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I . INTRODUCTION 

This Transportation Impact Analysis (TIA) has been prepared in support of the proposed Manzanita Pines 
residential project in Manzanita, Oregon. Figure 1 in Appendix A presents a vicinity map indicating the 
project location. 

Project Description 

The proposed Manzanita Pines residential project located on the proposed Loop Road connected to 
Necarney City Road in Manzanita, Oregon will include multiple phases of development. Phase 1 will 
include 60 residential units between one- and three-bedroom and 500-1,200 square feet (SF) in size. The 
project will also include a common building, plaza, and playground. The apartments are intended to be an 
affordable option for local residents.  

Scope of Analysis  

This TIA has been prepared in accordance with the ODOT APM Version 2 and the scoping memo from 
Lancaster Mobley dated October 2, 2024. This TIA includes a summary of existing traffic conditions, 
proposed trip generation, trip distribution and assignment, crash review, an analysis of intersection 
operations, and queuing. The scoping letter is provided in Appendix B. 

Study Area  

This TIA includes a study of the following City of Manzanita intersections: 

▪ Necarney City Road/Highway 101 
▪ Necarney City Road/Loop Road 

Analysis Scenarios  

Analysis is provided for all study area intersections. Construction is anticipated to complete at the end of 
2025, so this study assumes full occupancy in 2026. This TIA addresses transportation conditions for the 
following analysis scenarios during the PM peak hours and Saturday peak hours: 

▪ 2024 Existing 
▪ 2026 Pre-Development without Manzanita Pines 
▪ 2026 Post-Development with Manzanita Pines 
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I I . EXISTING CONDITIONS 

The existing conditions analysis is based on a current year inventory of transportation facilities and traffic 
data collected on October 10 and 12, 2024. 

Site Conditions  

The project site is located on the north side of Necarney City Road between Clipper Court and Pine Ridge 
Drive in Manzanita, Oregon. The site is zoned R2, Medium Density Residential. The site is currently vacant. 

Vehicular Transportation Facil ities  

The study area presented in this TIA includes roadways under City of Manzanita as well as ODOT 
jurisdiction. Figure 3 presents the existing lane configurations and traffic control devices for the study area 
intersections (Appendix A). Table 1 summarizes the characteristics of the study area roadways.  

TABLE 1 – ROADWAY CHARACTERISTICS 

Roadway 
Functional 

Classification 

Posted 
Speed 
(mph) 

Travel 
Lanes 

Lane 
Width 

Bike 
Lanes 

On-Street 
Parking 

Sidewalks 

Necarney City 
Road 

Minor Collector 35 2 12 feet No No No 

Highway 101 
Principal Arterial/ 

Statewide Highway 
40 2 12 feet No No No 

Loop Road Local Street 25 2 10 feet No No No 

Pedestrian and Bike Facil ities  

Bike lanes and sidewalks are not currently provided on any of the area roadways as noted above.  

Transit Facil ities  

The City of Manzanita is part of the NWConnector transit system. Route 3 provides service to Manzanita 
as it passes between Cannon Beach and Tillamook. The greater NWConnector transit system provides 
connections between Astoria to the north and Yachats to the south along Highway 101. It also provides 
connections to the east, from Kelso, Washington to the north to Albany, Oregon to the south, primarily 
along the I-5 corridor. A copy of the NWConnector Route 3 schedule and map have been provided in 
Appendix C.   

Existing Traffic Counts  

Turning movement counts utilized in this study were collected on Thursday, October 10, 2024, and 
Saturday, October 12, 2024. Because the Loop Road intersection with Necarney City Road does not yet 
exist and to obtain data on residential trip distribution, we collected data at the intersection of Pine Ridge 
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and Necarney City Road. Figure 4 presents the existing PM peak hour and Saturday peak hour traffic 
volumes for all study area intersections (Appendix A). Raw traffic count summaries are provided in 
Appendix D. 

Seasonal Adjustment 

Seasonal adjustment factors were reviewed using ODOT’s ATR Seasonal Trend Table for coastal 
destination with a count conducted on October 10 and 12. The calculated seasonal adjustment factor of 
1.19 was applied to the 2024 existing traffic counts at all locations. Figure 5 presents the seasonally 
adjusted 2024 volumes (Appendix A).  

Crash Analysis  

Historical crash data reported for the study area were evaluated for safety. Crash data for the most recent 
available 5-year period of 2018 through 2022 were obtained from ODOT and used to review crash patterns 
and estimate crash rates for the study area intersection of Necarney City Road with Highway 101 and the 
segment along Necarney City Road between Highway 101 and Classic Street. Two crashes were noted at 
the intersection and four crashes along the approximately one-mile segment of Necarney City Road.  

Intersection Crash Rates  

When evaluating the relative safety of an intersection, consideration is given not only to the total number 
and types of crashes occurring, but also to the number of vehicles entering the intersection. This concept, 
referred to as a “crash rate,” is usually expressed in terms of the number of crashes occurring per one 
million entering vehicles (MEV) for the intersection per year. Intersections having a crash rate higher than 
1.0 crashes/MEV should be reviewed for opportunities to improve safety. 

The intersection crash rate is calculated by dividing the average number of crashes per year by the MEV 
per year. A daily traffic volume was estimated by dividing the PM peak hour volume at the intersection by 
a peak-to-daily factor, or k-factor. A k-factor of 0.144 from ODOT traffic data taken 0.1 miles east of 
Necarney City Road on Highway 101 was found on ODOT’s TransGIS web portal was applied to the PM 
peak hour traffic volume collected on October 10, 2024, to estimate ADT.  

Road segment crash rates are calculated similarly to intersections but are based on the vehicle miles 
traveled. The number of crashes is divided by the vehicle volume times the length of the segment and is 
expressed in crashes per million vehicle miles traveled (MVMT). The daily volume on Necarney City Road 
was estimated by applying the same k-factor to the PM peak hour volume just south of the intersection 
with Highway 101.   

The raw crash data and calculations is provided in Appendix F.  

Crash Data Summary  

There were two crashes reported at the intersection of Necarney City Road with Highway 101. One was a 
fixed-object crash in 2018 caused by an improper westbound left turning movement, resulting in a 
suspected minor injury (Injury Type B). The other was a crash with a cyclist caused by a failure to yield by 
the driver at fault, resulting in a suspected serious injury (Injury Type A). With an estimated daily volume 
of 5,000 vehicles, the resulting crash rate is 0.18 crashes per MEV. This is much less than ODOT’s 90th 
Percentile rate of 0.475 for similar intersection types.   
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There were four crashes reported along Necarney City Road between Highway 101 and Classic Street. All 
four appear to be single-vehicle crashes caused by driver error (i.e., driving too fast for conditions, hitting 
a fixed object or deer/elk, etc.). None of the crashes occurred near the proposed Loop Road intersection. 
With an estimated daily volume 938 vehicles, the crash rate was calculated to be 2.34 crashes per MVMT. 

Though the crash rate is high on the segment of Necarney City Road, it is generally the result of driver 
behavior such as driving too fast for conditions. None of the crashes were intersection-related and all 
involved a single vehicle. Therefore, we do not believe the added Loop Road intersection will have an 
impact on safety on the roadway. No further crash analysis is recommended. 
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I I I . PRE-DEVELOPMENT CONDITIONS 

The pre-development condition reflects a buildout year scenario without the proposed development. This 
scenario includes traffic from the 2024 existing condition, background traffic growth to the year 2026, and 
in-process traffic from other approved developments that have not been constructed.  

Planned Transportation Improvements  

None noted in the study area. 

Background Traffic Growth 

Based on data from ODOT's 2040 Future Volumes Table from 0.2 miles north of Manzanita and 0.2 miles 
south of Laneda, and recent studies prepared in Manzanita, a 1% growth rate per year was applied to the 
study area intersections.  

Figure 6 presents the PM peak hour and Saturday peak hour background traffic growth volumes for all 
study area intersections (Appendix A).  

In-Process Traffic  

In-process traffic volumes account for developments that have been approved or that are under 
construction at the time of the traffic counts. These traffic volumes account for trips that will be added to 
the external roadway network before build-out of the proposed development. Traffic volumes for the 
following developments were included in the analysis to account for in-process traffic: 

▪ Manzanita Lofts 
▪ Heron’s Rest 
▪ Nehalem Bay State Park Expansion 

The detailed trip generation analysis for the Nehalem Bay State Park Expansion provided by ODOT via 
Lancaster Mobley listed zero trips on Saturday due to limited ITE data. The PM peak hour rate has been 
assumed for Saturday as a more appropriate estimate. Figure 7 presents the PM peak hour and Saturday 
peak hour in-process trips for the above project (Appendix A). Detailed information for the in-process 
projects is included in Appendix E.  

Pre-Development Traffic  

The 2026 pre-development analysis scenario is a combination of 2024 traffic volumes, a 1% annual 
background growth rate over two years, and in-process traffic. The pre-development traffic without the 
project trips will indicate if traffic issues are present before the addition of the proposed residential 
project. 

Figure 8 presents the PM peak hour and Saturday peak hour 2026 pre-development traffic volumes 
(Appendix A).  
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IV.  SITE DEVELOPMENT 

The trip-making characteristics of the proposed development are described below.  

Trip Generation  

Trip generation estimates for the proposed project were developed using the Institute of Transportation 
Engineers’ (ITE) Trip Generation Manual, 11th Edition. The ITE land uses that best match the proposed 
project is “Affordable Housing” (LUC 223). The data set for Saturday trip generation for “Affordable 
Housing” is limited, so the trip rates from “Multifamily Housing (Low-Rise)” (LUC 220) were used. 

A trip generation summary is presented in Table 2. 

TABLE 2 – TRIP GENERATION 

ITE 
Code 

ITE Land Use Size Trip Type 
PM Peak Hour Saturday Peak Hour 

Daily 
In Out Total In Out Total 

223 Affordable Housing (Income Limit) 60 DU 15 13 28 151 101 251 289 

1Trip rates from “Multifamily Housing (Low-Rise)” (LUC 220) used 

As shown in Table 2, the affordable housing development is expected to generate 28 PM peak hour, 25 
Saturday peak hour, and 289 weekday daily trips.  

Trip Distribution and Assignment  

Trip distribution for the proposed development was estimated using similar studies for residential 
development and review of existing traffic volumes at the study area intersections and to the intersection 
of Necarney City Road with Pine Ridge Lane. Because of the nature of residential developments in this 
area, trip patterns differ between weekday and the weekend. The following trip distribution was used for 
PM peak hour trips: 

▪ 5% to/from Nehalem Bay State Park 
▪ 35% to/from Central Manzanita 
▪ 20% to/from the north on Highway 101 via Necarney City Road 
▪ 40% to/from the south on Highway 101 via Necarney City Road 

The following trip distribution was used for Saturday peak hour trips: 

▪ 5% to/from Nehalem Bay State Park 
▪ 45% to/from Central Manzanita 
▪ 15% to/from the north on Highway 101 via Necarney City Road 
▪ 35% to/from the south on Highway 101 via Necarney City Road 

Figure 9 presents the PM peak hour and Saturday peak hour site trip distribution and volumes (Appendix 
A). Note the entering trips are shown to be 16 instead of 15 during the Saturday peak hour due to 
rounding. 
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Post-Development Traffic  

Post-development traffic volumes are the sum of the site trips and the pre-development traffic volumes. 
Figure 10 presents the PM peak hour and Saturday peak hour 2024 post-development traffic volumes 
(Appendix A).  
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V.  SITE ACCESS, CIRCULATION, AND PARKING  

The evaluation of site access and on-site circulation are presented below. This evaluation includes 
assessment of sight distance. 

Site Access and Circulation  

The residential project will have access via two driveways on the proposed Loop Road, with internal 
circulation between them. The first driveway is proposed approximately 575 feet from Necarney City 
Road, and the second driveway is proposed 265 feet north of the first.  

Sight Distance Evaluation  

Based on the proposed Loop Road and project site, the site driveways on Loop Road will meet minimum 
stopping sight distance (SSD) and intersection sight distance (ISD) requirements per AASHTO design 
guidelines. A summary of the required and available sight distance at each driveway is presented in Table 
3. 

TABLE 3 – SIGHT DISTANCE EVALUATION 

Access 
Design Speed 

(MPH) 
Design Vehicle  

Recommended 
ISD (feet) 

Required 
SSD (feet) 

Available Sight Distance (feet) 

To North To South 

South Access 25 MPH Passenger Car 
280 155 

280 280 

North Access 25 MPH Passenger Car N/A 280 

A preliminary review of sight distances from the proposed Loop Road intersection with Necarney City 
Road indicates the required 390 feet of intersection sight distance can be provided for the 35 MPH speed 
based on Case B1 for left turns from the minor street. These distances will be confirmed through design 
of the proposed intersection.  
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VI.  OPERATIONS ANALYSIS  

Two aspects of operation analysis were evaluated for the study area intersections: 1) intersection 
operation analysis, which evaluates how well an intersection processes traffic demand; and 2) queuing 
analysis, which compares intersection queues with available storage for different travel lanes. 

Intersection Operations Analysis  

Intersection operations are generally measured by three mobility standards: volume-to-capacity (v/c) 
ratio, level-of-service (LOS), and delay (measured in seconds).  

▪ V/C ratio is a measurement of capacity used by a given traffic movement or for an entire 
intersection. It is defined by the rate of traffic flow or traffic demand divided by the theoretical 
capacity calculated for the roadway geometry and traffic control.  

▪ LOS is an expression of the average control delay (in seconds) experienced by drivers as described 
by a letter on the scale from A to F. LOS A represents optimum operating conditions and minimum 
delay, while LOS F indicates lengthy delays and often over-capacity conditions.  

▪ Delay is a measurement of the average vehicle delay resulting from the type of traffic control and 
the conflicting traffic volumes. An average delay can be expressed for a certain movement, a 
specific lane, a single approach, or for an entire intersection.  

Performance Measures  

The Oregon Highway Plan (OHP) designates Highway 101 as a statewide highway that is Non-MPO outside 
of a Special Transportation Area. With a posted speed of 40 mph Table 6 of the OHP states the mobility 
target for the Highway 101 and Necarney City Road intersection is a v/c ratio of 0.85 or less. 

The City of Manzanita has no clear operational standards for City intersections. It is assumed a level of 
service “D” or better would be sufficient for City intersections. 

Methodology  

Intersection operations were analyzed with the use of Synchro 11 software, which utilizes the 
Transportation Research Board’s Highway Capacity Manual (HCM) 2000, HCM 2010, and HCM 7th Edition 
methodologies. All the study area intersections are stop controlled.  

Findings 

The operation results for the worst-operating movement at each intersection are presented in Table 4. 
HCM 2000 and HCM 7th Edition reports have been made available in Appendix G. 
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TABLE 4 – PEAK HOUR INTERSECTION OPERATIONS 

Intersection (Control) 
Peak 
Hour 

Analysis Results (v/c-LOS-Delay in seconds) 

2024 Existing 
2026 Pre-

Development 
2026 Post-

Development 

Necarney City Road/Hwy 101 

(Stop) 

PM 0.19-B-13.3 (NB) 0.23-B-14.2 (NB) 0.24-B-14.2 (NB) 

SAT 0.30-C-16.1 (NB) 0.34-C-17.2 (NB) 0.36-C-17.6 (NB) 

Necarney City Road/Loop Road 

(Stop) 

PM N/A N/A 0.02-A-9.3 (SB) 

SAT N/A N/A 0.01-A-9.7 (SB) 

As presented in Table 4, all study area intersections currently operate within ODOT and City standards 
and are projected to continue meeting standards under post-development conditions.  

Left Turn Lane Analysis  

A left turn lane analysis was requested by Lancaster Mobley to determine the need for a turn lane on 
Necarney City Road for eastbound turns to the Loop Road. We utilized ODOT’s Left Turn Lane Evaluation 
Process as outlined in Section 12.2 of the Analysis Procedures Manual (APM) which considers volumes, 
crash experience, and special cases.  

There is no crash history at the future intersection, so this cannot be used to consider installation of a turn 
lane. Special cases include railroads, passing lanes, and geometric concerns, among others. The 
preliminary intersection design indicates sight lines should be available for approaching drivers to be seen 
at the required 285 feet of sight distance (Case F for left turns from the major street) and for drivers 
approaching in the same direction to see the left turning vehicles at 250 feet of stopping sight distance 
for the 35 MPH speed. A left turn lane is likely not needed for geometric reasons and there are no railroad 
or passing lanes nearby and no other considerations from the APM apply.  

The hourly volume projections were considered using Exhibit 12-1 from the APM. The hourly approaching 
volumes are 179 in the Weekday PM and 263 on Saturday, compared to left turn volumes of 6 in the PM 
and 8 on Saturday. As shown in the exhibit in Appendix H, the volumes do not meet the threshold for a 
left turn lane for the 35 MPH speed. 

Intersection Queuing Analysis  

An intersection queuing analysis was conducted for the study area intersections during the PM peak hour 
and Saturday peak hours to identify vehicle queuing needs. The 95th percentile queues were estimated 
using SimTraffic software, with results rounded to the nearest 25 feet to represent average vehicle 
lengths.  

Because queues are based on an average of five traffic simulations using random arrivals, some fluctuation 
in results can be anticipated, particularly for movements that are near or projected to be over capacity. 
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Methodology  

Available queue storage lengths were estimated using Google Earth Pro software and rounded to the 
nearest five feet. For turn lanes, two available storage values are stated: the first represents the striped 
storage; and the second is the effective storage, or the length physically available regardless of striping, 
such as a center turn lane upstream of a striped left-turn lane at an intersection.  

Findings  

The PM peak hour and Saturday peak hour 95th percentile queues are presented in Table 5. Bold text 
indicates the calculated queue exceeds the storage for the travel lane. SimTraffic output sheets are 
provided in Appendix I.  

TABLE 5 – 95TH PERCENTILE QUEUING ANALYSIS 

Intersection (Control) 
Approach/ 

Movement 

Available/ 

Effective 
Storage (feet) 

PM/Saturday Queue (feet) 

2024 Existing 
2026 Pre-

Development 
2026 Post-

Development 

Necarney City Road/ 

Hwy 101 

(Stop) 

WBL 375/500 50/75 50/75 50/75 

NB L+R 40/135 75/100 75/125 100/100 

Necarney City Road/ 

Loop Road 

(Stop) 

EB L+R 765/765 N/A N/A 25/25 

SB L+R TBD N/A N/A 25/25 

As presented in Table 5, all existing and future conditions queues are expected to be accommodated by 
available storage. No queues will exceed available storage distances. 
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VII.  MITIGATION AND RECOMMENDATIONS  

All study area intersections are expected to operate at acceptable levels per ODOT and City standards 
with the addition of site trips, and vehicle queues will not exceed available storage.  

The minimum required intersection sight distance of 280 feet is available from the driveways on Loop 
Road. The proposed intersection between Loop Road and Necarney City Road will address required sight 
distances through the design process, but it appears the required 390 feet of intersection sight distance 
is available.  

Volumes at the intersection between Loop Road and Necarney City Road will be low, with left turn 
volumes not meeting the threshold for a turn lane. 

Therefore, we do not recommend any mitigation measures for Necarney City Road or Loop Road. 
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