖåãÉåíK==^í=íÜÉ=ÉåÇ=çÑ=É~ÅÜ=áíÉê~íáçå=áå=íÜÉ=ÑÉÉÇÄ~Åâ=äççéI=íÜÉ=
íêáé=í~ÄäÉ=êÉëìäíë=Ñçê=~ää=íÜÉ=íêáé=éìêéçëÉë=~êÉ=ëíçêÉÇK==^ÑíÉê=íÜÉ=ëâáã=ã~íêáÅÉë=~êÉ=ìëÉÇ=íç=ÅêÉ~íÉ=íÜÉ=
åÉï=íêáé=í~ÄäÉëI=íÜáë=íêáé=í~ÄäÉ=áë=~îÉê~ÖÉÇ=ïáíÜ=íÜÉ=éêÉîáçìë=áíÉê~íáçå=íêáé=í~ÄäÉ=íç=ÉåëìêÉ=ãáåáã~ä=
çëÅáää~íáçå=~åÇ=ãçÇÉä=ÅçåîÉêÖÉåÅÉ=áå=~ë=ÑÉï=ãçÇÉä=áíÉê~íáçåë=~ë=åÉÅÉëë~êóK==qÜÉ=ÅìêêÉåí=ãçÇÉä=áë=ëÉí=
íç=êìå=ìåíáä=íÜÉ=ÅÜ~åÖÉ=áå=É~ÅÜ=la=é~áê=áë=äÉëë=íÜ~å=MKMR=íêáéë=ïáíÜçìí=êìååáåÖ=ãçêÉ=íÜ~å=NM=
áíÉê~íáçåëK==qÜÉ=ÑìíìêÉ=ÄìáäÇ=çìí=ãçÇÉä=ÅçåîÉêÖÉë=áå=S=ÑÉÉÇÄ~Åâ=äççéë=ïáíÜ=åç=åÉíïçêâ=
áãéêçîÉãÉåíë=áå=íÜÉ=ãçÇÉäK==qÜÉ=ÑÉÉÇÄ~Åâ=ëÉííáåÖë=~êÉ=ëÜçïå=áå=cáÖìêÉ=NSK=
=

=

q~ÄäÉ=NRK=kçÇÉ=sçäìãÉ=aÉä~ó=cìåÅíáçå=m~ê~ãÉíÉêë=J=_Éäçï=p~í`êáí=

q~ÄäÉ=NSK=kçÇÉ=sçäìãÉ=aÉä~ó=cìåÅíáçå=m~ê~ãÉíÉêë=J=^ÄçîÉ=p~í`êáí=

cáÖìêÉ=NSK=cÉÉÇÄ~Åâ=iççé=`çåîÉêÖÉåÅÉ=`êáíÉêá~=

qóéÉ=@ k~ãÉ ~ Ä Å Ç Ñ p~í`êáí
N råÅçåíêçääÉÇ MKMR MKMM NKMM MKMM MKMM NKMM
O qïç=t~ó=píçé OKMM OKSM NKMM MKRM MKNR MKUR
P páÖå~äáòÉÇ OKMM PKUM NKMM NKMM MKNM NKMM
Q cçìê=t~ó=píçé OKMM OKSM NKMM MKRM MKNR MKUR

qóéÉ=@ k~ãÉ ~D ÄD ÇD ÑD
N råÅçåíêçääÉÇ MKMR MKMM MKMM MKMM
O qïç=t~ó=píçé QKMM QKSM MKRM MKNR
P páÖå~äáòÉÇ QKMM QKUM NKMM MKNM
Q cçìê=t~ó=píçé QKMM QKSM MKRM MKNR



mgKTQM=`~êäëÄçêÖ=`ä~ää~ã=`çìåíó=jçÇÉä=aÉîÉäçéãÉåí=

= = m~ÖÉ=OS=çÑ=PP=

_~ëÉ=jçÇÉä=s~äáÇ~íáçå=pí~íáëíáÅë=

=

iáåâ=sçäìãÉ=pí~íáëíáÅë=

=
^ÑíÉê=íÜÉ=Ä~ëÉ=óÉ~ê=ãçÇÉä=ï~ë=êìå=íÜêçìÖÜI=íÜÉ=êÉëìäíáåÖ=äáåâ=îçäìãÉë=ïÉêÉ=Åçãé~êÉÇ=~í=íÜÉ=VU=äáåâ=
äçÅ~íáçåë=ïáíÜ=Ä~ëÉ=óÉ~ê=ÅçìåíëK==få=íÜÉ=Å~äáÄê~íáçå=ëí~ÖÉI=íÜÉ=ÉñíÉêå~ä=íêáé=ã~íêáÅÉë=~ë=ïÉää=~ë=íÜÉ=äáåâ=
~åÇ=åçÇÉ=îçäìãÉ=ÇÉä~ó=ÑìåÅíáçåë=ïÉêÉ=~ÇàìëíÉÇ=íç=ÄÉííÉê=êÉéäáÅ~íÉ=íÜÉ=ÉñáëíáåÖ=ÅçåÇáíáçåëK==qÜÉ=
êÉëìäíë=çÑ=~=ëí~íáëíáÅ~ä=~å~äóëáë=çÑ=íÜÉ=ãçÇÉä=íç=Åçìåí=îçäìãÉë=~êÉ=ëÜçïå=áå=cáÖìêÉ=NTK=

=

=
^ë=Å~å=ÄÉ=ëÉÉå=áå=cáÖìêÉ=NTI=íÜÉ=ãçÇÉä=êÉéäáÅ~íÉë=íÜÉ=ÉñáëíáåÖ=Åçìåíë=ÉñíêÉãÉäó=ïÉääK==táíÜ=~å=çîÉê~ää=
oççí=jÉ~å=pèì~êÉ=bêêçê=çÑ=NR=~åÇ=~å=oO=çÑ=MKVV=~åÇ=ëäçéÉ=çÑ=NKMMI=íÜÉ=ãçÇÉä=ÉñÅÉÉÇë=íÜÉ=
ëí~åÇ~êÇë=Ñçê=íê~îÉä=ÇÉã~åÇ=ãçÇÉäëK==qÜÉ=ÄäìÉ=äáåÉë=çå=íÜÉ=ÅÜ~êí=ëÜçï=íÜÉ=~ÅÅÉéíÉÇ=íçäÉê~åÅÉ=äÉîÉä=
Ñçê=äáåâ=îçäìãÉë=çÑ=íÜáë=íóéÉK==^ää=íÜÉ=äáåâ=îçäìãÉë=~êÉ=ïáíÜáå=íÜÉ=~ÅÅÉéíÉÇ=íçäÉê~åÅÉë=Ñçê=mj=mÉ~â=
eçìê=ãçÇÉäëK==qÜÉ=íê~Çáíáçå~ä=ëí~åÇ~êÇë=Ñçê=íê~îÉä=ÇÉã~åÇ=ãçÇÉäë=Å~ää=Ñçê=~å=oO=çÑ=~í=äÉ~ëí=MKUU=~åÇ=
~å=ojpb=ìåÇÉê=PRK=
=

cáÖìêÉ=NTK=_~ëÉ=vÉ~ê=jçÇÉä=pÅ~ííÉêÖê~ã=

Tolerances

Regression

Target value

 

N Obs 98

AvgObs 187

%RMSE 15

% In 96

R2 0.99

Slope 1.00

YInt 5.34

Total 11

Assignment analysis, Netw ork: Base Year Carlsborg Model Dec 29th

Observed attribute (PM_Best_Count)
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mgKTQM=`~êäëÄçêÖ=`ä~ää~ã=`çìåíó=jçÇÉä=aÉîÉäçéãÉåí=

= = m~ÖÉ=OT=çÑ=PP=

=

_~ëÉ=~åÇ=cìíìêÉ=jçÇÉä=oÉëìäíë=

iáåâ=iÉîÉä=oÉëìäíë=

=
qÜÉ=Ä~ëÉ=óÉ~ê=ãçÇÉä=ëÜçïë=îÉêó=äáííäÉ=äáåâ=ÅçåÖÉëíáçå=áå=íÜÉ=mj=mÉ~â=eçìêK==qÜÉêÉ=~êÉ=ÅìêêÉåíäó=åç=
äáåâë=ïáíÜ=~=îçäìãÉ=íç=Å~é~Åáíó=ê~íáç=çîÉê=MKTM=~åÇ=ÉîÉå=ïáíÜ=íÜÉ=ÖêçïíÜ=çÑ=íê~îÉä=ÇÉã~åÇ=êÉä~íÉÇ=
íç=~=Ñìää=ÄìáäÇ=çìí=çÑ=íÜÉ=`áíó=çÑ=`~êäëÄçêÖI=íÜÉêÉ=ïçìäÇ=ëíáää=ÄÉ=äáííäÉ=çê=åç=ÅçåÖÉëíáçå=çå=íÜÉ=äáåâë=áå=
~åÇ=~êçìåÇ=íÜÉ=ÅáíóK=
=
qÜáë=ÇçÉë=åçí=ãÉ~å=íÜ~í=íê~îÉä=ïçìäÇ=åçí=ÅÜ~åÖÉ=ÄÉíïÉÉå=íÜÉ=Ä~ëÉäáåÉ=~åÇ=~=Ñìää=ÄìáäÇ=çìíK==^ë=Å~å=
ÄÉ=ëÉÉå=áå=q~ÄäÉ=OMI=íÜÉ=çîÉê~ää=sjq=ïçìäÇ=áåÅêÉ~ëÉ=Äó=çîÉê=RUB=ÜçïÉîÉê=íÜÉ=çîÉê~ää=ëéÉÉÇ=çåäó=
ÇÉÅêÉ~ëÉë=Äó=RBK=
=

=

=
=
=
=
=
=
=

=

q~ÄäÉ=NTK=_~ëÉ=vÉ~ê=sjqI=seq=~åÇ=aÉä~ó=

q~ÄäÉ=NUK=jáÇ=qÉêã=sjqI=seq=~åÇ=aÉä~ó=

q~ÄäÉ=NVK=cìää=_ìáäÇ=lìí=sjqI=seq=~åÇ=aÉä~ó=

q~ÄäÉ=OMK=`çãé~êáëçå=çÑ=_~ëÉ=vÉ~ê=~åÇ=_ìáäÇ=lìí=

qóéÉ=@ k~ãÉ i~åÉ=jáäÉë

sÉÜáÅäÉ=jáäÉë=

qê~îÉäÉÇ

sÉÜáÅäÉ=eçìêë=

qê~îÉäÉÇ

cêÉÉJcäçï=

sÉÜáÅäÉ=eçìêë=

qê~îÉäÉÇ

mj=mÉ~â=

sÉÜáÅäÉ=eçìêë=

çÑ=aÉä~ó

mj=mÉ~â=

^îÉê~ÖÉ=

péÉÉÇ
O oìê~ä=mêáåÅáéäÉ=^êíÉêá~ä NOKM 4,178 89 89 0 47.1

T oìê~ä=j~àçê=`çääÉÅíçê ONKP 3,237 74 74 0 43.6

U oìê~ä=jáåçê=`çääÉÅíçê UKU 604 15 15 0 39.7

V içÅ~ä=^ÅÅÉëë ROKV 900 29 29 0 31.2

^ää ^ää=iáåâ=qóéÉë VRKM 8,919 207 207 0 43.1

qóéÉ=@ k~ãÉ i~åÉ=jáäÉë

sÉÜáÅäÉ=jáäÉë=

qê~îÉäÉÇ

sÉÜáÅäÉ=eçìêë=

qê~îÉäÉÇ

cêÉÉJcäçï=

sÉÜáÅäÉ=eçìêë=

qê~îÉäÉÇ

mj=mÉ~â=

sÉÜáÅäÉ=eçìêë=

çÑ=aÉä~ó

mj=mÉ~â=

^îÉê~ÖÉ=

péÉÉÇ
O oìê~ä=mêáåÅáéäÉ=^êíÉêá~ä NOKM 4,979 106 106 0 47.0

T oìê~ä=j~àçê=`çääÉÅíçê ONKP 4,309 101 100 1 42.6

U oìê~ä=jáåçê=`çääÉÅíçê UKU 788 20 20 0 39.4

V içÅ~ä=^ÅÅÉëë ROKV 1,462 49 49 0 29.8

^ää ^ää=iáåâ=qóéÉë VRKM 11,538 276 275 1 41.8

qóéÉ=@ k~ãÉ i~åÉ=jáäÉë

sÉÜáÅäÉ=jáäÉë=

qê~îÉäÉÇ

sÉÜáÅäÉ=eçìêë=

qê~îÉäÉÇ

cêÉÉJcäçï=

sÉÜáÅäÉ=eçìêë=

qê~îÉäÉÇ

mj=mÉ~â=

sÉÜáÅäÉ=eçìêë=

çÑ=aÉä~ó

mj=mÉ~â=

^îÉê~ÖÉ=

péÉÉÇ
O oìê~ä=mêáåÅáéäÉ=^êíÉêá~ä NOKM 5,854 125 124 0 46.9

T oìê~ä=j~àçê=`çääÉÅíçê ONKP 5,346 128 126 2 41.8

U oìê~ä=jáåçê=`çääÉÅíçê UKU 973 25 25 0 39.0

V içÅ~ä=^ÅÅÉëë ROKV 1,975 68 67 1 29.1

^ää ^ää=iáåâ=qóéÉë VRKM 14,148 345 342 3 41.0

qóéÉ=@ k~ãÉ i~åÉ=jáäÉë

sÉÜáÅäÉ=jáäÉë=

qê~îÉäÉÇ

sÉÜáÅäÉ=eçìêë=

qê~îÉäÉÇ

cêÉÉJcäçï=

sÉÜáÅäÉ=eçìêë=

qê~îÉäÉÇ

mj=mÉ~â=

sÉÜáÅäÉ=eçìêë=

çÑ=aÉä~ó

mj=mÉ~â=

^îÉê~ÖÉ=

péÉÉÇ
O oìê~ä=mêáåÅáéäÉ=^êíÉêá~ä NOKM 40% 40% 40% 329% 0%

T oìê~ä=j~àçê=`çääÉÅíçê ONKP 65% 72% 70% 1081% -4%

U oìê~ä=jáåçê=`çääÉÅíçê UKU 61% 64% 62% 351% -2%

V içÅ~ä=^ÅÅÉëë ROKV 119% 135% 134% 494% -7%

^ää ^ää=iáåâ=qóéÉë VRKM 59% 67% 65% 653% -5%



mgKTQM=`~êäëÄçêÖ=`ä~ää~ã=`çìåíó=jçÇÉä=aÉîÉäçéãÉåí=

= = m~ÖÉ=OU=çÑ=PP=

qÜáë=áë=~äëç=îáëáÄäÉ=ïÜÉå=çåÉ=äççâë=~í=~=éäçí=ëÜçïáåÖ=íÜÉ=çîÉê~ää=äáåâ=îçäìãÉë=éäçííÉÇ=~ë=Ä~êë=ïÜáÅÜ=
~êÉ=~äëç=Åçäçê=ÅçÇÉÇ=Ä~ëÉÇ=çå=íÜÉ=äáåâ=îçäìãÉ=íç=Å~é~Åáíó=ê~íáçK=^ë=íÜÉ=íïç=ÑáÖìêÉë=ÄÉäçï=ëÜçïI=
ÉîÉå=íÜçìÖÜ=íÜÉ=Ä~ê=ïáÇíÜ=ÖÉíë=ïáÇÉê=ïáíÜ=ãçêÉ=îçäìãÉI=íÜÉêÉ=áë=ëíáää=ÉåçìÖÜ=ÉñÅÉëë=Å~é~Åáíó=íÜ~í=
íÜÉ=iáåâ=sçäìãÉ=íç=`~é~Åáíó=ê~íáç=ÇçÉë=åçí=ãçîÉ=áåíç=~åçíÜÉê=sL`=Å~íÉÖçêóI=ÜÉåÅÉ=íÜÉ=ëéÉÉÇ=ÇçÉë=
åçí=ÅÜ~åÖÉ=ãìÅÜ=ÉáíÜÉêK=
=

=
=
=
=
=
=

cáÖìêÉ=NUK=_~ëÉ=vÉ~ê=iáåâ=sçäìãÉ=~åÇ=sL`=o~íáçë=

cáÖìêÉ=NVK=cìää=_ìáäÇ=lìí=iáåâ=sçäìãÉ=~åÇ=sL`=o~íáçë=



mgKTQM=`~êäëÄçêÖ=`ä~ää~ã=`çìåíó=jçÇÉä=aÉîÉäçéãÉåí=

= = m~ÖÉ=OV=çÑ=PP=

=

fåíÉêëÉÅíáçå=iÉîÉä=çÑ=pÉêîáÅÉ=

=
bîÉå=íÜçìÖÜ=íÜÉ=äáåâ=îçäìãÉ=íç=Å~é~Åáíó=ê~íáçë=ëÜçï=äáííäÉ=ÇÉä~ó=áå=íÜÉ=Ä~ëÉ=çê=ÑìíìêÉ=ëÅÉå~êáçëI=íÜÉ=
áåíÉêëÉÅíáçå=iÉîÉä=çÑ=pÉêîáÅÉ=ÇçÉë=ÅÜ~åÖÉ=áå=íÜÉ=ÑìíìêÉ=ëÅÉå~êáçëK==q~ÄäÉ=ON=ëÜçïë=íÜÉ=áåíÉêëÉÅíáçå=
iÉîÉä=çÑ=pÉêîáÅÉ=Ñçê=PT=áåíÉêëÉÅíáçåë=ïáíÜáå=íÜÉ=`áíó=çÑ=`~êäëÄçêÖ=~åÇ=cáÖìêÉë=OM=íÜêì=OP=Öê~éÜáÅ~ääó=
ëÜçï=íÜÉ=áåíÉêëÉÅíáçå=ilp=çå=íÜÉ=åÉíïçêâK==få=~ää=ëÅÉå~êáçëI=rp=NMN=~åÇ=`~êäëÄçêÖ=oç~Ç=áë=íÜÉ=çåäó=
ëáÖå~äáòÉÇ=áåíÉêëÉÅíáçåK==qÜÉ=êÉã~áåáåÖ=áåíÉêëÉÅíáçåë=~êÉ=~ää=íïç=ï~ó=ëíçé=ÅçåíêçäK=
=
^ë=Å~å=ÄÉ=ëÉÉå=áå=íÜÉ=í~ÄäÉ=~åÇ=íÜÉ=éäçíëI=íÜÉêÉ=~êÉ=çåäó=íïç=áåíÉêëÉÅíáçåë=áå=íÜÉ=_~ëÉäáåÉ=íÜ~í=~êÉ=~í=
ilp=aK==_çíÜ=çÑ=íÜÉëÉ=áåíÉêëÉÅíáçåë=~êÉ=íïç=ï~ó=ëíçé=ÅçåíêçääÉÇ=áåíÉêëÉÅíáçåë=íÜ~í=áåíÉêëÉÅí=ïáíÜ=rp=
NMN=~åÇ=~êÉ=háíÅÜÉå=aáÅâ=~åÇ=rp=NMN=~åÇ=q~óäçê=`ìíçÑÑ=~åÇ=rp=NMNK==få=É~ÅÜ=Å~ëÉI=íÜÉ=Å~ìëÉë=Ñçê=
íÜÉ=ÜáÖÜÉê=ilp=~êÉ=íÜÉ=äÉÑí=íìêå=ãçîÉãÉåíë=çå=íÜÉ=ëáÇÉ=ëíêÉÉíë=íç=rp=NMNK==qÜáë=áë=ÇìÉ=íç=íÜÉ=ä~êÖÉ=
Ñäçï=çÑ=ã~áåäáåÉ=íê~ÑÑáÅ=íÜ~í=ã~âÉë=áí=ÇáÑÑáÅìäí=íç=ÑáåÇ=~ÅÅÉéí~ÄäÉ=Ö~éë=Ñçê=äÉÑí=íìêåë=çåíç=rp=NMNK==qÜáë=
áë=êÉÑäÉÅíÉÇ=Äó=íÜÉ=Ñ~Åí=íÜ~í=íÜÉ=çîÉê~ää=áåíÉêëÉÅíáçå=~îÉê~ÖÉ=ÇÉä~ó=áë=äÉëë=íÜ~å=R=ëÉÅçåÇë=~åÇ=óÉí=íÜÉ=
ã~ñáãìã=áåíÉêëÉÅíáçå=äÉÖ=ÇÉä~ó=áë=çîÉê=PM=ëÉÅçåÇë=áå=É~ÅÜ=Å~ëÉK=
=
táíÜ=íÜÉ=áåÅêÉ~ëÉÇ=íê~ÑÑáÅ=ïáíÜ=íÜÉ=jáÇ=qÉêã=ÇÉîÉäçéãÉåíI=íÜÉëÉ=íïç=áåíÉêëÉÅíáçåë=~êÉ=éìëÜÉÇ=íç=~å=
ilp=c=ïáíÜ=íÜÉ=ëáÇÉ=ëíêÉÉí=ÇÉä~ó=ìé=çîÉê=P=ãáåìíÉë=ïÜáäÉ=íÜÉ=çîÉê~ää=áåíÉêëÉÅíáçå=ÇÉä~ó=áë=ëíáää=~êçìåÇ=
NR=ëÉÅçåÇëK==qÜÉ=áåíÉêëÉÅíáçåë=çÑ=rp=NMN=~åÇ=gçëäáå=~ë=ïÉää=~ë=rp=NMN=~åÇ=m~êâïççÇ=~êÉ=ÄçíÜ=
éìëÜÉÇ=íç=~å=ilp=a=Ñçê=íÜÉ=ë~ãÉ=êÉ~ëçåë=Éñéä~áåÉÇ=~ÄçîÉK==qÜÉ=áåíÉêëÉÅíáçåë=çå=`~êäëÄçêÖ=oç~Ç=
Ñêçã=rp=NMN=ìé=íç=_ìëáåÉëë=m~êâ=iççé=~äëç=ëí~êí=íç=ëÉÉ=ãçêÉ=ÇÉä~ó=~åÇ=~=ÑÉï=~êÉ=~í=çê=åÉ~ê=íÜÉ=
íÜêÉëÜçäÇ=Ñçê=ÇÉÑáÅáÉåÅó=~ë=ïÉääK=
=
=_ó=içåÖ=qÉêã=cìää=_ìáäÇ=lìíI=S=áåíÉêëÉÅíáçåë=ïçìäÇ=Ü~îÉ=~å=ilp=çÑ=c=~åÇ=íÜêÉÉ=ïáíÜ=~å=ilp=bK==^ää=
çÑ=íÜÉëÉ=áåíÉêëÉÅíáçåë=~êÉ=çå=rp=NMN=çê=`~êäëÄçêÖ=oç~Ç=ëçìíÜ=çÑ=íÜÉ=_ìëáåÉëë=m~êâ=iççéK==táíÜ=ãìÅÜ=
ãçêÉ=áåíÉåëÉ=ÇÉîÉäçéãÉåí=çÑ=êÉí~áä=~äçåÖ=`~êäëÄçêÖ=oç~Ç=~åÇ=íÜÉ=áåÅêÉ~ëÉÇ=ÇÉã~åÇ=ÇìÉ=íç=ÜçìëáåÖ=
Ñ~êíÜÉê=åçêíÜI=áí=ã~ó=ÄÉ=åÉÅÉëë~êó=íç=ÅçåëáÇÉê=ëáÖå~äáò~íáçå=~åÇ=~ÅÅÉëë=Åçåíêçä=çå=`~êäëÄçêÖ=oç~ÇK=
=
fí=ëÜçìäÇ=ÄÉ=åçíÉÇ=íÜ~í=~ää=íÜÉ=Ñ~áäáåÖ=áåíÉêëÉÅíáçåë=~êÉ=ÅìêêÉåíäó=íïç=ï~ó=ëíçéëK==táíÜ=íÜÉ=eáÖÜï~ó=
`~é~Åáíó=j~åì~ä=råëáÖå~äáòÉÇ=fåíÉêëÉÅíáçå=^å~äóëáëI=ïÜÉå=íÜÉ=ã~áåäáåÉ=Ñäçï=êÉ~ÅÜÉë=~=ÅÉêí~áå=éçáåíI=
íÜÉ=áåíÉêëÉÅíáçå=ilp=áë=ÇêáîÉå=ìé=Äó=ëìÄëí~åíá~ä=ÇÉä~ó=çå=íÜÉ=ëáÇÉ=ëíêÉÉíëK==qÜáë=Å~ìëÉë=íÜÉ=
áåíÉêëÉÅíáçå=íç=Ñ~áä=ÉîÉå=áÑ=íÜÉ=ëáÇÉ=ëíêÉÉí=ãçîÉãÉåíë=~êÉ=Ñ~áêäó=äáÖÜíK=
=



mgKTQM=`~êäëÄçêÖ=`ä~ää~ã=`çìåíó=jçÇÉä=aÉîÉäçéãÉåí=
=

= = = = = = m~ÖÉ=PM=çÑ=PP=
=

=

q~ÄäÉ=ONK=fåíÉêëÉÅíáçå=iÉîÉä=çÑ=pÉêîáÅÉ=

Level of 

Service

Average 

Intersection 

Delay

Maximum 

Intersection 

Leg Delay

Level of 

Service

Average 

Intersection 

Delay

Maximum 

Intersection 

Leg Delay

Level of 

Service

Average 

Intersection 

Delay

Maximum 

Intersection 

Leg Delay

131554550 Old Olympic Hwy and Carlsborg B 4s 11s B 5s 15s C 8s 24s

131707333 Woodcock and Kitchen Dick B 6s 11s B 6s 11s B 7s 12s

131707367 Woodcock and Wheeler A 0s 9s A 0s 9s A 0s 9s

131707375 Woodcock and Cays Rd B 5s 14s C 5s 16s C 6s 19s

131708169 Old Olympic Hwy and Cays B 4s 14s C 4s 16s C 5s 20s

131708170 Old Olympic Hwy and Heath A 0s 10s A 0s 10s B 0s 10s

131708880 Heath Rd and Pheasant Run Dr A 3s 9s A 4s 9s A 4s 9s

131708881 Carlsborg and Pheasant Run Dr A 1s 10s B 1s 11s B 1s 13s

131709297 Carlsborg Rd and Idea Pl B 4s 11s B 3s 14s C 3s 18s

131709610 Spath and Kitchen Dick B 1s 11s B 2s 12s B 3s 14s

131709637 Carlsborg and Spath Rd B 0s 11s C 1s 16s D 2s 25s

131709749 Carlsborg and North Business Park Loop B 3s 12s C 3s 19s E 6s 41s

131709758 Carlsborg and South Business Park Loop B 1s 13s C 1s 19s D 1s 30s

131709847 Mill Rd  and E Runnion Rd A 6s 9s A 4s 9s A 4s 9s

131709848 Carlsborg and  E Runnion Rd B 1s 15s D 1s 29s F 3s 91s

131709941 US 101 and Costco Entrance B 1s 11s B 1s 12s B 1s 13s

131709967 Heath and E Runnion Rd A 6s 9s A 6s 10s B 6s 10s

131710110 Carlsborg and Jenifer Ct B 1s 13s C 1s 18s D 1s 26s

131710141 US 101 and Boyce Rd C 0s 22s C 0s 17s D 1s 26s

131710196 Carlsborg and Smithfield Dr B 2s 15s E 6s 38s F 45s 300s

131710197 Mill Rd and Smithfield A 2s 9s A 2s 10s A 2s 10s

131710245 Mill and Guptster A 2s 9s A 3s 10s B 4s 10s

131710305 US 101 and Parkwood C 2s 34s D 2s 72s F 4s 224s

131710325 Hooker and Valley Center Pl C 5s 16s C 6s 25s F 9s 55s

131710326 US 101 and Carlsborg C 23s 32s C 30s 45s D 50s 94s

131710352 US 101 and Frederick Dr B 0s 10s B 0s 11s B 0s 12s

131710442 Hooker and Atterberry A 2s 10s B 2s 11s B 3s 12s

131710489 US 101 and Taylor Cutoff D 2s 30s F 16s 207s F 174s 300s

131874144 US 101 Kitchen Dick D 3s 53s F 9s 210s F 52s 300s

131874145 US 101 and Joslin Rd C 0s 22s D 0s 27s E 0s 38s

131933150 Old Olympic Hwy Kitchen Dick B 6s 14s B 6s 16s B 7s 19s

131979668 Carlsborg and Savannah Ln B 1s 10s B 3s 14s D 8s 34s

131979726 Carlsborg and Winterhawk B 0s 12s B 0s 18s E 2s 44s

132093851 Carlsborg and Childers Ln B 0s 10s B 0s 12s B 1s 14s

132214278 US 101 and Access to Zone 30 and 37 B 0s 11s B 0s 12s B 0s 13s

132214279 US 101 and Access to Zone 30 A 0s 10s B 0s 10s B 0s 11s

132214301 Carslborg Rd and Drive SO Olympic A 0s 10s B 1s 11s B 1s 12s

Baseline Mid Term Long Term

Node # Intersection
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APPENDIX FIVE 

CONCURRENCY ORDINANCE SAMPLES 
 

































































 

 

 

 

 

 

 

 

 

 

 

 

 

 

APPENDIX SIX 

TAYLOR CUTOFF ROAD, TRAFFIC SIGNAL 
OPTION 

 
  



 

APPENDIX 6   

Taylor Cutoff Road Signal Option 
Carlsborg Community Advisory Committee Meeting 
In advance of the Carlsborg Community Advisory Committee Meeting on June 23, 2008, members of the 
Committee requested an additional evaluation of the intersection of Taylor Cutoff Road and US 101. The 
recommendation within the Carlsborg Area 
Transportation Study was to prohibit left turns at 
this location as shown on the diagram at right. 

The Advisory Committee requested an additional 
evaluation of the operational characteristics of this 
intersection if a traffic signal was put in place, 
rather than the current recommendation.  

Utilizing Synchro 6 traffic analysis software, the 
additional analysis requested was completed and the 
intersection simulation indicates an average control 
delay of 7 seconds, with an HCM Level of Service 
A.  

While the intersection will operate well with a 
signal, several issues should be kept in mind prior to implementation of this alternative: 

On the positive side, by installing a signal rather than the proposed solution at Taylor Cutoff Road and US 
101, full turning movements can be achieved from all directions, not just from the US 101 approaches. 
Additionally, this improvement could delay the implementation and expense of connectivity 
recommendations, including connecting Taylor Cutoff to Hooker Road sometime in the future; although 
the purpose of US 101 is not to promote internal circulation. 

The disadvantage of this approach is that an additional traffic signal on US 101 will delay a significant 
number of US 101 users to provide full turning movements for a relatively fewer number of Taylor 
Cutoff/ Gilbert Road users. In 2025, traffic forecasts show 969 vehicles going east bound on US 101 as 
they approach this intersection, most of which continue through the intersection. In the forecast year, 
1,146 vehicles are anticipated to approach this intersection from the east, again, most of which continue 
through the intersection. Only 36 vehicles approach the intersection from the north and 100 from the 
south, again according to the forecast. Although the signal could be programmed to minimize the impact, 
at this location, US 101 represents more than 15 times the trips as do Taylor Cutoff and Hooker Road 
during the PM peak hour.  

Historically when traffic signals are installed at high volume intersections, we typically see an increase in 
rear-end collisions; this too should be considered prior to installing a signal at this location.  

Finally, the community should be aware that before any modification to this intersection can be made, 
WSDOT must approve final designs and in the case of the signal, a warrant analysis would have to be 
completed.  

The HCM Signalized Intersection Capacity Analysis is attached as the 2nd page of this appendix. 
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