ZONE CHANGE APPLICATION Date received:
Community Development Department, Planning Division

316 North Park Avenue, Room 445, Helena, MT 59623

406-447-8490; citycommunitydevelopment@helenamt.gov

APPLICATION FEE: $410.00
(PAYABLE TO THE CITY OF HELENA)
ALL FEES ARE NON-REFUNDABLE

Application to the Helena Zoning Commission and City Commission for an amendment to the official
Zoning Map. Such amendments re-classify property from one zoning district to another.

PROPERTY OWNER: Primary Contact? No %—g 9L9 b 4 39,0 /39
Name: Thomas Walter Schulke ¢ Primary Number:  -486-458-5565»
Address: 1265 Lariat Road Other Phone: None

Helena, MT 59602

ZIschulhe @J)re.an n.Net

Email:

APPLICANT (If different from property owner): Primary Contact? No

Name: Trident Development, LLC Primary Number: 320-293-4200
ATTN: Andy Brummer

Address: 3601 18th Street South, Suite 103 Other Phone: None
Saint Cloud, MN 56301

Email: andyb@tridentdevelopmentmn.com

AUTHORIZED REPRESENTATIVE: Primary Contact? Yes

Name: Stahly Engineering & Associates Primary Number: 406-442-8594
ATTN: Greg Wirth, PE

Address: 3530 Centennial Drive Other Phone: None
Helena, MT 59601

Email: gwirth@seaeng.com

X Address of the Property: None Assigned
Address City State  Zip Code

X  Legal Description (Lots, Block, & Subdivision, COS #, deed reference)
Tract 2 as shown on a Certificate of Survey filed under Doc. No. 3198943

X  Provide a current deed and plat/COS with the metes and bounds of the subject property

Included in Application
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X Geocode 05-1888-20-2-04-20-0000

X Current City Zoning District CLM (Commercial and Light Manufacturing)

X Proposed Zoning District B-2 (General Commercial)

X  Adjacent Zoning Districts North - B-2
South - CLM (Pending Zone Change to R-4)
West - PLI
East - B-2

X  Are there other related Land Use Applications being submitted: Yes No X

X Submit proof of current paid taxes Included in Application

X  Existing use on the property Vacant

| HEREBY CERTIFY AND ACKNOWLEDGE THE STATEMENTS IN THIS APPLICATION AND ANY
ATTACHED INFORMATION ARE TRUE AND CORRECT TO THE BEST OF MY KNOWLEDGE.

10/04/2022

Signed: Date:
* Property Owner

Applicant: Date:
(If different from Owner)

Review Criteria
(A different zoning district may be recommended if it appropriately fits the review criteria)

Your application will be reviewed using Montana MCA Section 76-2-304, “Criteria and
Guidelines for Zoning Regulations” stated below.

(1) Zoning regulations must be:
(a) made in accordance with a growth policy; and
(b) designed to secure safety from fire and other dangers;
(ii) promote public health, public safety, and the general welfare; and
(iii) facilitate the adequate provision of transportation, water, sewerage,
schools, parks, and other public requirements.
(2) In the adoption of zoning regulations, the municipal governing body shall consider:
(a)reasonable provision of adequate light and air;
(b)the effect on motorized and nonmotorized transportation systems;
(c) promotion of compatible urban growth;
(d)the character of the district and its peculiar suitability for particular uses;and
(e) conserving the value of buildings and encouraging the most appropriate use of
land throughout the jurisdictional area.
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Per Section 11-1-10 of the Helena City Code, the Zoning Commission and the City
Commission will hold public hearings, to give the public an opportunity to be heard upon the
matter. The Zoning Commission will make a recommendation to the City Commission who
will approve or deny the requested zoning. If approved, the zone change becomes effective
30 days after final pass of the zone change Ordinance.

To evaluate the requested zone change with the above criteria the following must be submitted
with this application. Please provide all the information requested on additional sheets as an
incomplete application may delay the review of your request.

Please Note: N/A is not an acceptable answer alone and requires an explanation if used.

X 1. Apply to the City on the appropriate forms and pay any required fees. The application
must include the property owner’s signature;

Signed application and fee provided

X 2. Describe how your proposal relates to the above zoning review criteria (attach additional
sheets if necessary);

Zoning Review Criteria Narrative Provided in Application
X 3. Provide a statement why the proposed zone change should be approved;

Proposed zone change is to facilitate a proposed four (4) story apartment building which
will provide much needed additional housing opportunities within the City of Helena. B-2
zoning is proposed to allow a taller building height than is allowable in the residential
zoning districts.

X 4. Submit a traffic impact study for a proposed zoning district that is anticipated to generate
more than two hundred (200) additional vehicle trips a day;

A Traffic Impact Study is being prepared and will be provided when available

X 5. Provide a vicinity map of the area showing the location of the property in relation to
surrounding land and zoning in the immediate area, water and wastewater mains, other
utilities, and city streets and pedestrian facilities (sidewalks, trails);

Mapping provided in Application

X 6. Submit a statement on how the proposed zoning conforms to the Helena Growth Policy
and Land Use Map; include how the proposed zoning conforms with the area neighborhood plan if
one has been adopted;

The proposed zoning and project meet the Goals and Objectives of the Growth Policy by
promoting economic vitality and attracting economic sectors that provide employment
opportunities (G.01), supports the provision of housing (G.02), promote development of
diverse housing stock to reduce land consumption and optimize infrastructure (0.12),
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support the development of housing located in proximity to necessary services (0.14),
encourages infill development on vacant ant under-utilized land within the City (0.78),
encourages mixed-use neighborhoods to support more compact land use patterns (0.81)
and encourages development that promotes the efficient use of City infrastructure (0.82).

The proposed zoning is directly aligned with the Land Use Map identifying the property
with a future land use as commercial. There is no Neighborhood Plan for the area.

X 7. Statement indicating if the existing structures meets the proposed zoning dimensional
standards requirements without the need for a variance;

There are no existing structures on the property

X 8. Statement indicating if the existing use on the subject property meets the proposed
zoning permitted uses;

There is no existing use on the property

X 9. Historical uses, established use patterns, and recent changes and trends in the
neighborhood.

The historical uses include commercial use to the west, vacant land to the south, City of
Helena stormwater ponds to the east and modern retail development to the north.

The land use on properties to the west, south and east have not seen any recent changes.
The development to the north has occurred within the last decade. An application is
currently being processed by the City of Helena to change the zoning of the adjoining
property to the south to R-4 for a proposed multi-family development project. The Zoning
Commission on 9/13/22 has recommended approval for the zone change.

IT IS RECOMMENDED THAT THE APPLICANT CONTACT NEIGHBORS TO INFORM THEM OF
THIS PROPOSED ZONE CHANGE AND IDENTIFY ANY CONCERNS THAT THE APPLICANT MAY
BE ABLE TO ADDRESS.

It is the policy of the City Commission not to act on a proposal if the applicant/ applicant's
representative is not present at the commission meeting. City Planning Staff represents the
City; staff cannot answer questions for the applicant.

Per 1-4-12 City Code, the taxes and assessments on the applicant’s property, which is the
subject of the proposed action, must be paid or payment of said taxes and assessments must
be made a condition of final approval of said action by the City Commission, with the taxes and
assessments to be paid within fourteen (14) days after final passage.
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Michael Alvarez, Planner Il

Community Development Department ' Phone: 406-447-8491
316 North Park Avenue, Room 404 I Fax: 406-447-8460
Helena, MT 59623 *  Email: malvarez@helenamt.gov helenamt.gov

Date: Dec 06,2022
File: ZONC2210-001 | N Sanders St Apts

ZONE CHANGE

STAFF REPORT

TO: City of Helena Zoning Commission

FROM: Michael Alvarez, Planner II
Christopher Brink, Community Development Director

SUBJECT: To make a recommendation on an ordinance amending the official zoning
map for the City of Helena that changes the zoning district from CLM
(commercial-light manufacturing) to B-2 (General Commercial) for property
legally described as Tract 2, situated in Section 20, Township 10 N, Range 3 W,
P.M.M,; City of Helena, Lewis and Clark County, Montana, as shown and
described on COS 3198943.

GENERAL INFORMATION

DATE OF APPLICATION: Oct 03, 2022
DATE DEEMED COMPLETE: Oct 20, 2022

PUBLIC HEARING DATES:
Zoning Commission: 6:00 P.M. Thursday, December 15, 2022
City Commission: 6:00 P.M. Monday, January 23, 2023
PUBLIC NOTICE:

Legal notice has been published November 30, 2022 in the Independent Record; notice letters have
been sent to adjacent property owners, and a sign posted on the property.

PUBLIC COMMENT:
As of Tuesday, September 6th no public comments have been received regarding this proposed
zone change.

OWNER: Thomas Walter Schulke Jr

ADDRESS: 1265 Lariat Rd, Helena, MT 59602

APPLICANT: Trident Development: ATTN Andy Brummer
ADDRESS: 3601 18t Street South Ste 103, St. Cloud, MN 56301
REPRESENTATIVE: Stahly Engineering & Assoc.: Greg Wirth

ADDRESS: 3530 Centennial Dr., Helena MT, 59601
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LEGAL DESCRIPTION:

Tract 2, situated in Section 20, Township 10 N, Range 3 W, P.M.M,; City of Helena, Lewis and Clark
County, Montana, as shown and described on COS 3198943, City of Helena, Lewis and Clark County,

Montana.

GENERAL LOCATION: The property is generally located on the east side of N Sanders St, south of

Winco and the US Chef Store, west of I-15, and across from Marshall Ln.

PRESENT LAND USE: Vacant
Size: 4.38 Acres

ADJACENT LAND USE:

North: General retail locations (grocery stores)

South: Residential (under development)

East: City of Helena park land and east again is HWY [-15
West: Commercial buildings

PRESENT ZONING: CLM (Commercial-Light Manufacturing)

ADJACENT ZONING:

North: B-2 (General Commercial)

South: R-4 (Residential-Office)

East: PLI (Public Lands and Institutions)

West: CLM (Commercial-Light Manufacturing) & B-2 (General Commercial)
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ZONING USE DEFINITIONS:

The CLM (commercial-light manufacturing) District provides for the community's commercial and
light manufacturing needs. These uses generally need access to the City's transportation amenities
and should be located to reduce adverse impacts upon residential neighborhoods in the City.

The B-2 (general commercial) district provides for compatible residential uses and a broad range of
commercial and service uses that serve large areas of the City and that are normally required to
sustain a community.

DESCRIPTION / BACKGROUND

The applicant/property owner is requesting a that the official zoning map for the City of Helena be
amended to change the zoning district of the above described property from CLM (Commercial-
Light Manufacturing) to B-2 (General Commercial). The property is currently vacant and a zone
change would allow high-density residential housing to be constructed at the location.

RECOMMENDATION

Move to recommend Approval of an ordinance amending the official zoning map for the City of
Helena that changes the zoning district from CLM (Commercial-Light Manufacturing) to B-2
(General Commercial) for property legally described as Tract 2, situated in Section 20, Township
10 N, Range 3 W, P.M.M,; City of Helena, Lewis and Clark County, Montana, as shown and
described on COS 3198943

EVALUATION:

GROWTH POLICY:

2019 Growth Policy Future Land Use Map

Future Land Use B Open Space
B commercial B Public
, Industrial/Transportation Rural
| B Medical Suburban
Mixed Use Urban

Montana MCA Section 76-2-304 (1.a), Criteria and guidelines for zoning regulations: Zoning
regulations must be made in accordance with a growth policy.

1) Growth Policy Area Designation:

The 2019 Helena Growth Policy Land Use Chapter and Future Land Use map identifies the
neighborhood that the proposed rezone area is in as commercial. Areas to the north, south,
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and west of the property are also designated as commercial. There are areas designated as
Open Space to the east. All developable areas in the vicinity are designated commercial. The
Growth Policy also includes several goals and objectives that are applicable to the proposed
zone change.

2) Growth Policy Area Definition:
The 2019 Growth Policy identifies the Commercial future land use areas as “[I]Jands where
the predominant use is the transaction of goods or services such as retail, office,
restaurants, entertainment, etc.; such areas are usually near arterials or have good access to
major streets. These properties are expected to have limited single-unit residential uses, but
may include high-density residential uses and residences associated with a commercial
use.” B-2 (General Commercial) squarely fits this definition.

The Land Use chapter of the 2019 Growth Policy sets forth a range of objectives relevant to
the present rezoning application. When considering rezoning of lots within the city,
consideration must be made for factors such as the future land use mapping (discussed
above), compatibility with surrounding land uses, and the development of vacant and
under-utilized spaces, to name a few.

3) Growth policy Objectives of note:
Objective 12 of the Growth Policy seeks to “Promote and maintain development of a diverse
housing stock, helping to:
e Minimize depletion of natural resources;
Reduce land consumption and demands on the physical environment;
Provide housing for all residents;
Optimize infrastructure use;
Prepare Helena to meet emerging needs.

The CLM district does not accommodate moderate to high density residential units without a
CUP. B-2 (General Commercial) allows for the development of the high density housing the
future land use map allows for with a Commercial designation.

Objective 78 of the Growth Policy seeks to “Encourage infill development on vacant and under-
utilized land within the city, directing growth to areas currently served by, or in close proximity
to existing infrastructure and that harmonizes with the character of existing neighborhoods.”

This N Sanders St property is currently vacant. Development here would be considered in-fill.

4) Zoning compatibility:
The proposed zoning, B-2, is the predominant zoning district in the area. The property directly
to the south was recently re-zoned to R-4 to allow for high-density residential development.
The proposed use of subject property will also be high-density residential, however, the
developers are proposing a 4-story apartment building that would be difficult to accommodate
with the height restriction found in R-4.

The proposed zone change from CLM to B-2 District meets all the zone change requirements
outlined in MCA Section 76-2-304(1.b). This is documented below.
Montana MCA Section 76-2-304(1.b), Criteria and guidelines for zoning regulations:
(1) Zoning regulations must be (b) designed to:
(i) secure safety from fire and other dangers;
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(ii) promote public health, public safety, and the general welfare; and
(iii) facilitate the adequate provision of transportation, water, sewerage, schools,
parks, and other public requirements.

Designed to (i) secure safety from fire and other dangers;
All structures built in either a CLM district, or a B-2 district would need to adhere
to all applicable safety and fire codes. City Code secures safety from fire and other dangers
primarily through Title 3: Building Regulations.

Designed to (ii) promote public health, public safety, and the general welfare; and
This change in zoning offers a chance to fill in a gap in housing between N Montana
Ave and I-15 and north of Orange St. This area lacks housing but includes many retail and
service destinations. The lack of housing in the area means that the opposite travel node for
trips here will be longer, increasing congestion. The City would like to see high-density
residential projects in areas of high commercial development.

Both zoning districts contain provisions that address the promotion of public health
and safety through dimensional limitations and allowed uses.

The intent of CLM district is the creation and preservation of businesses that
provide for the city’s commercial and manufacturing needs. Generally, CLM is an
appropriate designation for ana rea that can handle trucking and should be located near
highways. This area does fit that desired design element for a CLM zoning designation.
However, this tract has not been developed under the CLM designation and the prospective
property owner seeks to develop residential at the location. Development of vacant or
under-utilized CLM zoned areas have seen greater success east of [-15.

Designed to (iii) facilitate the adequate provision of transportation, water, sewerage, schools,
parks, and other public requirements.

The property is currently vacant and the change in zoning will allow it to be
developed. The provision of transportation, water, sewerage, schools, parks, and/or other
public requirements must be calculated and mitigated as necessary in order to receive
building permits. The property is approximately 4.38 acres in size and city utilities are in
the area.

Zone changes are to be reviewed in the abstract of zone types and are not based the
project proposal. Public works is therefore holding comment until building permit.

The Community Development Dept’s traffic estimate for 4.38 acres of CLM is 3,797
trips per day. The traffic estimate for B-2 is 5,144 trips per day. The applicant was required
to submit a Traffic Impact Study (TIS) since the City expects this property to produce more
than 200 additional vehicle trips per day zoned B-2 than CLM.

The applicant has submitted a TIS. The City’s Transportation Systems Department
doesn’t agree with the conclusions and recommendations given in the TIS submitted by the
applicant (note: Transportation Dept disagrees with those conclusions not the underlying
data provided). The Transportation Dept believes the proposed development could
participate in the mitigation of the impacts of the 663 additional weekday trips the TIS
states that this proposed project would create.

There are existing public lands adjacent to the property, however, they lack park
facilities.

The property is currently served by the Helena Police Department, and Helena Fire
Department.
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The application shall also be reviewed through Montana MCA Section 76-2-304. Montana
MCA Section 76-2-304(2.a thru e), In the adoption of zoning regulations, the municipal
governing body shall consider:

(2) In the adoption of zoning regulations, the municipal governing body shall consider:
(a) reasonable provision of adequate light and air;
(b) the effect on motorized and non-motorized transportation systems;
(c) promotion of compatible urban growth;
(d) the character of the district and its peculiar suitability for particular uses; and
(e) conserving the value of buildings and encouraging the most appropriate use of
land throughout the jurisdictional area.

a) reasonable provision of adequate light and air;

The city’s zoning districts, and their accompanying regulations are intended to
protect the public health and general welfare by identifying appropriate land uses for each
zoning district found in the community. Additionally, the provisions outlined in the city’s
zoning code under Title 11 are designed to ensure that properties located in each zoning
district will be developed in accordance with the zoning requirements and restrictions for
the district, such as: use, size, setbacks, lot coverage, off street parking, landscaping, and
screening.

The minimum lot size, setbacks, height restrictions of City Code are intended to
prevent the overcrowding of the land and ensure buildings that are compatible in size and
scale to others in the district. In addition, these requirements are also intended to assure
adequate light and air will be provided. The dimensional limitations for both the CLM and
B-2 districts are listed in the Table under §11-4-2. B-2 has fewer dimensional standard
limitations than CLM.

b) the effect on motorized and non-motorized transportation systems;
CLM is considered a less intensive traffic producing land use than B-2. Sidewalks would be
required on all frontages with any new primary structure (required for a building permit).

c) promotion of compatible urban growth;
The proposed zone change is squarely in keeping with the surrounding area.

d) the character of the district and its peculiar suitability for particular uses; and
The area has primarily developed as a commercial district and this proposed zone change
could see the area begin to be developed as a neighborhood.

e) conserving the value of buildings and encouraging the most appropriate use of
land throughout the jurisdictional area
A change in zoning from CLM to B-2 will not have any clear impacts on the value of
buildings in the area.

CONCLUSION

Staff concludes this proposal is consistent with the 2019 Helena Growth Policy and is consistent
with all the Montana zoning criteria.

Staff recommends that the Zoning Commission:

Move to recommend Approval of an ordinance amending the official zoning map for the City of
Helena that changes the zoning district from CLM (Commercial-Light Manufacturing) to B-2
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(General Commercial) for property legally described as Tract 2, situated in Section 20, Township 10
N, Range 3 W, P.M.M,; City of Helena, Lewis and Clark County, Montana, as shown and described on
C0S 3198943
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September 28, 2022

Michael Alvarez, Planner

City of Helena

Community Development Department
316 N. Park Avenue

Helena, MT 59623

RE: Zone Change Application
Trident Development
SEA Project No. 3423-00122

Dear Mr. Alvarez:

3530 Centennial Drive, Helena, MT 59601 | phone: 406-442-8594
851 Bridger Drive, Suite 1, Bozeman, MT 59715 | phone: 406-522-8594

2223 Montana Avenue, Suite 201, Billings, MT 59101 | phone: 406- 601-4055
www.seaeng.com

Please find enclosed a Zone Change Application and supporting information for the above
referenced project for your review. A Pre-Application meeting to discuss the project was

conducted on September 26, 2022.

As discussed during our phone conversation on 9/27/22, the application is provided for initiating
the City review process. A Traffic Impact Study is being conducted and will be provided when

available.

Enclosed is Check No. 050519 for the $410 City of Helena Application Fee.

The application and all supporting materials are provided electronically on the attached thumb

drive.

Please feel free to call me at (406) 442-8594 if you have any questions or need any additional
information, thanks in advance for your prompt attention.

Sincerely,

STAHLY ENGINEERING & ASSOCIATES, INC.

A/(NIA’L

Greg Wirth, P.E.
Senior Engineer

Cc: Andy Brummer (Trident Development)
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3530 Centennial Drive, Helena, MT 59601 | phone: 406-442-8594

851 Bridger Drive, Suite 1, Bozeman, MT 59715 | phone: 406-522-8594
2223 Montana Avenue, Suite 201, Billings, MT 59101 | phone: 406-601-4055
www.seaeng.com

Zoning Review Criteria Narrative

Date:
Subject:

To:

From:

September 2022

Trident Development Apartment Project
Stahly Engineering Project No. 3423-00122

Michael Alvarez, Planner
City of Helena
Community Development
316 North Park Avenue
Helena, MT 59623

Greg Wirth, PE

The following narratives describe how a zone change for a proposed apartment development
conforms to the zoning regulation and criteria in accordance with 76-2-304 MCA. For
convenience, the zoning criteria is reiterated with narrative response included in bold blue

text.

(1) Zoning regulations must be:

(@)

(b)

(ii)

(iii)

made in accordance with a growth policy; and

The proposed zone change is in direct conformance with the Growth
Policy and Future Land Use Map by providing zoning district for
commercial use.

designed to secure safety from fire and other dangers;

All new development on the property will be subject to City of Helena
building permitting to ensure conformance with all building codes and
zoning regulations.

promote public health, public safety, and the general welfare; and

All new development on the property will be subject to City of Helena
building permitting to ensure conformance with all building codes and
zoning regulations.

facilitate the adequate provision of transportation, water, sewerage, schools, parks,
and other public requirements.

The property is currently annexed and served by existing city services.
Sanders Street is located immediately west of the property and includes
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existing water and sewer mains. The property is located within the Helena
School District and the developed project will increase assessments
needed to support the existing schools. Open space is provided to the
immediate east with the City of Helena stormwater ponds. Cherry Park is
located approximately 0.5 miles southwest and Skelton Park is located
approximately 0.7 miles northwest of the proposed project. Additionally,
the proposed project will provide recreational amenities for tenants.

(2) Inthe adoption of zoning regulations, the municipal governing body shall consider:

(@)

(b)

©)

(d)

)

reasonable provision of adequate light and air;

All new development on the property will be subject to City of Helena
building permitting to ensure conformance with all building codes and
zoning regulations including dimensional standards for setbacks.

the effect on motorized and nonmotorized transportation systems;

The property is immediately adjacent to Sanders Street which is fully
operational for motorized use and includes existing sidewalk adjacent to
the property.

promotion of compatible urban growth;

The property is currently annexed and served by existing city services.
The proposed land use is consistent with the commercial development to
the immediate north and proposed multi-family development to the
immediate south.

the character of the district and its peculiar suitability for particular uses; and

The property to the immediately north is zoned as B-2 and is currently
developed for retail use. A multi-family housing development is proposed
for the property to the immediate south. The proposed multi-family
development is compatible with the existing and proposed uses adjacent
to the property.

conserving the value of buildings and encouraging the most appropriate
use of land throughout the jurisdictional area.

The proposed zone change will facilitate modern development that is
compatible with the existing, modern buildings to the north and will
support the existing buildings to the east by retaining values. The project
will encourage the most appropriate use by providing much needed
housing diversity in Helena with infill to utilize existing infrastructure and
capitalize on existing vacant, under-utilized property in Helena.
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Zone Change Review Response
Date: December 7, 2022

Subject: Trident Development
Zone Change Application
SEA Project No.: 3423-00122

To: Michal Alvarez
From: Greg Wirth, PE

The following information is provided in response to review comments for the subject
project from the Transportation Systems Department provided on November 29, 2022.
For convenience, the comments are reiterated with a narrative response provided.

According to our phone conversation, due to the ambiguity of the comments, direction was
provided to contact the Transportation Systems Department directly to discuss the comments.
As of this date, a response to a voicemail has not been received and the following narrative
response is provided as needed for timely preparing the Zone Change Staff Report for
presentation to and deliberation by the Zoning Commission and City Commission.

Transportation Systems Comments:

The Transportation Systems Department (TSD) does not agree with the conclusions and
recommendations given in the Traffic Impact Study. The impacts of the projected 663
additional weekday trips are substantial and should be mitigated. The TSD does believe
that if the zone change is approved, the proposed development could participate in steps
to mitigate the traffic impacts to the area.

Response:

As noted in the Traffic Impact Study (TIS), the projected additional trips are well within
the capacity of Sanders Street. According to the Long-Range Transportation Plan
(LRTP), the theoretical capacity of Sanders Street, being a two-lane street, is
approximately 12,000 vehicle trips per day. As described in the TIS, Sanders Street is
currently functioning at about half of the capacity and the projected additional 663
weekday trips represents a nominal increase of about 5%. Additionally, the presence
of several connecting streets in the immediate vicinity provides outlets for traffic
distribution.
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It is recognized that a TIS prepared according to industry standards utilizes national
trip generation data which is typically more conservative than what is realized locally,
and the projected trips are higher than expected actual trips. The location of the
proposed residential project, being in immediate proximity of places of work, grocery
supplies and other necessities, with readily available access to non-motorized
facilities, fully adheres to sound urban planning practices to reduce the dependency
on motorized vehicular travel with varying transportation opportunities. With the
current trends of occupational environments promoting work-from-home benefits, the
potential for vehicular trips is further reduced.

The property owner has participated greatly in transportation impact mitigation by
previously dedicating the right-of-way providing the means for the full connectivity of
Sanders Street between Cedar Street and Custer Avenue. Further, the development
of the property will significantly increase the tax base and provide the means to
collectively participate in any City identified steps to mitigate the traffic impacts to the
area. As a comparison, the current undeveloped property (4.4 acres) currently
contributes approximately $8,700 in annual taxes, while the recently constructed
Remington Apartments (9.4 acres) contributes approximately $355,700 in annual
taxes.

The TIS conclusions and recommendations are based on sound data and engineering
practices. The street network in the immediate vicinity has the available capacity to
support the proposed project, where the property has already participated in
transportation mitigation. The imposition of any additional traffic mitigation measures
are unsubstantiated and present a regulatory barrier to much needed housing
inventory as identified in the Growth Policy.
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RETURN TO:

Thomas Walter Schulke, Jr.
1265 Lariat Rd

Helena, MT 59602

QUIT CLAIM DEED

For Value Received:

DOLORES SCHULKE HAVDAHL

does hereby convey, release, remise and forever quit claim unto

THOMAS WALTER SCHULKE, Jr.

The grantee, the following described premises, in Lewis and Clark County, Montana, to-wit:

A tract of land, located in the S 1/2 of the NE1/ANW1/4 of Section 20, Township 10
North, Range 3 West, PMM; and known as the Ida Lingle Tract, recorded as Document
No. 95012 in Book 206 of Deeds at page 368, in the records of Lewis and Clark County,
Montana; more particularly described as follows: Beginning at an iron pin, 3/4” x 24>
rebar, set on the East boundary of the Hershfield Addition, to the City of Helena, and the
South Boundary of the NE1/4NW1/4 of said Section 20; thence, East along said South
line, 638.5 feet distance, to an iron pin 3/4” x 24” rebar, set on fence line; thence; North
0°11” West, along said fence line, 327.9 feet, distance to an iron pin, 3/4” x 24" rebar, set
at fence corner; thence, North §9°43° West, along said fence line, 637.5 feet distance to
an iron pin, original boat spike in place, on line with the East boundary line of the said
Hershfield Addition extended North; thence, South 243.3 feet distance to the original
boat spike in place at the Northeast corner of the said Hershficld Addition; and 331.0 feet
distance to the place of beginning.

Deed Reference: Book 271 of Deeds, page 752, records of Lewis and Clark County,
Montana

TOGETHER WITH all buildings, improvements, rights and appurtenances thereto,

SUBJECT TO, all easements, restriction, rights-of-way, exceptions, and reservations of
record.

DATED this 28" day of December, 2010.
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STATE OF MONTANA
COUNTY OF LEWIS & CLARK) ss.

On this‘;%:— day of December, 2010, before me, a Notary Public for the State of Montana,
appeared Dolores Schulke~Havdahl wn to me to be the person whose name is

Kin}b ly Ann Sell
No Public for State of ana

Residing at Helena, Montana
My Commission expires 4/30/2011.

KIMBERLY ANN SELL
NOTARY PUBLIC for the
X State of Moniana
§ Residing at Helena, Mortana
) My Commission Expires
Apri 30, 2011




City Attorney’s Office
316 North Park Avenue
Room 203

Helena, MT 59623
(406) 457-8595

DEDICATION OF PUBLIC RIGHT-OF-WAY

THOMAS WALTER SCHULKE, JR., 1265 Lariat Road, Helena, Montana 59602, hereby
grant and dedicate to the CITY OF HELENA, MONTANA, a municipal corporation, 316 North
Park Avenue, Helena, Montana 59623, the following described property as public right-of-way:

Dedicated as public right-of-way: Tracts R-2 and R-3 as shown on Certificate of
Survey No. 2/787¢> | located in the City of Helena, Lewis and Clark County,
Montana.

This property is granted and dedicated to the City of Helena as public right-of-way for the use
of the public forever.

DATED this %ﬁday of December, 2010.

By Aowea A1) ¢ f : .
Thomas Walter Schulke, Jr.

STATE OF MONTANA )
)} ss.
COUNTY OF LEWIS AND CLARK)

On this gM day of December, 2010, before me, the undersigned, a Notary Public for the
State of Montana, personally appeared Thomas Walter Schulke, Jr., known to me or proved to me
to be the person whose name is subscribed to the foregoing instrument, and acknowledged to me that
he executed the same.

IN WITNESS WHEREOF, I have hereunto set my hand and affixed my Notarial Seal the

day and year first above written.

N’g?BERLY ANN 8ELL
Y éﬁ; gfuaérﬁzr te Ki erly Ann Sell ; 2
§ Residing at Helena, Montang Ndétary Public for State ontana
My czgn"r';a‘%frpm Residing at Helena, Montana
. My Commission expires 4/30/2011.
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RETURN TO:

Thomas Walter Schulke, Jr.
1265 Lariat Rd

Helena, MT 59602

QUIT CLAIM DEED
For Value Received:
THOMAS WALTER SCHULKE, JR.
does hereby convey, release, remise and forever quit claim unto
THOMAS WALTER SCHULKE, JR.
The grantee, the following described premises, in Lewis and Clark County, Montana, to-wit:
Tract 2, situated in Section 20, Township 10 North, Range 3 West, PM.M., Lewis
and Clark County, Montana, as shown and described on Certificate of Survey filed

under Document No. 3) T8993 in the records of the Clerk and Recorder
of Lewis and Clark County, Montana

Together with all tenements, hereditaments, and appurtenances belonging thereto, including but not
limited to easements shown on the plat and all improvement situated thereon.

DATED this 28™ day of December, 2010,

STATE OF MONTANA )
COUNTY OF LEWIS & CLARK) ss,

On thig@ iday of December, 2010, before me, a Notary Public for the State of Montana,
lly appeared Thomas Walter Schulke, Jr., known to me to be the person whose name is
spbseribed to the foregoing i tTument and acknowledged to me that she executed the same.

/

Wy

KiMBERLY ANN SELL
K(il?berly Ann Sell A v ,  NOTARY PfUBLlC for the
Notary Public for State.df Montana Residigtga;? ﬁdgmintam
Residing at Helena, Montana My Commission Expires
My Commission expires 4/30/2011. April 30, 2011
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BECK ST, K5 D HELENA AVE, E5, F5, G5 MILLER ST, E6 N SANDERS ST, G2, G3, G4, G5, G6  WOLF RD, F2 H H H H H H H : H
TR 3 DAGNEY D1 N DR S 03 o D3 IR DRSS S NOTVE e DR G1 Urban Standards Boundary OSR Open Space - Residential District R-U Residential Urban District Airport
BEDROCK DR, F3 DAHL DR, K7 HERITAGE DR, H7 MING PL, E6 SCOTT DR, G7 WONG ST, E6
BEECH ST, G4 N DAKOTA ST, F5, F6 HEROES RD, A3 MINNESOTA AVE, A3, B3 SEAVER AVE, K5 WOOD CT, E3
BELLA VIEW ST, K6 S DAKOTA ST, F6 HERRIN RD, L1 MISSOULA AVE, F5, G5 SHAR CT, 14 WOODBRIDGE DR, F7 : : : : : : HH : : : : : : :
B T SDAKOTAS, N R NISOLLAVE 5, e o 16 O BbaL D Airport Noise Area R-1 Residential District - Large Lot TR Transitional Residential PLI Public Lands & Institutions District
BENCHMARK DR, F3 DAVID CT, D3 HIAWATHA ST, C4 MOBILE DR, 1.2 SHILAND ST, F6 WOODLAND LP, K7, .7
N BENTON AVE, E2, E3, E4, E5, E6 DAVIS GULCH RD, E7 HIBBARD WAY, E6 MONROE AVE, E5 SHODAIR DR, H6 WOODWARD AVE, C4
S BENTON AVE, E6 N DAVIS ST, E6, F5, F6 HICKMAN DR, 13 N MONTANA AVE, F1, F2, F3, F4, F5, F6 SHOOFLY WAY, E5 WOODWARD CT, C4 : : : : : : : : : : : :
BERNICE DR Fi SDAVIS ST 6, 17 HIDEOUT ST 17 SNONTANA AVE, F6, 7 SHORT DR 15 WYL DR, L1 15,15, 14,15, 6 Railroad Urban Renewal District R-2 Residential District - DT Downtown CLM Commercial Light Manufacturing District
BICENTENNIAL PLZ, E5 DAYBREAK ST, 17 HIGHLAND ST, E6, F6, G6, H6 MORNING GLORY ST, 17 SHORTHORN AVE, H3 WYOMING AVE, A3
BIG SKY LP, 1.3 DAYSPRING LP, H7 HIGHLIGHT ST, K7 MOTOR AVE, B4 SIBELIUS ST, G6 y
BIG TIMBER LP, K7, 1.7 DEARBORN AVE, E5 HIGHVIEW WAY, C5 MOUND ST, D5 SIBLEY ST, 16 Y 4 H : H H H : H H H : . H H :
BIGHORN KD, G1 DEERFIELD LN, 1 HIGHWAY 252,17 MOUNT HELENA DR, D5 SIBSTA DR, Lt YELLOWSTONEDR, I3 < Downtown Urban Renewal District R-3 Residential District B-1 Neighborhood Business District MI Manufacturing & Industrial District
BILLINGS AVE, F5, G5, H5 DIEHL DR, F7 HILLSDALE ST, E6, F6 MOUNTAIN VIEW ST, D4, D5 SILSBEE AVE, D2, E2 YORK RD, 12, 13, ]2, K1 /
BIRCH ST, F3 DIEHL DR, G7 N HOBACK ST, 5, F6 MT DIFENSA AVE, A2 SILVER ST, G6 YUHAS AVE, F2 /
BIRCH ST, G3 DIVISION ST, E7 S HOBACK ST, F6, F7 MT MAJO ST, A2, A3 SILVERETTE ST, C4, C5 / : : . : : . . : : : . . :
BIRDSEYE: RD, A1 DODGE AVE, 5, 4, F5 HOLLINS AVE, Di, 4 AT SANIMUCRO ST, A2 SSIXTH AVE, Lg 2 / Capital Hill Mall Urban Renewal District R-4 Residential Office District B-2 General Commercial District PUD Planned Unit Development
BISHOP CARROLL DR, E5 DONALDSON ST, E6 HOLTER ST, D5, E5 MUELLER CT, F7 SK LB, 16 ZIRCON WAY, E2 /
BISHOP CT, .1 DORMAR CT, L1 HOMESTAKE DR, F1 MUSTANG RD, G1 SKYWAY DR, H3, 13 /
BLACKHAWK ST, F2 DOROTHY ST, J6 HONOR DR, A3 SNOW GOOSE ST, F2 / . ] . . . . . . . . .
BLAINE LN, A1 DOLGLAS ST 6 HORSESHOE BEND RD, D3 N SNOWSIIOE DR, 61 / E Helena City Limits/Wildland Urban Interface R-O Residential Office District B B-3 Central Business District
BLAINE ST, H5 DREBEN WAY, H7 HOWARD RD, K2,1.2 NAPA DR, 17 SONOMA DR, 17 ]
BLAKE ST, E6 DREDGE DR, F3 N HOWIE ST, E5, E6 NATIONAL AVE, F3, F4, F5 SOUTH RIDGE DR, H7 // !
BLUE HERON ST, F2 DUNBAR AVE, D3 S HOWIE ST, E6 NEILL AVE, E5 SPARTA ST, E7 / {
BOBCAT DR, F1 DUNLAP DR, E3 HUDSON ST, D3, D4, E4 NICOLE ST, 15 SPENCER ST, E6, E7 7 | MT Pa rce I SWwW CO n d (O]
BOMPART LN, 13 HUMBOLT LP, H7 NONA RD, F1 SPIRIT LN, 1.1 7 |
BOSTON RD, G1 E HUMMINGBIRD CT, F3 NONE SUCH ST, G7 SPRING HOLLOW CT, F5 4 \
BOULDER AVE, F5, G5, H5 EARLY BIRD DR, 17 HUNTHAUSEN WAY, E4, E5 NORTHGATE LP, E3 SPRING ST, B3, B4 = \
BOWHUNTER DR, Al EAST CT, L1 NUGGET DR, F2 SPRINGFIELD DR, E2 - \
BOZEMAN AVE, 15 EASTVIEW RD, 14 1 STABERN ST, F6 / N
BOZEMAN ST, F5 EASY ST, G4 IDAHO AVE, F5, F6 o STABLE RD, G1 / N
BRADLEY WAY, K1 ECHELON PI, 2 IDLEWILDE CT, F3 NAPA DR, 17 STACIA AVE, K7, 1.7 X
BRADY ST, D3 EDWARDS ST, E6 ILESD HYERES ST, A2 NATIONAL AVE, F3, F4, 5 STANLEY ST, H5 ,/ \
BRECKENRIDGE ST, E6, F6 ELAINE ST, 15, 16 ILLINOIS AVE, G7 NEILL AVE, E5 STARBUCK CT, J6 \ N
BRIARWOOD IN, E3 ELIZABETH ST, C4 INDEPENDENCE DR, G1 NICOLE ST, 15 STATE ST, E6, F6 \ -

. g —— iy . . 1T WAV TON T - AR — \ *IMPORTANT* These data are NOT the official record *IMPORTANT*
BRID(fER DRi E3 ELI\\'}]‘E\X RD’ 13,14 H\f[,)EPE,I‘NDEM‘E WAY, A2 I\f(n\fA RDH R, ?HLL\X,A TER ST, L7 \ The data contained on this map are NOT the official records and
BRIDGEVIEW CT, F7 ELM ST, F4, G4 INSULATOR AVE, F2 NONE SUCH ST, G7 STRAINER RD, 1.2 \ o » bei o and otol
BROADWATER AVE, B4, C3, C4 ELMWOOD LN, E3 INTERSTATE 15, G3, G4, H5, H6, 17 NORTHGATE LP, E3 STRAWBERRY CT, F7 ! ‘ may be inaccurate and incomplete:

BROADWATER CIR, D4 ELOUISE COBEILL ST, K6 TOWA ST, F7 NUGGET DR, F2 STRAWBERRY DR, F7 | . . ) o )
9 BROADWAY CT, F6 ENGINEERING PL, F3 IRENE ST, J6 OAK CIR, E4 STREET EAST, H7 ! sN ‘> E Original 9nd official copies of deeds, surveys, plats and ownershlp |nformat|gn,
E BROADWAY ST, E6, F6, G6, H6 ENTERPRISE DR, F3 N OAKES ST, G4, G5, G6 STUART ST, C4, D5, E5 | X ta;]rle glagllat;le at tthe Lterlms & Clart Cotfn(tjy Clerkdand Re(t:o;dﬁr office. BglllttjsTg
- AV QT T~ o AEQ QT ~ o o COTNT r - E IS Information, the user acknowledges and accepts full responsibili or
W BROADWAY ST, E6 ERIN CT, I3 J ) S OAKES ST, G6, G7 SUMMERS CROSSING AVE, K6 City 0 f Helena Mayor Diate | « e 4 o Ql : f P i ,Pf i Y
BROOKFIELD DR, E2 EUCLID AVE, B4, C4, D4, E5 JACKSON ST, E5, E6, F5 OAKWOOD LN, E4 SUMMIT ST, A3 | veritying the correctness and the completeness of any of the information
BUFFALO RD, F1, G1 N EWING ST, E6, F5 JADE ST, F2 OBSIDIAN AVE, E2 SUMMIT VIEW AVE, K7, 1.7 .6 provided here.
BULL RUN DR, H7 S EWING ST, E6 JANET ST, J6 OHANA CT, E1 SUNDOWN RD, L1 o S b . . ) -
BUMBLEBEE CT, J6 EXPEDITION TRL, F3 JEANNETTE RANKIN DR, K6, L6 OHIO AVE, G7 SUNHAVEN LN, D3 < The City of Helena and Lewis & Clark County do not warrant, either explicit or
BURNHAM PL, H7 JEFFERSON ST, E6 OLD YORK RD, K1 SUNLIGHT CIR, H7 2 implied, the completeness or accuracy of the information provided. Additionally,
BUTTE AVE, F5, G5 JEROME PL, G6 OLIVE ST, E6 SUNNYSIDE RD, L1 a . . the city and county accept no liability of any kind, including but not limited
JOSLYN ST, C3, C4, D3 ONYX PL, F2 SUNRISE RD, L1 Clerk ofthe Co ission mi City of Helen? - Lewis aﬂ.d Clark.County to any losses or damages that may result from the wrongful reliance on this
ORANGE AVE, F3,G3 SWEETGRASS RD, G7 T £ Geographic Information Setvices information, and the user also accepts full responsibility for any subsequent
OREILLY ST, D5 SWIFT CURRENT ST, 1.6, 1.7 IE Room 207 City-County Building use or reuse of theldata, and shall be solely responsible for results or any
N OREGON ST, H5, H6 SWITCHGRASS CT, C5 /' 316 N Park Ave damages which may result from the use of any of these data.
S OREGON ST, H6 / . Helena, Montana 59624 This map dogs not necessari!y depict rogd owr)ership or maintgnanoe, either
ORO FINO GULCH, D7 / | i eS 406-447-8389 public or private. Nor, does it necessarily depict all roadways in the county.
OVAL J ST, D3 / % The data shown on this map were derived from various sources at different scales
OVERLOOK BLVD, B4, C4 ! L2 . . . for a variety of purposes, and there is great variability in the spatial
\ S Document Path: G:\_ArcProjects\CityofHelenaZoning2021.mxd accuracy of the different data sets. Therefore, there may be some mis-alignment
‘ : \\ 5 Date Saved: 8/25/2021 1:57:16 PM between data sets and layers.
| y
/ | \ v \ : _
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Figure 3.06 — Future Land Use map (Image: City of Helena)
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3 \ 00% 1 16
" > \ CONCRETE PIPE 0O g 197 3%
48" SANITARY SEWER MANHOLE \ gt -
RIM ELEV=3848.37" \ I LEGEND
\ o
- - PVC PIPE
\ ————— CONCRETE
ACCESS DRVE & 0 b eV —— — — e
UTILITY EASEMENT . %@ .
W oLD UN‘D@%‘ JED 148378 — {1 107W 107w ASPHALT
UTILITY LOCATE ING PRIVATE PARKING tor
48" SANITARY SEWER MANHOLE | — | |l bl N\ __ I T T T T T T T T T T GRAVEL
RIM ELEV=23849.30" X

INV IN (S) ELEV=3841.55"
INV OUT (N) ELEV=3841.35

CITY OF HELENA
UTILITY EASEMENT
DOC. NO. 3143378

L:\3423—Trident_Development\~00122_Apartment_Project\DWG\ Surve;

CP#50 \

EXISTING 50' SEWER LINE EASEMENT ‘

BOOK 235, PAGE 642

DUCTILE

CONCRETE PIPE] ~ ‘

40’ | APPROACH

MARSHALL LANE (60’ PUBLIC-R/W)

48" SANITARY SEWER MANHOLE
RIM ELEV=3854.69"

INV IN (E) ELEV=3844.99

INV IN (S) ELEV=3844.99'

INV IN (W) ELEV=3844.94"

INV OUT (N) ELEV=3844.74

PIPE —| |

CcP#s1

48" SANITARY SEWER MANHOLE] |
RIM ELEV=3856.95

INV IN (E) ELEV=3847.15

INV OUT (N) ELEV=3847.05]

——

0 30’
SCALE IN FEET

60’

BASIS OF BEARING

HELENA LOW DISTORTION PROJECTION

DATUM: NADB3(2011) (EPOCH 2010.00)
PROJECTION: TRANSVERSE MERCATOR

CENTRAL MERIDIAN: W 111°57°00" (~111.85)
PROJECT ORIGIN LATITUDE: N 46'30°00" (46.5")
SCALE FACTOR AT CENTRAL MERIDIAN: 1.000191
FALSE NORTHING: 100,000.000 IFT

FALSE EASTING: 200,000.000 IFT

VERTICAL DATUM
NAVDBB(GEOID18)

NOTE: ALL UNITS ARE INTERNATIONAL FEET

NATIVE VEGETATION

LANDSCAPE ROCK

UNEXECUTED WATERLINE EASEMENT

CONCRETE LANDSCAPE BLOCK RETAINING WALL

89'27'35°E, 569.30'(M) 569.37' (R

1178.59'(M) 1178.29°(R) “++-+=e---

42°20"W

12"W

.5/-N00

CONTROL PQINT TABLE z
POINT # | NORTHING | EASTING | ELEVATION DESCRIPTION
50 141507.46' | 183595.11' | 3850.51' |1/2" REBAR RPC 'SEA CONTROL'
51 141219.49' |183597.56' | 3856.70° |1/2" REBAR RPC 'SEA CONTROL'
52 141212.14° | 184230.02' | 3854.52" |1/2" REBAR RPC 'SEA CONTROL'
53 141520.86' | 184230.83 | 3849.98' |1/2" REBAR RPC 'SEA CONTROL'

NOTE: COORDINATES AND ELEVATIONS PROVIDED WERE DERIVED USING SURVEY GRADE GPS

1.3. AN UNEXECUTED WATER LINE EASEMENT IS SHOWN BASED ON EXHIBITS PROVIDED BY THE CITY OF HELENA, CITY COORDINATION REGARDING THE
EASEMENT REQUIRED.

UTILITIES: INFORMATION FROM THE SOURCES SPECIFIED BELOW WAS COMBINED WITH VISIBLE OBSERVED EVIDENCE OF UTILITIES, HOWEVER, LACKING
EXCAVATION, THE EXACT LOCATION OF UNDERGROUND FEATURES CANNOT BE ACCURATELY, COMPLETELY, AND RELIABLY DEPICTED. IN ADDITION, IN SOME
JURISDICTIONS, 811 OR OTHER SIMILAR UTILITY LOCATE REQUESTS FROM DESIGN PROFESSIONALS MAY BE IGNORED OR RESULT IN AN INCOMPLETE
RESPONSE.
2.1.  SHALLOW UNDERGROUND UTILITIES WERE SURVEYED BASED ON MARKS PROVIDED IN RESPONSE TO 811 UTILITY LOCATE TICKET NO. 22108212 AND
OBSERVED VISIBLE ABOVE GROUND EVIDENCE.
BASED ON WHERE THE UTILITY MARKS NORTHERLY OF THE SURVEYED PROPERTY END AND THE BEST AVAILABLE OBSERVABLE EVIDENCE ON THE
DATE FIELD DATA WAS COLLECTED, UTILITIES POTENTIALLY RUN FURTHER EAST THAN THE SURVEYED MARKS. AN ADDITIONAL UTILITY LOCATE WILL
BE CALLED IN AND THE ENGINEERING SURVEY DELIVERABLE WILL BE UPDATED ACCORDINGLY, WITH A NEW ENGINEERING SURVEY ISSUED BY OCTOBER
3, 2022.
SEWER, WATER AND STORM DRAIN MAINS
VISIBLE EVIDENCE.

FARN

2.2, . INCLUDING PIPE SIZES AND TYPES, ARE SHOWN BASED CITY OF HELENA GIS INFORMATION AND OBSERVED

.3 \‘Lg‘gns

NA L

LAY DOWN CONCRETE CURB AND GUTTER

RETAINING WALL

—— CONCRETE RETAINING_ WALL o L EDGE oF GRAVEL
TR F—F ~—FF—F——F—F — F— - —
. - — ks ——k—— BARBED WIRE FENCE
1=1/2" ALUMINUM CAP B EX\ST\NG NONEXCLUSIVE UTILITY EASEMENT
M&M-9758LS" BENEFITING WINCD TRACT 1 EXISTING BARBED WIRE FENCE 2.5 + ——— 4000 —
\ DOC. NO. 3327477 SOUTHERLY OF SURVEYED BOUNDARY CONTOURS (IFT. INTERVALS)
‘ A CONTROL POINT
‘ CONIFEROUS TREE
\ DECIDUOUS TREE
EXISTING BARBED WIRE FENCE + / S —
<—-}»15' FRONT LOT LINE SETBACK + ON SURVEYED BOUNDARY\ / ’ vee UNDERGROUND ELECTRIC
\ / / | ELECTRIC PEDESTAL
3 |
. / |
‘ | | e LIGHT POLE
< |
| © | |
\ ﬁ'«'%‘ | COMMUNICATION PEDESTAL
<
[£23 'm |
‘ 5o E ' & ———GAS UNDERGROUND GAS
ALL OF TRACT 2 IS NATIVE GRASS AND VEGETATION ' [Te]
SR v
3 \ ’ R B4 GAS VALVE
1. ' | o
o
‘ y\ | ss SANITARY SEWER MAIN (AS NOTED)
| ERRE w
\ 3 ‘ \ | ® SANITARY SEWER MANHOLE
£ gl ]
% TRACT 2 ; 1= ‘ “ w WATER MAIN (AS NOTED)
56 8,
ﬁ’) 9 ‘ 4.376 Ac. 53 R\ APPARENT EXISTING % WATER VALVE
) < TRAVELED WAY
\ (TRACT 2, CERTIFICATE OF SURVEY DOC. NO. 3198943) | g‘ /VAROUND )
‘ | P- s pes FIRE HYDRANT
‘ ol cE soston "
Yo 0
DUCTILE IRON PIPE il ‘ oty §t~“ “0 0°° STORM DRAIN MAIN
3 "’\
‘ 85¢ g ¢ S‘Agﬂ
18 £S5 ~ STORM DRAIN INLET
| B g
k ‘ | e}
. - . STORM DRAIN MANHOLE
\—lpvc PIPE )
\ ) T ‘ 4 IRRIGATION VALVE
‘ ) —_—  TRACT 2 BOUNDARY
‘ 77777777777 EXISTING EASEMENT (AS NOTED)
\ S ® FOUND MONUMENT (AS NOTED)
3856
° SET 5/8"X18" REBAR WITH 1-1/2"
‘ ALUMINUM CAP "R. STAHLY 75890-LS"
\ 100.00°(M) MEASUREMENT THIS SURVEY
EXISTING BARBED WIRE FENCE 7' *
NORTHERLY OF SURVEYED BOUNDARY :
100.00°(R) MEASUREMENT OF RECORD
\ C.0.5. CERTIFICATE OF SURVEY
e s S—
P : g DOC. NO. DOCUMENT NUMBER
- NB92112"E  569.44'(M) 569.95'(R)
| 5/8" REBAR |
| USED FOR EAST-WEST BEARING ONLY 5 r° ue 13 gt \ YPC YELLOW PLASTIC CAP
iz 3858 w :&‘ W 193 ooA
= s gRaC oo INV INVERT
M 90 o™
~
3 Mﬁﬁ
T P SSE
E 5/8" REBAR
1. THE BOUNDARY SHOWN IS BASED ON FOUND MONUMENTS OF RECORD AND BEST AVAILABLE EVIDENCE.
1. A CORNER RECORD WILL BE FILED FOR THE SET MONUMENT REPRESENTING THE SOUTHWEST CORNER OF TRACT 2 WITHIN 90 DAYS OF PLACING THE J—
MONUMENT; A CERTIFICATE OF SURVEY WILL NOT BE FILED AS A PART OF THIS SURVEY. SSONTA 7,
1.2.  SEVERAL OFFSITE EASEMENTS OBTAINED BY THE SURVEYOR THAT MAY BE RELEVANT TO ENGINEERING SITE DESIGN FOR THE FUTURE DEVELOPMENT OF .m\,q
THE SURVEYED PROPERTY ARE SHOWN; OTHER EASEMENTS MAY EXIST. ~ %

9q 1s ) s
g k’
ﬂs@c“‘

STAHLY ENGINEERING & ASSOCIATES
PROFESSIONAL ENGINEERS & SURVEYORS

www.seaeng.com

3530 CENTENNIAL DR.

HELENA, MT 59601

Phone: (406)442—8594
m

851 BRIDGER DR. STE. 1
BOZEMAN, MT 59715
Phone: (408)522-8594

2223 MONTANA AVE.
STE. 201

BILLINGS, MT 59101
Phone: (406)601—4055

FIELD: JMB
ENGINEERING SURVEY T N s
CHECKED: DRS
COUNTY: LEWIS & CLARK 1/4]SEC| T R [1/4]SEC DATE: 9/21/2022
20 | 1ON | 3W EE]
PRINCIPAL MERIDIAN, SHEET
MONTANA EB 10F1




Michael Alvarez, Planner Il

Community Development Department ' Phone: 406-447-8459
316 North Park Avenue, Room 402 I Fax: 406-447-8460
Helena, MT 59623 *  Email: malvarezl@helenamt.gov helenamt.gov

Date: November 23, 2022
TO: Independent Record -- Legal Ads
PUBLICATION DATE: November 30, 2022

NOTICE OF PUBLIC HEARING
The Helena Zoning Commission will hold public hearings for the following items on Thursday,
December 15, 2022, at 6pm:

The hearings will be conducted as hybrid in-person and online meeting utilizing the Zoom meeting
platform. The meeting will serve to consider the following proposals:

To make a recommendation on an ordinance amending City of Helena ordinance no. 3097 and
the official zoning map for the City of Helena that changes the zoning district from CLM
(commercial-light manufacturing) to B-2 (General Commercial) for property legally described
as Tract 2, situated in Section 20, Township 10 N, Range 3 W, P.M.M.; City of Helena, Lewis and
Clark County, Montana, as shown and described on COS 3198943.

The Helena Zoning Commission hearing can be accessed via the online meeting platform zoom at:
https://zoom.us/j/92989300533
Meeting ID: 929 8930 0533
Dial in at 1(346) 248-7799, or find your local number at: https://zoom.us/u/a7dWq98hm

The Helena City Commission will hold public hearings for the following items on Monday,
January 23, 2022, at 6pm:

First passage of an ordinance amending City of Helena ordinance no. 3097 and the official
zoning map for the City of Helena that changes the zoning district from CLM (commercial-light
manufacturing) to B-2 (General Commercial) for property legally described as Tract 2,
situated in Section 20, Township 10 N, Range 3 W, P.M.M.; City of Helena, Lewis and Clark
County, Montana, as shown and described on COS 3198943.

The Helena City Commission hearing can be accessed via the online meeting platform zoom at:
https://usO6web.zoom.us/j/86919868695
Webinar ID: 869 1986 8695
Dial US: 1 (346) 248 7799

Public comment will be taken up to and at the above meeting. If you wish to submit written
comments prior to the meeting please send them in via email to malvarez@helenamt.gov or mail to
Michael Alvarez, Community Development Department, Room 403, 316 N. Park Ave, Helena MT,
59623. For any questions, please call 406-447-8459.

Michael Alvarez --Planner II

Persons with disabilities requiring accommodations to participate in the City’s meetings, services,
programs, or activities should contact the City’s ADA Coordinator, Ellie Ray, as soon as possible to
allow sufficient time to arrange for the requested accommodation, at any of the following: Phone:
(406) 447- 8490; TTY Relay Service 1-800-253-4091 or 711; Email:
Citycommunitydevelopment@helenamt.gov; Mailing Address & Physical Location: 316 North Park,
Avenue, Room 445, Helena, MT 59623.
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https://us06web.zoom.us/j/86919868695
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NOTICE OF PUBLIC HEARING
The Helena Zoning Commission will hold public hearings for the
following items on Thursday, December 15, 2022, at 6pm:
The hearings will be conducted as hybrid in-person and online
meeting utilizing the Zoom meeting platform. The meeting will
serve to consider the following proposals:
To make a recommendation on an ordinance amending City of
Helena ordinance no. 3097 and the official zoning map for the
City of Helena that changes the zoning district from CLM
(commercial-light manufacturing) to B-2 (General Commercial)
for property legally described as Tract 2, situated in Section 20,
Township 10 N, Range 3 W, P.M.M.; City of Helena, Lewis and
Clark County, Montana, as shown and described on COS
3198943.
The Helena Zoning Commission hearing can be accessed via the
online meeting platform zoom at:
https://zoom.us/j/92989300533
Meeting ID: 929 8930 0533
Dial in at 1(346) 248-7799, or find your local number at: https:/
/zoom.us/u/a7dWqg98hm
The Helena City Commission will hold public hearings for the
following items on Monday, January 23, 2022, at 6pm:
First passage of an ordinance amending City of Helena
ordinance no. 3097 and the official zoning map for the City of
Helena that changes the zoning district from CLM (commercial-
light manufacturing) to B-2 (General Commercial) for property
legally described as Tract 2, situated in Section 20, Township 10
N, Range 3 W, P.M.M.; City of Helena, Lewis and Clark County,
Montana, as shown and described on COS 3198943.
The Helena City Commission hearing can be accessed via the
online meeting platform zoom at:
https://us06web.zoom.us/j/86919868695
Webinar ID: 869 1986 8695
Dial US: 1 (346) 248 7799
Public comment will be taken up to and at the above meeting. If
you wish to submit written comments prior to the meeting please
send them in via email to malvarez@helenamt.gov or mail to
Michael Alvarez, Community Development Department, Room
403, 316 N. Park Ave, Helena MT, 59623. For any questions,
please call 406-447 8459.
Michael Alvarez --Planner Il
Persons with disabilities requiring accommodations to participate
in the City’s meetings, services, programs, or activities should
contact the City’s ADA Coordinator, Ellie Ray, as soon as
possible to allow sufficient time to arrange for the requested
accommodation, at any of the following: Phone:
(406) 447- 8490; TTY Relay Service 1-800-253-4091 or 711;
Email:
Citycommunitydevelopment@helenamt.gov; Mailing Address &
Physical Location: 316 North Park, Avenue, Room 445, Helena,
MT 59623.
November 30, 2022 134202 MNAXLP

Order Nbr 134202
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Property Tax ID: 6308

Status: Current
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Trident Development Apartments
Traffic Impact Study

Helena, Montana

A. EXECUTIVE SUMMARY

The proposed apartment site is located on a 4.38-acre vacant lot located east of Sanders Street in
Helena, Montana. The project would consist of 132 multi-family residential units with full
buildout and would convert the existing Commercial Light Manufacturing (CLM) zoning to B-2
zoning. As proposed the Trident Development Apartments would produce 890 new daily trips in
the area at full build-out. The project will increase traffic volumes along Sanders Street by 600
vehicles per day (VPD) and will increase traffic at the nearby signalized intersections on Custer
Avenue and Cedar Street by less than 1%. The project will not have a major impact at any
intersection. Existing traffic operations at the Sanders Street/Cedar Street intersection is currently
poor and will continue to degrade as traffic volumes in this area increase. This issue is primarily
caused by drivers attempting to turn left onto Cedar Street from Sanders Street at this location.
While the LOS and delay at this intersection is poor, there is not sufficient traffic to justify adding
a higher form of traffic control. The most likely scenario for this intersection is that the approach
from Sanders Street will reach functional capacity and any additional traffic in this area will
redirect to other intersection to more easily access Cedar Street. While this intersection should
continue to be monitored into the future, no improvement recommendations are provided at this
time, as a result of the proposed 132-unit apartment project.

B. PROJECT DESCRIPTION

This document studies the possible effects on the surrounding road system from a proposed land
use change from commercial and light manufacturing to multi-family residential use. The project
would construct 132 apartment units and associated improvements east of Sanders Street. This
property is legally described as Tract 2 in the NE % of the NW V4 of Section 10, TION, RO3W in
Lewis and Clark County and is comprised of 4.38 acres. The document identifies any traffic
mitigation efforts that the development may require. The site is located immediately south of the
Winco Foods supermarket.

C. EXISTING CONDITIONS

The proposed development property currently consists of a 4.38-acre parcel of undeveloped land
currently zone CLM located along Sanders Street south of the Winco Foods supermarket. The site
topography is generally level with a slight slope to the northeast. See Figure 1 for a location map
of the proposed development.

Abelin Traffic Services 1 October, 2022



Trident Development Apartments Traffic Study Helena, Montana

Adjacent Roadways

Interstate-15 to the east, passes near the backside of the property. This access-controlled
highway is operated under the jurisdiction of the Federal Highway Administration
(FHWA). There are full movement interchanges at Custer Avenue, Cedar Street, and
Prospect Avenue. Traffic counts gathered in 2021 from MDT sources, indicate I-15
currently carries 18,662 Vehicles per Day (VPD) between the Custer Avenue and Cedar
Street Interchanges. Within the Helena urban limits, the speed limit on I-15 is 65 mph.

Sanders Street is an off-system local route maintained by the City of Helena and located
adjoining the site to the west. The road provides access to the commercial properties north
and south of Custer Avenue and a residential area to the west. It is a 36-foot-wide two-
lane roadway having curb and gutter with an adjacent boulevard and sidewalks. Traffic
volumes on Sanders Street have increased significantly in recent years as the adjacent
roadside is in various stages of development. Abelin Traffic Services (ATS) collected
traffic volume counts in September 2022 which indicated that Sanders Street currently
carries 6,000 VPD near the proposed development site. The statutory speed limit on
Sanders Street is 35 MPH. Traffic control devices in operation include a traffic signal at
the intersection with Custer Avenue, an all-way STOP at the intersection with Cole
Avenue, and STOP control at the intersection with Cedar Street. Additional roadway width
and turn lanes are in place to manage traffic operation at the signalized intersection with
Custer Avenue.

Custer Avenue is an east/west minor arterial roadway, provides access to the businesses
and commercial areas near I-15 and North Montana Avenue on the north end of Helena.
The road is comprised of an 80-foot five-lane cross-section between Montana Avenue and
Washington Street. Custer Avenue has a posted speed limit of 40 MPH and currently
carries 22,700 VPD. There are existing coordinated traffic signals at Montana Avenue,
Sanders Street, the I-15 north/south ramps, and Washington Street. Pedestrian facilities
are in place.

North Montana Avenue is a north/south minor arterial roadway providing access and
through mobility through much of Helena. The road is comprised of two travel lanes in
each direction separated by a raised median with dedicated left and right turn lanes at the
intersection with Custer Avenue and carries 18,680 VPD. Adjacent roadside is densely
developed commercial. The intersections of Custer Avenue and Partridge Place are under
traffic signal control. Posted speed limit is 35 mph.

Cedar Street is an 80-foot east/west principle arterial serving as a business route
connecting I-15 to Helena and the greater outlying area. It is comprised of two travel lanes
with curb and gutter separated by a two-way-left-turn lane and carries 15,710 VPD.
Adjacent roadside is densely developed commercial. Traffic signal control is in place at

Abelin Traffic Services 2 October, 2022
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the intersections with North Montana Avenue, Harris Street, and the I-15 interchange
ramps. The posted speed limit is 35 mph.

Maple Street is a 37-foot two-lane paved local road connector between Sanders Street and
North Montana Avenue. It provides access to commercial-light industrial properties with
Stop control in place on either end of the segment. Speed limit is statutorily 25 mph.

Figure 1- Proposed Development Site
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Cole Avenue is an east/west 37-foot two-lane paved major collector. It provides access to
commercial-light industrial properties and area residences. An all-way STOP is in
operation at the intersection with Sanders Street. Speed limit is statutorily 25 mph.
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Harris Street is a north/south 32-foot two-lane paved major collector. It provides access
to the United States Post Office, commercial properties, and area residences. Traffic signal
control is in place at the intersection with Cedar Street. The speed limit is statutorily 25
mph.

Traffic Counts

In September 2022 ATS gathered traffic data to evaluate current operational
characteristics. The data collected includes a 48-hour traffic count along Sanders Street
near the proposed development site. Other data used for this project was obtained from
Montana Department of Transportation (MDT) and from a separate September 2022
transportation impact study supplied by the City of Helena. The raw traffic data is included
in Appendix A of this report.

ATS obtained historic traffic data for Custer Avenue, North Montana Avenue, Cedar Street
and Interstate-15 plus the Custer Interchange south-bound on-ramp and north-bound oft-
ramp. This data is presented in Table 1. Based on the available traffic data for surrounding
non-interstate roadways, traffic volumes in this area have been stable. Whereas traffic
volume on Interstate-15 and the Custer Interchange ramps has increased 1.2% annually
over the past 9 years.

Table 1 - Historic Average Daily Traffic Data (Source: MDT)

Location | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020 2021

Custer Av - E

of Montana Av
#25-7C-029 20,460 | 23,620 | 27,890 | 23,240 | 27,378 | 23,384 | 22,774 | 22,911 21,307 19,219

N Montana Av
S of Custer Av
#25-7C-053 18,980 | 20,370 | 20,160 | 18,500 | 22,356 | 19,190 | 17,807 | 17,914 | 16,660 | 18,681

Cedar St—-W
of I-15 Int.
#25-7C-048 16,930 | 16,270 | 15,700 | 16,590 | 16,177 | 15,975 | 16,199 | 16,118 | 14,376 | 15,713

I-15 North of
Cedar Int.
#25-7C-003 15,530 | 16,990 | 16,250 | 16,400 | 17,779 | 17,672 | 17,466 | 17,309 | 15,994 | 18,662

Custer Av —

| 15 Ramp SB

#25-7-031 - 4,240 4,240 4,240 4,467 4,391 4,395 4,421 4,735 5,114
Custer Av —

| 15 Ramp NB

#25-7-035 - 4,790 4,800 4,790 5,057 4,971 4,976 5,006 4,656 5,028

Vehicle speed data was also collected along Sanders Street during the September count
effort. This information suggested that the average vehicle speed on Sanders Street in the
vicinity of Marshall Lane was 29 MPH with an 85™ percentile speed of 33 MPH for all
recorded vehicles. In general, vehicle travel speeds on this section are above the posted 25
MPH speed limit.
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Additional Projects

The North Sanders Street multi-family development is proposing 288 apartment units along
the east side of Sanders Street north of Orange Street. This project will generate 1,941
additional weekday daily trips. The traffic impact study prepared for this project in 2022
identified existing traffic congestion issues at the intersection of Sanders Street and Cedar
Street. To correct these issues the report suggested converting the intersection to a right-
out only onto Cedar Street from Sanders Street which would allow the intersection to
function at acceptable Level of Service (LOS) with the planned developments in this area.
The projected future traffic from this project is included with the overall analysis for the
Trident Development Apartments.

Level of Service

Using the data collected for this project, ATS conducted a LOS analysis at area
intersections. This evaluation was conducted in accordance with the procedures outlined
in the Transportation Research Board’s Highway Capacity Manual (HCM) - Special Report
209 and the Synchro 11 traffic simulation software. Intersections are graded from A to F
representing the average delay that a vehicle entering an intersection can expect. Typically,
a LOS of C or better is considered acceptable for peak-hour conditions.

Table 2 shows the existing 2022 LOS for the AM and PM peak hours without the traffic
from the proposed Trident Development Apartments. The LOS calculations are included
in Appendix C. The table shows that most of the existing intersections study parameters
are currently operating within acceptable limits. The calculated LOS for the intersection
of Sanders Street and Custer Avenue is acceptable, however it is known that the lane
utilization at this intersection is poor due to the currently configuration of the Montana
Avenue/Custer Avenue intersection. This issue will persist until Custer Avenue can be full
reconstructed to a five-lane cross-section west of Montana Avenue. This known issue will
create additional queueing along Custer Avenue than is presently calculated in this traffic
analysis. The intersection of Sanders Street and Cedar Street is currently experiencing
peak-hour delay issues due to the heavy traffic volumes along Cedar Street. This issue is
primarily caused by drivers attempting to turn left onto Cedar Street from Sanders Street
at this location. While the LOS and delay at this intersection is poor, there is not sufficient
traffic to justify adding a higher form of traffic control. Drivers in this area also have the
opportunity to use the traffic signal at Harris Street to access Cedar Street, if needed. This
issue was identified in the Greater Helena Area Long Range Transportation Plan 2014
Update, but no improvement recommendations were provided to correct this issue.
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Table 2 — 2022 Level of Service Summary (Source: ATS)

AM Peak Hour PM Peak Hour
Intersection Delay (Sec.) LOS Delay (Sec.) LOS
Sanders & Custer 23.0 C 29.9 C
Sanders & Cole 7.8 A 9.3 A
Sanders & Cedar 28.3 D 510 F
Cole & Harris 9.7 A 9.9 A
Cedar & Harris 16.2 B 20.2 C
Cedar & N Montana 21.6 C 29.5 C
Cedar & I-15 124 B 12.7 B

D. PROPOSED DEVELOPMENT

The development currently under consideration for this site includes 4.38-acres of land located
east of Sanders Street across from the intersection with Marshall Lane and bordered to the north
by the Winco Foods supermarket. This development would include up to 132-unit multi-family
apartment building with 222 on-site parking spaces. The project would change the existing zoning
from CLM to B-2 and eliminate the currently approved commercial and light-industrial land uses
at the site. Access to the site would be provided through an existing approach from Sanders Street
across from Marshall Lane. All roads within the development would be constructed to City of
Helena standards and will include boulevard sidewalks. The project would be completed in 2024.
The proposed development is provided in Figure 2.

E. TRIP GENERATION AND ASSIGNMENT

ATS performed a trip generation analysis to determine the anticipated future traffic volumes from
the proposed development using the trip generation rates contained in 7r7ip Generation (Institute
of Transportation Engineers, Eleventh Edition (ITE). These rates are the national standard and are
based on the most current information available to city planners. A vehicle “trip” is defined as
any trip that either begins or ends at the development site. ATS determined that the critical traffic
impacts on the intersections and roadways would occur during the weekday morning and evening
peak hours. According to the ITE trip generation rates, the Trident Development Apartments
would produce 53 AM peak hour trips, 67 PM peak hour trips, and 890 daily vehicle trips. If the
site remained zoned as CLM and was developed as a commercial/light industrial facility as is
currently approved, then the property would have the potential to produce 227 daily vehicle trips.
The proposed change in land uses would increase the daily trips in the area by 663 daily trips
compared to the currently approved zoning. See Table 3 for detailed trip generation information.
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Figure 2 - Proposed Development
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Helena, Montana

Table 3 - Trip Generation Rates (Source: ATS)
AM Peak | Total AM | PM Peak
Hour Trip Peak Hour Trip | Total PM | Weekday Total
Ends per | Hour Trip | Ends per | Peak Hour | Trip Ends | Weekday
Units Units Unit Ends Unit Trip Ends per Unit | Trip Ends
Apartment
ITE #220 132 0.4 53 0.51 67 6.74 890
Light Industrial
ITE #110 4.38 7.51 33 7.26 32 51.8 227
Difference 20 35 663

F. TRIP DISTRIBUTION

The traffic distribution and assignment for the proposed subdivision was based upon the existing
Average Daily Traffic (ADT) volumes along the adjacent roadways and the peak-hour turning
volumes. It is expected that 30% of the traffic from the proposed development site would use
Sanders Street to access Custer Avenue to the north, 70% would distribute south on Sanders Street
to Cedar Street west to Montana Avenue and to Harris Street to access Cedar Street and I-15 to the
east. Traffic is expected to distribute onto the surrounding road network as shown on Figure 3.

Figure 3 — Trip Distribution
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G. TRAFFIC IMPACTS OUTSIDE OF THE DEVELOPMENT

Using the trip generation and trip distribution numbers, ATS determined the future LOS for the
area intersections. The anticipated intersection LOS with the proposed apartment site is shown in
Tables 4. These calculations are based on the projected model volumes included in Appendix B
of this report and includes the projected traffic from the 288 units from the North Sanders Street
multi-family development, located adjoining to the south of the subject site.

Table 4 —Level of Service Summary
With the Trident Development Apartments (Source: ATS)

AM Peak Hour PM Peak Hour
Intersection Delay (Sec.) LOS Delay (Sec.) LOS
Sanders & Custer 23.1 C 31.2 C
Sanders & Cole 8.3 A 10.7 B
Sanders & Cedar 33.6 D 999 F
Cole & Harris 9.9 A 10.1 B
Cedar & Harris 16.2 B 19.8 B
Cedar & N Montana 22.3 C 31.8 C
Cedar & I-15 12.4 B 13.0 B
Sanders & Site Approach 10.7 B 14.7 B

Table 4 indicates that the construction of the site apartments will have little to no effect on the
traffic conditions within the area. Most area intersections will continue to function at LOS C or
better at full build-out and no additional mitigation measures will be needed to improve
intersection capacity at most locations. Total traffic volumes on Sanders Street in this area will
increase by 600 VPD to a total of 6,600, which is within the capacity of a collector roadway.
Traffic volume increases at the signalized intersections in this area will range from 10 to 30 VPH
or less than 1% of the existing volumes. Existing traffic operations at the Sanders Street and Cedar
Street is currently poor and will continue to degrade as traffic volumes in this area increase. This
issue was identified in the Greater Helena Area Long Range Transportation Plan 2014 Update, but
no improvement recommendations were provided to correct this issue. This issue is primarily
caused by drivers attempting to turn left onto Cedar Street from Sanders Street at this location.
While the LOS and delay at this intersection is poor, there is not sufficient traffic to justify adding
a higher form of traffic control. The traffic impact study prepared for the North Sanders Street
multi-family development immediately south of the proposed Trident Development suggested
converting the intersection to a right-out only onto Cedar Street from Sanders Street which would
allow the intersection to function at acceptable LOS with the planned developments in this area.
However, drivers in this area also could use the traffic signal at Harris Street to access Cedar Street
if needed. Permanently restricting traffic movements at this intersection, to correct an issue that
primarily exists during only peak traffic conditions, may not be necessary. The most likely
scenario for this intersection is that the approach from Sanders Street will reach functional capacity
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and any additional traffic in this area will redirect to other intersections to more easily access Cedar
Street. While this intersection should continue to be monitored into the future, no improvement
recommendations are provided at this time.

H. IMPACT SUMMARY & RECOMMENDATIONS

As proposed the Trident Development Apartments would produce 890 new daily trips in the area
at full build-out. The project will increase traffic volumes along Sanders Street by 600 VPD and
will increase traffic at the nearby signalized intersections by less than 1%. The project will not
have a major impact at any intersection. Existing traffic operations at the Sanders Street and Cedar
Street is currently poor and will continue to degrade as traffic volumes in this area increase. This
issue is primarily caused by drivers attempting to turn left onto Cedar Street from Sanders Street
at this location. While the LOS and delay at this intersection is poor, there is not sufficient traffic
to justify adding a higher form of traffic control. The most likely scenario for this intersection is
that the approach from Sanders Street will reach functional capacity and any additional traffic in
this area will redirect to other intersections to more easily access Cedar Street. While this
intersection should continue to be monitored into the future, no improvement recommendations
are provided at this time.
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For Project:

Project Notes:
Location/Name:
Report Generated:
Speed Intervals

Time Intervals

Traffic Report From
85th Percentile Speed

85th Percentile Vehicles

Max Speed
Total Vehicles
AADT:

Volumes -

weekly counts

Average Daily
AM Peak
PM Peak

Speed

Speed Limit:

85th Percentile Speed:
50th Percentile Speed:
10 MPH Pace Interval:
Average Speed:

Count over limit
% over limit
Avg Speeder

Class Counts

VEH_SM

VEH_MED

VEH_LG
[VEH_SM=motorcycle,

SandersApartments

Merged
10/19/2022
1 MPH
Instant
9/26/2022
33 MPH
10668

71 MPH
12551
6024

Time

16:09

15:00:00

on

5 Day

through 9/28/2022

9/27/2022 17:03:52

7 Day

11:00
05:00

35

33

29

24.0 MPH
28.94
Monday

4183
453
560

to

Tuesday

4183
453
560

34.0 MPH

Wednesday Thursday

16:59:59

Friday

Saturday

Sunday

131
6.4
38.2

Number

389
6.4
38.0

292 N/A
6.6 N/A
38.1 N/A

%

368
11801
382

VEH_MED = sedan,

2.9

94

3

VEH_LG = truck]

N/A
N/A
N/A

N/A
N/A
N/A

N/A
N/A
N/A



Merged Weekly Counts

SandersApartments
9/26/2022
Monday

Hour 9/26/2022

0-1 *

1-2 *

2-3 *

3-4 *

4-5 *

5-6 *

6-7 *

7-8 *

8-9 *

9-10 *

10-11 *

11-12 *

12-13 *

13-14 *

14-15 *

15-16 56

16 -17 568

17-18 563

18-19 323

19-20 254

20-21 136

21-22 62

22-23 31

23-24 41

Totals 2034

% of Total 16.21%

to
Tuesday
9/27/2022
21

10

11

9

6

42

122
235
315
352

371
486
498
436
453

534
630
557
474
257

154

52

36

45
6106
48.65%

10/2/2022
Wednesday
9/28/2022
20

6

18

10

17

33

117

241

323

367

385

421

519

480

470

507

477

*

*

4411
35.14%

Thursday
9/29/2022

*
*

*

0%

from Mon-Sep-26-2022-03-00-PM to Wed-Sep-28-2022-04-59-PM

Friday
9/30/2022

*
*

*

0%

Saturday
10/1/2022

ES
ES

ES

0%

Sunday
10/2/2022

*
*

*

0%

Week
Day Avg
20.5

14.5
9.5
11.5
37.5
119.5
238
319
359.5
378
453.5
508.5
458
461.5
365.67
558.33
560
398.5
255.5
145
57
335
43

Weekend

>
<
oQ

S O O OO OO OO OO OO0 OO0 0 0O o0 o o0 o o o oo

Week Day 85%
Avg Speed
30
32.5
31

32
32.5
33.05
34.2
34.55
33.5
33.4
32.85
32.8
32.65
32.6
32.55
33.47
32.6
32.75
33.05
32.1
32
31.25
33.35
31.75

Page 1
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Trident Development Apartments
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Trident Development Apartments
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Trident Development Apartments

Background Growth Factor 1.02
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APPENDIX C

LOS Calculations



Lanes, Volumes, Timings

6: Sanders & Custer 10/13/2022
A ey v ANt 2 M4
Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations LI ul LI 5 % 4 ul % 4 ul
Traffic Volume (vph) 53 629 53 135 698 126 34 54 81 165 55 56
Future Volume (vph) 53 629 53 135 698 126 34 54 81 165 55 56
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width (ft) 15 12 12 15 12 12 12 12 12 12 12 12
Storage Length (ft) 250 250 300 0 200 200 200 200
Storage Lanes 1 1 1 0 1 1 1 1
Taper Length (ft) 25 25 25 25
Lane Util. Factor 1.00 09 100 100 09 09 100 100 100 100 1.00 1.00
Frt 0.850 0.977 0.850 0.850
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1947 3539 1583 1947 3458 0 1770 1863 1583 1770 1863 1583
Flt Permitted 0.173 0.191 0.717 0.603
Satd. Flow (perm) 354 3539 1583 391 3458 0 1336 1863 1583 1123 1863 1583
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 182 27 127 73
Link Speed (mph) 30 30 30 30
Link Distance (ft) 1608 2028 1205 510
Travel Time (s) 36.5 46.1 274 11.6
Peak Hour Factor 090 09 09 09 09 09 09 09 09 09 090 0.0
Adj. Flow (vph) 59 699 59 150 776 140 38 60 90 183 61 62
Shared Lane Traffic (%)
Lane Group Flow (vph) 59 699 59 150 916 0 38 60 90 183 61 62
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left  Right Left Left  Right Left Left  Right Left Left  Right
Median Width(ft) 15 15 12 12
Link Offset(ft) 0 0 0 0
Crosswalk Width(ft) 16 16 16 16
Two way Left Turn Lane
Headway Factor 088 1.00 100 08 100 100 100 100 1.00 1.00 100 1.00
Turning Speed (mph) 15 9 15 9 15 9 15 9
Number of Detectors 1 2 1 1 2 1 2 1 1 2 1
Detector Template Left  Thru  Right Left  Thru Left ~ Thru  Right Left  Thru  Right
Leading Detector (ft) 20 100 20 20 100 20 100 20 20 100 20
Trailing Detector (ft) 0 0 0 0 0 0 0 0 0 0 0
Detector 1 Position(ft) 0 0 0 0 0 0 0 0 0 0 0
Detector 1 Size(ft) 20 6 20 20 6 20 6 20 20 6 20
Detector 1 Type Cl+Ex CIl+Ex CIl+Ex CIl+Ex CI+Ex Cl+Ex CIl+Ex CIl+Ex CIl+Ex CIl+Ex CI+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 2 Position(ft) 94 94 94 94
Detector 2 Size(ft) 6 6 6 6
Detector 2 Type CI+Ex CI+Ex CI+Ex CI+Ex
Detector 2 Channel
Detector 2 Extend (s) 0.0 0.0 0.0 0.0
Turn Type pm+pt NA Perm pm+pt NA pm+pt NA pm+tov pm+pt NA pm+ov
Protected Phases 7 4 3 8 5 2 3 1 6 7

Scenario 1 Sanders Apartment 10:11 am 10/06/2022 Existing AM 2022
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Lanes, Volumes, Timings

6: Sanders & Custer 10/13/2022
A ey v ANt 2 M4

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Permitted Phases 4 4 8 2 2 6 6
Detector Phase 7 4 4 3 8 5 2 3 1 6 7
Switch Phase

Minimum Initial (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Minimum Split (s) 95 225 225 95 225 95 225 9.5 95 225 9.5
Total Split (s) 100 350 350 140 390 10.0 260 140 150 31.0 100
Total Split (%) 1.1% 38.9% 38.9% 15.6% 43.3% 1.1% 28.9% 156% 16.7% 34.4% 11.1%
Maximum Green (s) 55 305 305 95 345 55 215 95 105 265 55
Yellow Time (s) 35 35 35 35 35 35 35 35 35 35 35
All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 45 45 45 45 45 45 45 45 45 45 45
Lead/Lag Lead Lag Lag Lead Lag Lead lag Lead Lead Lag Lead
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode None None None None None None Max None None Max  None
Walk Time (s) 7.0 7.0 7.0 7.0 7.0

Flash Dont Walk (s) 1.0 1.0 11.0 11.0 11.0
Pedestrian Calls (#hr) 0 0 0 0 0

Act Effct Green (s) 302 246 246 370 300 2713 217 348 358 3041 40.2
Actuated g/C Ratio 037 030 030 045 0.36 033 026 042 043 036 049
v/c Ratio 025 066 010 045 0.72 008 012 012 033 009 008
Control Delay 153 28,6 03 173 262 16.6  26.8 19 182 222 3.8
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 153 28,6 03 173 262 16.6  26.8 19 182 222 3.8
LOS B C A B C B C A B C A
Approach Delay 25.6 249 12.8 16.0
Approach LOS C C B B

Intersection Summary

Area Type: Other

Cycle Length: 90

Actuated Cycle Length: 82.6

Natural Cycle: 65

Control Type: Actuated-Uncoordinated

Maximum v/c Ratio: 0.72

Intersection Signal Delay: 23.0 Intersection LOS: C
Intersection Capacity Utilization 54.5% ICU Level of Service A
Analysis Period (min) 15

Splits and Phases:  6: Sanders & Custer

Scenario 1 Sanders Apartment 10:11 am 10/06/2022 Existing AM 2022 Synchro 11 Report
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Lanes, Volumes, Timings

12: Harris & Cedar 10/13/2022
A ey v ANt 2 M4

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations LI 5 LI 5 s % Ts

Traffic Volume (vph) 18 380 18 23 781 27 45 6 13 73 9 14

Future Volume (vph) 18 380 18 23 781 27 45 6 13 73 9 14

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Storage Length (ft) 200 0 200 0 0 0 100 0

Storage Lanes 1 0 1 0 0 0 1 0

Taper Length (ft) 25 25 25 25

Lane Util. Factor 100 09 09 100 09 09 100 100 100 100 1.00 1.00

Frt 0.993 0.995 0.973 0.909

Flt Protected 0.950 0.950 0.966 0.950

Satd. Flow (prot) 1770 3514 0 1770 3522 0 0 1751 0 1770 1693 0

Flt Permitted 0.140 0.481 0.835 0.708

Satd. Flow (perm) 261 3514 0 896 3522 0 0 1513 0 1319 1693 0

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 10 6 15 17

Link Speed (mph) 30 30 30 30

Link Distance (ft) 473 1034 369 733

Travel Time (s) 10.8 23.5 8.4 16.7

Peak Hour Factor 084 084 084 08 084 084 084 084 084 084 084 084

Adj. Flow (vph) 21 452 21 27 930 32 54 7 15 87 11 17

Shared Lane Traffic (%)

Lane Group Flow (vph) 21 473 0 27 962 0 0 76 0 87 28 0

Enter Blocked Intersection No No No No No No No No No No No No

Lane Alignment Left Left  Right Left Left  Right Left Left  Right Left Left  Right

Median Width(ft) 12 12 12 12

Link Offset(ft) 0 0 0 0

Crosswalk Width(ft) 16 16 16 16

Two way Left Turn Lane Yes

Headway Factor 100 100 100 100 100 100 100 100 100 100 1.00 1.00

Turning Speed (mph) 15 9 15 9 15 9 15 9

Number of Detectors 1 2 1 2 1 2 1 2

Detector Template Left  Thru Left  Thru Left  Thru Left  Thru

Leading Detector (ft) 20 100 20 100 20 100 20 100

Trailing Detector (ft) 0 0 0 0 0 0 0 0

Detector 1 Position(ft) 0 0 0 0 0 0 0 0

Detector 1 Size(ft) 20 6 20 6 20 6 20 6

Detector 1 Type Cl+Ex CI+Ex Cl+Ex CI+Ex Cl+Ex CI+Ex Cl+Ex CI+Ex

Detector 1 Channel

Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 2 Position(ft) 94 94 94 94

Detector 2 Size(ft) 6 6 6 6

Detector 2 Type CI+Ex CI+Ex CI+Ex CI+Ex

Detector 2 Channel

Detector 2 Extend (s) 0.0 0.0 0.0 0.0

Turn Type pm+pt NA Perm NA Perm NA Perm NA

Protected Phases 7 4 8 2 6

Permitted Phases 4 8 2 6

Scenario 1 Sanders Apartment 10:11 am 10/06/2022 Existing AM 2022
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Lanes, Volumes, Timings

12: Harris & Cedar 10/13/2022
A ey v ANt 2 M4
Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Detector Phase 7 4 8 8 2 2 6 6
Switch Phase
Minimum Initial (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Minimum Spilit (s) 95 225 25 225 300 300 300 300
Total Split (s) 96 3438 252 252 302 302 302 302
Total Split (%) 14.8% 53.5% 38.8% 38.8% 46.5% 46.5% 46.5% 46.5%
Maximum Green (s) 56  30.8 212 212 262 262 262 262
Yellow Time (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lead/Lag Lead Lag Lag
Lead-Lag Optimize? Yes Yes Yes
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode None None None  None C-Min  C-Min C-Min  C-Min
Walk Time (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0
Flash Dont Walk (s) 11.0 1.0 11.0 1.0 11.0 1.0 11.0
Pedestrian Calls (#/hr) 0 0 0 0 0 0 0
Act Effct Green (s) 2716 276 253 253 29.4 294 294
Actuated g/C Ratio 042 042 039 0.39 0.45 045 045
vlc Ratio 0.08 0.32 0.08 0.70 0.11 015 0.04
Control Delay 83 119 11.1 19.1 13.0 155 104
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 83 119 11.1 19.1 13.0 155 104
LOS A B B B B B B
Approach Delay 1.7 18.9 13.0 14.3
Approach LOS B B B B
Intersection Summary
Area Type: Other

Cycle Length: 65

Actuated Cycle Length: 65

Offset: 0 (0%), Referenced to phase 2:NBTL and 6:SBTL, Start of Green

Natural Cycle: 65

Control Type: Actuated-Coordinated

Maximum v/c Ratio: 0.70

Intersection Signal Delay: 16.2
Intersection Capacity Utilization 39.4%
Analysis Period (min) 15

Intersection LOS: B
ICU Level of Service A

Splits and Phases:  12: Harris & Cedar

TEE R

Scenario 1 Sanders Apartment 10:11 am 10/06/2022 Existing AM 2022 Synchro 11 Report
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Lanes, Volumes, Timings

16: Montana & Cedar 10/13/2022
A ey v ANt 2 M4

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations L L T 5 LI 5 LI 5 LI 5

Traffic Volume (vph) 136 298 13 115 573 71 20 192 46 114 336 234

Future Volume (vph) 136 298 13 115 573 71 20 192 46 114 336 234

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Storage Length (ft) 300 0 300 0 200 0 300 0

Storage Lanes 2 0 1 0 1 0 1 0

Taper Length (ft) 25 25 25 25

Lane Util. Factor 097 095 09 100 09 09 100 09 09 100 09 095

Frt 0.994 0.983 0.971 0.938

Flt Protected 0.950 0.950 0.950 0.950

Satd. Flow (prot) 3433 3518 0 1770 3479 0 1770 3437 0 1770 3320 0

Flt Permitted 0.194 0.428 0.386 0.503

Satd. Flow (perm) 701 3518 0 797 3479 0 719 3437 0 937 3320 0

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 5 16 33 208

Link Speed (mph) 30 30 30 30

Link Distance (ft) 1190 1430 635 790

Travel Time (s) 27.0 32.5 14.4 18.0

Peak Hour Factor 088 088 08 08 08 08 08 08 08 088 088 0.88

Adj. Flow (vph) 155 339 15 131 651 81 23 218 52 130 382 266

Shared Lane Traffic (%)

Lane Group Flow (vph) 155 354 0 131 732 0 23 270 0 130 648 0

Enter Blocked Intersection No No No No No No No No No No No No

Lane Alignment Left Left  Right Left Left  Right Left Left  Right Left Left  Right

Median Width(ft) 24 24 12 12

Link Offset(ft) 0 0 0 0

Crosswalk Width(ft) 16 16 16 16

Two way Left Turn Lane Yes

Headway Factor 100 100 100 100 100 100 100 100 100 100 1.00 1.00

Turning Speed (mph) 15 9 15 9 15 9 15 9

Number of Detectors 1 2 1 2 1 2 1 2

Detector Template Left  Thru Left  Thru Left  Thru Left  Thru

Leading Detector (ft) 20 100 20 100 20 100 20 100

Trailing Detector (ft) 0 0 0 0 0 0 0 0

Detector 1 Position(ft) 0 0 0 0 0 0 0 0

Detector 1 Size(ft) 20 6 20 6 20 6 20 6

Detector 1 Type Cl+Ex CI+Ex Cl+Ex CI+Ex Cl+Ex CI+Ex Cl+Ex CI+Ex

Detector 1 Channel

Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 2 Position(ft) 94 94 94 94

Detector 2 Size(ft) 6 6 6 6

Detector 2 Type CI+Ex CI+Ex CI+Ex CI+Ex

Detector 2 Channel

Detector 2 Extend (s) 0.0 0.0 0.0 0.0

Turn Type pm+pt NA pm+pt NA pm+pt NA pm+pt NA

Protected Phases 7 4 3 8 5 2 1 6

Permitted Phases 4 8 2 6
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Lanes, Volumes, Timings
16: Montana & Cedar

10/13/2022

A ey v ANt 2 M4
Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Detector Phase 7 4 3 8 B 2 1 6
Switch Phase
Minimum Initial (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Minimum Spilit (s) 95 225 95 225 95 150 95 225
Total Split (s) 1.0 320 140  35.0 100 31.0 130 34.0
Total Split (%) 12.2% 35.6% 15.6% 38.9% 11.1% 34.4% 14.4% 37.8%
Maximum Green (s) 6.5 275 95 305 55 265 85 295
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5
Lead/Lag Lead Lag Lead Lag Lead Lag Lead Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode None  None None  None None Max None Max
Walk Time (s) 7.0 7.0 7.0 7.0
Flash Dont Walk (s) 11.0 11.0 11.0 11.0
Pedestrian Calls (#/hr) 0 0 0 0
Act Effct Green (s) 280 215 321 236 322 266 385 353
Actuated g/C Ratio 034 0.26 039 0.29 039 0.32 047 043
v/c Ratio 034 0.39 032 0.73 007 024 025 042
Control Delay 169  26.1 171  30.6 142 197 150 135
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 169  26.1 171 30.6 142 197 150 135
LOS B C B C B B B B
Approach Delay 23.3 28.6 19.3 13.7
Approach LOS C C B B
Intersection Summary
Area Type: Other

Cycle Length: 90

Actuated Cycle Length: 82.7

Natural Cycle: 65

Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 0.73

Intersection Signal Delay: 21.6
Intersection Capacity Utilization 58.2%
Analysis Period (min) 15

Intersection LOS: C
ICU Level of Service B

Splits and Phases:  16: Montana & Cedar

to: v
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Lanes, Volumes, Timings

19: Cedar & I-15 10/13/2022
A ey v ANt 2 M4

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations 4 ul LI 4

Traffic Volume (vph) 0 260 219 51 773 0 0 0 0 0 65 138

Future Volume (vph) 0 260 219 51 773 0 0 0 0 0 65 138

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Storage Length (ft) 0 0 400 0 0 0 0 0

Storage Lanes 0 1 1 0 0 0 0 2

Taper Length (ft) 25 25 25 25

Lane Util. Factor 100 100 100 100 09 100 100 100 100 100 1.00 0.88

Frt 0.850 0.850

Flt Protected 0.950

Satd. Flow (prot) 0 1863 1583 1770 3539 0 0 0 0 0 1863 2787

FlIt Permitted 0.357

Satd. Flow (perm) 0 1863 1583 665 3539 0 0 0 0 0 1863 2787

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 267 168

Link Speed (mph) 30 30 30 30

Link Distance (ft) 1034 869 613 556

Travel Time (s) 23.5 19.8 13.9 12.6

Peak Hour Factor 082 08 082 082 08 082 08 082 08 082 082 082

Adj. Flow (vph) 0 317 267 62 943 0 0 0 0 0 79 168

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 317 267 62 943 0 0 0 0 0 79 168

Enter Blocked Intersection No No No No No No No No No No No No

Lane Alignment Left Left  Right Left Left  Right Left Left  Right Left Left  Right

Median Width(ft) 12 12 0 0

Link Offset(ft) 0 0 0 0

Crosswalk Width(ft) 16 16 16 16

Two way Left Turn Lane

Headway Factor 100 100 100 100 100 100 100 100 100 100 1.00 1.00

Turning Speed (mph) 15 9 15 9 15 9 15 9

Number of Detectors 2 1 1 2 1 2 1

Detector Template Thru  Right Left  Thru Left  Thru Right

Leading Detector (ft) 100 20 20 100 20 100 20

Trailing Detector (ft) 0 0 0 0 0 0 0

Detector 1 Position(ft) 0 0 0 0 0 0 0

Detector 1 Size(ft) 6 20 20 6 20 6 20

Detector 1 Type Cl+Ex Cl+Ex CI+Ex CI+Ex Cl+Ex CI+Ex CI+Ex

Detector 1 Channel

Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 2 Position(ft) 94 94 94

Detector 2 Size(ft) 6 6 6

Detector 2 Type CI+Ex CI+Ex CI+Ex

Detector 2 Channel

Detector 2 Extend (s) 0.0 0.0 0.0

Turn Type NA  Perm pm+pt NA NA  Perm

Protected Phases 4 3 8 6

Permitted Phases 4 8 6 6

Scenario 1 Sanders Apartment 10:11 am 10/06/2022 Existing AM 2022
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Lanes, Volumes, Timings

19: Cedar & I-15 10/13/2022
A ey v ANt 2 M4
Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Detector Phase 4 4 3 8 6 6 6
Switch Phase
Minimum Initial (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Minimum Spilit (s) 225 225 95 225 225 225 225
Total Split (s) 640 640 490 113.0 210 2710 270
Total Split (%) 45.7% 45.7% 35.0% 80.7% 19.3% 19.3% 19.3%
Maximum Green (s) 595 595 445 1085 225 225 225
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 45 45 45 45 45 45
Lead/Lag Lag Lag Lead
Lead-Lag Optimize? Yes Yes Yes
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode None None None None Max Max Max
Walk Time (s) 7.0 7.0 7.0 7.0 7.0 7.0
Flash Dont Walk (s) 1.0 110 11.0 110 1.0 110
Pedestrian Calls (#/hr) 0 0 0 0 0 0
Act Effct Green (s) 186 186 250  25.0 228 228
Actuated g/C Ratio 033 033 044 044 040 040
v/c Ratio 052 038 015 061 011 014
Control Delay 20.4 4.3 93 136 13.6 3.3
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 20.4 4.3 93 136 13.6 3.3
LOS C A A B B A
Approach Delay 13.1 13.4 6.6
Approach LOS B B A
Intersection Summary
Area Type: Other

Cycle Length: 140

Actuated Cycle Length: 56.9

Natural Cycle: 55

Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 0.61

Intersection Signal Delay: 12.4
Intersection Capacity Utilization 33.7%
Analysis Period (min) 15

Intersection LOS: B
ICU Level of Service A

19: Cedar & I-15

Splits and Phases:

Scenario 1 Sanders Apartment 10:11 am 10/06/2022 Existing AM 2022
RLA

Synchro 11 Report
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HCM 2010 AWSC

9: Sanders & Cole 10/13/2022
Intersection

Intersection Delay, s/veh 7.9

Intersection LOS A

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations 2 2 2 2

Traffic Vol, veh/h 8 16 3 4 8 20 3 89 13 38 82 6
Future Vol, veh/h 8 16 3 4 8 20 3 89 13 38 82 6
Peak Hour Factor 090 090 09 09 09 09 09 090 09 09 090 0.0
Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2
Mvmt Flow 9 18 3 4 9 22 3 99 14 42 91 7
Number of Lanes 0 1 0 0 1 0 0 1 0 0 1 0
Approach EB WB NB SB

Opposing Approach WB EB SB NB

Opposing Lanes 1 1 1 1

Conflicting Approach Left SB NB EB WB

Conflicting Lanes Left 1 1 1 1

Conflicting Approach Right NB SB WB EB

Conflicting Lanes Right 1 1 1 1

HCM Control Delay 7.7 74 7.8 8.1

HCM LOS A A A A

Lane NBLn1 EBLn1 WBLn1 SBLn1

Vol Left, % 3% 30% 12%  30%

Vol Thru, % 85% 59% 25%  65%

Vol Right, % 12% 1%  62% 5%

Sign Control Stop Stop  Stop  Stop

Traffic Vol by Lane 105 27 32 126

LT Vol 3 8 4 38

Through Vol 89 16 8 82

RT Vol 13 3 20 6

Lane Flow Rate 17 30 36 140

Geometry Grp 1 1 1 1

Degree of Util (X) 0.132 0.038 0.041 0.162

Departure Headway (Hd) 4.087 4527 418 417

Convergence, Y/N Yes Yes Yes Yes

Cap 867 796 862 853

Service Time 216 2528 2181 2234

HCM Lane V/C Ratio 0.135 0.038 0.042 0.164

HCM Control Delay 7.8 7.7 74 8.1

HCM Lane LOS A A A A

HCM 95th-tile Q 0.5 0.1 0.1 0.6

Scenario 1 Sanders Apartment 10:11 am 10/06/2022 Existing AM 2022

RLA
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HCM 2010 TWSC
3: Sanders & Cedar

10/13/2022

Intersection

Int Delay, siveh 24

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations 4+1s +1 i &

Traffic Vol, veh/h 36 439 7 20 750 47 9 10 16 7 10 71

Future Vol, veh/h 36 439 7 20 750 47 9 10 16 710 71

Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0

Sign Control Free Free Free Free Free Free Stop Stop Stop Stop Stop Stop

RT Channelized - - None - - None - - None - - None

Storage Length - - - - - - - - - - -

Veh in Median Storage, # - 0 - 0 - 0 - 0 -

Grade, % - 0 - - 0 - - 0 - - 0 -

Peak Hour Factor 90 9 9 9 9% 9 90 9 90 90 90 90

Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2

Mvmt Flow 40 488 8 22 83 5 10 N 18 8 11 79

Major/Minor Major1 Major2 Minor1 Minor2

Conflicting Flow Al 885 0 0 496 0 0 1038 1501 248 1233 1479 443
Stage 1 - - - - 572 572 903 903 -
Stage 2 - - - - 466 929 330 576 -

Critical Hdwy 4.14 - 4.14 - 754 654 694 754 6.54 6.94

Critical Hdwy Stg 1 - - - - 654 554 - 654 554 -

Critical Hdwy Stg 2 - - - - 654 554 - 654 554 -

Follow-up Hdwy 2.22 - 2.22 - 352 402 332 352 402 3.32

Pot Cap-1 Maneuver 760 - 1064 - 185 121 752 133 125 562
Stage 1 - - - - 472 502 - 299 354 -
Stage 2 - - - - 546 344 657 500 -

Platoon blocked, % - -

Mov Cap-1 Maneuver 760 - 1064 - 134 108 752 110 111 562

Mov Cap-2 Maneuver - - - - 134 108 - 110 1M1 -
Stage 1 - - - - 438 465 277 339 -
Stage 2 - - - - 435 330 580 464

Approach EB WB NB SB

HCM Control Delay,s 0.7 0.2 28.3 21.6

HCM LOS D C

Minor Lane/Major Mvmt NBLn1 EBL EBT EBR WBL WBT WBR SBLn1

Capacity (veh/h) 193 760 - - 1064 - 314

HCM Lane V/C Ratio 0.201 0.053 - - 0.021 - 0.311

HCM Control Delay (s) 283 10 - 8.5 - 216

HCM Lane LOS D B - A - C

HCM 95th %tile Q(veh) 07 02 - 0.1 - 13

Scenario 1 Sanders Apartment 10:11 am 10/06/2022 Existing AM 2022

RLA

Synchro 11 Report

Page 1



HCM 2010 TWSC
13: Harris & Cole

10/13/2022

Intersection

Int Delay, siveh 35

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations > Fi S > Fi S

Traffic Vol, veh/h 1 6 70 9 5 0 26 2 12 0 3 0

Future Vol, veh/h 1 6 70 9 5 0 26 2 12 0 3 0

Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0

Sign Control Free Free Free Free Free Free Stop Stop Stop Stop Stop Stop

RT Channelized - - None - - None - - None - - None

Storage Length - - - - - - - - - - -

Veh in Median Storage, # - 0 - 0 - 0 - 0 -

Grade, % - 0 - - 0 - - 0 - - 0 -

Peak Hour Factor 90 9 9 9 9% 9 90 9 90 90 90 90

Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2

Mvmt Flow 1 7 78 10 6 0 29 2 13 0 3 0

Major/Minor Major1 Major2 Minor1 Minor2

Conflicting Flow Al 6 0 0 85 0 0 76 74 46 82 113 6
Stage 1 - - - - 48 48 26 26 -
Stage 2 - - - - 28 26 - 5 87 -

Critical Hdwy 4.12 - 412 - 712 652 622 712 652 6.22

Critical Hdwy Stg 1 - - - - 612 552 6.12 552 -

Critical Hdwy Stg 2 - - - - - 612 552 6.12 552 -

Follow-up Hdwy 2.218 - - 2218 - 3518 4.018 3.318 3.518 4.018 3.318

Pot Cap-1 Maneuver 1615 - 1512 - 914 816 1023 905 777 1077
Stage 1 - - - - 965 855 - 992 874 -
Stage 2 - - - - 989 874 956 823 -

Platoon blocked, % - -

Mov Cap-1 Maneuver 1615 - 1512 - 906 809 1023 836 771 1077

Mov Cap-2 Maneuver - - - - 906 809 - 886 771 -
Stage 1 - - - - 964 854 991 868 -
Stage 2 - - - - 978 868 940 822

Approach EB WB NB SB

HCM Control Delay, s 0.1 4.8 9.1 9.7

HCM LOS A A

Minor Lane/Major Mvmt NBLn1 EBL EBT EBR WBL WBT WBR SBLn1

Capacity (veh/h) 932 1615 - - 1512 - M

HCM Lane V/C Ratio 0.048 0.001 - - 0.007 - - 0.004

HCM Control Delay (s) 91 72 0 7.4 0 - 97

HCM Lane LOS A A A A A - A

HCM 95th %tile Q(veh) 0.1 0 - 0 - 0

Scenario 1 Sanders Apartment 10:11 am 10/06/2022 Existing AM 2022
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Lanes, Volumes, Timings

6: Sanders & Custer 10/13/2022
A ey v ANt 2 M4
Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations LI ul LI 5 % 4 ul % 4 ul
Traffic Volume (vph) 117 915 146 195 928 301 147 173 361 303 131 107
Future Volume (vph) 17 915 146 195 928 301 147 173 361 303 131 107
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width (ft) 15 12 12 15 12 12 12 12 12 12 12 12
Storage Length (ft) 250 250 300 0 200 200 200 200
Storage Lanes 1 1 1 0 1 1 1 1
Taper Length (ft) 25 25 25 25
Lane Util. Factor 1.00 09 100 100 09 09 100 100 100 100 1.00 1.00
Frt 0.850 0.963 0.850 0.850
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1947 3539 1583 1947 3408 0 1770 1863 1583 1770 1863 1583
Flt Permitted 0.130 0.116 0.671 0.460
Satd. Flow (perm) 266 3539 1583 238 3408 0 1250 1863 1583 857 1863 1583
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 182 56 127 105
Link Speed (mph) 30 30 30 30
Link Distance (ft) 1608 2028 1205 510
Travel Time (s) 36.5 46.1 274 11.6
Peak Hour Factor 098 098 09 098 098 09 098 098 098 098 098 0.8
Adj. Flow (vph) 119 934 149 199 947 307 150 177 368 309 134 109
Shared Lane Traffic (%)
Lane Group Flow (vph) 119 934 149 199 1254 0 150 177 368 309 134 109
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left  Right Left Left  Right Left Left  Right Left Left  Right
Median Width(ft) 15 15 12 12
Link Offset(ft) 0 0 0 0
Crosswalk Width(ft) 16 16 16 16
Two way Left Turn Lane
Headway Factor 088 1.00 100 08 100 100 100 100 1.00 1.00 100 1.00
Turning Speed (mph) 15 9 15 9 15 9 15 9
Number of Detectors 1 2 1 1 2 1 2 1 1 2 1
Detector Template Left  Thru  Right Left  Thru Left ~ Thru  Right Left  Thru  Right
Leading Detector (ft) 20 100 20 20 100 20 100 20 20 100 20
Trailing Detector (ft) 0 0 0 0 0 0 0 0 0 0 0
Detector 1 Position(ft) 0 0 0 0 0 0 0 0 0 0 0
Detector 1 Size(ft) 20 6 20 20 6 20 6 20 20 6 20
Detector 1 Type Cl+Ex CIl+Ex CIl+Ex CIl+Ex CI+Ex Cl+Ex CIl+Ex CIl+Ex CIl+Ex CIl+Ex CI+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 2 Position(ft) 94 94 94 94
Detector 2 Size(ft) 6 6 6 6
Detector 2 Type CI+Ex CI+Ex CI+Ex CI+Ex
Detector 2 Channel
Detector 2 Extend (s) 0.0 0.0 0.0 0.0
Turn Type pm+pt NA Perm pm+pt NA pm+pt NA pm+tov pm+pt NA pm+ov
Protected Phases 7 4 3 8 5 2 3 1 6 7

Scenario 1 Sanders Apartment 10:11 am 10/06/2022 Existing PM 2022
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Lanes, Volumes, Timings

6: Sanders & Custer 10/13/2022
A ey v ANt 2 M4
Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Permitted Phases 4 4 8 2 2 6 6
Detector Phase 7 4 4 3 8 5 2 3 1 6 7
Switch Phase
Minimum Initial (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Minimum Split (s) 95 225 225 95 225 95 225 9.5 95 225 9.5
Total Split (s) 100 350 350 140 390 10.0 260 140 150 31.0 100
Total Split (%) 1.1% 38.9% 38.9% 15.6% 43.3% 1.1% 28.9% 156% 16.7% 34.4% 11.1%
Maximum Green (s) 55 305 305 95 345 55 215 95 105 265 55
Yellow Time (s) 35 35 35 35 35 35 35 35 35 35 35
All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 45 45 45 45 45 45 45 45 45 45 45
Lead/Lag Lead Lag Lag Lead Lag Lead lag Lead Lead Lag Lead
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode None None None None None None Max None None Max  None
Walk Time (s) 7.0 7.0 7.0 7.0 7.0
Flash Dont Walk (s) 1.0 1.0 11.0 11.0 11.0
Pedestrian Calls (#hr) 0 0 0 0 0
Act Effct Green (s) 36.3 308 308 435 344 210 215 351 365 265 365
Actuated g/C Ratio 040 034 034 048 038 030 024 039 041 029 041
v/c Ratio 057 077 023 069 094 037 040 053 068 024 015
Control Delay 242 37 28 287 400 221 320 165 285 256 45
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 242 37 28 287 400 221 320 165 285 256 45
LOS C C A C D C C B C C A
Approach Delay 274 38.5 21.6 23.1
Approach LOS C D C C
Intersection Summary
Area Type: Other

Cycle Length: 90

Actuated Cycle Length: 89.9

Natural Cycle: 75

Control Type: Actuated-Uncoordinated

Maximum v/c Ratio: 0.94

Intersection Signal Delay: 29.9 Intersection LOS: C
Intersection Capacity Utilization 82.6% ICU Level of Service E
Analysis Period (min) 15

Splits and Phases:  6: Sanders & Custer

Scenario 1 Sanders Apartment 10:11 am 10/06/2022 Existing PM 2022 Synchro 11 Report
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Lanes, Volumes, Timings

12: Harris & Cedar 10/13/2022
A ey v ANt 2 M4

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations LI 5 LI 5 s % Ts

Traffic Volume (vph) 52 873 26 34 718 38 55 26 40 133 22 26

Future Volume (vph) 52 873 26 34 718 38 55 26 40 133 22 26

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Storage Length (ft) 200 0 200 0 0 0 100 0

Storage Lanes 1 0 1 0 0 0 1 0

Taper Length (ft) 25 25 25 25

Lane Util. Factor 100 09 09 100 09 09 100 100 100 100 1.00 1.00

Frt 0.996 0.992 0.955 0.919

Flt Protected 0.950 0.950 0.978 0.950

Satd. Flow (prot) 1770 3525 0 1770 351 0 0 1740 0 1770 1712 0

Flt Permitted 0.173 0.261 0.874 0.697

Satd. Flow (perm) 322 3525 0 486 3511 0 0 1555 0 1298 1712 0

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 5 8 37 27

Link Speed (mph) 30 30 30 30

Link Distance (ft) 473 1034 369 733

Travel Time (s) 10.8 23.5 8.4 16.7

Peak Hour Factor 096 09 09 09 09 09% 096 09 09 096 096 0.96

Adj. Flow (vph) 54 909 27 35 748 40 57 27 42 139 23 27

Shared Lane Traffic (%)

Lane Group Flow (vph) 54 936 0 35 788 0 0 126 0 139 50 0

Enter Blocked Intersection No No No No No No No No No No No No

Lane Alignment Left Left  Right Left Left  Right Left Left  Right Left Left  Right

Median Width(ft) 12 12 12 12

Link Offset(ft) 0 0 0 0

Crosswalk Width(ft) 16 16 16 16

Two way Left Turn Lane Yes

Headway Factor 100 100 100 100 100 100 100 100 100 100 1.00 1.00

Turning Speed (mph) 15 9 15 9 15 9 15 9

Number of Detectors 1 2 1 2 1 2 1 2

Detector Template Left  Thru Left  Thru Left  Thru Left  Thru

Leading Detector (ft) 20 100 20 100 20 100 20 100

Trailing Detector (ft) 0 0 0 0 0 0 0 0

Detector 1 Position(ft) 0 0 0 0 0 0 0 0

Detector 1 Size(ft) 20 6 20 6 20 6 20 6

Detector 1 Type Cl+Ex CI+Ex Cl+Ex CI+Ex Cl+Ex CI+Ex Cl+Ex CI+Ex

Detector 1 Channel

Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 2 Position(ft) 94 94 94 94

Detector 2 Size(ft) 6 6 6 6

Detector 2 Type CI+Ex CI+Ex CI+Ex CI+Ex

Detector 2 Channel

Detector 2 Extend (s) 0.0 0.0 0.0 0.0

Turn Type pm+pt NA Perm NA Perm NA Perm NA

Protected Phases 7 4 8 2 6

Permitted Phases 4 8 2 6
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Lanes, Volumes, Timings

12: Harris & Cedar 10/13/2022
A ey v ANt 2 M4
Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Detector Phase 7 4 8 8 2 2 6 6
Switch Phase
Minimum Initial (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Minimum Spilit (s) 95 225 25 225 300 300 300 300
Total Split (s) 100 45.0 350 350 350 350 350 350
Total Split (%) 12.5% 56.3% 43.8% 43.8% 43.8% 43.8% 43.8% 43.8%
Maximum Green (s) 6.0 41.0 31.0 310 31.0 310 31.0 310
Yellow Time (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lead/Lag Lead Lag Lag
Lead-Lag Optimize? Yes Yes Yes
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode None None None  None C-Min  C-Min C-Min  C-Min
Walk Time (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0
Flash Dont Walk (s) 11.0 1.0 11.0 1.0 11.0 1.0 11.0
Pedestrian Calls (#/hr) 0 0 0 0 0 0 0
Act Effct Green (s) 342 342 2711 274 37.8 378 378
Actuated g/C Ratio 043 043 034 034 0.47 047 047
vlc Ratio 020 0.62 021  0.66 0.17 023 0.06
Control Delay 123 189 214 249 12.0 16.8 9.9
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 123 189 214 249 12.0 16.8 9.9
LOS B B c c B B A
Approach Delay 18.5 24.8 12.0 15.0
Approach LOS B C B B
Intersection Summary
Area Type: Other

Cycle Length: 80

Actuated Cycle Length: 80

Offset: 0 (0%), Referenced to phase 2:NBTL and 6:SBTL, Start of Green

Natural Cycle: 65

Control Type: Actuated-Coordinated

Maximum v/c Ratio: 0.66

Intersection Signal Delay: 20.2
Intersection Capacity Utilization 53.2%
Analysis Period (min) 15

Intersection LOS: C
ICU Level of Service A

Splits and Phases:  12: Harris & Cedar

TEE R
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Lanes, Volumes, Timings

16: Montana & Cedar 10/13/2022
A ey v ANt 2 M4

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations L L T 5 LI 5 LI 5 LI 5

Traffic Volume (vph) 353 625 19 137 506 125 73 571 191 188 289 259

Future Volume (vph) 353 625 19 137 506 125 73 571 191 188 289 259

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Storage Length (ft) 300 0 300 0 200 0 300 0

Storage Lanes 2 0 1 0 1 0 1 0

Taper Length (ft) 25 25 25 25

Lane Util. Factor 097 095 09 100 09 09 100 09 09 100 09 095

Frt 0.996 0.970 0.962 0.929

Flt Protected 0.950 0.950 0.950 0.950

Satd. Flow (prot) 3433 3525 0 1770 3433 0 1770 3405 0 1770 3288 0

Flt Permitted 0.183 0.194 0.412 0.145

Satd. Flow (perm) 661 3525 0 361 3433 0 767 3405 0 270 3288 0

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 3 32 52 285

Link Speed (mph) 30 30 30 30

Link Distance (ft) 1190 1430 635 790

Travel Time (s) 27.0 32.5 14.4 18.0

Peak Hour Factor 091 091 091 091 091 091 091 091 091 091 091 091

Adj. Flow (vph) 388 687 21 151 556 137 80 627 210 207 318 285

Shared Lane Traffic (%)

Lane Group Flow (vph) 388 708 0 151 693 0 80 837 0 207 603 0

Enter Blocked Intersection No No No No No No No No No No No No

Lane Alignment Left Left  Right Left Left  Right Left Left  Right Left Left  Right

Median Width(ft) 24 24 12 12

Link Offset(ft) 0 0 0 0

Crosswalk Width(ft) 16 16 16 16

Two way Left Turn Lane Yes

Headway Factor 100 100 100 100 100 100 100 100 100 100 1.00 1.00

Turning Speed (mph) 15 9 15 9 15 9 15 9

Number of Detectors 1 2 1 2 1 2 1 2

Detector Template Left  Thru Left  Thru Left  Thru Left  Thru

Leading Detector (ft) 20 100 20 100 20 100 20 100

Trailing Detector (ft) 0 0 0 0 0 0 0 0

Detector 1 Position(ft) 0 0 0 0 0 0 0 0

Detector 1 Size(ft) 20 6 20 6 20 6 20 6

Detector 1 Type Cl+Ex CI+Ex Cl+Ex CI+Ex Cl+Ex CI+Ex Cl+Ex CI+Ex

Detector 1 Channel

Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 2 Position(ft) 94 94 94 94

Detector 2 Size(ft) 6 6 6 6

Detector 2 Type CI+Ex CI+Ex CI+Ex CI+Ex

Detector 2 Channel

Detector 2 Extend (s) 0.0 0.0 0.0 0.0

Turn Type pm+pt NA pm+pt NA pm+pt NA pm+pt NA

Protected Phases 7 4 3 8 5 2 1 6

Permitted Phases 4 8 2 6
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Lanes, Volumes, Timings
16: Montana & Cedar

10/13/2022

A ey v ANt 2 M4
Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Detector Phase 7 4 3 8 B 2 1 6
Switch Phase
Minimum Initial (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Minimum Spilit (s) 95 225 95 225 95 150 95 225
Total Split (s) 150 270 140  26.0 104 320 170 38.6
Total Split (%) 16.7% 30.0% 15.6% 28.9% 11.6% 35.6% 18.9% 42.9%
Maximum Green (s) 105 225 95 215 59 275 125 341
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5
Lead/Lag Lead Lag Lead Lag Lead Lag Lead Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode None  None None  None None Max None Max
Walk Time (s) 7.0 7.0 7.0 7.0
Flash Dont Walk (s) 11.0 11.0 11.0 11.0
Pedestrian Calls (#/hr) 0 0 0 0
Act Effct Green (s) 321 219 294 205 341 283 434 354
Actuated g/C Ratio 037 0.25 033 0.23 039 0.32 049 040
v/c Ratio 069 0.80 057 0.84 022 0.74 065 040
Control Delay 250 394 269 413 144 300 246 110
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 250 394 269 413 144 300 246 110
LOS C D C D B C C B
Approach Delay 34.3 38.8 28.7 14.5
Approach LOS C D C B
Intersection Summary
Area Type: Other

Cycle Length: 90

Actuated Cycle Length: 87.8

Natural Cycle: 65

Control Type: Actuated-Uncoordinated

Maximum v/c Ratio: 0.84

Intersection Signal Delay: 29.5

Intersection Capacity Utilization 75.3%

Analysis Period (min) 15

Splits and Phases:

16: Montana & Cedar

Intersection LOS: C
ICU Level of Service D

Scenario 1 Sanders Apartment 10:11 am 10/06/2022 Existing PM 2022
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Lanes, Volumes, Timings

19: Cedar & I-15 10/13/2022
A ey v ANt 2 M4

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations 4 ul LI 4

Traffic Volume (vph) 0 614 438 194 783 0 0 0 0 0 14 77

Future Volume (vph) 0 614 438 194 783 0 0 0 0 0 14 77

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Storage Length (ft) 0 0 400 0 0 0 0 0

Storage Lanes 0 1 1 0 0 0 0 2

Taper Length (ft) 25 25 25 25

Lane Util. Factor 100 100 100 100 09 100 100 100 100 100 1.00 0.88

Frt 0.850 0.850

Flt Protected 0.950

Satd. Flow (prot) 0 1863 1583 1770 3539 0 0 0 0 0 1863 2787

FlIt Permitted 0.196

Satd. Flow (perm) 0 1863 1583 365 3539 0 0 0 0 0 1863 2787

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 309 82

Link Speed (mph) 30 30 30 30

Link Distance (ft) 1034 869 613 556

Travel Time (s) 23.5 19.8 13.9 12.6

Peak Hour Factor 094 094 094 094 094 094 094 094 094 094 094 094

Adj. Flow (vph) 0 653 466 206 833 0 0 0 0 0 15 82

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 653 466 206 833 0 0 0 0 0 15 82

Enter Blocked Intersection No No No No No No No No No No No No

Lane Alignment Left Left  Right Left Left  Right Left Left  Right Left Left  Right

Median Width(ft) 12 12 0 0

Link Offset(ft) 0 0 0 0

Crosswalk Width(ft) 16 16 16 16

Two way Left Turn Lane

Headway Factor 100 100 100 100 100 100 100 100 100 100 1.00 1.00

Turning Speed (mph) 15 9 15 9 15 9 15 9

Number of Detectors 2 1 1 2 1 2 1

Detector Template Thru  Right Left  Thru Left  Thru Right

Leading Detector (ft) 100 20 20 100 20 100 20

Trailing Detector (ft) 0 0 0 0 0 0 0

Detector 1 Position(ft) 0 0 0 0 0 0 0

Detector 1 Size(ft) 6 20 20 6 20 6 20

Detector 1 Type Cl+Ex Cl+Ex CI+Ex CI+Ex Cl+Ex CI+Ex CI+Ex

Detector 1 Channel

Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 2 Position(ft) 94 94 94

Detector 2 Size(ft) 6 6 6

Detector 2 Type CI+Ex CI+Ex CI+Ex

Detector 2 Channel

Detector 2 Extend (s) 0.0 0.0 0.0

Turn Type NA  Perm pm+pt NA NA  Perm

Protected Phases 4 3 8 6

Permitted Phases 4 8 6 6

Scenario 1 Sanders Apartment 10:11 am 10/06/2022 Existing PM 2022
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Lanes, Volumes, Timings

19: Cedar & I-15 10/13/2022
A ey v ANt 2 M4
Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Detector Phase 4 4 3 8 6 6 6
Switch Phase
Minimum Initial (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Minimum Spilit (s) 225 225 95 225 225 225 225
Total Split (s) 530 530 600 113.0 210 2710 270
Total Split (%) 379% 37.9% 429% 80.7% 19.3% 19.3% 19.3%
Maximum Green (s) 485 485 555 1085 225 225 225
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 45 45 45 45 45 45
Lead/Lag Lag Lag Lead
Lead-Lag Optimize? Yes Yes Yes
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode None None None None Max  Max  Max
Walk Time (s) 7.0 7.0 7.0 7.0 7.0 7.0
Flash Dont Walk (s) 1.0 110 11.0 110 1.0 110
Pedestrian Calls (#/hr) 0 0 0 0 0 0
Act Effct Green (s) 472 472 638 638 226 226
Actuated g/C Ratio 049 049 067 067 024 0.24
v/c Ratio 071 050 049 035 003 0.1
Control Delay 24.7 74 9.9 7.2 30.7 7.9
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 24.7 74 9.9 7.2 30.7 7.9
LOS C A A A C A
Approach Delay 17.5 7.7 11.4
Approach LOS B A B
Intersection Summary
Area Type: Other

Cycle Length: 140

Actuated Cycle Length: 95.4

Natural Cycle: 65

Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 0.71

Intersection Signal Delay: 12.7
Intersection Capacity Utilization 58.5%
Analysis Period (min) 15

Intersection LOS: B
ICU Level of Service B

19: Cedar & I-15

Splits and Phases:

Scenario 1 Sanders Apartment 10:11 am 10/06/2022 Existing PM 2022
RLA
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HCM 2010 AWSC

9: Sanders & Cole 10/13/2022
Intersection

Intersection Delay, s/veh 9.7

Intersection LOS A

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations 2 2 2 2

Traffic Vol, veh/h 13 30 9 3 13 64 7 232 16 80 150 8
Future Vol, veh/h 13 30 9 3 13 64 7 232 16 80 150 8
Peak Hour Factor 092 092 092 092 092 09 092 092 09 092 092 092
Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2
Mvmt Flow 14 33 10 3 14 70 8 252 17 87 163 9
Number of Lanes 0 1 0 0 1 0 0 1 0 0 1 0
Approach EB WB NB SB

Opposing Approach WB EB SB NB

Opposing Lanes 1 1 1 1

Conflicting Approach Left SB NB EB WB

Conflicting Lanes Left 1 1 1 1

Conflicting Approach Right NB SB WB EB

Conflicting Lanes Right 1 1 1 1

HCM Control Delay 8.8 8.4 10 10

HCM LOS A A A A

Lane NBLn1 EBLn1 WBLn1 SBLn1

Vol Left, % 3%  25% 4%  34%

Vol Thru, % 91% 58% 16%  63%

Vol Right, % 6% 17%  80% 3%

Sign Control Stop Stop  Stop  Stop

Traffic Vol by Lane 255 52 80 238

LT Vol 7 13 3 80

Through Vol 232 30 13 150

RT Vol 16 9 64 8

Lane Flow Rate 277 57 87 259

Geometry Grp 1 1 1 1

Degree of Util (X) 035 0.082 0115 0334

Departure Headway (Hd) 4547 5219 4759 4.641

Convergence, Y/N Yes Yes Yes Yes

Cap 787 682 749 771

Service Time 2591 3283 2818 2.686

HCM Lane V/C Ratio 0.352 0.084 0.116 0.336

HCM Control Delay 10 8.8 8.4 10

HCM Lane LOS A A A A

HCM 95th-tile Q 1.6 0.3 0.4 15

Scenario 1 Sanders Apartment 10:11 am 10/06/2022 Existing PM 2022
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HCM 2010 TWSC
3: Sanders & Cedar

10/13/2022

Intersection

Int Delay, siveh 14.8

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations 4+1s +1 i &

Traffic Vol, veh/h 124 971 19 8 665 100 3 16 39 21 10 119

Future Vol, veh/h 124 971 19 8 665 100 3 16 39 21 10 119

Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0

Sign Control Free Free Free Free Free Free Stop Stop Stop Stop Stop Stop

RT Channelized - - None - - None - - None - - None

Storage Length - - - - - - - - - - -

Veh in Median Storage, # - 0 - 0 - 0 - 0 -

Grade, % - 0 - - 0 - - 0 - - 0 -

Peak Hour Factor 8 8 8 86 8 8 8 8 86 86 86 86

Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2

Mvmt Flow 144 1129 22 9 773 116 3 19 45 24 12 138

Major/Minor Major1 Major2 Minor1 Minor2

Conflicting Flow Al 889 0 0 1151 0 0 1839 2335 576 1711 2288 445
Stage 1 - - - - - 1428 1428 849 849 -
Stage 2 - - - - 411 907 862 1439 -

Critical Hdwy 4.14 - 4.14 - 754 654 694 754 6.54 6.94

Critical Hdwy Stg 1 - - - - 654 554 - 654 554 -

Critical Hdwy Stg 2 - - - - 654 554 - 654 554 -

Follow-up Hdwy 2.22 - 2.22 - 352 402 332 352 402 3.32

Pot Cap-1 Maneuver 758 - 603 - 47 36 460 59 39 561
Stage 1 - - - - 142199 - 322 375 -
Stage 2 - - - - 589 353 316 197 -

Platoon blocked, % - -

Mov Cap-1 Maneuver 758 - 603 - 10 ~16 460 - 18 561

Mov Cap-2 Maneuver - - - - 10 ~16 - 18 -
Stage 1 - - - - 67 93 151 364 -
Stage 2 - - - - M7 342 107 92

Approach EB WB NB SB

HCM Control Delay,s 1.2 0.1 $510.8

HCM LOS F -

Minor Lane/Major Mvmt NBLn1 EBL EBT EBR WBL WBT WBR SBLn1

Capacity (veh/h) 42 758 - 603 - -

HCM Lane V/C Ratio 1.606 0.19 - - 0.015 - -

HCM Control Delay (s) $510.8 10.9 - 11.1 -

HCM Lane LOS F B - B -

HCM 95th %tile Q(veh) 6.9 07 - 0 -

Notes

~: Volume exceeds capacity

$: Delay exceeds 300s

+: Computation Not Defined

*: All major volume in platoon
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HCM 2010 TWSC

13: Harris & Cole 10/13/2022
Intersection
Int Delay, siveh 3.8
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations > Fi S > Fi S
Traffic Vol, veh/h 1 4 105 9 9 0 66 1 5 0 1 0
Future Vol, veh/h 1 4 105 9 9 0 66 1 5 0 1 0
Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0
Sign Control Free Free Free Free Free Free Stop Stop Stop Stop Stop Stop
RT Channelized - - None - - None - - None - - None
Storage Length - - - - - - - - - - - -
Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 92 92 92 92 92 92 92 92 92 92 92 9
Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2
Mvmt Flow 1 4 114 10 10 0 72 1 5 0 1 0
Major/Minor Maijor1 Major2 Minor1 Minor2
Conflicting Flow Al 10 0 0 118 0 0 94 93 61 9% 150 10
Stage 1 - - - - - - 63 63 - 3 30 -
Stage 2 - - - - - - 330 - 66 120 -
Critical Hdwy 4.12 - - 412 - - 712 652 622 712 652 6.22
Critical Hdwy Stg 1 - - - - - - 612 552 - 612 552 -
Critical Hdwy Stg 2 - - - - - - 612 552 - 612 552 -
Follow-up Hdwy 2.218 - - 2218 - - 3518 4.018 3.318 3.518 4.018 3.318
Pot Cap-1 Maneuver 1610 - - 1470 - - 839 797 1004 837 742 1071
Stage 1 - - - - - - 948 842 - 987 870 -
Stage 2 - - - - - - 986 870 - 945 796 -
Platoon blocked, % - - - -
Mov Cap-1 Maneuver 1610 - - 1470 - - 833 791 1004 875 736 1071
Mov Cap-2 Maneuver - - - - - - 883 791 - 875 736 -
Stage 1 - - - - - - 947 M - 986 864 -
Stage 2 - - - - - - 978 864 - 938 79 -
Approach EB WB NB SB
HCM Control Delay, s 0.1 3.7 94 9.9
HCM LOS A A

Minor Lane/Major Mvmt NBLn1 EBL EBT EBR WBL WBT WBRSBLn1

Capacity (veh/h) 889 1610 - - 1470 - - 736
HCM Lane V/C Ratio 0.088 0.001 - - 0.007 - - 0.001
HCM Control Delay (s) 94 72 0 7.5 0 - 99
HCM Lane LOS A A A A A - A
HCM 95th %tile Q(veh) 0.3 0 - 0 - - 0
Scenario 1 Sanders Apartment 10:11 am 10/06/2022 Existing PM 2022 Synchro 11 Report
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HCM 2010 TWSC
22: Marshall & Sanders

10/13/2022

Intersection
Int Delay, siveh 05
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations > Fi S > Fi S
Traffic Vol, veh/h 10 0 10 0 0 0 10 309 0 0 238 10
Future Vol, veh/h 10 0 10 0 0 0 10 309 0 0 238 10
Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0
Sign Control Stop Stop Stop Stop Stop Stop Free Free Free Free Free Free
RT Channelized - - None - - None - - None - - None
Storage Length - - - - - - - - -
Veh in Median Storage, # - 0 - 0 - 0 - 0 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 92 92 92 92 92 92 92 92 92 92 92 9
Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2
Mvmt Flow 11 0o M 0 0 0 11 336 0 0 259 11
Major/Minor Minor2 Minor1 Major1 Major2
Conflicting Flow Al 623 623 265 628 628 336 270 0 0 336 0 0
Stage 1 265 265 358 358 - - - - - -
Stage 2 358 358 270 270 - - - -
Critical Hdwy 712 652 622 712 652 622 412 - 412 -
Critical Hdwy Stg 1 6.12 552 6.12 552 - - - -
Critical Hdwy Stg 2 6.12 552 6.12 552 - - - - - -
Follow-up Hdwy 3.518 4.018 3.318 3.518 4.018 3.318 2.218 - - 2218 -
Pot Cap-1 Maneuver 398 402 774 395 400 706 1293 - 1223 -
Stage 1 740 689 - 660 628 - - - -
Stage 2 660 628 736 686 - - - - -
Platoon blocked, % -
Mov Cap-1 Maneuver 395 398 774 386 396 706 1293 - 1223 -
Mov Cap-2 Maneuver 395 398 - 386 396 - - - -
Stage 1 733 689 653 622 - - - - -
Stage 2 653 622 726 686 - - -
Approach EB WB NB SB
HCM Control Delay, s  12.2 0 0.2 0
HCM LOS B A
Minor Lane/Major Mvmt NBL NBT NBREBLn1WBLn1 SBL SBT SBR
Capacity (veh/h) 1293 - 523 - 1223 -
HCM Lane V/C Ratio 0.008 - - 0.042 - - -
HCM Control Delay (s) 7.8 0 - 122 0 0 -
HCM Lane LOS A A - B A A -
HCM 95th %tile Q(veh) 0 - 04 - 0 -
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Lanes, Volumes, Timings

6: Sanders & Custer 10/13/2022
A ey v ANt 2 M4
Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations LI ul LI 5 % 4 ul % 4 ul
Traffic Volume (vph) 54 642 57 143 712 129 43 57 97 168 57 57
Future Volume (vph) 54 642 57 143 712 129 43 57 97 168 57 57
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width (ft) 15 12 12 15 12 12 12 12 12 12 12 12
Storage Length (ft) 250 250 300 0 200 200 200 200
Storage Lanes 1 1 1 0 1 1 1 1
Taper Length (ft) 25 25 25 25
Lane Util. Factor 1.00 09 100 100 09 09 100 100 100 100 1.00 1.00
Frt 0.850 0.977 0.850 0.850
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1947 3539 1583 1947 3458 0 1770 1863 1583 1770 1863 1583
Flt Permitted 0.167 0.183 0.716 0.602
Satd. Flow (perm) 342 3539 1583 375 3458 0 1334 1863 1583 1121 1863 1583
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 182 27 127 73
Link Speed (mph) 30 30 30 30
Link Distance (ft) 1608 2028 1205 510
Travel Time (s) 36.5 46.1 274 11.6
Peak Hour Factor 090 09 09 09 09 09 09 09 09 09 090 0.0
Adj. Flow (vph) 60 713 63 159 791 143 48 63 108 187 63 63
Shared Lane Traffic (%)
Lane Group Flow (vph) 60 713 63 159 934 0 48 63 108 187 63 63
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left  Right Left Left  Right Left Left  Right Left Left  Right
Median Width(ft) 15 15 12 12
Link Offset(ft) 0 0 0 0
Crosswalk Width(ft) 16 16 16 16
Two way Left Turn Lane
Headway Factor 088 1.00 100 08 100 100 100 100 1.00 1.00 100 1.00
Turning Speed (mph) 15 9 15 9 15 9 15 9
Number of Detectors 1 2 1 1 2 1 2 1 1 2 1
Detector Template Left  Thru  Right Left  Thru Left ~ Thru  Right Left  Thru  Right
Leading Detector (ft) 20 100 20 20 100 20 100 20 20 100 20
Trailing Detector (ft) 0 0 0 0 0 0 0 0 0 0 0
Detector 1 Position(ft) 0 0 0 0 0 0 0 0 0 0 0
Detector 1 Size(ft) 20 6 20 20 6 20 6 20 20 6 20
Detector 1 Type Cl+Ex CIl+Ex CIl+Ex CIl+Ex CI+Ex Cl+Ex CIl+Ex CIl+Ex CIl+Ex CIl+Ex CI+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 2 Position(ft) 94 94 94 94
Detector 2 Size(ft) 6 6 6 6
Detector 2 Type CI+Ex CI+Ex CI+Ex CI+Ex
Detector 2 Channel
Detector 2 Extend (s) 0.0 0.0 0.0 0.0
Turn Type pm+pt NA Perm pm+pt NA pm+pt NA pm+tov pm+pt NA pm+ov
Protected Phases 7 4 3 8 5 2 3 1 6 7
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Lanes, Volumes, Timings

6: Sanders & Custer 10/13/2022
A ey v ANt 2 M4
Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Permitted Phases 4 4 8 2 2 6 6
Detector Phase 7 4 4 3 8 5 2 3 1 6 7
Switch Phase
Minimum Initial (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Minimum Split (s) 95 225 225 95 225 95 225 9.5 95 225 9.5
Total Split (s) 100 350 350 140 390 10.0 260 140 150 31.0 100
Total Split (%) 1.1% 38.9% 38.9% 15.6% 43.3% 1.1% 28.9% 156% 16.7% 34.4% 11.1%
Maximum Green (s) 55 305 305 95 345 55 215 95 105 265 55
Yellow Time (s) 35 35 35 35 35 35 35 35 35 35 35
All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 45 45 45 45 45 45 45 45 45 45 45
Lead/Lag Lead Lag Lag Lead Lag Lead lag Lead Lead Lag Lead
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode None None None None None None Max None None Max  None
Walk Time (s) 7.0 7.0 7.0 7.0 7.0
Flash Dont Walk (s) 1.0 1.0 11.0 11.0 11.0
Pedestrian Calls (#hr) 0 0 0 0 0
Act Effct Green (s) 305 250 250 375 305 273 217 349 358 302 403
Actuated g/C Ratio 037 030 030 045 037 033 026 042 043 036 048
v/c Ratio 026 067 010 048 073 010 013 015 034 009 0.08
Control Delay 155 288 04 179 264 169 271 3.1 184 223 3.8
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 155 288 04 179 264 16.9 271 3.1 184 223 3.8
LOS B C A B C B C A B C A
Approach Delay 25.7 25.1 13.0 16.3
Approach LOS C C B B
Intersection Summary
Area Type: Other

Cycle Length: 90

Actuated Cycle Length: 83.1

Natural Cycle: 65

Control Type: Actuated-Uncoordinated

Maximum v/c Ratio: 0.73

Intersection Signal Delay: 23.1 Intersection LOS: C
Intersection Capacity Utilization 55.2% ICU Level of Service B
Analysis Period (min) 15

Splits and Phases:  6: Sanders & Custer

Scenario 1 Sanders Apartment 10:11 am 10/06/2022 Future AM 2024 Synchro 11 Report
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Lanes, Volumes, Timings

12: Harris & Cedar 10/13/2022
A ey v ANt 2 M4

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations LI 5 LI 5 s % Ts

Traffic Volume (vph) 18 388 18 23 798 37 46 7 13 103 17 14

Future Volume (vph) 18 388 18 23 798 37 46 7 13 103 17 14

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Storage Length (ft) 200 0 200 0 0 0 100 0

Storage Lanes 1 0 1 0 0 0 1 0

Taper Length (ft) 25 25 25 25

Lane Util. Factor 100 09 09 100 09 09 100 100 100 100 1.00 1.00

Frt 0.993 0.993 0.974 0.931

Flt Protected 0.950 0.950 0.966 0.950

Satd. Flow (prot) 1770 3514 0 1770 3514 0 0 1753 0 1770 1734 0

Flt Permitted 0.137 0.476 0.830 0.706

Satd. Flow (perm) 255 3514 0 887 3514 0 0 1506 0 1315 1734 0

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 9 8 15 17

Link Speed (mph) 30 30 30 30

Link Distance (ft) 473 1034 369 733

Travel Time (s) 10.8 23.5 8.4 16.7

Peak Hour Factor 084 084 084 08 084 084 084 084 084 084 084 084

Adj. Flow (vph) 21 462 21 27 950 44 55 8 15 123 20 17

Shared Lane Traffic (%)

Lane Group Flow (vph) 21 483 0 27 994 0 0 78 0 123 37 0

Enter Blocked Intersection No No No No No No No No No No No No

Lane Alignment Left Left  Right Left Left  Right Left Left  Right Left Left  Right

Median Width(ft) 12 12 12 12

Link Offset(ft) 0 0 0 0

Crosswalk Width(ft) 16 16 16 16

Two way Left Turn Lane Yes

Headway Factor 100 100 100 100 100 100 100 100 100 100 1.00 1.00

Turning Speed (mph) 15 9 15 9 15 9 15 9

Number of Detectors 1 2 1 2 1 2 1 2

Detector Template Left  Thru Left  Thru Left  Thru Left  Thru

Leading Detector (ft) 20 100 20 100 20 100 20 100

Trailing Detector (ft) 0 0 0 0 0 0 0 0

Detector 1 Position(ft) 0 0 0 0 0 0 0 0

Detector 1 Size(ft) 20 6 20 6 20 6 20 6

Detector 1 Type Cl+Ex CI+Ex Cl+Ex CI+Ex Cl+Ex CI+Ex Cl+Ex CI+Ex

Detector 1 Channel

Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 2 Position(ft) 94 94 94 94

Detector 2 Size(ft) 6 6 6 6

Detector 2 Type CI+Ex CI+Ex CI+Ex CI+Ex

Detector 2 Channel

Detector 2 Extend (s) 0.0 0.0 0.0 0.0

Turn Type pm+pt NA Perm NA Perm NA Perm NA

Protected Phases 7 4 8 2 6

Permitted Phases 4 8 2 6
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Lanes, Volumes, Timings

12: Harris & Cedar 10/13/2022
A ey v ANt 2 M4
Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Detector Phase 7 4 8 8 2 2 6 6
Switch Phase
Minimum Initial (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Minimum Spilit (s) 95 225 25 225 300 300 300 300
Total Split (s) 96 3438 252 252 302 302 302 302
Total Split (%) 14.8% 53.5% 38.8% 38.8% 46.5% 46.5% 46.5% 46.5%
Maximum Green (s) 56  30.8 212 212 262 262 262 262
Yellow Time (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lead/Lag Lead Lag Lag
Lead-Lag Optimize? Yes Yes Yes
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode None None None  None C-Min  C-Min C-Min  C-Min
Walk Time (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0
Flash Dont Walk (s) 11.0 1.0 11.0 1.0 11.0 1.0 11.0
Pedestrian Calls (#/hr) 0 0 0 0 0 0 0
Act Effct Green (s) 2716 276 253 253 29.4 294 294
Actuated g/C Ratio 042 042 039 0.39 0.45 045 045
vlc Ratio 0.08 0.32 008 0.72 0.11 021  0.05
Control Delay 86 120 117 198 12.4 152 103
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 86 120 117 198 12.4 152 103
LOS A B B B B B B
Approach Delay 11.8 19.6 12.4 14.0
Approach LOS B B B B
Intersection Summary
Area Type: Other

Cycle Length: 65

Actuated Cycle Length: 65

Offset: 0 (0%), Referenced to phase 2:NBTL and 6:SBTL, Start of Green

Natural Cycle: 65

Control Type: Actuated-Coordinated

Maximum v/c Ratio: 0.72

Intersection Signal Delay: 16.5
Intersection Capacity Utilization 40.3%
Analysis Period (min) 15

Intersection LOS: B
ICU Level of Service A

Splits and Phases:  12: Harris & Cedar

TEE R
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Lanes, Volumes, Timings

16: Montana & Cedar 10/13/2022
A ey v ANt 2 M4

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations L L T 5 LI 5 LI 5 LI 5

Traffic Volume (vph) 143 312 13 132 630 73 20 198 50 116 343 239

Future Volume (vph) 143 312 13 132 630 73 20 198 50 116 343 239

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Storage Length (ft) 300 0 300 0 200 0 300 0

Storage Lanes 2 0 1 0 1 0 1 0

Taper Length (ft) 25 25 25 25

Lane Util. Factor 097 095 09 100 09 09 100 09 09 100 09 095

Frt 0.994 0.984 0.970 0.938

Flt Protected 0.950 0.950 0.950 0.950

Satd. Flow (prot) 3433 3518 0 1770 3483 0 1770 3433 0 1770 3320 0

Flt Permitted 0.173 0.417 0.371 0.490

Satd. Flow (perm) 625 3518 0 777 3483 0 691 3433 0 913 3320 0

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 5 15 36 208

Link Speed (mph) 30 30 30 30

Link Distance (ft) 1190 1430 635 790

Travel Time (s) 27.0 32.5 14.4 18.0

Peak Hour Factor 088 088 08 08 08 08 08 08 08 088 088 0.88

Adj. Flow (vph) 163 355 15 150 716 83 23 225 57 132 390 272

Shared Lane Traffic (%)

Lane Group Flow (vph) 163 370 0 150 799 0 23 282 0 132 662 0

Enter Blocked Intersection No No No No No No No No No No No No

Lane Alignment Left Left  Right Left Left  Right Left Left  Right Left Left  Right

Median Width(ft) 24 24 12 12

Link Offset(ft) 0 0 0 0

Crosswalk Width(ft) 16 16 16 16

Two way Left Turn Lane Yes

Headway Factor 100 100 100 100 100 100 100 100 100 100 1.00 1.00

Turning Speed (mph) 15 9 15 9 15 9 15 9

Number of Detectors 1 2 1 2 1 2 1 2

Detector Template Left  Thru Left  Thru Left  Thru Left  Thru

Leading Detector (ft) 20 100 20 100 20 100 20 100

Trailing Detector (ft) 0 0 0 0 0 0 0 0

Detector 1 Position(ft) 0 0 0 0 0 0 0 0

Detector 1 Size(ft) 20 6 20 6 20 6 20 6

Detector 1 Type Cl+Ex CI+Ex Cl+Ex CI+Ex Cl+Ex CI+Ex Cl+Ex CI+Ex

Detector 1 Channel

Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 2 Position(ft) 94 94 94 94

Detector 2 Size(ft) 6 6 6 6

Detector 2 Type CI+Ex CI+Ex CI+Ex CI+Ex

Detector 2 Channel

Detector 2 Extend (s) 0.0 0.0 0.0 0.0

Turn Type pm+pt NA pm+pt NA pm+pt NA pm+pt NA

Protected Phases 7 4 3 8 5 2 1 6

Permitted Phases 4 8 2 6

Scenario 1 Sanders Apartment 10:11 am 10/06/2022 Future AM 2024
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Lanes, Volumes, Timings
16: Montana & Cedar

10/13/2022

A ey v ANt 2 M4
Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Detector Phase 7 4 3 8 B 2 1 6
Switch Phase
Minimum Initial (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Minimum Spilit (s) 95 225 95 225 95 150 95 225
Total Split (s) 1.0 320 140  35.0 100 31.0 130 34.0
Total Split (%) 12.2% 35.6% 15.6% 38.9% 11.1% 34.4% 14.4% 37.8%
Maximum Green (s) 6.5 275 95 305 55 265 85 295
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5
Lead/Lag Lead Lag Lead Lag Lead Lag Lead Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode None  None None  None None Max None Max
Walk Time (s) 7.0 7.0 7.0 7.0
Flash Dont Walk (s) 11.0 11.0 11.0 11.0
Pedestrian Calls (#/hr) 0 0 0 0
Act Effct Green (s) 295 230 340 253 321 266 385 353
Actuated g/C Ratio 035 0.27 040  0.30 038 0.32 046 042
v/c Ratio 037 0.38 036 0.76 007 0.25 027 044
Control Delay 171 258 174 314 148 204 158 142
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 171 258 174 314 148 204 158 142
LOS B C B C B C B B
Approach Delay 23.2 29.2 19.9 14.5
Approach LOS C C B B
Intersection Summary
Area Type: Other

Cycle Length: 90

Actuated Cycle Length: 84.4

Natural Cycle: 65

Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 0.76

Intersection Signal Delay: 22.3
Intersection Capacity Utilization 60.2%
Analysis Period (min) 15

Intersection LOS: C
ICU Level of Service B

Splits and Phases:  16: Montana & Cedar

to: v
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Lanes, Volumes, Timings

19: Cedar & I-15 10/13/2022
A ey v ANt 2 M4

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations 4 ul LI 4

Traffic Volume (vph) 0 277 240 52 800 0 0 0 0 0 66 141

Future Volume (vph) 0 277 240 52 800 0 0 0 0 0 66 141

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Storage Length (ft) 0 0 400 0 0 0 0 0

Storage Lanes 0 1 1 0 0 0 0 2

Taper Length (ft) 25 25 25 25

Lane Util. Factor 100 100 100 100 09 100 100 100 100 100 1.00 0.88

Frt 0.850 0.850

Flt Protected 0.950

Satd. Flow (prot) 0 1863 1583 1770 3539 0 0 0 0 0 1863 2787

FlIt Permitted 0.340

Satd. Flow (perm) 0 1863 1583 633 3539 0 0 0 0 0 1863 2787

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 293 172

Link Speed (mph) 30 30 30 30

Link Distance (ft) 1034 869 613 556

Travel Time (s) 23.5 19.8 13.9 12.6

Peak Hour Factor 082 08 082 082 08 082 08 082 08 082 082 082

Adj. Flow (vph) 0 338 293 63 976 0 0 0 0 0 80 172

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 338 293 63 976 0 0 0 0 0 80 172

Enter Blocked Intersection No No No No No No No No No No No No

Lane Alignment Left Left  Right Left Left  Right Left Left  Right Left Left  Right

Median Width(ft) 12 12 0 0

Link Offset(ft) 0 0 0 0

Crosswalk Width(ft) 16 16 16 16

Two way Left Turn Lane

Headway Factor 100 100 100 100 100 100 100 100 100 100 1.00 1.00

Turning Speed (mph) 15 9 15 9 15 9 15 9

Number of Detectors 2 1 1 2 1 2 1

Detector Template Thru  Right Left  Thru Left  Thru Right

Leading Detector (ft) 100 20 20 100 20 100 20

Trailing Detector (ft) 0 0 0 0 0 0 0

Detector 1 Position(ft) 0 0 0 0 0 0 0

Detector 1 Size(ft) 6 20 20 6 20 6 20

Detector 1 Type Cl+Ex Cl+Ex CI+Ex CI+Ex Cl+Ex CI+Ex CI+Ex

Detector 1 Channel

Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 2 Position(ft) 94 94 94

Detector 2 Size(ft) 6 6 6

Detector 2 Type CI+Ex CI+Ex CI+Ex

Detector 2 Channel

Detector 2 Extend (s) 0.0 0.0 0.0

Turn Type NA  Perm pm+pt NA NA  Perm

Protected Phases 4 3 8 6

Permitted Phases 4 8 6 6
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Lanes, Volumes, Timings

19: Cedar & I-15 10/13/2022
A ey v ANt 2 M4
Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Detector Phase 4 4 3 8 6 6 6
Switch Phase
Minimum Initial (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Minimum Spilit (s) 225 225 95 225 225 225 225
Total Split (s) 640 640 490 113.0 210 2710 270
Total Split (%) 45.7% 45.7% 35.0% 80.7% 19.3% 19.3% 19.3%
Maximum Green (s) 595 595 445 1085 225 225 225
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 45 45 45 45 45 45
Lead/Lag Lag Lag Lead
Lead-Lag Optimize? Yes Yes Yes
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode None None None None Max Max Max
Walk Time (s) 7.0 7.0 7.0 7.0 7.0 7.0
Flash Dont Walk (s) 1.0 110 11.0 110 1.0 110
Pedestrian Calls (#/hr) 0 0 0 0 0 0
Act Effct Green (s) 193 193 257 257 228 228
Actuated g/C Ratio 033 033 045 045 040 040
v/c Ratio 054 040 015 0.62 011 014
Control Delay 20.6 4.2 92 137 14.1 3.4
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 20.6 4.2 92 137 14.1 3.4
LOS C A A B B A
Approach Delay 13.0 13.4 6.8
Approach LOS B B A
Intersection Summary
Area Type: Other

Cycle Length: 140

Actuated Cycle Length: 57.7

Natural Cycle: 55

Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 0.62

Intersection Signal Delay: 12.4
Intersection Capacity Utilization 34.5%
Analysis Period (min) 15

Intersection LOS: B
ICU Level of Service A

19: Cedar & I-15

Splits and Phases:
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HCM 2010 AWSC

9: Sanders & Cole 10/13/2022
Intersection

Intersection Delay, s/veh 8.7

Intersection LOS A

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations 2 2 2 2

Traffic Vol, veh/h 13 16 3 4 8 32 3 104 13 74 144 9
Future Vol, veh/h 13 16 3 4 8 32 3 104 13 74 144 9
Peak Hour Factor 090 090 09 09 09 09 09 090 09 09 090 0.0
Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2
Mvmt Flow 14 18 3 4 9 36 3 116 14 82 160 10
Number of Lanes 0 1 0 0 1 0 0 1 0 0 1 0
Approach EB WB NB SB

Opposing Approach WB EB SB NB

Opposing Lanes 1 1 1 1

Conflicting Approach Left SB NB EB WB

Conflicting Lanes Left 1 1 1 1

Conflicting Approach Right NB SB WB EB

Conflicting Lanes Right 1 1 1 1

HCM Control Delay 8.1 7.7 8.2 9.2

HCM LOS A A A A

Lane NBLn1 EBLn1 WBLn1 SBLn1

Vol Left, % 3%  41% 9%  33%

Vol Thru, % 87% 50% 18%  63%

Vol Right, % 11% 9%  73% 4%

Sign Control Stop Stop  Stop  Stop

Traffic Vol by Lane 120 32 44 227

LT Vol 3 13 4 74

Through Vol 104 16 8 144

RT Vol 13 3 32 9

Lane Flow Rate 133 36 49 252

Geometry Grp 1 1 1 1

Degree of Util (X) 0.161 0.048 0.06 0.303

Departure Headway (Hd) 4334 4875 4416 4.327

Convergence, Y/N Yes Yes Yes Yes

Cap 829 735 812 835

Service Time 2.351 29 244 2327

HCM Lane V/C Ratio 0.16 0.049 0.06 0.302

HCM Control Delay 8.2 8.1 7.7 9.2

HCM Lane LOS A A A A

HCM 95th-tile Q 0.6 0.2 0.2 1.3
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HCM 2010 TWSC
3: Sanders & Cedar

10/13/2022

Intersection

Int Delay, siveh 35

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations 4+1s +1 i &

Traffic Vol, veh/h 48 448 7 20 765 50 9 10 16 7 10 133

Future Vol, veh/h 43 448 7 20 765 50 9 10 16 7 10 133

Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0

Sign Control Free Free Free Free Free Free Stop Stop Stop Stop Stop Stop

RT Channelized - - None - - None - - None - - None

Storage Length - - - - - - - - - - -

Veh in Median Storage, # - 0 - 0 - 0 - 0 -

Grade, % - 0 - - 0 - - 0 - - 0 -

Peak Hour Factor 90 9 9 9 9% 9 90 9 90 90 90 90

Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2

Mvmt Flow 53 498 8 22 80 56 10 1 18 8 11 148

Major/Minor Major1 Major2 Minor1 Minor2

Conflicting Flow Al 906 0 0 506 0 0 1083 1558 253 1283 1534 453
Stage 1 - - - - 608 608 922 922 -
Stage 2 - - - - 475 950 361 612 -

Critical Hdwy 4.14 - 4.14 - 754 654 694 754 6.54 6.94

Critical Hdwy Stg 1 - - - - 654 554 - 654 554 -

Critical Hdwy Stg 2 - - - - 654 554 - 654 554 -

Follow-up Hdwy 2.22 - 2.22 - 352 402 332 352 402 3.32

Pot Cap-1 Maneuver 747 - 1055 - 172 111 746 122 115 554
Stage 1 - - - - 450 484 - 291 347 -
Stage 2 - - - - 539 337 630 482 -

Platoon blocked, % - -

Mov Cap-1 Maneuver 747 - 1055 - 103 96 746 97 99 554

Mov Cap-2 Maneuver - - - - 103 96 - 97 99 -
Stage 1 - - - - 405 436 262 332 -
Stage 2 - - - - 366 323 540 434

Approach EB WB NB SB

HCM Control Delay, s 1 0.2 33.6 23.1

HCM LOS D C

Minor Lane/Major Mvmt NBLn1 EBL EBT EBR WBL WBT WBR SBLn1

Capacity (veh/h) 164 747 - - 1055 - 363

HCM Lane V/C Ratio 0.237 0.071 - - 0.021 - 0.459

HCM Control Delay (s) 336 102 - 8.5 - 231

HCM Lane LOS D B - A - C

HCM 95th %tile Q(veh) 09 02 - 0.1 - 23
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Lanes, Volumes, Timings

6: Sanders & Custer 10/13/2022
A ey v ANt 2 M4
Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations LI ul LI 5 % 4 ul % 4 ul
Traffic Volume (vph) 119 933 160 210 947 307 156 178 378 309 136 109
Future Volume (vph) 119 933 160 210 947 307 156 178 378 309 136 109
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width (ft) 15 12 12 15 12 12 12 12 12 12 12 12
Storage Length (ft) 250 250 300 0 200 200 200 200
Storage Lanes 1 1 1 0 1 1 1 1
Taper Length (ft) 25 25 25 25
Lane Util. Factor 1.00 09 100 100 09 09 100 100 100 100 1.00 1.00
Frt 0.850 0.963 0.850 0.850
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1947 3539 1583 1947 3408 0 1770 1863 1583 1770 1863 1583
Flt Permitted 0.130 0.116 0.668 0.452
Satd. Flow (perm) 266 3539 1583 238 3408 0 1244 1863 1583 842 1863 1583
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 182 56 127 99
Link Speed (mph) 30 30 30 30
Link Distance (ft) 1608 2028 1205 510
Travel Time (s) 36.5 46.1 274 11.6
Peak Hour Factor 098 098 09 098 098 09 098 098 098 098 098 0.8
Adj. Flow (vph) 121 952 163 214 966 313 159 182 386 315 139 1M1
Shared Lane Traffic (%)
Lane Group Flow (vph) 121 952 163 214 1279 0 159 182 386 315 139 1M1
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left  Right Left Left  Right Left Left  Right Left Left  Right
Median Width(ft) 15 15 12 12
Link Offset(ft) 0 0 0 0
Crosswalk Width(ft) 16 16 16 16
Two way Left Turn Lane
Headway Factor 088 1.00 100 08 100 100 100 100 1.00 1.00 100 1.00
Turning Speed (mph) 15 9 15 9 15 9 15 9
Number of Detectors 1 2 1 1 2 1 2 1 1 2 1
Detector Template Left  Thru  Right Left  Thru Left ~ Thru  Right Left  Thru  Right
Leading Detector (ft) 20 100 20 20 100 20 100 20 20 100 20
Trailing Detector (ft) 0 0 0 0 0 0 0 0 0 0 0
Detector 1 Position(ft) 0 0 0 0 0 0 0 0 0 0 0
Detector 1 Size(ft) 20 6 20 20 6 20 6 20 20 6 20
Detector 1 Type Cl+Ex CIl+Ex CIl+Ex CIl+Ex CI+Ex Cl+Ex CIl+Ex CIl+Ex CIl+Ex CIl+Ex CI+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 2 Position(ft) 94 94 94 94
Detector 2 Size(ft) 6 6 6 6
Detector 2 Type CI+Ex CI+Ex CI+Ex CI+Ex
Detector 2 Channel
Detector 2 Extend (s) 0.0 0.0 0.0 0.0
Turn Type pm+pt NA Perm pm+pt NA pm+pt NA pm+tov pm+pt NA pm+ov
Protected Phases 7 4 3 8 5 2 3 1 6 7
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Lanes, Volumes, Timings

6: Sanders & Custer 10/13/2022
A ey v ANt 2 M4
Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Permitted Phases 4 4 8 2 2 6 6
Detector Phase 7 4 4 3 8 5 2 3 1 6 7
Switch Phase
Minimum Initial (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Minimum Split (s) 95 225 225 95 225 95 225 9.5 95 225 9.5
Total Split (s) 100 350 350 140 390 10.0 260 140 150 31.0 100
Total Split (%) 1.1% 38.9% 38.9% 15.6% 43.3% 1.1% 28.9% 156% 16.7% 34.4% 11.1%
Maximum Green (s) 55 305 305 95 345 55 215 95 105 265 55
Yellow Time (s) 35 35 35 35 35 35 35 35 35 35 35
All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 45 45 45 45 45 45 45 45 45 45 45
Lead/Lag Lead Lag Lag Lead Lag Lead lag Lead Lead Lag Lead
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode None None None None None None Max None None Max  None
Walk Time (s) 7.0 7.0 7.0 7.0 7.0
Flash Dont Walk (s) 1.0 1.0 11.0 11.0 11.0
Pedestrian Calls (#hr) 0 0 0 0 0
Act Effct Green (s) 36.3 308 308 437 345 270 215 32 365 265 365
Actuated g/C Ratio 040 034 034 049 038 030 024 039 041 029 041
v/c Ratio 058 079 025 074 095 039 041 055 070 025 0.16
Control Delay 248 324 36 324 427 226 322 173 297 258 5.2
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 248 324 36 324 427 226 322 173 297 258 5.2
LOS C C A C D C C B C C A
Approach Delay 27.9 41.2 22.2 23.9
Approach LOS C D C C
Intersection Summary
Area Type: Other

Cycle Length: 90

Actuated Cycle Length: 90

Natural Cycle: 80

Control Type: Actuated-Uncoordinated

Maximum v/c Ratio: 0.95

Intersection Signal Delay: 31.2 Intersection LOS: C
Intersection Capacity Utilization 84.1% ICU Level of Service E
Analysis Period (min) 15

Splits and Phases:  6: Sanders & Custer
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Lanes, Volumes, Timings

12: Harris & Cedar 10/13/2022
A ey v ANt 2 M4

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations LI 5 LI 5 s % Ts

Traffic Volume (vph) 53 890 27 35 738 67 56 35 41 141 26 41

Future Volume (vph) 53 890 27 35 738 67 56 35 41 141 26 41

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Storage Length (ft) 200 0 200 0 0 0 100 0

Storage Lanes 1 0 1 0 0 0 1 0

Taper Length (ft) 25 25 25 25

Lane Util. Factor 100 09 09 100 09 09 100 100 100 100 1.00 1.00

Frt 0.996 0.987 0.958 0.908

Flt Protected 0.950 0.950 0.979 0.950

Satd. Flow (prot) 1770 3525 0 1770 3493 0 0 1747 0 1770 1691 0

Flt Permitted 0.159 0.258 0.873 0.685

Satd. Flow (perm) 296 3525 0 481 3493 0 0 1558 0 1276 1691 0

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 5 14 34 43

Link Speed (mph) 30 30 30 30

Link Distance (ft) 473 1034 369 733

Travel Time (s) 10.8 23.5 8.4 16.7

Peak Hour Factor 096 09 09 09 09 09% 096 09 09 096 096 0.96

Adj. Flow (vph) 55 927 28 36 769 70 58 36 43 147 27 43

Shared Lane Traffic (%)

Lane Group Flow (vph) 55 955 0 36 839 0 0 137 0 147 70 0

Enter Blocked Intersection No No No No No No No No No No No No

Lane Alignment Left Left  Right Left Left  Right Left Left  Right Left Left  Right

Median Width(ft) 12 12 12 12

Link Offset(ft) 0 0 0 0

Crosswalk Width(ft) 16 16 16 16

Two way Left Turn Lane Yes

Headway Factor 100 100 100 100 100 100 100 100 100 100 1.00 1.00

Turning Speed (mph) 15 9 15 9 15 9 15 9

Number of Detectors 1 2 1 2 1 2 1 2

Detector Template Left  Thru Left  Thru Left  Thru Left  Thru

Leading Detector (ft) 20 100 20 100 20 100 20 100

Trailing Detector (ft) 0 0 0 0 0 0 0 0

Detector 1 Position(ft) 0 0 0 0 0 0 0 0

Detector 1 Size(ft) 20 6 20 6 20 6 20 6

Detector 1 Type Cl+Ex CI+Ex Cl+Ex CI+Ex Cl+Ex CI+Ex Cl+Ex CI+Ex

Detector 1 Channel

Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 2 Position(ft) 94 94 94 94

Detector 2 Size(ft) 6 6 6 6

Detector 2 Type CI+Ex CI+Ex CI+Ex CI+Ex

Detector 2 Channel

Detector 2 Extend (s) 0.0 0.0 0.0 0.0

Turn Type pm+pt NA Perm NA Perm NA Perm NA

Protected Phases 7 4 8 2 6

Permitted Phases 4 8 2 6
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Lanes, Volumes, Timings

12: Harris & Cedar 10/13/2022
A ey v ANt 2 M4
Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Detector Phase 7 4 8 8 2 2 6 6
Switch Phase
Minimum Initial (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Minimum Spilit (s) 95 225 25 225 300 300 300 300
Total Split (s) 100 45.0 350 350 350 350 350 350
Total Split (%) 12.5% 56.3% 43.8% 43.8% 43.8% 43.8% 43.8% 43.8%
Maximum Green (s) 6.0 41.0 31.0 310 31.0 310 31.0 310
Yellow Time (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lead/Lag Lead Lag Lag
Lead-Lag Optimize? Yes Yes Yes
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode None None None  None C-Min  C-Min C-Min  C-Min
Walk Time (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0
Flash Dont Walk (s) 11.0 1.0 11.0 1.0 11.0 1.0 11.0
Pedestrian Calls (#/hr) 0 0 0 0 0 0 0
Act Effct Green (s) 353 353 281 281 36.7 36.7 367
Actuated g/C Ratio 044 044 035 0.35 0.46 046  0.46
vlc Ratio 021  0.61 021  0.68 0.19 025 0.09
Control Delay 1.7 181 204 244 134 18.1 9.3
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 1.7 181 204 244 134 18.1 9.3
LOS B B c c B B A
Approach Delay 17.7 24.3 13.4 15.3
Approach LOS B C B B
Intersection Summary
Area Type: Other

Cycle Length: 80

Actuated Cycle Length: 80

Offset: 0 (0%), Referenced to phase 2:NBTL and 6:SBTL, Start of Green

Natural Cycle: 65

Control Type: Actuated-Coordinated

Maximum v/c Ratio: 0.68

Intersection Signal Delay: 19.8
Intersection Capacity Utilization 54.1%
Analysis Period (min) 15

Intersection LOS: B
ICU Level of Service A

Splits and Phases:  12: Harris & Cedar

TEE R

Scenario 1 Sanders Apartment 10:11 am 10/06/2022 Future PM 2024 Synchro 11 Report
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Lanes, Volumes, Timings

16: Montana & Cedar 10/13/2022
A ey v ANt 2 M4

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations L L T 5 LI 5 LI 5 LI 5

Traffic Volume (vph) 376 666 19 149 541 128 74 589 205 192 295 264

Future Volume (vph) 376 666 19 149 541 128 74 589 205 192 295 264

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Storage Length (ft) 300 0 300 0 200 0 300 0

Storage Lanes 2 0 1 0 1 0 1 0

Taper Length (ft) 25 25 25 25

Lane Util. Factor 097 095 09 100 09 09 100 09 09 100 09 095

Frt 0.996 0.971 0.961 0.929

Flt Protected 0.950 0.950 0.950 0.950

Satd. Flow (prot) 3433 3525 0 1770 3437 0 1770 3401 0 1770 3288 0

Flt Permitted 0.180 0.191 0.405 0.126

Satd. Flow (perm) 650 3525 0 356 3437 0 754 3401 0 235 3288 0

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 3 30 55 290

Link Speed (mph) 30 30 30 30

Link Distance (ft) 1190 1430 635 790

Travel Time (s) 27.0 32.5 14.4 18.0

Peak Hour Factor 091 091 091 091 091 091 091 091 091 091 091 091

Adj. Flow (vph) 413 732 21 164 595 141 81 647 225 211 324 290

Shared Lane Traffic (%)

Lane Group Flow (vph) 413 753 0 164 736 0 81 872 0 211 614 0

Enter Blocked Intersection No No No No No No No No No No No No

Lane Alignment Left Left  Right Left Left  Right Left Left  Right Left Left  Right

Median Width(ft) 24 24 12 12

Link Offset(ft) 0 0 0 0

Crosswalk Width(ft) 16 16 16 16

Two way Left Turn Lane Yes

Headway Factor 100 100 100 100 100 100 100 100 100 100 1.00 1.00

Turning Speed (mph) 15 9 15 9 15 9 15 9

Number of Detectors 1 2 1 2 1 2 1 2

Detector Template Left  Thru Left  Thru Left  Thru Left  Thru

Leading Detector (ft) 20 100 20 100 20 100 20 100

Trailing Detector (ft) 0 0 0 0 0 0 0 0

Detector 1 Position(ft) 0 0 0 0 0 0 0 0

Detector 1 Size(ft) 20 6 20 6 20 6 20 6

Detector 1 Type Cl+Ex CI+Ex Cl+Ex CI+Ex Cl+Ex CI+Ex Cl+Ex CI+Ex

Detector 1 Channel

Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 2 Position(ft) 94 94 94 94

Detector 2 Size(ft) 6 6 6 6

Detector 2 Type CI+Ex CI+Ex CI+Ex CI+Ex

Detector 2 Channel

Detector 2 Extend (s) 0.0 0.0 0.0 0.0

Turn Type pm+pt NA pm+pt NA pm+pt NA pm+pt NA

Protected Phases 7 4 3 8 5 2 1 6

Permitted Phases 4 8 2 6

Scenario 1 Sanders Apartment 10:11 am 10/06/2022 Future PM 2024

RLA

Synchro 11 Report

Page 8



Lanes, Volumes, Timings
16: Montana & Cedar

10/13/2022

A ey v ANt 2 M4
Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Detector Phase 7 4 3 8 B 2 1 6
Switch Phase
Minimum Initial (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Minimum Spilit (s) 95 225 95 225 95 150 95 225
Total Split (s) 150 270 140  26.0 104 320 170 38.6
Total Split (%) 16.7% 30.0% 15.6% 28.9% 11.6% 35.6% 18.9% 42.9%
Maximum Green (s) 105 225 95 215 59 275 125 341
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5
Lead/Lag Lead Lag Lead Lag Lead Lag Lead Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode None  None None  None None Max None Max
Walk Time (s) 7.0 7.0 7.0 7.0
Flash Dont Walk (s) 11.0 11.0 11.0 11.0
Pedestrian Calls (#/hr) 0 0 0 0
Act Effct Green (s) 325 222 298 208 340 282 435 354
Actuated g/C Ratio 037 0.25 034 0.24 039 0.32 049 040
v/c Ratio 0.73 0.85 062 0.88 023 0.78 069 041
Control Delay 268 423 288 452 145 316 284 114
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 268 423 288 452 145 316 284 114
LOS C D C D B C C B
Approach Delay 36.8 42.2 30.2 15.5
Approach LOS D D C B
Intersection Summary
Area Type: Other

Cycle Length: 90

Actuated Cycle Length: 88.2

Natural Cycle: 65

Control Type: Actuated-Uncoordinated

Maximum v/c Ratio: 0.88

Intersection Signal Delay: 31.8

Intersection Capacity Utilization 78.2%

Analysis Period (min) 15

Splits and Phases:

16: Montana & Cedar

Intersection LOS: C
ICU Level of Service D

Scenario 1 Sanders Apartment 10:11 am 10/06/2022 Future PM 2024

RLA

Synchro 11 Report

Page 9



Lanes, Volumes, Timings

19: Cedar & I-15 10/13/2022
A ey v ANt 2 M4
Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations 4 ul LI 4
Traffic Volume (vph) 0 634 458 198 830 0 0 0 0 0 14 79
Future Volume (vph) 0 634 458 198 830 0 0 0 0 0 14 79
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Storage Length (ft) 0 0 400 0 0 0 0 0
Storage Lanes 0 1 1 0 0 0 0 2
Taper Length (ft) 25 25 25 25
Lane Util. Factor 100 100 100 100 09 100 100 100 100 100 1.00 0.88
Frt 0.850 0.850
Flt Protected 0.950
Satd. Flow (prot) 0 1863 1583 1770 3539 0 0 0 0 0 1863 2787
FlIt Permitted 0.186
Satd. Flow (perm) 0 1863 1583 346 3539 0 0 0 0 0 1863 2787
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 313 84
Link Speed (mph) 30 30 30 30
Link Distance (ft) 1034 869 613 556
Travel Time (s) 23.5 19.8 13.9 12.6
Peak Hour Factor 094 094 094 094 094 094 094 094 094 094 094 094
Adj. Flow (vph) 0 674 487 211 883 0 0 0 0 0 15 84
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 674 487 211 883 0 0 0 0 0 15 84
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left  Right Left Left  Right Left Left  Right Left Left  Right
Median Width(ft) 12 12 0 0
Link Offset(ft) 0 0 0 0
Crosswalk Width(ft) 16 16 16 16
Two way Left Turn Lane
Headway Factor 100 100 100 100 100 100 100 100 100 100 1.00 1.00
Turning Speed (mph) 15 9 15 9 15 9 15 9
Number of Detectors 2 1 1 2 1 2 1
Detector Template Thru  Right Left  Thru Left  Thru Right
Leading Detector (ft) 100 20 20 100 20 100 20
Trailing Detector (ft) 0 0 0 0 0 0 0
Detector 1 Position(ft) 0 0 0 0 0 0 0
Detector 1 Size(ft) 6 20 20 6 20 6 20
Detector 1 Type Cl+Ex Cl+Ex CI+Ex CI+Ex Cl+Ex CI+Ex CI+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 2 Position(ft) 94 94 94
Detector 2 Size(ft) 6 6 6
Detector 2 Type CI+Ex CI+Ex CI+Ex
Detector 2 Channel
Detector 2 Extend (s) 0.0 0.0 0.0
Turn Type NA  Perm pm+pt NA NA  Perm
Protected Phases 4 3 8 6
Permitted Phases 4 8 6 6
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Lanes, Volumes, Timings

19: Cedar & I-15 10/13/2022
A ey v ANt 2 M4
Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Detector Phase 4 4 3 8 6 6 6
Switch Phase
Minimum Initial (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Minimum Spilit (s) 225 225 95 225 225 225 225
Total Split (s) 530 530 600 113.0 210 2710 270
Total Split (%) 379% 37.9% 429% 80.7% 19.3% 19.3% 19.3%
Maximum Green (s) 485 485 555 1085 225 225 225
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 45 45 45 45 45 45
Lead/Lag Lag Lag Lead
Lead-Lag Optimize? Yes Yes Yes
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode None None None None Max Max Max
Walk Time (s) 7.0 7.0 7.0 7.0 7.0 7.0
Flash Dont Walk (s) 1.0 110 11.0 110 1.0 110
Pedestrian Calls (#/hr) 0 0 0 0 0 0
Act Effct Green (s) 486 486 655 655 225 225
Actuated g/C Ratio 050 050 067 067 023 0.23
v/c Ratio 072 051 051 037 003 0.12
Control Delay 25.3 79 102 7.3 30.9 7.8
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 25.3 79 102 7.3 30.9 7.8
LOS C A B A C A
Approach Delay 18.0 7.8 1.3
Approach LOS B A B
Intersection Summary
Area Type: Other

Cycle Length: 140

Actuated Cycle Length: 97.1

Natural Cycle: 65

Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 0.72

Intersection Signal Delay: 13.0
Intersection Capacity Utilization 59.8%
Analysis Period (min) 15

Intersection LOS: B
ICU Level of Service B

19: Cedar & I-15

Splits and Phases:

Scenario 1 Sanders Apartment 10:11 am 10/06/2022 Future PM 2024
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HCM 2010 AWSC

9: Sanders & Cole 10/13/2022
Intersection

Intersection Delay, s/veh 11.3

Intersection LOS B

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations 2 2 2 2

Traffic Vol, veh/h 39 31 9 3 13 102 7 281 16 87 167 29
Future Vol, veh/h 39 31 9 3 13 102 7 281 16 87 167 29
Peak Hour Factor 092 092 092 092 092 09 092 092 09 092 092 092
Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2
Mvmt Flow 42 34 10 3 14 111 8 305 17 95 182 32
Number of Lanes 0 1 0 0 1 0 0 1 0 0 1 0
Approach EB WB NB SB

Opposing Approach WB EB SB NB

Opposing Lanes 1 1 1 1

Conflicting Approach Left SB NB EB WB

Conflicting Lanes Left 1 1 1 1

Conflicting Approach Right NB SB WB EB

Conflicting Lanes Right 1 1 1 1

HCM Control Delay 9.7 94 12 1.7

HCM LOS A A B B

Lane NBLn1 EBLn1 WBLn1 SBLn1

Vol Left, % 2%  49% 3%  31%

Vol Thru, % 92% 39% 1% 5%

Vol Right, % 5% 1% 86%  10%

Sign Control Stop Stop  Stop  Stop

Traffic Vol by Lane 304 79 118 283

LT Vol 7 39 3 87

Through Vol 281 31 13 167

RT Vol 16 9 102 29

Lane Flow Rate 330 86 128 308

Geometry Grp 1 1 1 1

Degree of Util (X) 0453 0.138 0.184 0426

Departure Headway (Hd) 4937 5775 5159 4.991

Convergence, Y/N Yes Yes Yes Yes

Cap 734 621 695 726

Service Time 2946 3813 3.195 3

HCM Lane V/C Ratio 045 0138 0.184 0424

HCM Control Delay 12 9.7 94 1.7

HCM Lane LOS B A A B

HCM 95th-tile Q 24 0.5 0.7 2.1
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HCM 2010 TWSC
3: Sanders & Cedar

10/13/2022

Intersection

Int Delay, siveh 0.9

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations 4+1s +1 i &

Traffic Vol, veh/h 166 990 19 8 678 108 3 16 40 21 10 155

Future Vol, veh/h 166 990 19 8 678 108 3 16 40 21 10 155

Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0

Sign Control Free Free Free Free Free Free Stop Stop Stop Stop Stop Stop

RT Channelized - - None - - None - - None - - None

Storage Length - - - - - - - - - -

Veh in Median Storage, # - 0 - 0 - 0 - 0 -

Grade, % - 0 - - 0 - - 0 - - 0 -

Peak Hour Factor 8 8 8 86 8 8 8 8 86 86 86 86

Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2

Mvmt Flow 193 1151 22 9 788 126 3 19 47 24 12 180

Major/Minor Major1 Major2 Minor1 Minor2

Conflicting Flow Al 914 0 0 1173 0 0 1966 2480 587 1840 2428 457
Stage 1 - - - - - 1548 1548 869 869 -
Stage 2 - - - - 418 932 971 1559 -

Critical Hdwy 4.14 - 4.14 - 754 654 694 754 6.54 6.94

Critical Hdwy Stg 1 - - - - 654 554 - 654 554 -

Critical Hdwy Stg 2 - - - - 654 554 - 654 554 -

Follow-up Hdwy 2.22 - 2.22 - 352 402 332 352 402 3.32

Pot Cap-1 Maneuver 742 - 591 - 37 29 453 47 32 551
Stage 1 - - - - 119 174 - 313 367 -
Stage 2 - - - - 583 343 2711 172 -

Platoon blocked, % - -

Mov Cap-1 Maneuver 742 - 591 - ~7 453 - ~8 551

Mov Cap-2 Maneuver - - - - - ~7 - - ~8 -
Stage 1 - - - - 30 43 78 355 -
Stage 2 - - - - 367 332 34 43

Approach EB WB NB SB

HCM Control Delay,s 1.6 0.1

HCM LOS -

Minor Lane/Major Mvmt NBLn1 EBL EBT EBR WBL WBT WBR SBLn1

Capacity (veh/h) - 742 - 591 - - -

HCM Lane V/C Ratio - 026 - - 0.016 -

HCM Control Delay (s) - 115 - 11.2 -

HCM Lane LOS - B - B -

HCM 95th %tile Q(veh) - 1 - 0 -

Notes

~: Volume exceeds capacity

$: Delay exceeds 300s

+: Computation Not Defined

*: All major volume in platoon
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HCM 2010 TWSC
13: Harris & Cole

10/13/2022

Intersection

Int Delay, siveh 4.4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations > Fi S > Fi S

Traffic Vol, veh/h 1 4 131 9 9 0 104 1 5 0 1 0

Future Vol, veh/h 1 4 131 9 9 0 104 1 5 0 1 0

Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0

Sign Control Free Free Free Free Free Free Stop Stop Stop Stop Stop Stop

RT Channelized - - None - - None - - None - - None

Storage Length - - - - - - - - - -

Veh in Median Storage, # - 0 - 0 - 0 - 0 -

Grade, % - 0 - - 0 - - 0 - - 0 -

Peak Hour Factor 92 92 92 92 92 92 92 92 92 92 92 9

Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2

Mvmt Flow 1 4 142 10 10 0 113 1 5 0 1 0

Major/Minor Major1 Major2 Minor1 Minor2

Conflicting Flow Al 10 0 0 146 0 0 108 107 75 110 178 10
Stage 1 - - - - w77 30 30 -
Stage 2 - - - - 330 - 80 148 -

Critical Hdwy 4.12 - 412 - 712 652 622 712 652 6.22

Critical Hdwy Stg 1 - - - - 612 552 6.12 552 -

Critical Hdwy Stg 2 - - - - - 612 552 6.12 552 -

Follow-up Hdwy 2.218 - - 2218 - 3518 4.018 3.318 3.518 4.018 3.318

Pot Cap-1 Maneuver 1610 - 1436 - 8711 783 986 868 716 1071
Stage 1 - - - - 932 83 - 987 870 -
Stage 2 - - - - 986 870 929 775 -

Platoon blocked, % - -

Mov Cap-1 Maneuver 1610 - 1436 - 85 777 986 857 710 1071

Mov Cap-2 Maneuver - - - - 865 777 - 857 710 -
Stage 1 - - - - 931 830 986 864 -
Stage 2 - - - - 978 864 922 774

Approach EB WB NB SB

HCM Control Delay, s 0.1 3.8 9.8 10.1

HCM LOS A B

Minor Lane/Major Mvmt NBLn1 EBL EBT EBR WBL WBT WBR SBLn1

Capacity (veh/h) 869 1610 - - 1436 - 710

HCM Lane V/C Ratio 0.138 0.001 - - 0.007 - - 0.002

HCM Control Delay (s) 98 72 0 7.5 0 - 101

HCM Lane LOS A A A A A - B

HCM 95th %tile Q(veh) 0.5 0 - 0 - 0
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HCM 2010 TWSC

22: Marshall & Sanders

10/13/2022

Intersection
Int Delay, siveh 1.2
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations > Fi S > Fi S
Traffic Vol, veh/h 10 0 10 18 0 8 10 325 29 13 255 10
Future Vol, veh/h 10 0 10 18 0 8 10 325 29 13 255 10
Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0
Sign Control Stop Stop Stop Stop Stop Stop Free Free Free Free Free Free
RT Channelized - - None - - None - - None - - None
Storage Length - - - - - - - - - -
Veh in Median Storage, # - 0 - 0 - 0 - 0 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 92 92 92 92 92 92 92 92 92 92 92 9
Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2
Mvmt Flow 11 0 11 2 0 9 11 33 32 14 217 N
Major/Minor Minor2 Minor1 Major1 Major2
Conflicting Flow Al 707 718 283 707 707 369 288 0 0 385 0 0
Stage 1 311 3N 391 391 - - - - - -
Stage 2 396 407 316 316 - - - -
Critical Hdwy 712 652 622 712 652 622 412 - 412 -
Critical Hdwy Stg 1 6.12 552 6.12 552 - - - -
Critical Hdwy Stg 2 6.12 552 6.12 552 - - - - - -
Follow-up Hdwy 3.518 4.018 3.318 3.518 4.018 3.318 2.218 - - 2218 -
Pot Cap-1 Maneuver 350 355 75 350 360 677 1274 - 1173 -
Stage 1 699 658 633 607 - - - -
Stage 2 629 597 695 655 - - - - -
Platoon blocked, % -
Mov Cap-1 Maneuver 339 346 756 338 351 677 1274 - 1173 -
Mov Cap-2 Maneuver 339 346 - 338 351 - - - -
Stage 1 691 649 626 600 - - - - -
Stage 2 614 590 675 646 - - -
Approach EB WB NB SB
HCM Control Delay, s  13.1 14.7 0.2 0.4
HCM LOS B B
Minor Lane/Major Mvmt NBL NBT NBREBLn1WBLn1 SBL SBT SBR
Capacity (veh/h) 1274 - 468 400 1173 -
HCM Lane V/C Ratio 0.009 - - 0.046 0.071 0.012 -
HCM Control Delay (s) 7.8 0 - 131 147 841 0
HCM Lane LOS A A - B B A A
HCM 95th %tile Q(veh) 0 - 01 02 0 -
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HCM 2010 TWSC
13: Harris & Cole

10/13/2022

Intersection

Int Delay, siveh 3.2

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations > Fi S > Fi S

Traffic Vol, veh/h 1 6 107 9 5 0 37 2 12 0 3 0

Future Vol, veh/h 1 6 107 9 5 0 37 2 12 0 3 0

Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0

Sign Control Free Free Free Free Free Free Stop Stop Stop Stop Stop Stop

RT Channelized - - None - - None - - None - - None

Storage Length - - - - - - - - - -

Veh in Median Storage, # - 0 - 0 - 0 - 0 -

Grade, % - 0 - - 0 - 0 - - 0 -

Peak Hour Factor 90 9 9 9 9% 9 90 9 90 90 90 90

Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2

Mvmt Flow 1 7 119 10 6 0 4 2 13 0 3 0

Major/Minor Maijor1 Major2 Minor1 Minor2

Conflicting Flow Al 6 0 0 126 0 0 97 95 67 102 154 6
Stage 1 - - - - - 69 69 26 26 -
Stage 2 - - - - 28 26 - 76 128 -

Critical Hdwy 4.12 - 412 - 712 652 622 712 652 6.22

Critical Hdwy Stg 1 - - - - 612 552 6.12 552 -

Critical Hdwy Stg 2 - - - - - 612 552 6.12 552 -

Follow-up Hdwy 2.218 - - 2218 - 3518 4.018 3.318 3.518 4.018 3.318

Pot Cap-1 Maneuver 1615 - 1460 - 85 795 997 879 738 1077
Stage 1 - - - - 941 837 - 992 874 -
Stage 2 - - - - 989 874 933 790 -

Platoon blocked, % - -

Mov Cap-1 Maneuver 1615 - 1460 - 876 789 997 861 732 1077

Mov Cap-2 Maneuver - - - - 876 789 - 861 732 -
Stage 1 - - - - 940 836 991 868 -
Stage 2 - - - - 978 868 917 789

Approach EB WB NB SB

HCM Control Delay, s 0.1 4.8 9.3 9.9

HCM LOS A A

Minor Lane/Major Mvmt NBLn1 EBL EBT EBR WBL WBT WBR SBLn1

Capacity (veh/h) 898 1615 - - 1460 - 7132

HCM Lane V/C Ratio 0.063 0.001 - - 0.007 - - 0.005

HCM Control Delay (s) 93 72 0 7.5 0 - 99

HCM Lane LOS A A A A A - A

HCM 95th %tile Q(veh) 0.2 0 - 0 - 0
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HCM 2010 TWSC

22: Marshall & Sanders

10/13/2022

Intersection
Int Delay, siveh 2.1
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations > Fi S > Fi S
Traffic Vol, veh/h 10 0 10 28 0 12 10 132 9 4 134 10
Future Vol, veh/h 10 0 10 28 0 12 10 132 9 4 134 10
Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0
Sign Control Stop Stop Stop Stop Stop Stop Free Free Free Free Free Free
RT Channelized - - None - - None - - None - - None
Storage Length - - - - - - - - - -
Veh in Median Storage, # - 0 - 0 - 0 - 0 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 92 92 92 92 92 92 92 92 92 92 92 9
Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2
Mvmt Flow 11 0 11 30 0 13 11 143 10 4 146 N
Major/Minor Minor2 Minor1 Major1 Major2
Conflicting Flow Al 337 335 152 335 335 148 157 0 0 153 0 0
Stage 1 160 160 170 170 - - - - - -
Stage 2 177 175 165 165 - - - -
Critical Hdwy 712 652 622 712 652 622 412 - 412 -
Critical Hdwy Stg 1 6.12 552 6.12 552 - - - -
Critical Hdwy Stg 2 6.12 552 6.12 552 - - - - - -
Follow-up Hdwy 3.518 4.018 3.318 3.518 4.018 3.318 2.218 - - 2218 -
Pot Cap-1 Maneuver 617 585 894 619 585 899 1423 - 1428 -
Stage 1 842 766 - 832 758 - - - -
Stage 2 825 754 837 762 - - - - -
Platoon blocked, % -
Mov Cap-1 Maneuver 603 579 894 607 579 899 1423 - 1428 -
Mov Cap-2 Maneuver 603 579 - 607 579 - - - -
Stage 1 835 764 825 752 - - - - -
Stage 2 807 748 824 760 - - -
Approach EB WB NB SB
HCM Control Delay, s  10.2 10.7 0.5 0.2
HCM LOS B B
Minor Lane/Major Mvmt NBL NBT NBREBLn1WBLn1 SBL SBT SBR
Capacity (veh/h) 1423 - 720 673 1428 -
HCM Lane V/C Ratio 0.008 - - 0.03 0.065 0.003 -
HCM Control Delay (s) 7.5 0 - 102 107 75 0
HCM Lane LOS A A - B B A A
HCM 95th %tile Q(veh) 0 - 01 02 0 -

Scenario 1 Sanders Apartment 10:11 am 10/06/2022 Future AM 2024
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