20646 AND 20666 S. HIGHWAY 213 ZONE CHANGE

DATE:
July 21, 2016

PREPARED FOR:
Brian King

PREPARED By:
Lancaster Engineering

TRAFFIC IMPACT STUDY

CLACKAMAS COUNTY, OREGON

LANCASTER

ENGINEERING

321 SWAth Ave., Sulte 400 | Portland, OR 97204 | 503,248.0313 | lancasterenginesring:com



TABLE OF CONTENTS

EXECULIVE SUMMAYY siviisinssiissssassssass sisonsesssmsa i aassso s s s s s s s e abs s s sis s o0 s s s saensod 3
ProJect DESCIIPLION .ecvivririeererienirsreenreeeiies ettt seest st s s s s s e s s bbb bbb 4
Trip Generation & DiStribULION .....ccovveerueereeiirirecrr e e ebeaes 8
SALELY ANALYSIS 1.eveerrereirissererriereresirs ettt b s s e bbb b s 11
Operational Analysis .......c.ccorverrencrennes T —— 13
APPENAIX a0 SR A A S VA 22

20646 and 20666 S. Highway 213 Zone Change - Traffic Impact Study



EXECUTIVE SUMMARY

1. A zone change from RRFF-5 (Residential Farm/Forest 5 Acres) to RI (Rural Industrial) is pro-
posed for properties with a total area of 8.15 acres along the east side of S. Highway 213 south
of S. Henrici Road in Clackamas County.

2. Under the proposed zoning, development of the subject property could result in an increase of
174 net new site trips during the morning peak hour and 213 trips during the evening peak hour
as compared to the permitted uses under the existing RRFF-5 zoning.

3. Based on the most recent five years of crash data, the study area intersections are currently oper-
ating acceptably with respect to safety. No safety mitigations are recommended.

4, Upon any future development resulting in an increase in site trips on the subject property, the
existing site access driveways should be closed and a new driveway should be constructed at a
location providing a minimum of 610 feet of intersection sight distance in each direction. Addi-
tionally, a southbound left-turn lane should be constructed on Highway 213 to serve traffic enter-
ing the site.

5. In conjunction with any future development proposals on the subject property a proportionate
share of project costs for the necessary improvements at Highway 213 and Henrici Road should
be collected for the development.

6. If at any point the site trip generation associated with a proposed development on the subject
property is projected to exceed 154 total trips during the evening peak hour, a westbound left-
turn lane should be constructed to serve the site.

7. Ifthe trip generation for the subject property is projected to exceed 186 total trips during the
evening peak hour, the highway should be reconstructed to accommodate two-stage left turns at
the site access.

8. Conditions of approval requiring the above improvements at the identified times are sufficient to

meet the requirements of Oregon’s Transportation Planning Rule. No further mitigations are
recommended in conjunction with the proposed zone change.
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PROJECT DESCRIPTION

INTRODUCTION

This updated traffic impact study is written to provide information related to the proposed zone
change at 20646 and 20666 S Highway 213 in Clackamas County, Oregon. In order to avoid poten-
tial confusion associated with updating the original TIS as well as the two supplementary analysis
addendum letters previously prepared for the project, this revised study incorporates information and
updates that were previously provided in both addendum letters dated February 3, 2014 and February
25, 2014. Additionally, the study was updated to include requested revisions to the “background”
conditions analysis, which is now based on traffic volumes associated with allowed uses under the
current zoning rather than assuming that the current non-conforming site uses will continue.

The project site is cutrently zoned Rural Residential Farm/Forest 5 Acres (RRFF-5), and is proposed
to be rezoned to Rural Industrial District (RT). The subject property includes tax lots 1000, 1001,
1100 and 1101, with a total area of 8.15 acres.

The purpose of this study is to assess the traffic impact of the proposed relocation on the nearby
street system and to recommend any required mitigative measures. The analysis will include level of
service calculations, queuing analysis and an evaluation of left-turn lane warrants.

In accordance with Oregon’s Transportation Planning Rule, the analysis will examine the “reasona-
ble worst-case” development levels under the existing and proposed zoning to determine whether the
proposed zone change will require mitigations or a trip cap in order to proceed.

Detailed information on traffic counts, trip generation calculations, and level of service calculations
is included in the appendix to this report.

LOCATION DESCRIPTION

The subject property includes tax lots 1000, 1001, 1002, 1100 and 1101, with a total area of 8.15
acres. Lot 1000 (3.71 acres) and 1100 (4.17 acres) form the majority of the site. The site takes ac-
cess via two driveways on Highway 213, immediately north of S Quail Crest Lane. Under existing
conditions, the site is home to Hal’s Construction and two single-family homes. A parking area in
the rear of the site is more than large enough to accommodate the trucks, trailers and equipment as-
sociated with Hal’s Construction. There is also a separate area for employee and visitor parking.

Clackamas County and the Oregon Department of Transportation have expressed concerns about the
operation of the nearby intersection of S. Highway 213 at Henrici Road. Accordingly, traffic count
data was collected during the morning and evening peak hours for this intersection to facilitate prep-
aration of a detailed operational analysis. The analysis was prepared for existing conditions, year
2035 background conditions and year 2035 background plus zone change conditions.
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S. Highway 213 (S. Molalla Avenue) operates under the jurisdiction of the Oregon Department of
Transportation and is classified as a District Highway. It generally has a two-lane cross-section with
a posted speed limit of 45 mph in the site vicinity. The roadway widens in the vicinity of S. Henrici
Road to provide dedicated turn lanes.

S. Henrici Road operates under the jurisdiction of Clackamas County. It is classified as a Minor Ar-
terial with a posted speed limit of 40 mph in the vicinity of Highway 213. It has a two-lane cross
section with centerline and fog line striping.

The intersection of S. Highway 213 at S. Henrici Road is a “T” intersection controlled by a stop sign
on the westbound Henrici Road approach. Through traffic travelling along Highway 213 is free-
flowing. The westbound approach has a left-turn lane and a right-turn lane. The northbound ap-
proach has an exclusive through lane and a dedicated right turn lane. The southbound approach has
a left-turn lane and an exclusive through lane. A striped median is in place in the center of Highway
213 immediately south of Henrici Road, but the intersection is not currently designed to accommo-
date two-stage left turn movements from Henrici westbound to Highway 213 southbound.

The subject property is located on the east side of S. Highway 213 approximately 1,000 feet south of
S. Henrici Road.

Manual turning movement counts were conducted at the intersection of S. Highway 213 and S. Hen-
rici Road during August 2013 from 7:00 to 9:00 AM and from 4:00 to 6:00 PM. The peak hours oc-
curred from 7:00 to 8:00 AM and from 4:30 to 5:30 PM. Detailed traffic count data is included in
the appendix to this report.

Figure 1 on page six shows the project study area and the location of the site. Figure 2 on page
seven shows the existing traffic volumes at the study area intersection.

20646 and 20666 S. Highway 213 Zone Change — Traffic Impact Study 5
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TRIP GENERATION & DISTRIBUTION

TRIP GENERATION

To estimate the number of trips that could be generated following approval of the proposed zone
change, the uses allowed by Clackamas County for the RI (Rural Industrial) zoning were examined.
Potential site uses included various light industrial uses typical of industrial-park developments as
well as automobile, truck and motorcycle repair, veterinary hospitals and indoor recreational facili-
ties. The zoning specifically allows “Storage, sales, repair and servicing of equipment and materials
associated with farm and forest uses, logging, road maintenance, mineral extraction, construction, or
similar rural activities”, which describes the existing historical non-conforming use of the propetty.

Many of the allowed uses described for the RI zoning could not reasonably utilize a significant por-
tion of the 8.15-acre site. For instance, trip data for animal hospital/veterinary clinic land uses rang-
es from 10,000 to 15,000 square feet, which would result in minimal utilization of the site. Similar-
ly, automobile care centers range from 10,000 to 40,000 square feet, which would represent only
three to eleven percent of the total site area. Accordingly, these uses alone were determined not to
represent a “reasonable worst case” development scenario for future development under the pro-
posed zoning. However, a mix of such uses could potentially be implemented within the proposed
zoning. Accordingly, the “reasonable worst case” development scenario analyzed consists of a mix
of several uses.

Considering the mix of allowed uses within the site, the maximum possible development level was
determined to consist of a 15,000 square foot veterinary office, a 40,000 square foot auto care center,
2.64 acres of industrial park, and 5,000 square feet of accessory retail sales (analyzed using shopping
center trip rates). Based on this mix of uses, the subject property could generate up to 176 trips dur-
ing the morning peak hour and 215 trips during the evening peak hour.

Under the existing RRFF-5 zoning, the two parcels are each permitted to accommodate one single-
family home. Based on data from the ITE Trip Generation Manual, Ninth Edition, the two homes
would be projected to generate two trips during the morning peak hour, two trips during the evening
peak hour, and 20 daily trips.

Since the retail uses within the site would be ancillary to the primary uses, it is likely that a very high
portion of trips to and from the retail uses would be shared trips visiting other portions of the site.
However, to maintain a conservative analysis, no internal trip reductions we taken. A 34 percent
pass-by trip reduction was taken for the retail trips. No reductions were taken for transit use.

A summary of the trip generation calculations for the proposed zone change is provided in the table

on the following page. Detailed trip generation calculation worksheets for the uses analyzed under
the existing and proposed zoning are provided in the attached technical appendix.
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TRIP GENERATION SUMMARY
20646 and 20666 S. Highway 213 Zone Change

AM Peak Hour PM Peak Hour
In Out | Total In Out | Total
Auto Care Center (40,000 sf) 59 31 | 90 52 56 | 108
Veterinary Clinic (15,000 sf) 44 17 61 28 43 71
Shopping Center (5,000 sf) 3 2 5 9 10 19
-Pass by trips (34%) -1 -1 -2 -3 -3 -6
Industrial Park (2.64 acres) 18 4 22 5 18 23
Total "RI" Zoning Trips 123 | 53 | 176 91 | 124 | 215
AM Peak Hour PM Peak Hour
In Out | Total In Out | Total
|2 Homes (Existing "RRFF-S‘_'ioning} 1 1 2 1 1 2

Based on the trip generation comparison between the existing and proposed zoning, the proposed
zone change could result in an increase of up to 174 net new site trips during the morning peak hour
and 213 additional trips during the evening peak hour, as compared to the existing zoning.

TRIP DISTRIBUTION

The distribution of site trips from future development within the subject property was estimated
based on existing travel patterns in the site vicinity as well as the locations of nearby population cen-
ters and major transportation routes from which site trips would be expected to originate. Overall, it
was assumed that 70 percent of future site trips will travel to and from the north on Highway 213,
while the remaining 30 percent of site trips will travel to and from the south on Highway 213.

Figure 3 on page 10 shows the trip distribution and assignment for the projected increase in traffic
associated with the proposed zone change.

20646 and 20666 S. Highway 213 Zone Change — Traffic Impact Study 9
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SAFETY ANALYSIS

SIGHT DISTANCE

Sight distance measurements were made at the existing Hal’s Construction site access intersections
along Highway 213. Required intersection sight distance was calculated from the equations given in
A POLICY ON GEOMETRIC DESIGN OF HIGHWAYS AND STREETS, published in 2010 by the
American Association of State Highway and Transportation Officials (AASHTO). The measure-
ments are based on a driver’s eye height of 3.5 feet above the roadway and an object height of 3.5
feet, with the driver’s eye 15 feet behind the edge of the near side travel lane. Based upon the meas-
ured 85" percentile speed of speed of 54 mph on Highway 213 a design speed of 55 mph was select-
ed and the intersection sight distance required is 610 feet in each direction.

Intersection sight distance to the north is very favorable, with available sight distances well in excess
of 1,000 feet from both access locations. Sight distance to the south is limited by a crest vertical
curve south of the subject property. Intersection sight distance was measured to be 455 feet to the
south from the southerly site access driveway and 578 feet to the south from the northerly site access
driveway. Neither of the existing access driveways currently has adequate sight distance for the
identified design speed. If the south driveway is closed and the north driveway is moved approxi-
mately 100 feet to the north, it is anticipated that adequate sight distance will be available. This po-
tential access location is approximately 95 feet south of the site’s north property line.

Based on the sight distance analysis, it is recommended that upon future development within the sub-
ject property the existing site access driveways be closed, and a new driveway be constructed that
provides a minimum of 610 feet of intersection sight distance in each direction from a position 15
feet behind the edge of the traveled way. No other sight distance mitigations are recommended.

LEFT-TURN LANE WARRANTS

To determine whether a southbound left-turn lane on S Highway 213 at the subject property is neces-
sary or may become necessary with full development under the proposed RI zoning, a left-turn lane
warrant analysis was conducted. A left-turn lane, or left-turn “refuge” is primarily a safety consider-
ation for the major street, removing left-turning vehicles from the through traffic stream.

The left-turn lane warrant analysis methodology used was the method described in the Oregon De-
partment of Transportation’s Analysis Procedures Manual, which is based on curves developed by
the Texas Transportation Institute. This methodology determines the need for a left-turn lane based
upon the volume of traffic on the major street, the number of lanes on the major street, travel speeds
along the major street and the volume of left-turning traffic. A speed of 45 mph was used for the
analysis since the posted speed on S Highway 213 is 45 mph.

The warrant analysis shows that a southbound left-turn lane is not currently needed since the site
serves fewer than 10 southbound left-turning vehicles under existing conditions. However following
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any site expansion that will increase the number of inbound trips during the morning peak hour it is
anticipated that a southbound left-turn lane will become warranted. Additional left-turn lane warrant
information is included in the attached appendix.

CRASH HISTORY

In order to determine whether there are existing safety deficiencies in the site vicinity, crash data was
obtained from the Oregon Department of Transportation’s Crash Analysis and Reporting Unit. The
crash analysis was based on the most recent five years of crash data for the intersection of Highway
213 at Henrici Road and the segment of Highway 213 on which the site takes access. The crash data
obtained was for the period between January 1, 2008 and December 31, 2012.

In addition to evaluation of the specific historical crashes at the study area locations, a crash rate was
calculated for the intersection of Highway 213 at Henrici Road. Crash rates allow comparison of
relative crash risks between intersections with widely differing traffic volumes by accounting for
both the number of crashes occurring and the number of vehicles passing through the intersection.
Crash rates are expressed as the number of crashes per million entering vehicles (CMEV). Crash
rates in excess of 1.0 CMEV may be indicative of safety deficiencies and therefore require detailed
analysis of the crash patterns at the intersection to determine whether there are contributing design
factors.

During the five-year analysis period, there were a total of eleven reported crashes near the intersec-
tion of Highway 213 and Henrici Road. These included eight rear-end collisions, one turning
movement collision, one sideswipe meeting collision and one animal-related collision. The crashes
resulted in three incapacitating injuries, three non-incapacitating injuries and five reports of “possible
injury/complaint of pain”. The incapacitating injuries occurred during two separate crashes, both of
which were rear-end collisions. The crash rate for the intersection was calculated to be 0.34 CMEV.

The segment of Highway 213 on which the site fronts had a total of six reported crashes during the
five-year analysis period, four of which were also included in the crash data repott for the intersec-
tion of Highway 213 at Henrici Road. The additional two crashes reported were rear-end collisions
near the intersection of Highway 213 and Quail Crest Lane. There were no resulting injuries.

Based on the detailed crash analysis, no significant safety hazards were identified in the site vicinity,
and no mitigation is recommended.
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OPERATIONAL ANALYSIS

BACKGROUND TRAFFIC

In order to determine whether the proposed development may have a significant effect on the sur-
rounding transportation system as defined under Oregon’s Transportation Planning Rule, a 20-year
planning horizon analysis was prepared for the study area intersections.

Background year 2035 traffic volumes for the evening peak hour were taken from Clackamas Coun-
ty’s Transportation System Plan. In order to determine the year 2035 morning peak hour traffic vol-
umes, the existing year 2013 traffic volumes were adjusted to account for seasonal traffic variations
as well as growth over time.

The seasonal adjustment was calculated to be 1.1 percent, following the procedure described in
ODOT’s Analysis Procedures Manual. This adjustment accounts for the fact that count data was
collected in late August, while the annual peak traffic volumes are typically observed during the
middle of August.

Growth in through traffic volumes along Highway 213 was projected based on data from ODOT’s
Future Volume Table. This table provides model data showing year 2010 and projected year 2031
traffic volumes for a location approximately 100 feet north of Henrici Road. Based on the data, a
growth rate of 0.8 percent per year (linear) was calculated for this segment of Highway 213. In con-
junction with the 1.1 percent seasonal adjustment this results in an increase of 18.9 percent over the
existing year 2013 traffic volumes to account for anticipated growth through 2035.

Traffic volumes on Henrici Road may be subject to more variation that those on Highway 213. Ac-
cordingly, an exponential growth rate of 2.0 percent per year was applied to the existing Henrici
Road traffic volumes. In conjunction with the 1.1 percent seasonal adjustment this results in an in-
crease of 56 percent over the existing year 2013 traffic volumes.

No specific developments have been identified near the site that will contribute to the planning hori-
zon traffic volumes at the study area intersections.

Since the outright permitted uses under the existing RRFF-5 zoning result in fewer site trips than are
currently present, for the background conditions the turning movements at area intersections were
adjusted to reflect a change to operation with just two single-family homes on the subject property.

Figure 4 on page 14 shows the projected year 2035 background conditions volumes under the exist-

ing zoning. Figure 5 on page 15 shows the year 2035 traffic volumes with the addition of site trips
from the “reasonable worst-case” development under the proposed zoning.

20646 and 20666 S. Highway 213 Zone Change — Traffic Impact Study 13
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CAPACITY ANALYSIS

To determine the level of service at the study intersections, a capacity analysis was conducted. The
analysis was conducted according to the unsignalized intersection analysis methodologies in the
HIGHWAY CAPACITY MANUAL (HCM) published by the Transportation Research Board.

Both study intersections operate under the jurisdiction of the Oregon Department of Transportation.
The applicable minimum operational standards are established under the Oregon Highway Plan and
are based on the volume-to-capacity ratio (v/c).

Based on the location of the study intersections in a developed rural area outside the urban growth
boundary and the classification of Highway 213 as a District Highway, the maximum permissible v/c
ratio is 0.75.

The intersection of Highway 213 at Henrici Road currently operates with a v/c ratio of 0.52 during
the morning peak hour and 0.66 during the evening peak hour. Under year 2035 background traffic
conditions, the intersection is projected to operate with a v/c ratio of 0.60 during the morning peak
hour and 0.90 during the evening peak hour. With full development of the subject property under the
proposed RI zoning, the intersection is projected to operate with a v/c ratio of 0.63 during the morn-
ing peak hour and 1.13 during the evening peak hour. If a center two-way left-turn lane is construct-
ed within Highway 213 to allow two-stage left turns at the intersection, it is projected to operate with
a v/c ratio of 0.63 during the morning peak hour and 0.75 during the evening peak hour with full de-
velopment of the subject property under the proposed zoning.

The intersection of Highway 213 at the Hal’s Construction site access currently operates with a v/c
ratio of 0.54 during the morning peak hour and 0.37 during the evening peak hour. Under year 2035
background traffic conditions, the intersection is projected to operate with a v/c ratio of 0.64 during
the morning peak hour and 0.41 during the evening peak hour assuming development with only two
single-family homes. With full development of the subject property under the proposed RI zoning,
the intersection is projected to operate with a v/c ratio of 0.66 during the morning peak hour and 1.47
during the evening peak hour. If a center two-way left-turn lane is constructed within Highway 213
to provide a southbound left-turn refuge for vehicles entering the site and allow for two-stage left
turns from the driveway onto Highway 213 southbound, it is projected to operate with a v/c ratio of
0.66 during the morning peak hour and 0.60 during the evening peak hour with full development of
the subject property under the proposed zoning.

The results of the capacity analysis, along with the Levels of Service (LOS) and delay are shown in
the following table. Detailed capacity analysis results are included in the appendix to this report.
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LEVEL OF SERVICE SUMMARY

AM Peak Hour PM Peak Hour
LOS Delay V/C LOS Delay V/C

Highway 213 at Henrici Road

Existing 2013 Conditions C 20 0.52 D 27  0.66
2035 Background D 26 0.60 F 80 0.90
2035 Bkgd. Plus Zone Change D 30 0.63 F 184 1.13
2035 Zone Change Mitigated* C 21 0.63 C 22 0.5
Highway 213 at Site Access
Existing 2013 Conditions C 22 0.54 C 21 037
2035 Background C 20 0.64 B 14 041
2035 Bkgd. Plus Zone Change  F 56  0.66 F 322 147
2035 Zone Change Mitigated* D 27  0.66 D 35  0.60

LOS = Level of Service

Delay = Average Delay per Vehicle in Seconds

V/C = Volume-to-Capacity ratio

* With center two-way left-turn lane on Highway 213 for two-stage left turns.

As shown in the table above, the study intersections currently operate acceptably. Under year 2035
traffic conditions assuming only levels of development permissible under the current residential
(RRFF-5) zoning of the subject property, the site access would be projected to operate acceptably;
however the intersection of Highway 213 at Henrici Road would be projected to operate with a v/c
ratio of 0.90, well above the target of 0.75. With the addition of maximum development under the
proposed RI zoning, both study intersections would be projected to operate acceptably duting the
morning peak hour but with volumes exceeding capacity during the evening peak hour. If a center
two-way left-turn lane is provided within Highway 213 to allow vehicles to make two-stage left turns
at both study intersections, operation is projected to be acceptable either with or without the addition
of site trips from maximum development under the proposed zoning. No other operational mitiga-
tions are necessary or recommended.

TRANSPORTATION PLANNING RULE ANALYSIS

The Transportation Planning Rule (TPR) is in place to ensure that the transportation system is capa-
ble of supporting possible increases in traffic intensity that could result from changes to adopted
plans and land use regulations. The applicable portion of the TPR is quoted directly in italics below,
with a response directly following.
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660-012-0060

(1) If an amendment to a functional plan, an acknowledged comprehensive plan, or a land use regu-
lation (including a zoning map) would significantly affect an existing or planned transportation
facility, then the local government must put in place measures as provided in section (2) of this
rule, unless the amendment is allowed under section (3), (9) or (10) of this rule. A plan or land
use regulation amendment significantly affects a transportation facility if it would:

(a) Change the functional classification of an existing or planned transportation facility (exclu-
sive of correction of map errors in an adopted plan);

(b) Change standards implementing a functional classification system; or

(c) Result in any of the effects listed in paragraphs (A) through (C) of this subsection based on
projected conditions measured at the end of the planning period identified in the adopted
TSP. As part of evaluating projected conditions, the amount of traffic projected to be gener-
ated within the area of the amendment may be reduced if the amendment includes an en-
forceable, ongoing requirement that would demonstrably limit traffic generation, including,
but not limited to, transportation demand management. This reduction may diminish or
completely eliminate the significant effect of the amendment.

(A) Types or levels of travel or access that are inconsistent with the functional classifica-
tion of an existing or planned transportation facility;

(B) Degrade the performance of an existing or planned transportation facility such that it
would not meet the performance standards identified in the TSP or comprehensive
plan; or

(C) Degrade the performance of an existing or planned transportation facility that is oth-
erwise projected to not meet the performance standards identified in the TSP or com-
prehensive plan.

In this case, subsections (a) and (b) do not apply, since the proposed zone change will not change the
functional classification of any facilities, and will not change standards implementing the functional
classification system. However subsection (c) does apply, since the performance of the study inter-
sections is projected to be degraded by the proposed zone change and is not projected to meet the
performance standards established by the Oregon Department of Transportation in the Oregon
Highway Plan. Accordingly, the zone change could result in a significant effect as defined under Or-
egon’s Transportation Planning Rule. Accordingly, a remedy for this potential significant effect will
be required.

(2) If a local government determines that there would be a significant effect, then the local govern-
ment must ensure that allowed land uses are consistent with the identified function, capacity, and
performance standards of the facility measured at the end of the planning period identified in the
adopted TSP through one or a combination of the remedies listed in (a) through (e) below, un-
less the amendment meets the balancing test in subsection (2)(e) of this section or qualifies for
partial mitigation in section (11) of this rule. A local government using subsection (2)(e), section
(3), section (10) or section (11) to approve an amendment recognizes that additional motor vehi-
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cle traffic congestion may result and that other facility providers would not be expected to pro-
vide additional capacity for motor vehicles in response to this congestion.

(a) Adopting measures that demonstrate allowed land uses are consistent with the planned
function, capacity, and performance standards of the transportation facility.

(b) Amending the TSP or comprehensive plan to provide transportation facilities, improvements
or services adequate to support the proposed land uses consistent with the requirements of
this division, such amendments shall include a funding plan or mechanism consistent with
section (4) or include an amendment to the transportation finance plan so that the facility,
improvement, or service will be provided by the end of the planning period.

(c) Amending the TSP to modify the planned function, capacity or performance standards of the
transportation facility.

(d) Providing other measures as a condition of development or through a development agree-
ment or similar funding method, including, but not limited to, transportation system man-
agement measures or minor transportation improvements. Local governments shall, as part
of the amendment, specify when measures or improvements provided pursuant to this sub-
section will be provided.

(e) Providing improvements that would benefit modes other than the significantly affected mode,
improvements to facilities other than the significantly affected facility, or improvements at
other locations, if the provider of the significantly affected facility provides a written state-
ment that the system-wide benefits are sufficient to balance the significant effect, even
though the improvements would not result in consistency for all performance standards.

In this instance, the proposed remedy for the significant effect is to provide minor transportation im-
provements per subsection (d) above. Specifically, the necessary mitigation consists of constructing
a center two-way left-turn lane within Highway 213 to allow two-stage left-turns to be made from
the side-street approaches that would otherwise operate with volumes exceeding capacity. This miti-
gation is sufficient to meet the performance standards established under the Oregon Highway Plan
and therefore is projected to fully mitigate the impact of the proposed zone change. Notably, this im-
provement will be required for the intersection of Highway 213 at Henrici Road to operate accepta-
bly either with or without the addition of site trips from the proposed zone change.
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PROPOSED MITIGATION SUMMARY

Based on the operational and safety analysis for the proposed zone change on the Hal’s Construction
site, the following recommendations are made:

D

2)

3)

4)

Upon any future development resulting in an increase in site trips, the existing site access
driveways should be closed and a new driveway should be constructed at a location provid-
ing a minimum of 610 feet of intersection sight distance in each direction. Additionally, a
southbound left-turn lane should be constructed to serve traffic entering the site.

Operation of the intersection of Highway 213 at Henrici Road is projected not to meet
ODOT’s performance standards either with or without the addition of site trips from the pro-
posed zone change. With improvements to accommodate two-stage left turns, intersection
operation is projected to be acceptable. Accordingly, it is recommended that in conjunction
with any future development proposals on the subject property a proportionate share of pro-
ject costs for the necessary improvements at Highway 213 and Henrici Road be collected for
the development.

If at any point the site trip generation associated with a proposed development on the subject
property is projected to exceed 154 total trips during the evening peak hour, a westbound
left-turn lane should be constructed to serve the site.

If at any point the trip generation for the subject property is projected to exceed 186 total
trips during the evening peak hour, the highway should be reconstructed to accommodate
two-stage left turns at the site access.

20646 and 20666 S. Highway 213 Zone Change — Traffic Impact Study . 20



CONCLUSIONS

Based on the most recent five years of crash data, the study area intersections are currently operating
acceptably with respect to safety. No safety mitigations are recommended.

Upon any future development resulting in an increase in site trips on the subject property, the exist-
ing site access driveways should be closed and a new driveway should be constructed at a location
providing a minimum of 610 feet of intersection sight distance in each direction. Additionally, a
southbound left-turn lane should be constructed on Highway 213 to serve traffic entering the site.

In conjunction with any future development proposals on the subject property a proportionate share
of project costs for the necessary improvements at Highway 213 and Henrici Road should be collect-
ed for the development.

If at any point the site trip generation associated with a proposed development on the subject proper-
ty is projected to exceed 154 total trips during the evening peak hour, a westbound left-turn lane
should be constructed to serve the site.

If the trip generation for the subject property is projected to exceed 186 total trips during the evening
peak hour, the highway should be reconstructed to accommodate two-stage left turns at the site ac-
cess.

Conditions of approval requiring the above improvements at the identified times are sufficient to

meet the requirements of Oregon’s Transportation Planning Rule. No further mitigations are rec-
ommended in conjunction with the proposed zone change.
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Heavy Vehicle 15-Minute Interval Summary
7:00 AM to 9:00 AM
Interval Northbound Southbound Eastbound Westbound
Start Hwy 213 Hwy 213 L Henrici Rd | __ HenriciRd Interval
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Heavy Vehicle Peak Hour Summary
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Peak Hour Summary

All Traffic

Clay Carney
(503) 833-2740

Hwy 213 & Henrici Rd

7:00 AM to 8:00 AM
Tuesday, August 27, 2013
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SB 0.85 8.9% 405
Intersection 0.97 7.6% 1,321

Count Period: 7:00 AM to 9:00 AM
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5:00 PM 13 | o 1| 18 19 o | o I a2




Peak Hour Summary

Clay Carney
(503) 833-2740
Hwy 213 & Henrici Rd
4:30 PM to 5:30 PM
Tuesday, August 27, 2013
o
A o)
N
;' Bikes
T| 2
1164 601
1083 | 81
v 3
Peds 0
Bikes 0
49
65 ‘
N 16
= ;s-«%z e
3 ]
o s o
97
Bikes 0
Peds 0 Henrici Rd
2
552 | 16
1099 568
. ™
Bikes ‘;‘
1 b
=
-
Approach  PHF HV% Volume
EB 0.00 0.0% 0
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All Traffic Data Page 1
15105 SE 17th St.

Vancouver, WA. 98683 STElEEET

503-833-2740 HALS CONSTRUCTION

Start 27-Aug-13

Time Tue Car Enter HV Enter Car Exit HV Exit Total
12:00 AM
12:15
12:30
12:45
01:00
01:15
01:30
01:45
02:00
02:15
02:30
02:45
03:00
03:15
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03:45
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08:15
08:30
08:45
09:00
09:15
09:30
09:45
10:00
10:15
10:30
10:45
11:00
11:15
11:30
11:45
Total 16 13
__Percent 50.0% 9.7% 222%  181% .

Peak - 06:15 11:00 07:30 07:00 - - - - 06:45

Vol. - 20 4 6 9 - - - - 28

P.H.F. 0.714 0.333 0.375 0.281 0.583
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All Traffic Data Page 2
15105 SE 17th St.

Vancouver, WA. 98683 Site Code: 1

503-833-2740 HALS CONSTRUCTION

Start 27-Aug-13
Time Tue Car Enler HV Enter Car Exit HV Exit _ Total
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12:15
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12:45
01:00
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08:15
08:30
08:45
09:00
09:15
09:30
09:45
10:00
10:15
10:30
10:45
1100
11:15
11:30
11:45 (
Total 15

__Percent 246%  16.4% 55.7% 3.
Peak - 17:00 13:30 12:30
Vol. B 7 3 13 - -
P.H.F. 0.438 0.250 0.650 0.250 0.625
Grand
Total 51 17 50 15 133
Percent 38.3% 12.8% 37.6% 11.3%
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TRIP GENERATION CALCULATIONS

Land Use: Automobile Care Center

AM PEAK HOUR

Trip Rate: 2.25

Land Use Code: 942
Variable: 1000 Sq Feet Gross Leasable Area
Variable Quantity: 40

PM PEAK HOUR

Trip Equation: T =2.41(X)+11.79

Enter | Exit Total Enter | Exit | Total
Directional | g0, | 340, Directional | yo0/ | 550
Distribution Distribution
Trip Ends 59 31 90 Trip Ends 52 56 108
SATURDAY SUNDAY
Trip Rate: 23.72 Trip Rate: 11.88
Enter | Exit Total Enter | Exit Total
Directional 0 0 Directional " 0
Distribution 20 s Distribution S e
Trip Ends 474 474 948 Trip Ends 238 238 476

Source: TRIP GENERATION, Eighth Edition




TRIP GENERATION CALCULATIONS

Land Use:
Land Use Code:
Variable:
Variable Value:

AM PEAK HOUR

Trip Rate: 4.08

Animal Hospital/Veterinary Clinic
640

1000 Sq Ft Gross Floor Area

15

PM PEAK HOUR
Trip Rate: 4.72

Enter | Exit Total Enter | Exit | Total
Directional 729 28% Directional 399 61%
Distribution ° ° Distribution ° °
Trip Ends 44 17 61 Trip Ends 28 43 T

Source: TRIP GENERATION, Ninth Edition




TRIP GENERATION CALCULATIONS

Land Use: Shopping Centen

Land Use Code: 820

Variable: 1,000 Sq Ft Gross Leasable Area

Variable Value: 5.0

AM PEAK HOUR

Trip Rate: 0.96

PM PEAK HOUR

Trip Rate: 3.71

Enter | Exit Total Enter | Exit Total
D'ue?tlor.lal 62% 38% Dllrec.:tlorllal 48% 529
Distribution Distribution
Trip Ends Trip Ends {0 | 19
WEEKDAY SATURDAY
Trip Rate: 42.7 Trip Rate: 49.97
Enter | Exit Total Enter | Exit Total
Directional | 550/ | 500, Directional | 550/ | 550,
Distribution Distribution
Trip Ends Trip Ends ' ]25

Source: TRIP GENERATION, Ninth Edition




TRIP GENERATION CALCULATIONS

Land Use:

Land Use Code:
Variable:
Variable Quantity:

AM PEAK HOUR

Trip Rate: 8.20

Enter | Exit | Total
Directional = 1 g3, | 179,
Distribution _
Trip Ends 18=[=4 =27
WEEKDAY
Trip Rate: 61.17
Enter | Exit Total
Directional
. 509 509
Distribution - o
Trip Ends | 81 81 162

Industrial Park
130
Acres
2.64
PM PEAK HOUR
Trip Rate: 8.53
Enter | Exit | Total
D.1re<.:t101:1a1 21% 79%
Distribution
Trip Ends 5 18 23
SATURDAY
Trip Rate: 34.23
Enter | Exit | Total
D.1re<.:t10r.1a1 50% 50%
Distribution
Trip Ends 45 45 90

Source: TRIP GENERATION, Ninth Edition




TRIP GENERATION CALCULATIONS

Land Use:
Land Use Code:
Variable:
Variable Value:

AM PEAK HOUR

Trip Rate: 0.75

Single-Family Detached Housing
210

Dwelling Units

32

PM PEAK HOUR

Trip Rate: 1.00

Enter | Exit Total Enter | Exit Total
Directional Directional
e e 25% 75% o 63% 37%
Distribution Distribution
Trip Ends 6 18 24 Trip Ends 20 12 32
WEEKDAY SATURDAY
Trip Rate: 9.52 Trip Rate: 9.91
Enter | Exit Total Enter | Exit Total
Directional o : Directional " -
Distribution ol 0% Distribution 0% 20
Trip Ends 152 152 304 Trip Ends 159 159 318

Source: TRIP GENERATION, Ninth Edition
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Dir escr] n 1 11 2031 R
154 4.09 0,02 mile south of Aldcrman Road 4200 6100 0.8537
154 6.24 0,02 milc north of Bellevue-1lopewelt 1lighway 4200 5800 | 0.8333
155 0.15 0,15 mile cast of Pacific ighwiy West (ORTUW) 1400 1700 | 0.7749
155 2.24 1 0.02 il west of Whiteson Road 1400 1800 | 0.8184
155 2.28 | 0,02 mile cast of Whilcson Road 1700 2200 0.8718
155 4.30 0,02 mile cast of Airport Road 1200 1500 0.6148 |
155 6.56 5 0,10 mile sewth of Stringtown Road 2700 AR00 | 0918
155 6.76 0,10 mile north of Stringiown Road 5100 7500 | 0.8882
155 7.42 ) 0,02 mile southwest of Lafayeue Highway (OR233) 2000 2600 | 0.8878
155 7.46 0,02 mile nottheast of Lafayelle 1lighway (OR233) 1100 1400 | 0.8479
155 8.30 10.02 mile east of Flower Lanc 1500 2000 0,8546
155 8.68 0,02 mile west of 8ih Sireet 2600 3100 | 0.6667
155 9.03 0.02 milc west of 5th Street 3200 3300 0.2604
155 217 1 0.02 mile west of Salem-Dayton Ifighway (OR221) 2800 2900 0.0348
157 0.55 1 0.06 mile north of Willamina-Salem ighway (OR22) 4000 6000 | 03535
157 1.56 | South eity limits of Willamina, (.08 mile south of 11ill Drive 4000 6100 | 0.2994
157 2.03 I 0.02 mile south of Polk Strect 4300 4500 | 0.0310
157 224 | 0.04 milc south of W. Main Surcct 5700 8700 0.2687
157 2.31 1 |0.02 mile west of "B Street 6000 BEO0 | 0.1844
157 2.40 1 0.02 mile cast of "C" Sureel 5600 7600 | 0.0512
|:5% 2,54 | 0.02 mile cast of "L" Street 5000 5900 | 0.0192
157 278 0,11 mile cast of Oaken Ilills Drive 4300 5700 | 0.1696
157 | 539 TL08 mile cast of Rock Creck Road 4400 6100_| 0.2653
157 6.53 0,02 mile west of Western Street 5400 8100_| 0.3800
157 7.11 1 [0:02 mile west of Bridge Strect 6200 8000 | 0.2697
157 T.15 .02 mile casl of Bridge Streel 5800 7900 0,5669
157 7.26 0,052 mife easi of 1ill Sirect 6000 RSO0 ] 0.6195

0.02 milc north of Abiqua Road N.E.

160 26.49 1 0,02 milc south of Abiqua Road N.E. 4000 5900 | 0.5815
160 27.30 | 0.02 mile south of §, Abiqua Road NLE. 5000 7700 0.7128
160 28.76 [0.05 il west of Meridian Road N, B, (Monitar Road) 5000 7400 | 0.4341
160 29,57 0.02 mile casl of N, 2nd Suicel —— 7300 9900 0.8241

0,02 mile cast of Lillsboro-Silverton Highway (OR214-Nail hound ) 8800 | 0.7521

0,02 mile cast of Hillsboro-Silverton Highway (OR2 14-Southbound
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HCM Unsignalized Intersection Capacity Analysis

1: OR 213 & Henrici Road 712112016
SRR BV

Movement WBL WBR NBT NBR SBL SBT

Lane Configurations N d 4 'l b 4

Volume (veh/h) 1 3 850 24 28 377

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 097 097 097 097 097 097

Hourly flow rate (vph) 1 32 876 25 29 389

Pedestrians

Lane Width (i)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh) 4

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 1323 876 876
vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 1323 876 876

tC, single (s) 6.4 6.2 4.2

tC, 2 stage (s)

tF (s) 35 33 23

p0 queue free % 93 N 96

cM capacity (veh/h) 163 344 742

Direction,Lane# _ WB1 NBY1 N2 Bt sB2 . Y
Volume Total 43 876 25 29 389

Volume Left " 0 0 29 0

Volume Right 32 0 25 0 0

¢SH 466 1700 1700 742 1700

Volume to Capacity 009 052 001 004 023

Queue Length 95th (ft) 8 0 0 3 0

Control Delay (s) 19.7 0.0 00 101 0.0

Lane LOS C B

Approach Delay (s) 19.7 0.0 0.7

Approach LOS C

ntersection Summary = s -

Average Delay 08

Intersection Capacity Utilization 54.7% ICU Level of Service A
Analysis Period (min) 15

Hal's Construction Zone Change 8/27/2013 2013 AM Existing Conditions Synchro 8 Light Report

MTA Page 1



HCM Unsignalized Intersection Capacity Analysis

2: OR 213 & Hals Construction 7/21/2016
T

Movement WBL WBR NBT NBR SBL  SBT

Lane Configurations L T J

Volume (veh/h) 4 10 871 4 g 379

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 075 075 09 09 09 095

Hourly flow rate (vph) 5 13 917 4 9 39

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 1337 919 921

vC1, stage 1 confvol

vC2, stage 2 conf vol

vCu, unblocked vol 1337 919 91

tC, single (s) 6.6 6.4 43

tC, 2 stage (s)

tF (s) 37 35 24

p0 queue free % 97 96 99

cM capacity (veh/h) 153 305 672

Direction,Lane#  wB1 NBY SB1 TS

Volume Total 19 921 408

Volume Left 5 0 9

Volume Right 13 4 0

cSH 237 1700 672

Volume to Capacity 008 054 0.01

Queue Length 95th (ft) 6 0 1

Control Delay (s) 215 0.0 04

Lane LOS C A

Approach Delay (s) 215 0.0 04

Approach LOS C

Intersection Summary ~ . -

Average Delay 04

Intersection Capacity Utilization 56.1% ICU Level of Service

Analysis Period (min) 15

Hal's Construction Zone Change 8/27/2013 2013 AM Existing Conditions Synchro 8 Light Report

MTA

Page 2



HCM Unsignalized Intersection Capacity Analysis

1. OR 213 & Henrici Road 7/21/2016
PO B

Movement WBL  WBR  NBT NBR  SBL  SBT

Lane Configurations % [ 4 o % 4

Volume (veh/h) 16 49 552 16 81 1083

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 09 09 09 096 09 096

Hourly flow rate (vph) 17 51 575 17 84 1128

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh) 4

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vG, conflicting volume 1872 575 575

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 1872 575 575

tC, single (s) 6.4 6.2 41

tC, 2 stage (s)

tF (s) 35 33 22

p0 queue free % 77 90 92

cM capacity (veh/h) 72 518 998

Direction, Lane# ~ WB1 NB1 NB2 'SB1 sB2 = =

Volume Total 68 575 17 84 1128

Volume Left 17 0 0 84 0

Volume Right 51 0 17 0 0

cSH 294 1700 1700 998 1700

Volume to Capacity 023 034 001 008 066

Queue Length 95th (ft) 22 0 0 7 0

Contro! Delay (s) 26.6 0.0 0.0 8.9 0.0

Lane LOS D A

Approach Delay (s) 26.6 0.0 0.6

Approach LOS D

Infersection Summary

Average Delay 14

Intersection Capacity Utilization 67.0% ICU Level of Service

Analysis Period (min) 15

Hal's Construction Zone Change 8/27/2013 2013 PM Existing Conditions

MTA

Synchro 8 Light Report
Page 1



HCM Unsignalized Intersection Capacity Analysis

2: OR 213 & Hals Construction 7/21/2016
'O V.

Movement: WBL  WBR  NBT NBR  SBL  SBT

Lane Configurations L " &

Volume {veh/h) 1 4 597 1 3 1096

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 076 075 095 09 09 095

Hourly flow rate (vph) 1 5 628 1 3 1154

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 1789 629 629

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 1789 629 629

tC, single (s) 6.6 6.4 43

tC, 2 stage (s)

tF (s) 3.7 35 24

p0 queue free % 98 99 100

cM capacity (veh/h) 80 451 872

D e SRl cat (O A RN T Bl e e il bl

Volume Total 7 629 1157

Volume Left 1 0 3

Volume Right 5 1 0

¢SH 234 1700 872

Volume to Capacity 003 037 000

Queue Length 95th (ft) 2 0 0

Control Delay (s) 20.8 0.0 0.1

Lane LOS C A

Approach Delay (s) 20.8 0.0 0.1

Approach LOS C

Intersection Summary. e e e » ]

Average Delay 0.2

Intersection Capacity Utilization 70.1% ICU Level of Service

Analysis Period (min) 15

Hal's Construction Zone Change 8/27/2013 2013 PM Existing Conditions Synchro 8 Light Report

MTA

Page 2



HCM Unsignalized Intersection Capacity Analysis

1. OR 213 & Henrici Road 7/21/2016
v Nt s

Movement WBL WBR NBT NBR SBL SBT

Lane Configurations % i 4 ol % 4

Volume (veh/h) 17 47 995 36 42 437

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 097 097 097 097 097 097

Hourly flow rate (vph) 18 48 1026 37 43 451

Pedestrians

Lane Width (i)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh) 4

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 1563 1026 1026

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 1563 1026 1026

tC, single (s) 6.4 6.2 42

tC, 2 stage (s)

tF (s) 35 3.3 23

p0 queue free % 84 83 93

cM capacity (veh'h) 113 281 650

Direction; Lane # W81 NB1 NB2 SB1 882 o -

Volume Total 66 1026 37 43 451

Volume Left 18 0 0 43 0

Volume Right 48 0 37 0 0

¢SH 383 1700 1700 650 1700

Volume to Capacity 017 060 002 007 027

Queue Length 95th (ft) 15 0 0 5 0

Control Delay (s) 26.3 0.0 00 109 0.0

Lane LOS D B

Approach Delay (s) 26.3 0.0 1.0

Approach LOS D

Intersection Summary. T |

Average Delay 14

Intersection Capacity Utilization 62.4% ICU Level of Service

Analysis Period (min) 15

Hal's Construction Zone Change 8/27/2013 2035 AM Background Conditions Synchro 8 Light Report

MTA

Page 1



HCM Unsignalized Intersection Capacity Analysis

2: OR 213 & Hals Construction 7/21/2016
v Nt 2 M

Movement WBL WBR NBT NBR  SBL  SBT

Lane Configurations " S ¥

Volume (veh/h) 0 1 1030 0 1 453

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 075 075 095 085 095 095

Hourly flow rate (vph) 0 1 1084 0 1 477

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 1563 1084 1084

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 1563 1084 1084

tC, single (s) 6.6 6.4 43

tC, 2 stage (s)

tF (s) 37 35 24

p0 queue free % 100 99 100

cM capacity (veh/h) M1 243 580

Direction, Lane # ~ wB1 NBf S8BT = T

Volume Total 1 1084 478

Volume Left 0 0 1

Volume Right 1 0 0

cSH 243 1700 580

Volume to Capacity 001 064 0.00

Queue Length 95th (ft) 0 0 0

Control Delay (s) 19.9 0.0 0.1

Lane LOS C A

Approach Delay (s) 19.9 0.0 0.1

Approach LOS C

Average Delay 00

Intersection Capacity Utilization 64.2% ICU Level of Service

Analysis Period (min) 15

Hal's Construction Zone Change 8/27/2013 2035 AM Background Conditions Synchro 8 Light Report

MTA

Page 2



HCM Unsignalized Intersection Capacity Analysis

1. OR 213 & Henrici Road 7/21/2016
" V.

Movement _ WBL WBR NBT NBR SBL  SBT

Lane Configurations % ol | 'l % 4

Volume {(veh/h) 45 96 611 59 86 1169

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 094 094 094 094 094 094

Hourly flow rate (vph) 48 102 650 63 91 1244

Pedestrians

Lane Width (ft)

Walking Speed (it/s)

Percent Blockage

Right turn flare (veh) 4

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 2077 650 650

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 2077 650 650

tC, single (s) 6.4 6.2 41

tC, 2 stage (s)

tF (s) 35 33 22

p0 queue free % 10 78 90

cM capacity (veh/h) 53 469 936

Direction, Lane # WBAT N NB2T T SBAT I SEE Y T e AP - T

Volume Total 150 650 63 91 1244

Volume Left 48 0 0 91 0

Volume Right 102 0 63 0 0

cSH 167 1700 1700 936 1700

Volume to Capacity 090 038 004 010 073

Queue Length 95th (ft) 163 0 0 8 0

Control Delay (s) 795 0.0 0.0 9.3 0.0

Lane LOS F A

Approach Delay (s) 79.5 0.0 0.6

Approach LOS F

Intersection Summary. i -

Average Delay 58

Intersection Capacity Utilization 71.5% ICU Level of Service C

Analysis Period (min) 15

Hal's Construction Zone Change 8/27/2013 2035 PM Background Conditions Synchro 8 Light Report

MTA

Page 1



HCM Unsignalized Intersection Capacity Analysis

2: OR 213 & Hals Construction 7/21/2016
Nt oS

Movement WBL WBR NBT NBR  SBL  SBT

Lane Configurations L T 4

Volume (veh/h) 0 1 669 0 1 1213

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 075 075 095 095 095 095

Hourly flow rate (vph) 0 1 704 0 1 1277

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 1983 704 704

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 1983 704 704

tC, single (s) 6.6 6.4 43

tC, 2 stage (s)

tF (s) 3.7 315 24

p0 queue free % 100 100 100

cM capacity (veh/h) 60 408 816

Direction; Lane # ~ WB1 NBM1  8BY1. Ty _

Volume Total 1 704 1278

Volume Left 0 0 1

Volume Right 1 0 0

cSH 408 1700 816

Volume to Capacity 000 041 0.00

Queue Length 95th (ft) 0 0 0

Control Delay (s) 13.9 0.0 0.1

Lane LOS B A

Approach Delay (s) 13.9 0.0 0.1

Approach LOS B

Infersection Simmary 3 :

Average Delay 0.0

Intersection Capacity Utilization 74.6% ICU Level of Service

Analysis Period (min) 15

Hal's Construction Zone Change 8/27/2013 2035 PM Background Conditions Synchro 8 Light Report

MTA

Page 2



HCM Unsignalized Intersection Capacity Analysis

1: OR 213 & Henrici Road 712112016
Nt S

Movement WBL WBR NBT NBR  SBL S8BT

Lane Configurations N ' 4 'l % 4

Volume (veh/h) 17 47 1032 36 42 522

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 097 097 097 097 097 097

Hourly flow rate (vph) 18 48 1064 37 43 538

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh) 4

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 1689 1064 1064

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 1689 1064 1064

tC, single (s) 6.4 6.2 4.2

tC, 2 stage (s)

tF (s) 35 33 23

p0 queue free % 81 82 93

cM capacity (veh/h) 94 267 629

Direction, Lane#  WB1 NBY1 NB2 SBY sSB2 P a T

Volume Total 66 1064 37 43 538

Volume Left 18 0 0 43 0

Volume Right 48 0 37 0 0

cSH 355 1700 1700 629 1700

Volume to Capacity 019 063 002 007 032

Queue Length 95th (ft) 17 0 0 6 0

Control Delay (s) 29.5 0.0 00 1141 0.0

Lane LOS D B

Approach Delay (s) 29.5 0.0 0.8

Approach LOS D

Intersection Summary. el R0

Average Delay 14

Intersection Capacity Utilization 64.3% ICU Level of Service

Analysis Period (min}) 15

Hal's Construction Zone Change 8/27/2013 2035 AM Bkgd plus Zone Change Conditions Synchro 8 Light Report

MTA

Page 1



HCM Unsignalized Intersection Capacity Analysis

2: OR 213 & Hals Construction 7/21/2016
VAR BV R

Movement WBL WBR NBT NBR SBL S8BT

Lane Configurations L4 P+ &

Volume (veh/h) 16 39 1029 38 86 453

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 075 075 095 095 095 095

Hourly flow rate (vph) 21 52 1083 40 91 477

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 1761 1103 1123
vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 1761 1103 1123
{C, single (s) 6.6 6.4 43
tC, 2 stage (s)
tF (s) 37 35 24
p0 queue free % 70 78 84
70 237 560
Direction; Lane # VY5 BTN WPl Sl £ L 0 T
Volume Total 73 1123 567
Volume Left 21 0 N
Volume Right 52 40 0
cSH 140 1700 560
Volume to Capacity 052 066 0.16
Queue Length 95th (ft) 63 0 14
Control Delay (s) 56.1 0.0 44
Lane LOS F A
Approach Delay (s) 56.1 0.0 44
Approach LOS F
Intersection Stimmary ap— = 5
Average Delay 3.7
Intersection Capacity Utilization 98.4% ICU Level of Service F
Analysis Period (min) 15
Hal's Construction Zone Change 8/27/2013 2035 AM Bkgd plus Zone Change Conditions Synchro 8 Light Report

MTA Page 2



HCM Unsignalized Intersection Capacity Analysis
1. OR 213 & Henrici Road

7/21/2016

oAt

Movement WBL WBR NBT NBR  SBL  SBT
Lane Configurations % i # if N

Volume (veh/h) 45 96 697 59 86 1232
Sign Control Stop Free Free
Grade 0% 0% 0%
Peak Hour Factor 095 095 095 09 09 09
Hourly flow rate (vph) 47 101 734 62 91 1297
Pedestrians

Lane Width (f)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh) 4

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 2212 734 734
vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 2212 734 734
{C, single (s) 6.4 6.2 41
tC, 2 stage (s)

tF (s) 35 3.3

p0 queue free % 0 76

cM capacity (veh/h) 43 420

Direction, Lane # WB1 NB1

Volume Total 148 734

Volume Left 47 0

Volume Right 101 0

cSH 131 1700

Volume to Capacity 113 043

Queue Length 95th (ft) 216 0

Control Delay (s) 184.4 0.0

Lane LOS F

Approach Delay (s) 184.4 0.0

Approach LOS F

Intersection Summary el ) e
Average Delay 12.1

Intersection Capacity Utilization 74.8% ICU Level of Service
Analysis Period (min) 15

Hal's Construction Zone Change 8/27/2013 2035 PM Bkgd plus Zone Change Conditions
MTA

Synchro 8 Light Report
Page 1



HCM Unsignalized Intersection Capacity Analysis

2: OR 213 & Hals Construction 7/21/2016
R BV

Movement WBL WBR NBT NBR SBL  SBT

Lane Configurations L (s 4

Volume (veh/h) 39 88 668 28 66 1211

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 075 075 09 095 095 095

Hourly flow rate (vph) 52 17 703 29 69 1275

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 2132 718 733

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 2132 718 733

tC, single (s) 6.6 6.4 43

tC, 2 stage (s)

tF (s) 37 35 24

p0 queue free % 0 71 9

cM capacity (veh/h) 44 400 795

Direction; Lane# * WB " NBA WSBAT TN A IR e e

Volume Total 169 733 1344

Volume Left 52 0 69

Volume Right 117 29 0

¢SH 15 1700 795

Volume to Capacity 147 043 0.09

Queue Length 95th (ft) 302 0 7

Control Delay (s) 322.1 0.0 38

Lane LOS F A

Approach Delay (s) 3221 0.0 38

Approach LOS F

Intersection Summary ] ok

Average Delay 26.6

Intersection Capacity Utilization 121.8% ICU Level of Service

Analysis Period (min) 15

Hal's Construction Zone Change 8/27/2013 2035 PM Bkgd plus Zone Change Conditions Synchro 8 Light Report
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HCM Unsignalized Intersection Capacity Analysis

1. OR 213 & Henrici Road 7/21/2016
'O BV

Movement WBL WBR NBT NBR  SBL  SBT

Lane Configurations % i 4 o % 4

Volume (veh/h) 17 47 1032 36 42 522

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 097 097 097 097 097 097

Hourly flow rate (vph) 18 48 1064 37 43 538

Pedestrians

Lane Width (ff)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh) 4

Median type TWLTL None

Median storage veh) 2

Upstream signal (ft)
pX, platoon unblocked

vC, conflicting volume 1689 1064 1064

vC1, stage 1 conf vol 1064

vC2, stage 2 conf vol 625

vCu, unblocked vol 1689 1064 1064

tC, single (s) 6.4 6.2 4.2

tC, 2 stage (s) 54

tF (s) 35 3.3 23

p0 queue free % 94 82 93

cM capacity (veh/h) 279 267 629

Diection, Lane#  WB1_NB1 NB2' $B1 SB20 oo one
Volume Total 66 1064 37 43 538

Volume Left 18 0 0 43 0

Volume Right 48 0 37 0 0

cSH 364 1700 1700 629 1700

Volume to Capacity 018 063 002 007 032

Queue Length 95th (ft) 16 0 0 6 0

Control Delay (s) 20.7 0.0 00 111 0.0

Lane LOS C B

Approach Delay (s) 20.7 0.0 0.8

Approach LOS C

Intersection Summary N i ol
Average Delay 1.1

Intersection Capacity Utilization 64.3% ICU Level of Service C

Analysis Period (min) 15

Hal's Construction Zone Change 8/27/2013 2035 AM Bkgd plus Zone Change Mitigated Synchro 8 Light Report
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HCM Unsignalized Intersection Capacity Analysis

2: OR 213 & Hals Construction 7/21/2016
T N

Movement WBL WBR NBT NBR SBL SBT

Lane Configurations L S Fy

Volume (veh/h) 16 39 1029 38 86 453

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 075 075 095 095 09 09

Hourly flow rate (vph) 21 52 1083 40 N 477

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type TWLTL None

Median storage veh) 2

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 1761 1103 1123

vC1, stage 1 conf vol 1103

vC2, stage 2 conf vol 658

vCu, unblocked vol 1761 1103 1123

tC, single (s) 6.6 6.4 43

tC, 2 stage (s) 5.6

tF (s) 37 35 24

p0 queue free % 91 78 84

cM capacity (veh/h) 240 237 560

Direction, Lane # WB1 NB1 SB1 A * 3

Volume Total 73 1123 567

Volume Left 21 0 N

Volume Right 52 40 0

cSH 238 1700 560

Volume to Capacity 031 066 0.16

Queue Length 95th (ft) 32 0 14

Control Delay (s) 26.8 0.0 44

Lane LOS D A

Approach Delay (s) 26.8 0.0 44

Approach LOS D

Intersection Summary _ D

Average Delay 25

Intersection Capacity Utilization 98.4% ICU Level of Service

Analysis Period (min) 15

Hal's Construction Zone Change 8/27/2013 2035 AM Bkgd plus Zone Change Mitigated Synchro 8 Light Report
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HCM Unsignalized Intersection Capacity Analysis

1: OR 213 & Henrici Road 712112016
v b2

Movement WBL WBR NBT NBR SBT

Lane Configurations % i # [ 4

Volume (veh/h) 45 96 697 59 1232

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 095 095 09 09 0.96

Hourly flow rate (vph) 47 101 734 62 1283

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh) 4

Median type TWLTL None

Median storage veh) 2

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 2198 734

vC1, stage 1 conf vol 734

vC2, stage 2 conf vol 1464

vCu, unblocked vol 2198 734

tC, single (s) 6.4 6.2

tC, 2 stage (s) 54

tF (s) 35 3.3

p0 queue free % 73 76

¢M capacity (veh/h) 174 420

Direction, Lane# ~ WB1 NB1 NB2 SBf SB2 - "l il o

Volume Total 148 734 62 91

Volume Left 47 0 0 N

Volume Right 101 0 62 0

cSH 546 1700 1700 871

Volume to Capacity 027 043 004 0.0

Queue Length 95th (ft) 27 0 0 9

Control Delay (s) 21.7 0.0 0.0 9.6

Lane LOS C A

Approach Delay (s) 217 0.0 0.6

Approach LOS C

T s —— R

Average Delay 1.8

Intersection Capacity Utilization 74.8% ICU Level of Service

Analysis Period (min) 15

Hal's Construction Zone Change 8/27/2013 2035 PM Bkgd plus Zone Change (Mitigated) Synchro 8 Light Report
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HCM Unsignalized Intersection Capacity Analysis

2: OR 213 & Hals Construction 7/21/2016
"SRR BV S

Movement WBL WBR NBT NBR SBL SBT

Lane Configurations * T )

Volume (veh/h) 39 88 668 28 66 1211

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 075 075 095 095 095 095

Hourly flow rate (vph) 52 117 703 29 69 1275

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right tum flare (veh)

Median type TWLTL None

Median storage veh) 2

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 2132 718 733

vC1, stage 1 conf vol 718

vC2, stage 2 conf vol 1414

vCu, unblocked vol 2132 718 733

tC, single (s) 6.6 6.4 43

tC, 2 stage (s) 5.6

tF (s) 3.7 35 24

p0 queue free % 70 71 N

cM capacity (veh/h) 17 400 795

Direction, Lane # ‘wB{ NBY{ SBY oo ! eIl R A

Volume Total 169 733 1344

Volume Left 52 0 69

Volume Right 17 29 0

cSH 284 1700 795

Volume to Capacity 060 043 0.09

Queue Length 95th (ft) 89 0 7

Control Delay (s) 34.9 0.0 38

Lane LOS D A

Approach Delay (s) 349 0.0 38

Approach LOS D

Intersection Summary

Average Delay 49

Intersection Capacity Utilization 121.8% ICU Level of Service H

Analysis Period (min}) 15

Hal's Construction Zone Change 8/27/2013 2035 PM Bkgd plus Zone Change (Mitigated) Synchro 8 Light Report
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HCM Unsignalized Intersection Capacity Analysis

2: OR 213 & Hals Construction 712112016
oAt

Movement WBL WBR NBT NBR SBL  SBT

Lane Configurations ¥ B &

Volume (veh/h) 27 61 668 20 46 1211

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 095 095 095 095 09 09

Hourly flow rate (vph}) 28 64 703 21 48 1275

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 2085 714 724

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 2085 714 724

tC, single (s) 6.6 6.4 43

tC, 2 stage (s)

tF (s) 3.7 35 24

p0 queue free % 42 84 94

cM capacity (veh/h) 49 403 801

direction, Lane#  WB1 NB1 S84 RRLA

Volume Total 93 724 1323

Volume Left 28 0 48

Volume Right 64 21 0

cSH 124 1700 801

Volume to Capacity 074 043 0.06

Queue Length 95th (ft) 106 0 5

Control Delay (s) 904 0.0 26

Lane LOS F A

Approach Delay (s) 90.4 0.0 26

Approach LOS F

Interseclion Summary. niw =

Average Delay 55

Intersection Capacity Utilization 112.9% ICU Level of Service

Analysis Period (min) 15
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