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Memo

NATKINS

To: Yamilet A. Senespleda, P.E., City Engineer, City of Coral Gables
From: Jack S. Schnettler, P.E. Email: Jack.schnettler@atkinsglobal.com
Phone: 305-514-3369 Date: October 4, 2017
Ref: Venera Traffic Study — Revised cc: Chris Russo, PE
Report

Subject: Review of Venera Traffic Study — Revised Report

On behalf of the City of Coral Gables, ATKINS conducted a review of the Venera Traffic Study.
Subsequently a revised report was submitted, to include a statement in the front of the revised
document as to how the review comments had been addressed. This memorandum covers the
further review of the revised document to confirm resolution of the comments.

This further review involved checking the revised document to confirm the report changes in
response to the original review comments. The following summarizes the results of that review:

1.

It is found that the revised traffic study report has addressed all comments sufficiently, and
that where appropriate, the report has been revised as indicated.

It was originally suggested by the reviewer that with regard to parking, that a queuing analysis
might be required depending how parking might be controlled by a gate or payment system.
Only residential parking will be gated, and there is no significant transaction involved with
this situation that would create a significant processing dwell time and queue creation, such
as for valet service or parking fee payment. Therefore, it is not considered that a queue
analysis is needed.

In response to a staff review comment regarding an inconsistency in the intersection turning
movements across Exhibits 3, 6, 10, and 12 where it appeared that some directional
movements through intersections were lower in some cases for the “future with project”
condition as compared to the “future without project” condition, a check was made of this
concern. The noted exhibits as well as the tables (volume development tables) in Appendix
C provided as part of the response to review comment #1 were reviewed. It was determined
that all the exhibit traffic volumes were correct as presented. The fact that certain movements
were lower for the “future with project” condition as compared to the “future without project”
condition was due to the fact that the “future without project” volumes in Exhibit 6 included
the trips associated with the development currently on the project site. Exhibit 12 then
presented “future with project” traffic volumes by subtracting out the existing development
trips and adding in the new project trips. This was confirmed by reviewing the exhibits and
cross-checking with the added tables in Appendix C. So the intersection approach volumes
were found to be accurate for the different analysis conditions.

Please advise if there are any questions.
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DAVID PLUMMER & ASSOCIATES

TRANSPORTATION e CIVIL e STRUCTURAL e ENVIRONMENTAL

1750 PONCE DE LEON BOULEVARD, CORAL GABLES, FLORIDA 33134
305 447-0900 @ FAX: 305 444-4986 @ EMAIL: DPA@DPLUMMER.COM

Comments Responses to the Atkins Comments on Behalf of City of Coral Gables
(December 19, 2016)
Re: Review of Venera Traffic Impact Analysis Dated November 2016

1. Future without Project Intersection Capacity Analysis: Exhibit 6 provides the Total Volumes
with committed development trips and background traffic. These volumes are difficult to
reconcile with the committed development trips. It would be useful to show the committed
development trips in Exhibit 6, or a separate diagram, in order to better understand how the
committed trips were distributed through the project influence area.

Response: The volume development table has been included in Appendix C.

2. Intersection Capacity Analysis Exhibits (Exhibit 4, 7 and 13): Suggest providing the delay
values for any approaches that do not fall within City’s LOS Standard to show magnitude of
compliance.

Response: Exhibit 4, Exhibit 7 and Exhibit 13 have been updated to show the delay in seconds.

3. Exhibit 8: Project Trip Generation: It appears a custom rate was used for the Land Use 826 AM

peaks. It appears for most of the Trip Generation calculations ITE formulas were used in lieu of
linear projections. However, for Land Use Code 826 there is no formula ITE formula available.
A linear projection would result a total of 205 AM trips. Exhibit 8 shows a total of 27 AM peak
hour trips. Please provide justification of the difference.
Response: Since ITE does not provide the rate nor the equation for LU 826 during the peak hour of the
adjacent street, a ratio between the AM trips and PM trips for shopping center (LU 820) was used to
calculate the AM trips for specialty retail land use. Furthermore the rate referenced in the comment
above (6.84 trips / 1000 sq ft) which is provided by ITE for LU 826 for the AM peak hour of generator
greatly over estimates trips during the morning peak period studied in the traffic analyses (7 - 9am).

4. Parking:

a. How will parking for the retail uses be accommodated? Will they have access to the
parking garage? Will there be signage to guide visitors to that parking?

Response: Customers and visitors to the Ground Floor commercial/retail locales will have access to

the first level (2nd Floor) of parking and a total of 112 parking spaces; the entrance to the garage on
Venera Ave. will be uncontrolled/ungated.
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b. Will the proposed parking for the residents include a gated entrance? If so, a queueing
analysis will be required.

Response: Parking for residents will be restricted and provided on the 3rd and 4th Floors, for a total of
244 spaces. The gate or access control will be placed at the entrance of the “up ramp” providing access
from the 2nd Floor to the 3rd Floor.
5. Page 25 (5.0 Circulation Plan): Delivery vehicle area are shown on the plan in Appendix A to
be provided from San Remo Avenue, rather than Venera Avenue as stated in the text. Please
revise text.

Response: Section 5.0 of the report has been revised to correctly describe the loading area.

6. Page 26, Exhibit 14: The M-Path should be shown to the north of Dixie Hwy. rather than in the
median of Dixie Hwy. Please revise.

Response: Exhibit 14 has been revised to show the M-Path to the north of Dixie Highway.
7. Page 27, Exhibit 15: Route 500 has stops on both sides of Dixie Hwy. near the SW 70th St.
intersection with Dixie Hwy. Please note this in the text as complement to the other stops

shown on the exhibit itself.

Response: Text has been added to Section 5.0 of the report stating that there are two bus stops along
South Dixie Highway near SW 70™ Street.
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EXECUTIVE SUMMARY

The Venera project will be located on the east side of Yumuri Street between Venera and San
Remo Avenues in Coral Gables, Florida. The site is located within the Gables Re-development
Infill District (GRID), the city’s traffic concurrency exception area. The project proposes a new
residential development with 189 dwelling units and 31,741 SF of retail space on the ground
floor. The site is currently occupied by a 40-unit apartment building, a 47 unit condominium and
2,108 square feet of professional office. Access to and from the site will be provided on a two-
way driveway located on Venera Avenue. The proposed parking garage provides 356 parking
spaces. This traffic study is consistent with the methodology previously discussed with and
agreed to by the City of Coral Gables Public Works Department. For the purpose of this traffic
study, project buildout is anticipated in 2018.

An assessment of the traffic impacts associated with the proposed project was performed in
accordance with the requirements of the City of Coral Gables. The results shows that the
following intersections currently operate and are projected to operate within the city’s LOS
standards during the morning and afternoon peak periods:

e SW 57" Avenue (Red Road) / San Remo Avenue
e SW 57" Avenue (Red Road) / Madruga Avenue
e Madruga Avenue / Yumuri Street

e Venera Avenue / Yumuri Street

e Sunset Drive / Yumuri Street

e San Remo Avenue / Yumuri Street

e San Remo Avenue / Nervia Street

e Sunset Drive / Nervia Street

The analysis shows that the southwest movement at the un-signalized intersection of Red Road
and Madruga Avenue is experiencing minor delays during the morning peak period. This is due

to the fact that for un-signalized intersections the software tends to overestimate delay
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measurements for the minor approaches and does not account for gaps in traffic created by the
upstream signalized intersections to allow the minor street traffic flow. If the minor approach
delays do reach the software estimates, observed behavior shows drivers will find alternate
routes. As with the existing and future without project conditions, the minor approaches of the
Red Road and San Remo Avenue intersection continue to experience delays. Minor signal timing
adjustments are recommended to improve the overall operations and decrease delay at this

intersection.

In addition, a mobility and circulation plan was completed as part of the study. The plan shows
that the project area is currently served by various Miami-Dade Transit bus routes, and the
Metrorail. The project is located in an area that is conducive for pedestrian and bicycle activities
providing bike paths, ample sidewalks, and crosswalks.
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1.0 INTRODUCTION

1.1 Project Background

The Venera project will be located on the east side of Yumuri Street between Venera and San Remo
Avenues in Coral Gables, Florida (See Exhibit 1). The site is located within the Gables Re-
development Infill District (GRID), the city’s traffic concurrency exception area. The project
proposes a new residential development with 189 dwelling units and 31,741 SF of retail space on
the ground floor. The site is currently occupied by a 40-unit apartment building, a 47 unit
condominium and 2,108 square feet of professional office. Access to and from the site will be
provided on a two-way driveway located on Venera Avenue. The proposed parking garage provides
356 parking spaces. See Appendix A for site plan. This traffic study is consistent with the
methodology previously discussed with and agreed to by the City of Coral Gables Public Works
Department. For the purpose of this traffic study, project buildout is anticipated in 2018.

1.2 Study Objective

The purpose of the study is to provide a traffic study that meets the requirements of the City of
Coral Gables for the project. This study includes vehicular flow, trip generation, and intersection

analyses.
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1.3 Study Area and Methodology

The analysis undertaken follows the study methodology previously discussed with and approved by

the City of Coral Gables Public Works Department (See Appendix B). A synopsis of the

methodology is as follows:

e Traffic Counts (Intersections) — Two-hour turning movement counts were be collected for
the AM (7-9 AM) and PM (4-6 PM) periods on a typical weekday at the following

intersections:

(0]

O O OO0 O o

(0]

SW 57" Avenue (Red Road) / San Remo Avenue (S)
SW 57" Avenue (Red Road) / Madruga Avenue (U)
Madruga Avenue / Yumuri Street (U)

Venera Avenue / Yumuri Street (U)

Sunset Drive / Yumuri Street (S)

San Remo Avenue / Yumuri Street (U)

San Remo Avenue / Nervia Street (U)

Sunset Drive / Nervia Street (U)

S= Signalized

U=Un-signalized

e Signal Location and Timing — Existing signal phasing and timing for the signalized

intersection were be obtained from Miami-Dade County.

e Trip Generation — project trips was estimated using trip generation information published by

the Institute of Transportation Engineers (ITE) Trip Generation Manual, 9" Edition.

e Trip Distribution / Trip Assignment — Net new external project traffic was assigned to the

adjacent street network using the appropriate cardinal distribution from the Miami-Dade

Long Range Transportation Plan Update, published by the Metropolitan Planning

Organization. Normal traffic patterns were also be considered when assigning project trips.
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Background Traffic - Available Florida Department of Transportation (FDOT) and Miami-
Dade County (MDC) counts were be consulted to determine a growth factor consistent with
historical annual growth in the area. The growth factor was applied to the existing traffic

volumes to establish background traffic.

Future Transportation Projects — The 2016 TIP and the 2040 LRTP was reviewed and

considered in the analysis at project build-out.

Committed Developments — Committed developments were provided by the city.

Intersection analysis was done using Highway Capacity Software (HCS) based on the 2010
Highway Capacity Manual (HCM) or the Synchro software. Operation analysis at driveways

providing access to/from the site was also conducted.

Multimodal Considerations - Pedestrian, bicycle and transit facilities were defined in a
Circulation Plan. Existing bus and mass transit routes including schedule and bus stop

locations are discussed as part of the study.
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2.0 DATA COLLECTION

Data collection for this study included roadway characteristics, intersection traffic counts, signal
timing, and seasonal adjustment factors. The data collection effort is described in the following

sections.

2.1 Roadway Characteristics

SW 57" Avenue (Red Road)

SW 57" Avenue is a minor arterial that provides north/south access throughout Miami-Dade

County. Within the study area, SW 57™ Avenue is a two-way, four-lane, divided roadway. On-street
parking is provided on the east side of the roadway within the study area. Miami-Dade County has

jurisdiction on this roadway. The speed limit is not posted within the study limits.

Venera Avenue

Venera Avenue is a local roadway that provides east/west access within the study area. Venera
Avenue is a two-way, two-lane, undivided roadway with on-street parking on both sides of the
roadway. The City of Coral Gables operates and maintains Venera Avenue. The posted speed limit
is 30 mph.

Yumuri Street

Yumuri Street is a local roadway that provides north/south access within the study area. Yumuri
Street is a two-way, two-lane, undivided roadway with on-street parking on both sides of the
roadway. The City of Coral Gables operates and maintains Yumuri Street. The posted speed limit is
30 mph.

San Remo Avenue

San Remo Avenue is a local roadway that provides east/west access within the study area. San

Remo Avenue is a two-way, two-lane, undivided roadway with on-street parking on both sides of
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the roadway. The City of Coral Gables operates and maintains San Remo Avenue. The speed limit

is not posted within the study limits; however, if not posted; the city’s speed limit is 30 mph.

SW 72" Street (Sunset Drive)

Within the study area, Sunset Drive is a minor arterial that provides east/west access throughout

Miami-Dade County. Sunset Drive is a two-way, two-lane, undivided roadway with on-street
parking on portions of the roadway within the study area. Miami-Dade County has jurisdiction on
this roadway. The speed limit is not posted within the study limits; however, if not posted; the city’s

speed limit is 30 mph.

Madruga Avenue

Madruga Avenue is a local roadway that provides east/west access within the study area. Madruga
Avenue is a two-way, two-lane, undivided roadway with on-street parking on both sides of the
roadway. The City of Coral Gables operates and maintains Madruga Avenue. The speed limit is not

posted within the study limits; however, if not posted; the city’s speed limit is 30 mph.

Nervia Street

Nervia Street is a local roadway that provides north/south access within the study area. Nervia
Street is a two-way, two-lane, undivided roadway with on-street parking on portion of the roadway.
The City of Coral Gables operates and maintains Madruga Avenue. The speed limit is not posted
within the study limits; however, if not posted; the city’s speed limit is 30 mph.
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2.2 Traffic Counts

Vehicle turning movement counts were collected on September 22, 2016 the study intersections
during the AM (7-9 AM) and PM (4-6 PM) peak periods. The counts were adjusted to reflect
average annual daily traffic conditions using the latest weekly volume adjustment factors obtained
from FDOT. A weekly volume adjustment factor (Miami-Dade County South) of 1.01

corresponding to the date of the counts was used. Traffic counts are provided in Appendix C.

2.3 Intersection Data

Signal timing data was obtained from Miami-Dade County for the signalized intersections analyzed
in this study. This information was used for the signal phasing and timing required for the
intersection capacity analysis. A field survey was also conducted to obtain the intersection lane
configurations to be used in the intersection analysis. Exhibit 2 shows the existing lane
configurations at the analyzed intersections. Existing volumes for the morning and afternoon peak
period at the intersections analyzed are shown in Exhibit 3. Signal timings are also provided in
Appendix C.
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2.4 Walking / Other Modes of Transportation

Pedestrian activity is an essential element within the study area. The project site is located in an
area where pedestrian activity is common between the existing site and surrounding properties. The
following destinations, amongst others, are within walking distance of the project:

The Shops at Sunset Place — directly west of Red Road

Whole Food Market — directly west of project site

Publix Super Market — just north on Monza Avenue

William H Kerdyk Jr and Family Park — directly east of Yumuri Street
This area is also serviced by Miami-Dade transit bus routes. The South Miami and University
Metrorail stations are also within walking distance. See Section 5.0 of this report for the circulation

plan including details on pedestrian access and available transit.

2.5 Intersection Capacity Analysis

The Synchro software was used to perform intersection capacity analysis at the analyzed
intersections. Synchro is a macroscopic analysis and optimization software application that
implements the Intersection Capacity Utilization method for determining intersection capacity.
Synchro also supports the Highway Capacity Manual’s methodology for signalized / un-signalized
intersections. Exhibit 4 shows the resulting LOS for existing conditions during morning and
afternoon peak periods. The results of the analysis show that all the intersections currently operate
within the city’s LOS standards. It should be noted that the eastbound approach of the Red Road
and San Remo Avenue intersection is a private driveway and was not included in the intersection
capacity analysis. Results also show that the minor approaches of the Red Road and San Remo
Avenue intersection are currently experiencing delays. This is due to the fact that for un-signalized
intersections the software tends to overestimate delay measurements for the minor approaches and
does not account for gaps in traffic created by the upstream signalized intersections to allow the

minor street traffic flow. If the minor approach delays do reach the software estimates, observed
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behavior shows drivers will find alternate routes. Intersection capacity analysis worksheets are

included in Appendix D.

Exhibit 4: Existing Intersection Capacity Analysis
Weekday AM and PM Peak Period Conditions

AM Peak PM Peak
i Signalized/ . . LOS
Intersection 9_ _ Direction DELAY DELAY
Unsignalized LOS LOS Standard*
(sec) (sec)
NB A 3.6 A 4.6 E
h SB A 3.6 A 47 E
SW 57" Avenue (Red Road) /
S EB F 90.6 F 90.2 E+50
San Remo Avenue
WB E 78.1 F 201.2 E +50
Overall B 10.2 D 53.5 E + 50
SW 57" Avenue (Red Road) /
U SWB E 375 D 27.6 E +50
Madruga Avenue
NB A 9.1 A 9.4 E +50
) SB A 8 A 8.9 E +50
Madruga Avenue / Yumuri Street U

EB A 8.6 A 8.8 E

WB A 8 A 8.8 E

Venera Avenue / Yumuri Street ] EB B 11.9 B 13.4 E

NB A 9.3 B 11.3 E

San Remo Avenue / Yumuri SB A 9.4 B 13.2 E

Street U

EB A 8.8 B 12.5 E

WB A 8.7 B 10.5 E

SB C 22.3 C 32.3 E

Sunset Drive / Yumuri Street S EB A 8.3 A 4.9 E

WB B 134 A 9.3 E

Overall B 12.0 B 14.2 E

NB A 9.9 A 8.8 E

San Remo Avenue / Nervia Street ] SB A 9.5 A 8.6 E

WB A 9.1 A 9.1 E

Sunset Drive / Nervia Street ] SB C 15.3 B 14.1 E

Source: David Plummer & Associates

*LOS standard is based on the city’s Comprehensive Plan (E +50 for parallel roads within % mile of commuter rails).
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3.0 PLANNED AND PROGRAMED
ROADWAY IMPROVEMENTS

The 2016 Miami-Dade County Transportation Improvement Program (TIP) and the 2040 Long
Range Transportation Program (LRTP) were reviewed to identify any programmed or planned

projects within the limits of the study area established. These documents show no officially

programmed or planned capacity improvement projects within the study area.

Page 12



Venera
Traffic Study

4.0 FUTURE TRAFFIC CONDITIONS

4.1 Background Traffic and Committed Developments

Average Daily Traffic counts published by the Miami-Dade Public Works Department and the

FDOT were reviewed to determine historic growth in the area. This analysis indicated that traffic

has decreased in the past years. However, a conservative 0.5% annual growth rate was used for this

study. Historic growth rate documentation is included in Appendix C.

Three committed developments in the vicinity of the project site were considered for estimating

future traffic volumes in this study: Paseo de la Riviera, 1515 Sunset Drive, and UHealth. Exhibit 5

provides a tabulation of AM and PM peak hour trips generated by the committed development,

along with the approved land uses. Committed development information is included in Appendix E.

Exhibit 5: Committed Development AM and PM Peak Trip Generation*

AM Peak Hour PM Peak Hour
Project ITE Land Use Size/Units VERTEE TS Ve e 15 VIAToE
In Out | Total In Out | Total
Office Building
1515 Sunset (Land Use 710) 61,539 SF 114 16 130 25 122 147
Apartments
(Land Use 223) 236 bU 21 | 50 | 71 | 54 | 38 | 92
Hotel 252Rooms | 78 | 56 | 134 | 78 | 73 | 151
Paseo de la | (Land Use 310)
Riviera Restaurant
(Land Use 931) 4,380 SF 0 0 0 22 11 33
Specialty Retail
(Land Use 826) 14,094 SF 0 0 0 17 21 38
Medical Offices/
Surgery/ Imaging 114,580 SF 216 58 274 92 237 329
UHealth (Land Use 720)
Gables 1 yinic
(Land Use 630) 74,825 SF 255 68 323 105 283 388

* Committed development documentation is included in Appendix E.
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4.2 Future without Project Intersection Capacity Analysis

Future without project conditions was obtained by adding background traffic with committed
development trips. Exhibit 6 shows the projected turning movements for future without project
traffic. Exhibit 7 shows the resulting LOS for morning and afternoon peak conditions for future
without project. The overall LOS of all intersections continues to be within the city’s LOS
standards. The minor approaches of the Red Road and San Remo Avenue intersection continue to

experience delays. Capacity worksheets are included in Appendix D.
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Exhibit 7: Future without Project Intersection Capacity Analysis
Weekday AM and PM Peak Period Conditions

AM Peak PM Peak
Intersection Signalized/ . . LOS
ersectio i Direction DELAY DELAY
Unsignalized LOS LOS Standard*
(sec) (sec)
NB A 3.7 A 4.7 E
SB A 3.8 A 4.8 E
SW 57" Avenue (Red Road) /
S EB F 90.6 F 90.2 E +50
San Remo Avenue
WB E 78.1 F 200.2 E +50
Overall A 9.9 D 51.2 E+50
SW 57" Avenue (Red Road) /
U SWB E 48.5 E 36.4 E +50
Madruga Avenue
NB A 9.1 A 9.5 E +50
) SB A 8.1 A 9.1 E +50
Madruga Avenue / Yumuri Street U

EB A 8.8 A 8.9 E

WB A 8 A 9 E

Venera Avenue / Yumuri Street ] EB B 12.2 B 13.6 E

NB A 9.6 B 125 E

San Remo Avenue / Yumuri SB A 9.9 B 13.8 E

Street U

EB A 9.1 B 13.1 E

WB A 8.9 B 10.9 E

SB C 22.3 C 27.3 E

Sunset Drive / Yumuri Street S EB A 8.4 A 75 E

WB B 13.7 B 13.1 E

Overall B 12.2 B 15.5 E

NB B 10.2 A 9 E

San Remo Avenue / Nervia Street U SB A 9.8 A 8.8 E

wB A 9.2 A 9.2 E

Sunset Drive / Nervia Street U SB C 16.1 B 14.8 E

Source: David Plummer & Associates

*LOS standard is based on the city’s Comprehensive Plan (E +50 for parallel roads within ¥ mile of commuter rails).
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4.3 Project Trip Generation

Trip generation for the proposed project and the existing use was estimated using the Institute of

Transportation Engineers (ITE) Trip Generation Manual, 9th Edition. This manual provides gross

trip generation rates and/or equations by land use type. These rates and equations estimate vehicle

trip ends at a free-standing site’s driveways. See Appendix F for project trip generation worksheets.

The proposed development plan incorporates residential and retail land uses, which can satisfy the
work trip, dining, and retail needs for some residents, employees, and visitors without making a trip
off-site. An internalization matrix was developed to establish the appropriate number of internal
project trips. Internal capture rates used are also included in Appendix F.

As previously mentioned, the project site is located in an area where pedestrian activity is common
between the existing site and surrounding properties. The University and South Miami Metrorail
stations are within walking distance. This area is also serviced by Miami-Dade transit bus routes
(see Section 5.0 of this report for the circulation plan including details on pedestrian access and
available transit). A 10% adjustment was applied to the trip generation of the existing and proposed
uses to account for other modes of transportation. The project trip generation summary is provided
in Exhibit 8.
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Exhibit 8: Project Trip Generation Summary

AM Peak Hour

PM Peak Hour

Pmpolgz(iigstil;)?]r;d Use Size/Units Vehicle Trips Vehicle Trips
In Out | Total In Out | Total
Residential Condominium
(Land Use 230) 189 DU 15 71 86 68 33 101
Specialty Retail
(Land Use 826) 31,741 SF 17 10 27 43 55 98
Subtotal Gross Trips 32 81 113 | 111 88 199
Transit/Pedestrian Trips 10% -4 -8 -11 -9 -7 -16
o AM 1.80% ) ) . . - -
Internalization PM 18.1% 1 1 2 18 18 36
Net External Trips (Proposed) 27 72 100 84 63 147

AM Peak Hour

PM Peak Hour

Existigg ITE Land Use Size/Units Vehicle Trips Vehicle Trips
esignation
'gnati In Out | Total [ In Out | Total
Apartment
(Land Use 220) 40 DU 5 18 23 26 14 40
Residential Condominium
(Land Use 230) 47 DU 5 23 28 21 11 32
Office
(Land Use 710) 2,108 SF 3 0 3 1 2 3
Subtotal Gross Trips 13 41 54 48 27 75
Transit/Pedestrian Trips 10% -1 -4 -5 -5 -3 -8
Net External Trips (Existing) 12 37 49 43 24 67
Proposed Uses 27 72 100 84 63 147
Existing Uses -12 -37 -49 -43 -24 -67
Net New External Trips 15 35 51 41 39 80

! Based on ITE Trip Generation Manual, Ninth Edition,

2 Based on ITE Trip Generation Manual User’s Guide and Handbook, Ninth Edition
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4.4 Project Trip Assignment

Project traffic was distributed and assigned to the study area using the Cardinal Distribution for
TAZ 1103 shown in Exhibit 9. The Cardinal Distribution gives a generalized