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CHARTER TOWNSHIP OF MERIDIAN
MERIDIAN TRANSPORTATION COMMISSION
May 20,2021 7:00 p.m.
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1. CALL MEETING TO ORDER
Zoom Meeting

ID: 880 2838 5000
Password: 5000

2. APPROVAL OF AGENDA

3. APPROVAL OF MINUTES
A. March 18, 2021

4. COMMUNICATIONS

5. PUBLIC REMARKS

6. COMMISSION DISCUSSION
A. Railroad Quiet Zones-Update
B. Mt. Hope Road-Traffic Safety
C. Shaw Street Pathway

7. REPORTS / ANNOUNCEMENTS
A. Township Board
B. Planning Commission
C. Chair
D. Staff

8. NEXT MEETING DATES
A. Township Board Meeting June 1, 2021
B. Transportation Commission Meeting August 19, 2021.

9. ADJOURNMENT

Individuals with disabilities requiring auxiliary aids or services should contact Director of Community Planning and Development Mark
Kieselbach, 5151 Marsh Road, Okemos, MI 48864 or 517.853.4506 - Ten Day Notice is Required.

Meeting Location: 5000 Okemos Road, Okemos, MI 48864 Central Fire St.

Providing a safe, welcoming, sustainable, prime community.

A PRIME COMMUNITY
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Charter Township of Meridian

Meridian Transportation Commission

5151 Marsh Road, Okemos, MI 48864

Thursday, March 18, 2021~ Minutes -DRAFT

Meeting held virtually using the Zoom web conferencing application

Members
Present: Vice-Chair Lovell, Commissioners Potter, Opsommer and Robertson
Members
Absent: Chair Vagnozzi and Commissioner Hudson
Others
Present: Deputy Manager Derek Perry, Police Chief Ken Plaga, Community Planning & Development
Director Mark Kieselbach and Planning Commission Liaison Christina Snyder
1. CALL MEETING TO ORDER

Vice-Chair Lovell called the meeting to order at 7:00pm
2. APPROVAL OF THE AGENDA

MOTION BY COMMISSIONER OPSOMMER TO APPROVE THE AGENDA. SUPPORTED BY
COMMISSIONER POTTER. MOTION PASSES 4-0.

3. APPROVAL OF THE MINUTES-JANUARY 21, 2021

MOTION BY COMMISSIONER OPSOMMER TO APPROVE THE MINUTES. SUPPORTED BY
COMMISSIONER ROBERTSON, MOTION PASSES 6-0.

4, COMMUNICATIONS

Vice-Chair Lovell mentioned receiving the Dangerous By Design 2021 report (copy on file)

5. PUBLIC REMARKS

Bill McConnell, 4376 Manitou Drive, stated he was glad the MSU to Lake Lansing pathway project
is moving forward. He thought a pedestrian signal for the pathway should be installed near the
Hagadorn Road and Shaw Lane intersection.



Lindsey LaForte, 4577 Van Atta Road, stated it was difficult to cross Grand River Avenue at
Cornell Road and the need for a pedestrian signal at the intersection

6. PUBLIC HEARING

A. MSU to Lake Lansing Pathway Phase I1I

Deputy Manager Perry outlined the project. He stated Phase I and Phase II will start construction
in 2021 and be completed in 2022. The estimated cost for Phase III was $2.6 million. Funding
was being sought from Ingham County Park and Trail millage $1.95 million, Meridian Pathway
millage $350,000 and the Michigan Natural Resource Trust Fund (MNRTF) grant program
$300,000. (Material on file)

Vice-Chair Lovell opened the public hearing at 7:12 p.m. and asked if anyone from the public
would like to speak.

Bill McConnell, 4376 Manitou Drive, stated he supported the Township’s effort to seek the
funding.

Vice-Chair Lovell closed the public hearing at 7:14 p.m.

7.  COMMISSION ACTION

A. MSU to Lake Lansing Pathway Phase III

MOTION BY COMMISSIONER OPSOMMER TO APPROVE THE RESOLUTION OF SUPPORT FOR
THE MSU TO LAKE LANSING PATHWAY PHASE III. SUPPORTED BY COMMISSIONER
POTTER. MOTION PASSES 4-0. (A copy of the resolution is on file)

Vice-Chair Lovell stated he had drafted some additional wording in support of the pathway.

MOTION BY COMMISSIONER POTTER THE TRANSPORTATION COMMISSION SEND A LETTER
OF SUPPORT TO THE TOWNSHIP BOARD USING VICE-CHAIR LOVELL’S WORDING.
SUPPORTED BY COMMISSIONER OPSOMMER. MOTION PASSES 4-0.

8. COMMISSION DISCUSSION

A. Pathway Master Plan (material on file)

e The Pathway Master Plan was last updated in 2016.

¢ Deputy Manager Perry will be seeking input from other Boards and Commissions on the
update.

e Tentatively a public hearing on the updated plan would be held by the Transportation
Commission at its May meeting with a recommendation to the Township Board.

e Staff recommended pathway updates shown in yellow on the map.
1. Green Road connector
2. Carlton Road connector
3. Towner Road connector
4. Hillbrook Park connector



5. Consumers Energy-Haslett to Grand River connector
6. Consumers Energy-Grand River to Legg Park connector
7. Sturk Land Preserve connector

e Complete the gap on the south side of Lake Lansing Road in front of Donley School. East
Lansing Schools is planning on completing the gap.

e The traffic island in the intersection of Lake Lansing Road, Towar Avenue and Birch Row Drive
is planned to be removed.

e The north end of the Towar pathway will connect to the East Lansing trail system.

e Pathway millage funding can be used to sign and mark bike lanes.

e Staffis working with Ingham County Road Department (ICRD) on the cost.

e The bike lane was eliminated on Hulett Road when the left turn lane was installed at the
intersection of Jolly Road and Hulett Road.

e Consumers Energy right-of-ways used for cross country (off road) pathways.

e Possible mowed off road pathway to the east of the Ingham County care facility on Dobie Road
and along the north side of the Hiawatha subdivision.

e Priority in 2024 and 2025 is to complete existing gaps in the pathway system.

e Possible addition to the plan:

o a pathway south of Haslett Village Square in the vacated right-of-way of Raby Road
o alooped pathway paved or natural starting and stopping from Hannah Boulevard
going east towards Indian Lakes Estates.

e City of East Lansing planning on completing the gap on Saginaw in front of Costco.

e Possible off road pathway, east of Okemos to Dobie Road. Will need to work with Delta Dental
to cross their property.

e Signage on the pathways is needed.

e Little data on crime or vandalism related to the pathway system.

e Concern with the speed of cyclists riding on the pathway.

REPORTS/ANNOUNCEMENTS

A. Township Board

Trustee Opsommer mentioned Supervisor Styka was working on filling the vacant position
on the Transportation Commission. The Township Board will be reviewing the Jolly Road
rezoning once the Planning Commission has made a recommendation. A possible senior housing
project on the former LaFontaine site on Grand River Avenue. The Township Board is considering
adding additional Redi-Ride service destinations including Autism Centers of Michigan, Lansing
Urgent Care Haslett, Gilden Woods Early Care and Preschool, Monticello’s Market, Hope Network
Neuro Rehabilitation, Burcham Hills and Pleasantries East Lansing on Merritt Road.

B. Planning Commissioner

Commissioner Christina Snyder reported the Commission would be making a recommendation on
the Jolly Road rezoning at its meeting on March 22, 2021. At that meeting the Commission will
also vote on a special use permit for work in the floodplain at 2020 Grand River Avenue and
hopefully complete its review of the updates to the Mixed Use Planned Unit Development
ordinance. The Planning Commission had also recommended approval of an amendment to the
Zoning Ordinance for automobile dealerships.

C. Chair

Vice-Chair Lovell congratulated Deputy Manager Perry on being awarded the Top Assistant
Manager in Michigan by the Michigan Municipal Executives.
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10.

11.

D. Staff

Deputy Manager Perry stated he would contact Ingham County Road Department regarding the
pedestrian signal on Cornell Road.

Director Kieselbach mentioned his retirement from the Township at the end of May.

Other comments:

Commissioner Potter requested the Transportation Commission schedule a joint meeting with the
East Lansing Transportation Commission.

Commissioner Potter stated the need for a traffic signal at the intersection of Grand River Avenue
and Van Atta Road or the intersection of Grand River Avenue and Meridian Road.

Vice-Chair Lovell mentioned the non-motorized crossing at Newton Road and Saginaw may need
to be lighted in the future.

NEXT MEETING DATES

A. Township Board Meeting April 13, 2021
B. Transportation Commission Meeting May 20, 2021

ADJOURNMENT

VICE-CHAIR LOVELL ASKED FOR A MOTION TO ADJOURN THE MEETING, MOTION BY
COMMISSIONER POTTER TO ADJOURN THE MEETING, SUPPORTED BY COMMISSIONER
OPSOMMER, MOTION PASSES 4-0.

Meeting adjourned at 8:23 p.m.
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The purpose of OHM Advisor’s (OHM) review of the Preliminary Study: Railroad Quiet Zones, prepared
by Abonmarche for Meridian Township, is to confirm the findings and recommendations contained therein,
provide input on anticipated safety measures and associated installation costs, and to assist in determining
the next steps for implementation of the two potential quiet zones. OHM was recommended to Meridian
Township by the City of Battle Creek based on our work on their quiet zone project that was implemented
in 2017. OHM's report offers comments, corrections, and supplemental information to the Preliminary
Study. The objective is to provide an understanding of quiet zones and what is required for their
implementation, approval, and continued acceptance. It is our intention that both technical and non-
technical persons will benefit from the information presented in this report.

Summary of Findings and Recommendations

The main factor in determining the feasibility of implementing a quiet zone is the reduction of risk within
the limits of the quiet zone. It is OHM'’s recommendation that the Quiet Zone Risk Index (QZRI) be reduced,
by the installation of supplemental safety measures (SSMs), to below the Risk Index with Horns (RIWH).
While it is permissible and will allow the implementation of a quiet zone to have the QZRI be below the
Nationwide Significant Risk Threshold (NSRT), as presented in the Preliminary Study for CSX RR, OHM
recommends sufficient safety measures be installed to reduce the Quiet Zone Risk Index to below the Risk
Index with Horns. Doing this eliminates the need for an annual FRA review of the quiet zone and increases
the likelihood of continued acceptance of the quiet zone.

In addition to our recommendation of lowering the QZRI to below the RIWH, our review of the Preliminary
Study found that the calculated Risk Index with Horns (RIWH) for the CSX Railroad is lower than what is
presented in the Preliminary Study (6,845.28 current vs. 10,949.98 study). This lower RIWH value ultimately
results in our recommendation to install additional safety measures beyond what is recommended in the
Preliminary Study.

While reviewing the Preliminary Study and preparing information for this report, OHM has discovered that
positive train control and associated constant warning time circuitry are not planned for the CSX RR
crossings, therefore to implement a quiet zone along the CSX RR the circuitry would need to be installed at
the cost of the Township. Given the number of trains per day, the associated costs of installing the circuitry,
and the necessity of installing gates at two crossings, it would be in the Township’s and resident’s best
interest to evaluate the cost-benefit of a CSX RR quiet zone. The estimated cost to implement a quiet zone
on the CSX RR from Mt Hope Road to Meridian Road ranges from approximately $2.05 million to $2.25
million, depending on options for the Ingham County Department of Roads to consider.

Regarding the CN RR, two quiet zone options were considered in the Preliminary Study, with one involving
crossings within the campus of Michigan State University (at Bogue Street and Hagadorn Road). It is critical
that early contact and communication begin with MSU to gauge their interest in the pursuit of a quiet zone
involving these two crossings. Following the initial discussion(s) with MSU a request should be submitted
by the Township to the Michigan Department of Transportation for a Diagnostic Study Team Review (DSTR)
meeting of the CN RR crossings. Early communication in the process gives the opportunity to discuss the
project with the stakeholders and incorporate request, comments, and/or suggestions before design plan
production begins.

The estimated cost to implement a quiet zone on the CN RR varies greatly depending on the results of
communication with MSU and the Ingham County Department of Roads. Should MSU and Ingham County

Meridian Township Quiet Zones



Department of Roads be in agreement with the pursuit of a quiet zone and concur that minimal work needs
to be done to implement a quiet zone, the estimated cost is approximately $20,000. This option considers
a quiet zone from Bogue Street to Green Road. If the Hagadorn and Boque crossings are not included a
shorter quiet zone from Okemos Road to Green Road would need to be considered, at an estimated cost
of $150,000 to $200,000. The variable estimate accounts for options for the Ingham County Department of
Roads to consider. OHM has discovered that positive train control and associated constant warning time
circuitry are planned to be installed for the CN RR crossings by 2021, The pursuit of a quiet zone along the
CN RR seems reasonable given the relatively low potential costs and likelihood of an improved quality of
life for those that live near or within the influence of the train horns.

Preliminary Study Review — Results and Discussion Details

The specific areas shown with bold headers throughout this document identify particular items reviewed
along with supplemental information for each item. Boxed paragraphs throughout this document highlight
discrepancies between our review and the Preliminary Study and provide supplemental information to the
Preliminary Study.

Review of crossing inventories, assumptions, and
evaluation of each railroad’s potential quiet zone (including calculation of risk numbers)
The creation of a quiet zone is based upon the ability to reduce risk to the motoring public at public
highway-rail grade crossings. The Federal Rule 49 CFR Parts 222 and 229 Use of Locomotive Horns at
Highway-Rail Grade Crossings is included as a separate appendix to this report. In general, there are three
risk indices that are generated and compared.

One of the risk indexes is the Nationwide Significant Risk Threshold (NSRT). This is a number reflecting
a measure of risk, calculated on a nationwide basis, which reflects the average level of risk to the motoring
public at public highway-rail grade crossings equipped with flashing lights and gates and at which
locomotive horns are sounded. For purposes of the federal rule, a risk level above the Nationwide
Significant Risk Threshold represents a significant risk with respect to loss of life or serious personal injury.
The NSRT value of 14,723.00 as shown in the Preliminary Study is consistent with the current value at the
time of this review.

Another risk index is the Risk Index With Horns (RIWH) which is a measure of risk to the motoring public
when locomotive horns are routinely sounded at every public highway-rail grade crossing within a quiet
zone. The third risk index is the Quiet Zone Risk Index (QZRI) which is a measure of risk to the motoring
public which reflects the crossing corridor risk index for a quiet zone, after adjustment to account for
increased risk due to lack of locomotive horn use at the crossings within the quiet zone (if horns are
presently sounded at the crossings) and reduced risk due to implementation, if any, of Supplemental
Safety Measures (SSMs) and Alternative Safety Measures (ASMs) within the quiet zone.

There are two categories of safety measures that can be installed; supplemental safety measures (SSMs)
and alternative safety measures (ASMs). Supplemental safety measures consist of installation of a four-
quadrant gate system, gates with medians or channelizing devices for a specific distance from the gate arm,
or permanent closure of the roadway. Wayside horns may be included as part of a quiet zone; however,
they cannot be used to calculate risk reduction. ASMs are safety measures that are similar to SSMs with the
exception that there are circumstances with prevent them from being fully compliant with all of the
requirements of SSMs (i.e.: length of median or channelizing devices).
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OHM utilized the FRA’s online quiet zone calculator to verify the risk indices presented in the Preliminary
Study for each railroad; CSX and CN. The calculated Risk Index with Horn (RIWH) for the CSX Railroad
is lower than what is presented in the Preliminary Study (6,845.28 current vs. 10,949.98 study). A number
of factors (bulleted below) are considered in the calculation of the RIWH. A majority if not all of these
factors have not changed since the report. Additionally, the calculated Quiet Zone Risk Index (QZRI) is
lower than what is presented in the Preliminary Study (11,417.93 current vs. 18,864.56 study).

o AADT e if the crossing is in an urban or rural location
e the trains per day e if the roadway is paved or not

e the number of day through trains e the maximum train speed

¢ the total switching trains per day ¢ the number of roadway lanes

e the number of main tracks o the number of years of crash data

e the number of other tracks e the number of crashes in crash data years

OHM presented these discrepancies to the FRA in an effort to identify the reasoning for the differences.
FRA utilized an independent calculation and verified the results of the online quiet zone calculator. The
current calculated values (not those presented in the preliminary report) are used for comparison in this
evaluation.

The Preliminary Study RIWH and QZRI values for the CN Railroad were verified using the online quiet zone
calculator. The values listed in the Preliminary Study are consistent with what is currently calculated.

Field Review

OHM conducted a field review of several of the crossings along each railroad to determine the feasibility of
proposed improvements. Site conditions, including lane and shoulder widths, along with driveway locations
and their proximity to the gate arm or railroad tracks were observed and taken into account when evaluating
proposed supplemental safety measures (SSMs) or alternative safety measures (ASMs).

Review of preliminary report proposed SSM'’s for feasibility with field conditions and costs.
The Quiet Zone Risk Index (QZRI) is the average of the risk indexes of all the public crossings in a quiet
zone. It takes into consideration the absence of the horn sound and any safety measures that may have
been installed.

As part of the establishment and implementation of a quiet zone, certain requirements are necessary to be

reported to the Federal Railroad Administration. The frequency of these reports varies depending on the
scenario in which the quiet zone was established.
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If a quiet zone is qualified based on reference to the Nationwide Significant Risk Threshold then an
annual review will be done by FRA to determine if the Quiet Zone Risk Index remains equal to, or less
than, the Nationwide Significant Risk Threshold. Since the Nationwide Significant Risk Threshold and the
Quiet Zone Risk Index may change from year to year, there is no guarantee that the quiet zone will
remain qualified. The circumstances that cause the disqualification may not be subject to the control of
the public authority. If the quiet zone is no longer qualified, then the public authority will have to take
additional measures, and may incur additional costs that might not have been budgeted, to once again
lower the Quiet Zone Risk Index to at least the Nationwide Significant Risk Threshold in order to retain
the quiet zone. Therefore, while the initial cost to implement a quiet zone by reducing the QZRI below
the NSRT may be the lowest cost option, this scenario also carries a degree of uncertainty about the
quiet zone's continued existence.

Where supplemental safety measures (SSMs) are not installed at every crossing within the proposed quiet
zone and the QZRI is below the RIWH, periodic updates, including updated inventory forms, must be
submitted every 2.5-3 years after the date of the quiet zone establishment, and between 2.5-3 years after
the last affirmation. For the periodic updates the public authority must:
1) Affirm in writing to the FRA that all SSMs and ASMs implemented within the quiet zone
continue to conform to the requirements of Appendices A (Approved Supplementary Safety
Measures) and B (Alternative Safety Measures) of the federal regulation or the terms of the
quiet zone approval. Copies of such notification must be provided to all railroads operating
over the public highway-rail grade crossings within the quiet zone; the highway or traffic control
or law enforcement authority having jurisdiction over vehicular traffic at grade crossings within
the quiet zone; the landowner having control over any private highway-rail grade crossings
within the quiet zone; the State agency responsible for highway and road safety; the State
agency responsible for grade crossing safety; and the FRA Associate Administrator by certified
mail, return receipt requested; and
2) Provide to the FRA Associate Administrator an up-to-date, accurate, and complete Grade
Crossing Inventory Form for each public highway-rail grade crossing, private highway-rail grade
crossing, and pedestrian grade crossing within the quiet zone.

Federal mandate requires the implementation of positive train control (PTC) on rail lines that carry intercity
or commuter rail transportation, transport toxic or hazardous materials, or as prescribed by regulation or
order. PTC s a system designed to prevent train-to-train collisions, derailments caused by excessive speeds,
unauthorized train movements in work zones, and the movement of trains through switches left in the
wrong position. PTC networks enable real-time information sharing between trains, rail wayside devices,
and “back office” applications, regarding train movement, speed restrictions, train position and speed, and
the state of signal and switch devices.

To implement PTC there must be constant warning time circuitry in place. Since constant warning time
circuitry is also required for establishment of a quiet zone it is critical to the cost of implementation if
the railroad is already obligated and scheduled to install the PTC.

CSX RR is not required to install PTC on this section of their rail, likely due to the volume of trains per
day and cargo transported. CN RR is required to install PTC on their section of rail and will have their
line equipped by 2021.
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A Diagnostic Study Team Review (DSTR) meeting is required for any road projects that take place within
250 feet of a public at-grade railroad crossing. The DSTR consists of representatives from the Michigan
Department of Transportation, the road authority (Ingham County Department of Roads), and the railroad.
As part of the review meeting the DSTR reviews the railroad crossing configuration at each crossing location,
including the surrounding roadway, and the road project specifics to determine if safety enhancements are
warranted.

CSX RR

The Preliminary Study presented implementing a quiet zone by reducing the QZRI below the NSRT. The
Preliminary Study included scenarios in which SSMs would be installed at strategic crossings to lower the
QZRI.

While this is feasible, OHM strongly recommends establishing the quiet zone by implementing SSM's to
reduce the QZRI below the RIWH and avoid an annual review.

Implementation of the scenarios as listed in the Preliminary Study will result in a QZRI less than the
nationwide threshold but not below the RIWH. OHM created a separate scenario which reduces the QZRI
below the RIWH. This proposed quiet zone scenario includes all of the crossings within the Township; from
Mt Hope Road to Meridian Road. The work required to implement this scenario involves installation of the
following SSMs at the highest risk crossings where feasible and results in a QZRI of 6616.03 versus a RIWH
of 6845.28. The chosen crossings allow for the installation of SSMs. The crossings where SSMs are not
included in this scenario have driveways or intersecting roadways in close proximity and do not allow for
installation of SSMs without significant roadwork or reconfiguration.

Mt Hope Rd | SSM Code 12 (Mountable medians with reflective traffic channelization devices)*

Hulett Rd SSM Code 12 (Mountable medians with reflective traffic channelization devices)*

Okemos Rd [ SSM Code 13 (Non-Traversable curb medians with or without channelizing devices)

Vanatta Rd SSM Code 12 (Mountable medians with reflective traffic channelization devices)*

* SSM Code 13 (Non-Traversable curb medians with or without channelizing devices) are feasible at
these locations should a more permanent median be desired.
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Proposed SSMs Coded 12 are
anticipated to be Lane Separator
Systems (Qwick Kurb) with installations
of 100 foot lengths on each approach
starting from the railroad gate arm. This
type of installation does not require any
road work and can be done in a short
amount of time, typically one day per
approach. Traffic would be affected
during the installation but can be
maintained by use of flagging or posted
detour, if preferred and feasible. An
example of this product installed in
Battle Creek is shown here.

To implement a Quiet Zone, gates would
need to be installed at Hulett Road and
Meridian Road. Additionally, constant
warning time circuitry needs to be installed at Hagadorn Road, Hulett Road, Dobie Road, and Vanatta Road.
CSX RR is not required to install PTC and therefore the cost to install the circuitry at these crossings would
need to be paid by the Township.

The estimated cost of constructing these
SSMs including the cost of gates and
constant warning time circuitry is
approximately $2,050,000. The estimated
cost of constructing non-traversable
curbed medians (SSM Code 13) at all of
these locations is  approximately
$2,250,000. These costs include an
estimated inflation rate of 3% until
construction in 2022 (3 years), design
fees, and construction engineering.

As mentioned in the Preliminary Study,
the private crossing at Sylvan Glen Road
would require additional signage at a
minimum. The DSTR meeting would

—

Curbed median installation in Battle Creek ) o R
provide any additional direction needed

for safety improvements at this crossing.

/
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CNRR

The proposed option presented in the Preliminary Study for implementing a quiet zone along the CNRR
from Bogue Street to Green Street is rather simple. The existing safety measure, consisting of a non-
traversable curbed median at Hagadorn Road, is enough risk reduction to allow for implementation of a
quiet zone along this railroad. However, several of the crossings need installation of constant warning time
circuitry to satisfy FRA requirements for quiet zone installation. The QZRI is below the RIWH; therefore, the
Township will only be required to provide periodic updates to FRA every 2.5-3 years (not annually).

As discussed in the Preliminary Study, the crossing at Bogue Street is located within the City of East Lansing
and on Michigan State University’s campus. Additionally, there is a pedestrian only crossing at MSU parking
Lot 92, just west of Hagadorn Road. The City and University will need to be engaged early in the process
and involved in the diagnostic study team review meeting. If Hagadorn Road is included in the quiet
zone, Bogue Street must also be included due to it being less than 0.5 miles from Hagadorn Road. This is
considered Option #1. If Hagadorn Road and Boque Street are not included, then the quiet zone would
extend from Okemos Road to Green Street and is labeled Option #2. In this option, the installation of a
SSM at Okemos Road would be needed to provide enough risk reduction to put the QZRI below the RIWH.
SSM Code 12 (Mountable medians with reflective traffic channelizing devices) (Quick Kurb) on each
approach is recommended for this location. However, SSM Code 13 (Non-Traversable curb medians with
or without channelizing devices) are feasible at this location should a more permanent median be desired.

OHM communication with CNRR has revealed that the railroad will implement positive train control at
their crossings within the Township by 2021. As part of the positive train control installation, the required
constant warning time circuitry will be installed as well. If the Township can wait until the railroad installs
the positive train control, the cost of these items will not be at the expense of the Township.

Assuming the Township can wait until PTC is installed on the railroad, the estimated cost for implementing
Option #1 is estimated to be $20,000 for coordination and administrative costs, as well as sign installation.
If the City of East Lansing and MSU and/or the diagnostic study team review meeting are not in support of
including Bogue Street in the quiet zone, Option #2 could be implemented. The estimated cost for this
implementation is approximately $150,000 for lane separator system and approximately $200,000 for
installation of non-traversable curbed medians at Okemos Road. These costs include an estimated inflation
rate of 3% until construction in 2022 (3 years), design fees, and construction engineering.

Review costs of railroad provided items (gates, flagging and inspection, constant warning time

circuitry).

OHM has cost estimate information for railroad signal and gate arm installation that was done on the recent
quiet zone project in Battle Creek. CN RR, which runs through Battle Creek, provided preliminary cost
estimates to the City in advance of their project so the City could budget accordingly as the signal and gate
arm work was at the City's expense. OHM was unable to obtain signal installation cost information from
CSX RR but expect the signal install costs would be similar between CN RR and CSX RR. We feel that a
conservative amount for signal work at the required crossing is expected to be approximately $300,000 per
crossing (two lane road, two signals). This cost is included in the CSX RR estimate at the crossings which
require gate arms and signals. The Preliminary Study used a cost of $400,000 per crossing.

Railroad flagging and inspection will be required when work is performed within close proximity to the
tracks, typically within 25 feet. Of the latest information we were able to locate the daily costs charged by
each railroad is $1,500 per day (CSX RR) and $1,300 per 10 hours (CN RR). Other costs include Right of
Entry permit and Cable Locate fees.
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The Preliminary Study estimated a cost for installation of constant warning time systems to be between
$20,000-$150,000. Through consultation with a designer of railroad signal systems who has a vast amount
of knowledge and experience, we feel a more appropriate cost for installation of a constant warning time
system is better estimated at $175,000 (per crossing) as a conservative amount. This cost can vary
depending on the crossing and is dependent on the number of tracks, crossing geometry, type of
operations, train speed, existing signal circuitry, etc. and can be adjusted by the operating railroad with
more information gathered from the diagnostics review process. This unit cost is included in the CSX
RR estimate at the crossings which do not yet have the constant warning time circuitry.

Although there is no initial cost to request a DSTR meeting, CSX RR requires an agreement and a fee of
$5,500 prior to discussing the project. This fee is included in the estimate.

Alternate Options (ASMs, wayside horn)

The scenarios as presented in the Preliminary Study are certainly viable. However, we feel the best
approach to implement a quiet zone is by installing the most appropriate and effective supplemental safety
measures (SSM’s) at the best crossing locations to reduce the risk below the risk index with horns (RIWH).

As mentioned previously, ASMs can be installed at appropriate crossings to further reduce the risk within
the limits of the quiet zone should additional risk reduction be needed in the future. Many of the crossing
locations that cannot accommodate SSMs will accommodate ASMs due to the close proximity of driveways
and/or intersecting roads. Median SSMs must extend at least 100 feet from the gate arm, or if there is an
intersection within 100 feet of the gate, the median must extend at least 60 feet from the gate arm. Shorter
length medians are allowed but are considered ASMs.

In the future, if additional risk reduction is necessary along the CSX RR to keep the quiet zone due to a
decrease in the RIWH or NSRT, ASM's could be installed at the south approach at Hagadorn Road, the south
approach at Dobie Road, and the south approach at Meridian Road. Due to the geometry of the roadways
and proximity of driveways or intersecting side streets, OHM recommends the installation of mountable
medians with reflective channelizing devices (Quick Kurb). The installation of the ASM's at these locations
is estimated to be $140,000. Furthermore, it may not be necessary to install ASM's at all of these locations,
depending on how much additional risk reduction is needed.

In the future, if additional risk reduction is necessary along the CN RR to keep the Option #1 quiet zone,
SSM’s could be installed at Okemos Road and consist of mountable medians with reflective channelizing
devices (Quick Kurb). Additional risk reduction for either scenario could be achieved with the installation
of ASM's consisting of mountable medians with reflective channelizing devices (Quick Kurb) on the west
approach at Haslett Road, both approaches at Carlton Street, and both approaches at Green Road.
Installations at these crossings are considered ASM's because the length of medians that can be installed
due to driveway or intersecting street locations being less than those needed for SSM's.

Wayside horns as mentioned in the Preliminary Study provide another option to silence train horns. A
wayside horn is a stationary horn located at a highway rail grade crossing, designed to provide, upon the
approach of a locomotive or train, audible warning to oncoming motorists of the approach of a train. While
the installation of these devices allows for the trains to silence their horns the wayside horns still emit a
noise that is similar in decibel level to a train horn only it is directionally focused along the approaching
roadway. Moreover, the installation of a wayside horn at a crossing is not included in calculating the quiet
zone risk reduction. A rough estimate of cost for the materials and installation of a wayside horn is

Meridian Township Quiet Zones



approximately $80,000 per crossing. Maintenance costs for these installations are also significant. It has
been reported that many municipalities have tried these horns and ended up removing them due to the
maintenance and continued/redistributed noise concerns.

Other Considerations

OHM fully concurs with the Preliminary Study’s recommendation to consider the impact of the quiet zone(s)
on pedestrians. We strongly agree with the Preliminary Study recommendation of installing Z-gates at
Haslett Road (CN RR) due to the proximity of schools.

We also recommend additional signage along the sidewalk pedestrian crossings on each approach for the
CSX RR at Hagadorn Road (east side of road), Okemos Road (both sides of road) and Dobie Road (west side
of road), and at the following CN RR crossings, Bogue Street (east side of road), Hagadorn Road (east side
of road), Okemos Road (east side of road), and Haslett Road (both sides of road).

The Haslett Road crossing (CN RR) has a unique and difficult configuration due to the skew of the tracks
relative to the roadway and the proximity and geometry of an intersecting street and driveways, particularly
in the northwest quadrant. Safety measures are not required at this crossing; however, the DSTR meeting
would allow for the opportunity to discuss this specific crossing and any potential safety improvements that
could be implemented.

Haslett Road (CN RR)
Driveway in NW Quad inside of gate arm

In regard to the potential quiet zone on the CSX RR there are several things to consider. The cost to
implement the quiet zone on this track is significant relative to the volume of train traffic. The cost to install
signals, install constant warning time devices at several crossings, and the initial cost to discuss the project
with CSX RR all need to be covered by the Township and are rather considerable. Perhaps it would serve
the community best by holding on the pursuit of a quiet zone along the CSX RR and concentrate the effort
to implementing a quiet zone on the CN RR.
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Suggested Next Steps

The Preliminary Study provides a good outline for next steps; however, as one of the first steps we
recommend discussions with MSU to gauge their interest pursuing a quiet zone which includes Hagadorn
Road and Bogue Street. Following the discussion(s) with MSU the Ingham County Department of Roads
needs to be contacted to gauge their interests and concerns. Once these discussion have taken place a
DSTR meeting request should be submitted to MDOT. Requesting the DSTR meeting early in the process
gives the opportunity to discuss the project with the stakeholders and incorporate request, comments,
and/or suggestions before design plan production begins.

Following the DSTR meeting and taking into account the discussions from the meeting, a better evaluation
of the interests, limits and costs of establishment of quiet zone can be determined.

e Cost Estimates
e DSTR request form

Separate file

e FRA Final Rule
(49 CFR Parts 222 and 229 Use of Locomotive Horns at Highway- Rail Grade Crossings)
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B. Mt. Hope Road-Traffic Safety



MERIDIAN TOWNSHIP POLICE DEPARTMENT

MEMORANDUM
TO: Chief Ken Plaga
FROM: Sgt. Andrew McCready
Meridian Township Police, Patrol Division
DATE: May 12, 2021
RE: Mt. Hope Road Traffic surveys
Chief Plaga:

As directed, I've summarized our traffic surveys that were conducted on Mt.
Hope Road, both in the 45 mph zone and the 35 mph zone.

The survey in the 45 mph zone (signs were located near Fairlane):

Total Days of Data: 7 Total Days of Data: 7

Speed Limit: 45 Speed Limit: 45

Average Speed: 40.7 Average Speed: 44.62

50th Percentile Speed: 41.71 50th Percentile Speed: 44.91
85th Percentile Speed: 46.42 85th Percentile Speed: 49.82
Average Volume per Day: 2950.3 Average Volume per Day: 4923.1
Total Volume: 20652 Total Volume: 34462

Eastbound traffic information: Westbound traffic information:
Total Days of Data: 8 Total Days of Data: 7

Speed Limit: 35 Speed Limit: 35

Average Speed: 34.95 Average Speed: 39.54

50th Percentile Speed: 34.97 50th Percentile Speed: 40.36
85th Percentile Speed: 40.46 85th Percentile Speed: 44.72
Average Volume per Day: 4677.6 Average Volume per Day: 7025.7
Total Volume: 37421 Total Volume: 49180

We also completed a survey in the 35 mph zone

In between the time the surveys were completed we spent a little over a month
with a directed patrol in place for our officers to spend time focusing only on
traffic enforcement. Unfortunately, during the times our officers were there, no
violations were observed.




We have also worked cooperatively with Mr. Conklin at the Ingham County
Roads Department to evaluate signage on Mt. Hope previously as well as the
Montessori School to get vegetation cut back to improve sight distances.

There have been two fatal crashes on Mt. Hope since the beginning of 2020 that
| have information on. The first occurred at Mt. Hope and Commanche. This
crash was not the result of speeding or an issue with sight distance. The second
occurred at Mt. Hope and Maumee. This crash investigation is still open and a
determination of the causation should not be made at this time.



From: Lou Porter

To: Board
Subject: Speed limit on Mt Hope Between Hagadorn and Chippewa and Okemos Road and Chippewa

Date: Thursday, April 22, 2021 3:50:59 PM

Members of the Board:

There have been several serious accidents on Mt. Hope between Hagadorn

and Okemos Road with the most recent on Saturday April 17t resulting in a fatality.
There are at least two places on Mt Hope where the line of sight is significantly
limited. In the accident last Saturday the driver was exiting Glendale Cemetery and
was hit by a car proceeding westward on Mt. Hope. The line of sight there is very
restricted The other restricted line of sight is just west of Comanche. Both making a
right turn traveling east onto Mt. Hope from a red light, and turning left onto
Comanche when traveling west, present risks of collision due to the restricted line of
sight there.

There are several different approaches that could be taken to lessen that risk,
from increased enforcement of the speed limit, to an additional speed limit sign further
up Mt Hope from Okemos Road, to lowering the speed limit to 35 mph consistently
from Okemos Rd to Hagadorn.

I’'m aware that the township board may petition the county road commission or
the department of state police for a proposed change in the speed limit on a street. |
request that the board undertake steps to have a new traffic and engineering study
conducted regarding the speed limit on Mt Hope between Hagadorn and Chippewa
(where the speed limit currently changes from 45 mph 35 mph) to determine whether
a reduction to a consistent 35 mph is warranted or whether additional signage or
approaches should be considered to reduce the number of accidents.

Respectfully submitted,
Louis Porter

2587 Woodhill Dr.
Okemos



From: Okelly, Barbara Ann

To: Board
Subject: Fw: Speed and accidents on Mt. Hope Road

Date: Friday, April 23, 2021 9:58:40 AM

Greetings. The issues below may be of interest to the Board.

Thank you for your service,

Barbara O'Kelly (she/her)

2576 Woodhill Dr.

Okemos, M| 48864
517-333-8940

From: Okelly, Barbara Ann

Sent: Wednesday, April 21, 2021 8:55 PM

To: WConklin@ingham.org <WConklin@ingham.org>

Cc: Mark Polsdofer <MPolsdofer@ingham.org>; danielopsommer@gmail.com
<danielopsommer@gmail.com>; Jennifer Banks <jeniferbanks25@gmail.com>; Mary ann And John
Larzalere <malarz@aol.com>; Jean Tsao <jeanitsao@gmail.com>; Briggs, Betty <briggsb@msu.edu>;
Rivera, Diana <dianar@msu.edu>; Elaine Cal... <ecal123.ec@gmail.com>; Calantone, Roger
<rogercal@broad.msu.edu>; Carol Levin <levinc@gmail.com>; Lou Porter <ljporter2@comcast.net>;
slfeldman@comcast.net <slfeldman@comcast.net>; Peggy Malovrh
<margaret.malovrh@gmail.com>; Mary Anne Adams <MarybelleMI@aol.com>; Anne Hansen
<invested5@aol.com>; Rich Spreng <richspreng@gmail.com>; Thadd Gormas
<thaddgormas@gmail.com>; Michelle Gormas <michellegormas@gmail.com>; Joan King
<kingjoan8363@gmail.com>; Amy Payne <amypayne68@gmail.com>; John Gustafson
<jgustafson@hotmail.com>; Etta Abrahams <ettal225@gmail.com>; dan.shimkos@sbcglobal.net
<dan.shimkos@sbcglobal.net>; Maggie <mshimkos@sbcglobal.net>

Subject: Speed and accidents on Mt. Hope Road

Dear Mr. Conklin:

As you probably know, there was a serious auto accident Saturday at the intersection
of Mt. Hope and Maumee. A few weeks ago there was one at our corner, Mt. Hope
and Comanche. Assuming that the

radar speed detection signs occasionally posted on Mt. Hope record the speeds
detected, | suspect that they have shown consistent excess speeds in both the zones
from Okemos Road to Chippewa and Chippewa to Hagadorn.

I've taken an informal survey of residents of Woodhill Drive regarding traffic on Mt.
Hope, and we have a number of recommendations that we hope the Roe}d
Department will act on. Your feedback on these would be greatly appreciated.



1) Please post a radar speed detector more frequently on west-bound Mt. Hope.
Please also put of a sign with the posted speed limit above the detector,
because...

2) | believe that the current single sign informing drivers of the 35 mph limit on west-
bound Mt. Hope is located too close to Okemos Road. It's my observation that that
speed limit is seldom honored, and | believe part of the problem is that drivers
entering Mt. Hope are still fully occupied with checking lane markers, rear traffic, etc.
to notice it--so the first speed limit sign routine drivers of the route see is the 45 mph
sign after Chippewa. | recommend moving the single sign further west on Mt.
Hope and/or installing a second sign at the intersection with Nakoma Drive.

3) We request additional enforcement of the existing speed limits. | am
forwarding this recommendation to Meridian Township, since | believe they are
responsible for this.

4) We request an engineering study of the current speed limit from Chippewa to
Hagadorn Roads. In view of the limited sight distances due to hills on the Chippewa-
Comanche stretch and the presence of the Montessori School west of Comanche, a
speed limit of 35 mph may be justified for the entire stretch of Okemos to Hagadorn
Roads. We also request that the study include evaluating the lighting at night at
the intersections on the route, especially at Comanche and Mt. Hope.

Thank you for your consideration,

Barbara O'Kelly (she/her)

2576 Woodhill Dr.

Okemos, M| 48864
517-333-8940



From: Okelly, Barbara Ann

To: WConklin@ingham.org

Cc: Mark Polsdofer; Board; board@ingham.org
Subject: Mt. Hope traffic

Date: Saturday, April 24, 2021 12:00:30 PM

Dear Mr. Conklin:

Thank you for your response to my recent email. For some reason, it didn't get
to me directly, but Commissioner Polsdofer was kind enough to forward it to
me.

According to Michigan law (Section 257.628--thanks, Lou Porter), the speed
limit is set according to a combination of an engineering/safety study and the
85th percentile speed. The final speed limit must be at or above the 50th
percentile speed but may be lower than the 85th. Presumably the safety study
takes into account factors such as hidden intersections and limited sight
distances.

Could you please tell us the date of the most recent engineering/safety study
of Mt. Hope Road and how to get a copy of the results and conclusions?

Thank you,

Barbara O'Kelly (she/her)

2576 Woodhill Dr.

Okemos, M| 48864
517-333-8940

From: Mark Polsdofer <MPolsdofer@ingham.org>
Sent: Friday, April 23, 2021 1:09 PM

To: Okelly, Barbara Ann <okelly@msu.edu>
Subject: Copy and Paste

Greetings All,



Ingham County Road Department (ICRD) will review the placement of speed limit signs on Mt Hope
Road and adjust locations or add any signs found necessary.

Mt Hope Road’s speed limit is 45 mph between Chippewa and Hagadorn (and further west), and 35
mph between Chippewa and Okemos Road.

Under Michigan law—Motor Vehicle Code (MVC), speed limits typically are/have been set by speed
studies typically based on the speed a super-majority, 85%, of drivers are measured to be travelling
at or below. This enables enforcement to focus on the fastest 15% of drivers and promotes more
uniformity in vehicle travel speeds consistent with that most drivers feel is reasonable—known as
platooning, which is found to be the safest way to set speed limits.

To keep speed limits consistent for given conditions and compliant with MVC around the state, MVC
also requires the Michigan State Police (MSP) to agree with any proposed change in speed limits on
county roads. As the existing speed limits are already set this way, MSP rarely agrees to any change,
unless there has been some obvious and significant change in traffic patterns or development along
the road, which there has not been on the subject portion of Mt Hope Road.

The other items requested below, including public lighting, radar speed signs and enforcement, fall
under Meridian Township’s responsibility. Thus, | have added Meridian Police Chief Ken Plaga,
Township Manager Frank Walsh, and Assistant Township Manager Derrick Perry to this response for

them to address those requests.
Feel free to let me know if there are any further questions for ICRD.

Bill Conklin, Managing Director,
Ingham County Road Department (ICRD)

Office: 517-676-9722



C. Shaw Street Pathway



Mark Kieselbach

From: Mark Kieselbach

Sent: Thursday, May 13, 2021 11:03 AM

To: Mark Kieselbach

Subject: FW: Local Roads Maintenance Program Continues, Meridian Talks Development &
More!

Attachments: Screenshot_2021-05-11 G Engineering Public Works Pathways Sidewalks Projects MSU

to Lake Lansing, Phase IIl Connector - Shal..]J(1).png; Screenshot_2021-05-11 G
Engineering Public Works Pathways Sidewalks Projects MSU to Lake Lansing, Phase III

Connector - Shal...].png

Mark Kieselbach
b Lpsg Community Planning & Development Director

MOE DIAN @ kieselbach@meridian.mi.us

w W 517.853.4506
5151 Marsh Road | Okemos, MI 48864

A Prime Community meridian.mi.us

From: Tim Potter [mailto:tim.potter@rideofsilence.org]

Sent: Tuesday, May 11, 2021 9:04 PM

To: Mark Kieselbach <Kieselbach@meridian.mi.us>; Steven Vagnozzi <svagnozzi@comcast.net>
Subject: Fwd: Local Roads Maintenance Program Continues, Meridian Talks Development & More!

I have some concerns re: the Shaw Ln. pathway project that is detailed in this May 6th document that I found

via this newsletter:
https://www.meridian.mi.us/home/showpublisheddocument/23171/637560025415670000

I'd like to add this concern to our agenda for the next Transportation Commission meeting on the 20th.

I'm attaching some marked up screenshots that show my concerns. The pathway starts out on the east side of
Shaw Ln. from Haslett Rd. and then switches over to the west side from Lake Dr.

I'm concerned about pedestrians being forced to cross roads 2x here where sight lines are very limited especially
from the east as there's a sharp curve in Lake Dr. I believe it would be safer for pedestrians if the pathway
stayed on the same side of Shaw Ln. for the whole distance and not switch sides. I believe the crossing at Lake
Dr. should have a pedestrian RRFB signal that flashes when a pedestrian is crossing to alert approaching
drivers.

Thanks for the consideration.
Tim



B T e A e e A e o S R el
R R S SRR
T T

f ]
- ._m

| — ] [ 00kos
N [ ) _ e | | WATYH

A EEN "
LLIEYH 3

A¥OH HEHVIN

avod LLAT

:

© LITISYH

AlNp 03 anp —
Bls JO aul| pajiwilj Mhﬂs)

[¢adas iR seal
dape

T b _,.I ALY |

P AL A

L LAY |

A ey

NOLLYDO0T LOA[0¥d | "I
o — : H_é___ *_ﬁ )




00+81 00+L1 00+97T SN 00+

—
n
peg
P

| =1 |
o)
=
=
LA AT 9]
’ 1 = _ ANV 9928
n~
| |
EIVANS IR 01U NS — - F -
— — -— == . - ; o
d N 3
. ) I\ \ NN
0 o L e @ T e e AN ol
AR NTCREENSSCAH A
N SLIKIT 1WAy 143y ©
LAYY.LS MVHS \l AT TVAIAIIRI | o R, Sy
— — —} .= —_

- - - =l
=i
; A SHAAO AT SO 1L —
(SHAHAD AH) ST 30K (17 \ SO KD S U
—— | / : \
x 5
f

B

Jued

_ zzeLsn ! _

I FAH
Ha PA S

_ SR asag) Tsiogin
— IR U] PN (sl o) SEae (R0 of




£40 1 193HS

opsasd waiy

1103 b 213gM

£q pasmseaw se Aysuop

9 JIEYS [FAOKID SNOURMI [V NIMES 2 [TYS PAARIAL B 0 STOURUmMYG P

o430 Lovejspes Jauuew e vy pauoddns 3 ([Eys LOLILISUDY 0} Anwosd asop U] sojod

LAFYULS MVHS -
“IIVYL YOLDANNOD DNISNVT ANV OL NSW

LI3HS 1IV.LIA AVMHLV
SNOILLDES SSOUD TVOIdAL
(00+52 - 05+02) LIIULS MVHS
(05+0Z - 00++1) LATULS MVIIS
(00+¥1 - 05+£) LIIULS MVHS
(05+£-00+0) LITULS MVHIS

R 1SY3A0D

TILIL

XJANI LITHS

sqe ue o)

“Aeaped pasodaud jo spps g 1o pT M
Papaasd w [IPs [eALE oy

Vopnnsun PIU} pa2apisu

00> Supispy

e o [eys suosy furadory

SALON VALV

Papias

2q 10 wopIPuUO feufiiin a1 o) pamsal
LSS GOYM P10 P Lo Bup

ic6 o pa
10 puEs 2q ([Eys Seaie Juprd pue SKEmaALp sAempras pasodoad Jo

1010 9 01 20 SqILIYS P sasY
0 25130 sS[us

0103d p:
ew) Siakey 21 u paoed

e

uoy
reapd 250 01 wojsspud uay

o
M1 3q (I 3] UopCuLIo)

W uomads
gy Aem-gon

si410)
10 4do> © saougiuy
) g pod
{1e asedas rys asuddd 510DERLLI 241 1 JoDEAU

SUONESAIPIS PUT STUFPUEIS WALIN3 Y1 o) ULiojuo:

a1 Aq paptaaud sofonns pury pasaisy

ODENIE SN 7P auow 3y woy

1 a1 saasasas
1ou $30p sope
AUOIU] JO AT

RN jo uoy|

) o vied s popnpu

N oH oo

SALON NOLDTHISNGS GIVANVIS

*61p nok E&B@__ﬂu

vou LLT Vil

FHHSHM

DV €SY
ONISNVT 33V

SAUNSVIW ISAS JAOWTY

NOLLVYOLSTY “TVNI

05+97 - 00+0 AVMILLVd TTVISNI

05+91 - 00+0 AVMILL

'd d3d B AAVHD

00+52 - 0S+91 NOLLVHO1SaY HOnou

00+SZ - 0S+91 ¥TVMIUIS XI NIAIM

SAUNSVIAN TIVISNI

TVAOWTY dWNLS 9 33UL

ONIININDIS B YUNITNAIHIS
NOLLINY.LSNOD GIANIWWOIIY

51108

n

§ A

NVOIHDIW ‘ALNNOD WVYHONI
N dIHSNMO.L NYIAQIdan
10§
SNV1d NOLLDMI.LSNOD
LITYLS MVHS
- Il dSYHd “TIVY.L YOLDANNOD DNISNVT AMVT 0L NSW

3 J0 SmgIeaR] XN e AT oM M

LS I1sna 10g

AVM 40 iy
d LA OV ALNNOD I 1

ANVSAVO

WAMAS WHOLS
SNIVHU

SALLITLLADITANd




JH3IA 2= k(7] HWNYS
anl %0 woil 6211 LML 109 0L QYN DNISNY BT 0156-+¥8-6TZ ANVAWOD NIT 3dId INMINTOM ve o Brmous o dWnls
111 Hd .m.mﬁﬂyz_%m: nSW e s 8 » 9. s o wsma
03 - N I ; o 3643
*Bip nok Eeucﬂ@__mu et e B o ENEENT)
—_— e — — om3 ® s NOIS 13TULS
[waasAs ey /Aemiped] e T e ITITTITTTT e it o st oo m@ ‘ania
uedjyai ‘Auno) weySuf a8 o 0z o T J P UsvINOI) ALva * wion ~— (n3/man
e penuoy| NN|_12/62770 — .. | © Himv o xoamvd ® aNId
3 : i
SINGWHD) aal Al dpysumo, 1931ey) UeIpLISy
— —] 0S8
958 = — | —— = -
e e N S =7 — ﬂl/....l.1|lll — 5
S 5= ey A Tl i et N i
3 //I 5871 B = — .—"l’/”.b.Vi — o - NI
S ] 7
SS8 m \ GS8
= _ _ HLNOS 01 HOLIA 3GVYED I\ _ — _ _
A 1 A 1 1 1
3 E E 5 5 g
g g g g g 3 S e
z H g H E £ 3 AVMHLVd ® 404d X3
098 s 098
ANITHELNED aVou
AVMHLYd @d3s0d0dd
598 598
00+L 00+9 00+S 00+¥ 00+€ 00+2 00+T
va 1 TONIVZ TUAIOMELSHG 955 45 022 TONI L'3LT09N00 20 | '
i HONIB'AOISONIAIND PSS 45 009+ HDNI 9 4ATUINGD 0¥ _ _ ﬂ
va 9 IDNIZI'LESANIAIND 255 45 0ITY. HONI# BLTUONGD  TO¥ — w
4 st HONIBSZHOSAI) WSS VB € Qv X08 £8N3 WALVM  RZE. _ | Wn._
o sie- HONIZTIZNAS'AIND 7SS VA T 10V %00 IATVA MALVM  ¥ZE -
8 & oommmam mu p eshiombus B | X _ =T
Sl TR e TR T | _ war 4va- NN\ & —
NL 4 VEI'VHH 2y V3 L= HONIT 8T O1 HONI 9 'W3¥ ‘3341 voI =z —
45 iv- DVAINSONINEVMINEVIOALIQ Wiy AS  SST- " _ 9_
45 o2z~ VAV 'dHVd XTVMIQIS w1y — — Eol
_ |
1 >
| -——aSp— =Y
| | |
QT3LI NI GV 38 TIM 1 —«
SN DaNDVE |
ATTIRAUGN. o O — L \
5065 y | @ |
; e _ /
- g .l > =
F J_F e il .5 Iﬁ‘ku = =L
S ?sﬂ!ﬂ,// §
/////4 o> ?”, == .AQV _____
%// |||1//|||1|..|| = ISR 3
o o e &




LHINE =L = . ” M1 MHNYS
wul % woi 221 S LIS AT 0TS6-¥¥8-61Z ANVAWOD NIT 3dId INNIATOM s o e o b B mun o dwals
1 Hd .m%muwﬂnﬁﬂmj nsw i T aaion 8 = © s CD wene
SIS «Bin nok alolaatitliipa0000 008 ———— \VsQE0doM —————— e [ET T TH S — 7 o
*Bip noA c..a—cn@__uu et iy R o e e ANITIRUL
— e e R 25 W = ® NOIS 13TULS
(w=asAs rerL/Aemueq] ots T Pl S - = oo & e ¥ S akas € aoma
ue3jya1 ‘Auno) weySuf i Ly 02 o qogst —— AW —— e m e usvonoa) ava #* won ~— Uno/m'an
L R W] 12762770 e © v o xoamv> @ aNid
SINGHHO)) 2al__dval  drysumoy], 1911ey) UBIpLIa
1
= N pr—
0S8 g b INJ R = =984
m. .._.. — 1/. .L/ S 1
_| — =l - V\/\(u
PO et
L= H\\“\I!\\! m 910531
SS8 o — a 568
= El
w7 |
m \\ H
5 s
T - _
| d \ h m 3 AVMH.LVd @ J0¥d X3
098 8 i . \\ ] 098
ol - N = ————————
g 2 : Rl - INITYILNED avou
3 2
2 m | - \ &
| | | o AVMHLYd 0350d0Yd
[so8 | 598
00+¥1 ——T00+€T 00+2T 00+11T 00+0T 00+6 00+8
—_—
va - HONI V2 TUDNUISUG 55| T T
vi i HONI Z1°A03S ON3 AID 5|
S e X | S
- ¢ - I
s e Way 24vd NN\ g
o o e o _ A
[T VEL VI o B
a5 L 3d TOVAUNS DNINSVM STEVIORIS0 Q1Y) ! “
45 002~ VOV 'dRVd XTYMIAIS w1V m
a5 SN‘”- HONI9 LLIUINOD 0¥ | ; -3
a5 00L¥ HONI¥ ZLIUINOD  vop |
a o v AR
poee miois v nnomusks  1z| 985 £48S
G SR L A 1485 LL8S S LRI
1885 ARG TYNAIAIGNI.

/////////V/////

AN
////////////////

e
NN /llsiav

NN e —

N NN

,/ﬂ//«/// IS

l///xf/////ﬁ/ T
P

8L8S
088S




Ly3Az=.1 = -
Ldo¥_ ¥oH.0z=.1 0T1S6-¥¥8-61Z ANVAWOD INIT3dId AINMIATOM

: T T T smumismoss el T 1] ) s s
s — v SO MYEE LA T e T eaia  somtwin 5 s
. -—  ENmALYIdON 8 w © mHws [voninr} Hsng
11 Hd "40LDENNOD 11 - NSW *6ip noA 222_@:«0 iy S i 0 wtws
svo s T o NOIS easissnss ANITIIYL
A Kempeg] || @osm o—-—c—i— i —  NVWUMG  ———————m———— e (suamnso) s
e . e e — S A Tha @
1401 0" K K K O qogsst —————  NIVNNVSE | ———m——m—m—m—mm e (ASV2HO9). -3 ~— no/m).
~SiNaRNDS diysumoy, Jo1Iey) UelpLIa o 0" o = oo @ e
SSNOISIATY o 2R:8
0S8 0S8
~__ 558 e 558
/(h'/%l/l _ ‘%l.l\l\l(hﬁll‘l!\ll’ll‘l’n‘/nll/./
=== | — - —_—
._ m | = ~ ~
T | R ey 2 H - I~
3 3 AVMHLYd ® 408d X3 g I | > =
098 E T g i ~. g 098
—————— 3 5 2 == 5 - -
ANITHALNED avoy £ 8 % h 3 8
: e S = g
H g o,
AVMHLYd 435040¥d —— | w
o8 //r w 598
00+02 00+6T 00+8T1 00+L1 00+91 / V6+CT _ 00+¥T
=p— S —
s | _
u - S0LSH H _ W ’
u - = _
o9 _ | m 1 '
g _ S _
L | || £ | | _
5w _ stLsH 1 g ] i Divi9LsH - __ 198S
AS ozt W 'LAVE 6] — - - —
i i _
_ . & ) 3 _H_ 1
] R ) g i — -
E : * ° ) : : ) : : ) : p .W//////MM/I///
© ‘ FTULS MVHS Sribmerin™ ANl
b—_—— - — =Rl - — R - T ~E T T T T lll.—. — e S e———re— Sl
Ensd_s ~ .\\ /— (S0 A0 50mu x0a 1n (31110 A8) 2011 04 1LLN N\
&)
SP [uf m \ /
i ____:__________:,m\ NN
R il
m ; M ZILsH
. 1 N
wa ‘2Avd -\




rd HONYS

GIdKuEEES

¥+ d0WGDNAVA'LOWE LTINI RO WS Wes|

i

QVOY LLTISVH 9¥S1#

66954

avoy Ligrsyy

(1VLN3GDND) 31¥2073¥ NoIS.
4401005 5V,
‘ V3 1-1a¥ %08 95 VATV

- — ]
-
e te— IhwE —
] |
\_ i e aad- NN\
— Rt Y e

— S

-
sl S s HoH 0 =1 v r._mm._wm_. h.o%\%um% e OISCHBEIZ ANVANOD NI SdIdANREINTOM T T e e T 1T T : T . B O it o dWRLS
11l Hd "J0LIENNOD T1- ASW ‘ Mega,  mee = & i o e
Bb]p noA alopaqitJied i1 = s INIEIL
_E.ﬁmzm __m.C.\»Es:uwn: QUOESSTT — - = — —  NVWMIMX  — e m (suannsnod) 2313 ® oNmoaaus T Nots L3mus §
o 'ania
o] o m S e e o
T
SINTRAG) diysumo], 18116y UBIPLIB © e "o
0S8 0S8
§S8 —F 3 3 ; N
- ——
- | = —1L
- 13 T — | — ]
== = ! 1 |
- i i
T g g 3 AVMHLVd @ 40¥d X3 5
098] et T g g 098 E
- : 2 - 5
- 11— - =" | 1 s ANITHILNI) avoy
_ g —_
~ S
g g AVMHLVd a350d0dd
598 g i 598
00+SZ 00+¥2 00+€2 00+22 00+1¢ 00+02




; dWNLS
td09 sin 0TS6-b¥8-6TZ ANVAWOD aNIT 3dId INIATOM Yo G N 7 A N o W © wum T mon e
314 Aovd VS| mzﬂ._mommm.w_wﬁﬂ.ﬁ_mtp T e Ty —— — — ——— T Goanawimor mn a9 O xosTmEL
mon —  SNNAL¥IdO0¥d ™ & wius ﬁHU Hsna
111 Hd "OLDENNOD T1- NS *6ip nok aojeqTRiren mos CTm e o o mowm P
%] e T4 o NaIS
'ania
FUOESSTT — - — s —  NVHWMXZ ® oNmogals T~ NoisIUS
[wassAs jre11/Aemipeq] TARE] tomcmims st DOOMIST oo i —  sovowsows o xommm © T
uedpya1p ‘Aunoy weySug qoassT1 T I Usvanoo) A % won ~— (no/mran ® aNId
SUE(q 19E1IU0) @ ImMuv o XogAIvD
SINIWAG) diysumo , 1a11eYy) UBIPLIB
dNNS £~ it WLl
—— : FWNLONYLS
9Z QS DAd .21 % ASVD3ud b2
T4IATND 3 \l NISVE HOLVD
- 5
————" aavin x3
'.‘\
R va
9zuas.zt / = - i g
do3
XVI €T R Z
(SXUOM ¥ILVM NOSNDYES 57 — iy
—_ZIAVOH LUV D) ppe— HOLIA 3SOTINT
L3)ISYD G3aNVE 3181Xa1d
Y2 QIQNVE ATAIKT1d
M ONVE WONITWNTY 00 00+8-00+L
SIN TIV.LAd NOLLIANNOD dW)D SLN NOILLDFS-SSOYD TVIIdAL
Tl B 3SVE
T4 3 asve ANVS dILIVdWOD .E QISOUAAH A5V ANYS
QNVS Q31OVWOD .E Vi3 Q33SOMAAH INTWHINVENT B110SdOL.E_ Tl 9z uds .8 Q31IVAWO0I .E
INTWINVERNE BAIOSIoL. & NOLLVYOLSTd wwm“%wmw:m ETNI INWINVEWE
NOILVYNO.LS3d NOILVYOLSad
- Ml e e ]
S sy, ——————— e —_— e e e— ] [
- P [ — m Fanio X3 o 403
S e p—— T 0 nE wher T ot——— agost '
HDLIG IA08Y ALVATTT HDLIA LIIHS HOLIG LVIYD AV LV LINYLSNOD
00+IT -00+8 0S+9-00+9 00+9 - 0S+¥ 0S+9T - 00+ ‘ 00+L - 0S+9 * 0S+¥ - 00+1
SLN NOILLDIS-SSOYD TVIIdAL NOILLJIS-SS0YD TVIIdAL NOLLD3S-SS0UD TVIIdAL NOILDIS-SS0YD TVIIdAL
0S+91 - 00+T
'2'0..91 @ VA3 ILVOD AXO4T AIWNHO043Q "0 .z¥ @ HVETY Q3LVOD AXOdd AANY043a *0'0 ,2¥ @ YVE3Y 4ILV0D AXOJ AIWNO043a
Q314193ds SV
HLAIM-TINd “WaY ## 'DNOT .B/M "IN0I X4 OL LDINNOD ¥# 'DNOT .8/M DNOD Xd 0L LJANNOD ¥# ‘INOT.8/M INOD X3 OL 19INNOD
uz_zz_._ LNIOT GS4IASNVEL DNINNI LNIOTTVNIGNLIONOT DNINNI LNIOT TVNIGNLIONOT
Q3ISOUAAH T114 2 35SV ANVS
_B1I0SdOL .E QaLIVANOD .E _ —
NOILVYOLSTY INTWINVEWS

wner - EoE.'TI.:mlv_
NHTVM3IAIS X3 NIAIM

00+SZ-00+9T: 00+1 - 00+0
SLN

NOILLDIS-SSOUD TVIIdAL

+

%@ W_ = waxs

_ ||_ Tl NIN.Z¥

00+5Z - 0S+91 £ 00+1 - 00+0

00+5Z - 05+9T

00+L - 00+0

TIVLIA LNIWADVIdId

TIV14d ONINIAIM
AVMHLVd / XTYMAAIS LIYINOD

HTVMAAIS ILIYINOD IdIM S
00+SZ - 0S+9T ¢ 00+T - 00+0
TIVLAA DNINIAIM TVIIdAL

TIVLIA DNINIAIM
AVMHLYd 3LF4INOD 3dIM .L

SLN

00+SZ-0S+9T ‘ 00+T - 00+0
TIV.LIA DNINIAIM XTYMAAIS TVIIdAL




AMTTL0Z LIS

ViSaAvANYS T 5940715 AVMEATIA TVILNAAISTH TTSNOILORS 55043
v LI3HS TIVLIA ey ‘| bz —
T et Fsvanl AVMHLVd L8 XTVMAAIS .S o | S0 v s =
ELRONG 13 E!.Er!gﬂs Jovosay 1 AVALARE N LLBOND /l-.lln..
E NV1d AVMIARIA TVLLNIAISHY 'dAL e
TeSETA Aoy weg Sy Fa v NV1d AVMIARA TVIDYEWWOD dAL
I——
diysumo ], Je11ey?) UBIPLIBY ™ 2\ d . =3
—_— -
77T LNIOT NOISNVAXH TVITaAL

o
SHIVOUAV TVITUINNOD @ ‘NIN .L nses |
SIHDVOUddY HANIQ TVLINEQISTY @ NIN.S| 9T LTMYS 38 k0 TN 1
LG TWIAL NIN % =y IR e Oy e T Ty W I208 \FREATR PRSI DACYY Sracung 1 o
r = == UM a TIVHS ONV MRINIZNE WL AZ QALITOT SV X8 TIVHS TVIELLVI LKVid MEN 40 NOLLYDOT '8 *n 5 _/ SN S N PN
“NOLLYYYJIed EQVIE-ENS 40 LaVd CRERAISNGD B8 TIVHS TYAOMTY HSNE ONY IRLLTIV 8
DML, ¥ VIT B8 TIVHS B5VE LLYORUOOVTIV 'L h — 2
“NOLLIMLLSNOD OL TY.NIQDNI CREAISNGD B8
Vs LLRONC TIVATMYS 38 TS UV LLTOND ST TV 3 =
JOUL /1 2 Bl T v K4
S AATERIRSN | TR NOI TN VoL S 1 E— .‘
JL4A0XHE TVOIJAL NIW ¥ W- Sy, 54T o ...w TS yr TAVMIAET LY g T Rils 3T Riw VLT _
_l ‘3!5!5.:! B — | E_.-:qc..n_hc
ovancra s ST A e 3 — NOLLDES SSOUJ TVIIdAL PIVE 50 @LLVOD AXDdZ
20 mavas trrvs,
TIVLAA ONINNI ZLIYINOD 2000 ey v 2/m
TIVLEA LNIOI GIMVS TVOIJAL SER S,
4013 90 0 YA R7D RNV =T
— - = = e 7]
2 sanva —deal——— s ——Jaal—
-
P 1434 } 840 XV
NOLLDES SSOHD TTVMS

G- NOLLO3S SSOW) EDNEA NV'1d 3DN34

(ananday 40
SHOLLVILIDELS SATUNLIVAINVA
R4 TIVA ININIY L34 X008

EVEQNYS .

AVMELYY

2

DNIDVdS EN0A NOLIDEs aW0a . \
[k —=y D ., A
. ..mm uj,___m_EMEmE_ﬂzlﬂ_ﬂl =
. ] i s e
_.|L aba 41 rogaE %
TIVISa 5ONad —punafo W v i s v
— |/.a_.q.ﬂ _ INSRRGTIVEGG
Y — 1
3 ~ w2 X FTNoOLDES
| | _
1 ¥-V NOILDAS SS08
le—— mammvmusasnva — | S5 G Bt 2]
W00 OLNO _vll - 0 ey v
ALLITNG LNNON v Cavs.L/m
LEOVEE - TYNOLLIO %S RLICMD .9
E___..J_..uqn.wd / — ___ SRR A X P | TR DDA
N 4 N2 INGONVL O3, — s s—I"%
A5 o HVINDIGNEdHEd dWVA T
SNIQVH NI GILVD0T ARV SNIGVA NI GELVI0T SaRvaE
LA _
L1
st g — | N S< o G
g [T T [smene ~ ]
e o N S X1
oo —| - | P |
= UDoOVSIEOW e ——] e /L + 1
_! 1 E(BHFEHE—,EE
_ R N o _ T
STIV.3d SNINUVA F18VIDALEA




