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v Summary of Key Findings

. 4.02 million visitors (person trips to the area)

* 3Split roughly 50:50 between day and overnight trips

7.1 million visitor days/nights
* 2.0 million day trips and 5.1 million person nights on overnight trips

2.9 million travel party days/nights (average party size 2.5)
s 40% overnight stays with friends and relatives (VFR}, 28% day trips,
28% hotel, 2% campground, 2% seasonal homes

¢ 813,000 room nights in hotels

$431 mittion total visitor spending in Washienaw County excluding airfares

o $109 per travel party per day for day visitors and visitors staying with
friends or relatives, $255 per party per night for visitors in hotels or
B&B’s.

@ 8pending by category: restaurants {23%), lodging (18%), gas and local
transportation (22%), groceries (9%), recreation/entertainment (7%),
shopping/other retail (21%).

¢ Tourist spending accounts for 95% of all hotel sales in the area, 17% of
restaurant sales, 24% of amusements, and 5% of retail trade (2006
estimates)

Overnight visitors staying in hoteis account for 48% of visitor spending

Direct Effects in tourism-related businesses
e 59000jobs .
¢ $133 million for wages, salaries and payroli benefits
$1.4 miltion in local room tax, $29 million in state sales taxes
Tourism jobs by primary tourism sectors {rounded to nearest 10 jobs)
Restaurants — 2,270 Lodging ~ 1,430
Amusements — 830 Retail trade — 1,150

 J

Total impacts including secondary effects
® 7.400 jobs

"~ e $189 million wages and salaries

* Tourism accounts for about 1.9% of all income in the county and about
3% of all jobs (2006 estimates)
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Tourism Activity and Spending, 2002-2006

Sid

Total tourist spending in Washtenaw County increased from $351 million in
2002 to $431 million in 20086. Tax collections and room revenues increased
by 11% over this four-year period {Table 1), The number of room nights and
overall number of visitors have been relatively stable since 2002. Spending
increases have been driven largely by price increases,

Room tax collections (in $ millions) $1.20
Room revenue (in $ millions) $59.88
Party days/nights {in 000’s) 2,810
Spending per party per day $125
Total spending (in $ millions) $351

$1.21
$60.27
2,814
$129
$363

$1.28
$63.90
2,848
$136
$387

513
$66.75
2,842
$144
$409

$1.4
$70.27
2,854
$151
$431

Spending and Visits by Lodging Segment, 2006

are based on 2006 room tax data and occupancy reporis for 18 of 52
properties. Numbers of visitors in the other segments were taken from the
2002 report and assumed to be constant based on lithe change in hotel

room nights.

Party days/nights {000's) 790 813

Party size 2.5 2.5

Length of stay in days 1 2.

Party trips (000's) - - -~ - -780 : - 407 -
Person trips (000's) 1,875 1,018
Person days/nights (000's)” 71,975 2,03
Party nights 28% 28%

47
2.5

24
60

2%

Tourists are divided into five segments hased on the type of lodging used
(Table 2). Principal visitor segments for Washtenaw County are visitors on
day trips (28% of party days), overnight stays in hotels (28%) and stays with
friends and relatives (40%). Number of visitors and room nights in hotels

67
2.5

17
43

2%

172

1,137
2.5

879
948

g gy

40%

2,854
2.5

1,617
4,044

7147

100%
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Table 3. Visiior Spending The five visitor segments help to explain variations in spending by different

o types of visitors. Table 3 provides a detailed analysis of spending for
various goods and services by lodging type. Spending averages are
reported on a party day basis for day trips and party right basis for
overnight visitors. Spending averages from 2002 were price adjusted to
2006. The room rate of $90 per night includes a 6% state tax and 2%
county rcom tax.

!
I
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Washtenaw County, 2006

Total visitor spending in Washtenaw County in 2006 was $431 million.
Visitors staying in hotels accounted for about half of this spending. A typical
travel party spends $109 per day on day trips or staying with friends or
relatives and $255 per night if staying in a hotel or B&B. The targest
spending categories are restaurants and bars (23%}), shopping (21%),
transportation (22%), and lodging (18%).

S s Spending per party per day/night :
Hotel or B&B - 93.69 - - - 76.17 18%

Camping fees - - 22.19 - - © 1.00 0% ,
Restaurants & bars 25.97 56.21 19.23 24.43 27.89 100.46 23%
Groceries, take-out food/drinks 7.19 14.50 14.50 18.11 17.50 39.27 9%
Transportation 29.66 44 .41 38.27 36.28 27.14 94.61 22%
Admissions & fees -14.30 14.79 7.64 5.47 . 573 3056 7%
Shopping 32.33 31.76 19.10 21.67 31.31 89.31 21%
Total ($ per party per day) 109 255 121 106 - 110 100%
Party days/nights (000's) 790 813 47 67 1,137 2,854

Total spending ( in $ millions) $86 $ 208 $86 - $7 $ 125 $ 431

Percent of total 20% 48% " 1% 2% 29% 100%

Washtenaw Counly Economic Impact Analysis — Michigan State University — October 2006 3



(J Direct Economic Impacts of Visitor Spending

Table 4,

i
o
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T3 Scx,m of Vis

Direct effects
Hotel or B&B
Camping fees
Restaurants & bars
Admissions & fees
Other vehicle expenses
Local transportation
Retail trade
Wholesale trade

Local production of goods

3
\ A
TATHG 3

e
Economio
Hor

Sew

Total direct effects

‘Secondary effects

Total effects

Direct economic effects are the changes in economic activity within those
economic sectors selling directly to tourists {e.g., hotels, restaurants, retail
stores). Sales, jobs, wages and szlaries, and vatue added are four
measures of economic impact (Table 4). Wages and salaries include all
payments to workers including contributions fo retirement and health care
programs. Jobs are not full time equivalents, but count part time and full
time jobs the same. Value added is a commonly used measure of the
contribution of an activity or sector to the region’s economy. Vaiue added
includes wages and salaries paid to workers, profits and rents of firms, and
sales and cther indirect business taxes attributable to visitor spending.

Totat direct sales are presented in Table 4 by spending category. Direct
sales are less than visitor spending, as only the retait and a part of
wholesale margins on goods bought by visitors is captured by the local
economy.

The $431 million spent by visitors in Washtenaw County in 2006 resulted in
$133 million in direct personal income {wages and salaries) in tourism-
related sectors and a total direct value added to the region's economy of
$181 million. Tourism supported over 5,800 jobs in tourism-retated sectors.

76,170 1,426 33,326 53,043
1,043 8 111 262
100,464 2,267 43,695 49,254
30,562 828 10,284 17,205

- 2,974 15 680 - oo 1,553
9,954 196 5,578 6,297
70,808 1,151 34,674 45,390
10,719 55 4,144 7,044

_ 698 ' 2 96 , 146
303,392 5,948 132,589 184,204
T e s aad
$ 460,435 7,422 $ 188,964 $ 278,228

 Value added includes wages and salaries, profits and rents, and sales tax

Washtenaw County Economic impact Analysis — Michigen State University — Ocicber 2006
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Secondary and Total Economic Impacts
of Visitor Spending

Muitipiiers capture the magnitude of the secondary effects as visitor spending circutates through the local economy.
The two types of secondary impacts are indirect and induced effects. Indirect effects are the changes in sales, income
or employment within the region in backward-linked industries supplying goods and services to tourism businesses.
For example, the increased sales in linen supply firms as a result of motel hotel sales is an indirect effect of visitor
spending. Induced effects are the increased sales within the region that result from the spending of the income earned
in tourism and supporting industries. Employees in tourism and supporting industries spend their income on housing,
utilities, groceries and other goods and services thereby generating sales, income and employment throughout the

region.

The size of a multiplier depends largely on a region’s geographic size and overall economic diversity. Regions with
extensive economic development will have larger tourism multipliers than regions with limited economic development.
The overall tourism sates multiplier for Washtenaw County in 2001 was 1.50, which means that an additional § .50 in
secondary sales is generated for every $1.00 of direct tourism sales.

While the direct effects can be traced to individual tourism sectors, secondary effects generally accrue fo a variety of
firms within the county that benefit either by selling goods and services to tourism firms or to their employees.

Secondary effects of tourist spending generate an additional 1,474 jobs and $56 million in wages and salaries in
Washtenaw County, bringing the total impact to 7,422 jobs, $189 million in wages and salaries and over $278 million

in value added.

Based on Bureau of Labor Statistics {BLS, 2006) estimates of covered jobs and income in 2006 for Washtenaw
County, tourism represents 1.9% of income and 3.5% of all jobs in the county in 2006.

Washtenaw County Economic Impact Analysis ~ Michigan State University — October 2006 5
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Methods

Tourism impacts for Washtenaw County are estimated using the Michigan Tourism Spending and Economic Impact
Mode! (MITEIM) model (Stynes, 2000). The model computes total tourist spending in the county by multiptying visits in
party nights times an average spending per party night. Distinct spending profiles are used for five travel market
segments: (1) day trips of 50 miles or more, and overnight trips involving stays in (2) motels, or B&B’s (3)
campgrounds, (4) seasonal homes, or (5} with friends or relatives. Spending profiles for these segments were
adapted from the MITEIM “high” spending profiles in 2002 znd have been price adjusted to 2006 using Bureau of
Labor Statistics price indices for each spending category. Hotel room rates are set based on reported monthly rates
from 16 Washtenaw County hotels and are balanced for consistency with fotal room tax coliections.

Visits for the hotel segment were estimated based on estimates of room nights and room taxes. Based upon little
change in hotel room nights between 2002 and 2006 and lacking other more recent data covering day trips or stays
with friends and relatives, the number of visits for the other four segments were assumed to be unchanged since 2002

(Stynes 2003).

Direct and secondary economic impacts are estimated by applying total visitor spending to an input-output model of
the Washtenaw County economy. The model converts spending to the associated income and jobs and estimates
muttiplier effects.

The model was estimated using year 2001 data and the IMPLAN system (MIG, Inc. 1999). IMPLAN and MITEIM
estimates of employment, sales and income for key tourism sectors in Washtenaw county are also checked for
consistency with more recent cata from the 2002 Economic Census, Bureau of Labor Statistics (BLS) and Bureau of

Economic Analysis (BEA) REIS data.

References

BLS, 2006. Bureau of Labor Statistics Quarterly Census of Employment and Wages. URL =
hitp:/data.bls.gov/PDQ/outside jsp?survey=en. Downloaded October 4, 2006.
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Glossary of Economic Impact Terms

Impact analysis estimates the impact of dellars from outside the region {"new dollars”) on the region's economy. Impact analysis
typically includes only the spending of visitors from outside the region.

IMPLAN is a micro-computer-based input output modeling system. With IMPLAN, cone can estimate Input-Output models of up to
528 sectors for any region consisting of one or more counties.

Multipliers capiure the size of the secendary effects in a given region, generally as a ratic of the total change in economic activity
in the region relative to the direct change. Multipliers express the degree of interdependency between sectors in a region’s
economy and therefore vary across regions and sectors.

Region - defines the geographic area for which impacts are estimated. Impact regions are generally an aggregation of one or more
counties.

Sector - a grouping of industries that produce similar products or services. Tourism is more an activity or type of customer than an
industrial sector. While hotels are a relatively pure tourism sector, restaurants, retail establishments and amusements sell to both
tourists and local customers. Tourist spending surveys are useful in determining visitor spending in various sectors.

THEULS

Direct effects are the changes in economic activity during the first round of spending. For tourism this involves the impacts on the
tourism industries (businesses selling directly to tourists) themselves.

Secondary effects are the changes in economic activity from subsequent rounds of re-spending of tourism dollars. There are two
types of secondary effects: ‘

Indirect effects are the changes in sales, income or employment within the region in backward-linked industries supplying
gocds and services to fourism businesses. For exampie, the increased sales in linen supply firms resulting from more motel
sales are an indirect effect of visitor spending.

Induced effects are the increased sales within the region from household spending of the income earned in tourism and
supporting industries. Employees in tourism and supporting industries spend the income they earn from tourism on housing,
utilities, groceries and other consumer goods and services. This generates sales, income, and employment throughout the

region's economy.

Total effects are the sum of direct, indirect and induced effegis.

Bl e ong e ot D ey oy 3o fL el
Mensures G mCOngmic Ay

Sales - the doltar volume of a good or service produced or sold.

income is the money earnad within the region from production and sales. Total income inciudes wage and salary income and
income of sole proprietor's, :

Jobs or employment - a measure of the number of jobs required to produce a given volume of sales/production. Jobs are not
expressed as fuli-time equivalents, but include part-time and seasonal positions. Seasonal jobs are adjusted to an annual basis,

i.e., four jobs for three months each equates to one job.

Value added is the sum of wages and salaries, payroll benefits, profits and rents, and sales and other indirect business taxes.
Value added is the most commonly used measure of the contribution of a region or sector fo the economy, as it avoids double
counting of intermediate sales and captures only the “value added” by the region to final products.

Washtenaw County Economic Impact Analysis — Michigan Siate University — October 2008
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Appendix

Table A1. Mukipliers for
Selected Tourism-Related
Sectors |, Washlenaw
County

Hotels ‘ 19.37

Campgds and B&B's 7.62
Eating & drinking 23.36
Amusements/Recreation 28.04
Local transportation 2041
Auto repair and service 5,20
.Retail trade ... 1682
Wholesale trade 5.36

044 071 122 147 2388 061 101

0.11 0.25 1.55 1.70 13.69 0.35 0.68
043 . - 049 125 - 151 . 2820 061 - 0.80
0.34 0.56 1.31 1.54 33.49 0.53 0.89
056 .o 063. 123 157 . .2614 ...078 .. 097
0.23 0.52 1.38 1.56 9.89 0.43 0.83
049 - 064  127. 156 . 2245 070 . 0.99
.36 0.68 1.22 1.46 .09 0.56 0.96

SOURCE: Input-cutput model of Washtenaw County economy, estimated with the IMPLAN system using 2001 data. Job to sales
ratios are adjusted to 2006 based on CPI. Other ratios and muttipliers are assumed unchanged from 2001. '

Direct effects are economic ratios to convert sales in each sector to jobs,

income and value added.

* Jobs/$MM sales is jobs per million dollars in sales

* Income/sales is the percentage of sales going to wages and salaries

* Value added/sales is the percentage of sales that is value added (Value
added covers all income, rents and profits and indirect business taxes)

Total effects are multipliers that capture the total effect relative to

direct sales

¢ Sales Il is the usual Type Il sales muliiplier = (direct + indirect + induced
sales) direct szles

* Sales | captures only direct and indirect sales

o Job Il/ MM sales = total jobs (direct + indirect + induced) per $ million in
direct sales

* Income It /Sales = total income (direct + indirect + induced) per § of
direct sales

e VA I/ Sales = total value added (direct + indirect + induced) per $ of
direct sales

Washtenaw County Economic Impact Analysis — Michigan State University — October 2006
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Direct effects: Every million dollars in hotel sales creates 19 jobs in hotels.
Forty-four percent of hotel sales goes {0 wages and salaries of hotel
employees and 71% of hotel sales is value added. That means 29% of hotel
sales goes to purchase inputs by hotels. The wage and salary income
creates the induced effects and the 28% spent on purchases by the hotel
starts the rounds of indirect effects.

Multiplier effects: There is an additional 22 cents of indirect sales in
Washtenaw County for every dollar of direct hotel sales (type | sales
multiplier = 1.22). Total secondary sales are equivalent to 47 cents per
doliar of direct sales, which means 22 cents in indirect effects and 25 cents
in induced effects. An additional 4.5 jobs are created from secondary
effects of each million dollars in hotel sales (23.9 total jobs — 19.4 direct
jobs per $million). These jobs are scaftered across other sectors of the local
economy. Simitarly, secondary income is 17% of each dotlar of hotel sales
(81%-44%) and secondary value added is 30% {101%-71%). Including
secondary effects, every million delar of hotel sales in Washtenaw County
vields $1.47 million in sales, $610,000 in income, and just over $1 million in
value added.

Washtenaw County Economic Impact Analysis — Michigan State University — October 2006



TETRA TECH

August 23,2007

Mr. Ira Ury

F.H.IL Inc.

9700 W. Higgins, Suite 810
Rosemont, L 60018

Re:  Proposed Metro 202 Hotel Development
Traffic Impact Assessment
City of Ann Arbor, Michigan
200-22548-07001R

Dear Mr. Ury:

Tetra Tech (Tt) has completed our traffic impact assessment for the proposed Metro 202 hotel
development, as requested by Les Sipowski at the City of Ann Arbor. As we understand it, the
proposed site plan will consist of a 120 room hotel. The hotel will not provide any banquet
facilities and there will be limited food service available to guests of the hotel. The site is
located on the southwest quadrant of the intersection of Washington Street and Division Street
in the City of Ann Arbor, Michigan. The site as proposed would have a single access point to
Division Street which will serve as a drop off location only. Customers would then be required
to exit back onto Division Street to park in the nearby Liberty Square Parking Structure located
on Washington Street, east of Division Street,

Division Street is a one-way northbound roadway under the jurisdiction of the City of Ann
Arbor.  Division Street consists of four lanes northbound and a 66 foot wide ROW.
Washington Street is also under the jurisdiction of the City of Ann Arbor and has a three fane
roadway cross section (66 foot wide ROW) that runs in the east and westbound directions.
Washington Street provides on street parking on the north side of the roadway.

Ixisting Traffic Conditions

Tetra Tech obtained existing AM peak hour (7:00 AM to 9:00 AM) and PM peak hour (4:00
PM to 6:00 PM) traffic counts from Les Sipowski at the City of Ann Arbor for the
intersections of Washington Street with Division Street and 5" Street.

Background Traffic Conditions

A background traffic scenario was developed to approximate traffic conditions of the adjacent
roadway system prior to construction of the proposed development. Background traffic is
generated from other developments in the area and normal yearly increases in traffic, which are
unrelated to the development of this proposed project. The development is expected to reach
full build out no later than the first quarter of 2009 or two years. A two percent annual growth
rate was decided to be appropriate for use in forecasting the background traffic growth based
on conversations with the City of Ann Arbor. This scenario approximates traffic conditions in
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two years as if the development was not built. Analysis of the background traffic scenario
provides a basis for evaluating future traffic impacts directly related to development of the

project site.

Trip Generation Forecast

Using methodologies specified in the latest version of Trip Generation (7" Edition) published
by the Institute of Transportation Engineers (ITE), Tt forecast the daily, AM peak hour and
PM peak hour trips generated by the proposed hotel development. DBelow is a table
summarizing hour findings.

Table 1
Trip Generation for Proposed Development
Land AM Peak Hour PM Peak Hour Week
Land Use éi‘ee Size In Out | Total | In Out | Total Day
Hotel 310 120 Rooms 31 20 51 38 33 71 701
Total New Trips 31 20 51 38 33 71 701

The proposed site would generate 51 total trips during the AM peak hour (31 inbound and 20
outbound) and 71 total trips during the PM peak hour (38 inbound and 33 outbound). The site
is forecast to generate a total of 701 total daily trips.

Trip Distribution

Utilizing the existing traffic patterns at the intersections of Washington Street with Division
Street and 5™ Street a trip distribution model was developed for the proposed development.
Furthermore, it was assumed that all inbound and outbound traffic associated with the
proposed 120 room hotel would utilize the proposed pick-up/drop-off area in front of the
development on Division Street, Therefore, inbound vehicles would stop in the drop off area
prior to parking in the existing Liberty Square Parking Structure, located to the east of the
proposed site on Washington Street. It was assumed that outbound vehicles would exit
directly from the Liberty Square Parking Structure after checking out without traveling back to
the hotel. The existing traffic patterns indicate the following probable distribution for the

proposed development.

AM Peak Hour PM Peak Hour

44% from and 37% to the north  36% from and 45% to the north
38% from and 43% to the south  43% from and 39% to the south
3% from and 17% to the east 14% from and 7% to the east
15% from and 3% to the west 7% from and 9% to the west

Trips have been assigned to the adjacent roadway network in accordance with this trip
distribution model.
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Total Future Traffic Volumes

The background and site generated trips have been combined to develop a total future traffic
volume scenario. This scenario approximates traffic conditions in two years assuming the
proposed development has been built. This scenario is analyzed to determine what, if any, the
traffic impacts are to the adjacent roadway network due to the development of the proposed

project.

Queuing Analysis

The site plan as proposed would utilize the pick-up/drop-off area along Division Street. This
area is approximately 100 feet long and assuming 25 feet per vehicle results in available
storage for four vehicles at any time. Tetra Tech obtained information from F.H.I Inc.
regarding the average service rate of vehicles that visit their hotels. Based on their previous
experience, a range of approximately 5 to 7 minutes per vehicle was assumed to be
appropriate, In these 5 to 7 minutes it is assumed that patrons would park their vehicles in the
drop off zone, visit the front desk to check in and then return to their vehicle to park in the

Liberty Street Parking structure.

Using an average service rate of 6 minutes per vehicle per parking bay, the pick-up/drop-otf
area can service up tol0 vehicles per hour per parking spot or 40 vehicles per hour for the four
vehicles that could queue in the drop off area,

As previously mentioned the proposed site is expected to generate 51 total trips during the AM
peak hour (31 inbound and 20 outbound) and 71 total trips during the PM peak hour (38
inbound and 33 outbound). The highest directional trip distribution is the 38 inbound vehicles
during the PM peak hour. Given the proposed pick up/drop off area can service up to 40
vehicles per hour sufficient storage would be available during both AM and PM peak hours for

the anticipate demand at the hotel.

Level of Service Analysis

Level of Service (L.OS) analyses for existing, background and total future traffic conditions for
the AM and PM peak hours were performed for the intersections of Washington Street with

Division Street and 5™ Street.

According to the most recent edition {2000 Edition) of the Highway Capacity Manual, level of
service is a qualitative measure describing operational conditions of a traffic stream or
intersection. Level of service ranges from A to F, with LOS A being the best. LOS D is
generally considered to be acceptable. Table 2 presents the criteria for defining the various
levels of service for signalized intersections.
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Table 2

Level of Service Criteria (Signalized Intersection)

Level of Service Average Stopped Delay/Vehicle (seconds)
A <10
B >10 and <20
C >20 and €35
D >35 and <35
E >55 and s80
F >80

Note: LOS “D” is considered acceptable in urban/suburban areas.

Intersection of Washington Street and Division Street

The results of the level of service analysis for the signalized intersection of Washington Street
and Division Street indicate that under existing conditions, all approaches to the intersection
operate at a LOS B during the AM and PM peak hours. The intersection operates at an overall
L.OS B during both peak traffic periods.

The intersection would continue to operate {n a similar manner to the existing conditions with
the addition of background and site generated traffic. Therefore, the traffic generated by the

proposed development would have a minimal impact on this intersection,

Table 3
AM Peak Hour
Level of Service Analysis for Washington Street and Division Street
Approach Existing Background Future
Northbound Division Street B B B
Eastbound Washington Street B B B
Westbound Washington Street B B B
Overall B B B
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Table 4
PM Peak Hour
Level of Service Analysis for Washington Street and Division Street
Approach Existing Background Future
Northbound Division Street B B B
Eastbound Washington Street B B B
Westbound Washington Street B B B
Overall B B B

Intersection of Washington Street and 5° Street

The results of the level of service analysis for the signalized intersection of Washington Street
and 5" Street indicate that under existing conditions, all approaches to the intersection operate
at a LOS C or better during the AM and PM peak hours. The intersection operates at an
overall LOS B during both peak traffic periods.

The intersection would continue to operate in a similar manner to the existing conditions with
the addition of background and site generated traffic. Therefore, the traffic generated by the
proposed development would have a minimal impact on this intersection.

Table §
AM Peak Hour
Level of Service Analysis for Washington Street and 5 Street
Approach Existing Background Future
Southbound 5" Strect B B B
Eastbound Washington Street C C C
Westbound Washington Street B B B
Overzall B B B
Table 6
PM Peak Hour
Level of Service Analysis for Washington Street and 5" Strect
Approach Existing Background Future
Northbound Division Street B B B
Eastbound Washington Street C C
Westbound Washington Street B B B
Overall B
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Conclusions

The proposed development will consist of a 120 room hotel. The hotel will not provide any
banquet facilities and there will be limited food service available to guests of the hotel. On site
parking will not be provided as part of this development. All vehicles are expected to utilize
the nearby Liberty Square Parking Structure.

The proposed development is forecast to generate 51 total trips during the AM peak hour (31
inbound and 20 outbound) and 71 total trips during the PM peak hour (38 inbound and 33
outbound). The proposed 100 foot pick up/drop off has the capacity to accommodate up to 40
vehicles per hour which would meet the demands of the inbound peak of 38 vehicles.

Based on level of service analysis, the propesed development will have minimal impacts on the
intersections of Washington Street with Division Street and 5% Street.

We hope this letter meets your current transportation engineering needs. Please feel free to
contact cur office at 810.220.2112 if we can be of further assistance.

Sincerely, .
[ (’W "
Kelly K. Fetencz, P.E. Jéscph A. Sopoliga, P.E.
Project Manager Transportation Engineer
«cpl

200-22548-07001R

KAPrivate Deviletters\FH! Metro 202 Hotel TIS. doc
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HCM Signalized Intersection Capacity Analysis
3. Washington St & Division St 8/28/2007

Lane Configurations aMH

Volume {vph) 59 2 68 62 g 0 0
|deal Flow (vphpl) 1900 1900 1900 1900 1500 1900 1900
Lane Width 10 10 10 12 12 12 12
Total Lost time (s) 4.0 4.0

Lana Ut Factor 1.00 086

Frpb, pedibikes 1.00 0.99

Fipb, pedbikes 0;98 1.00

Frt 1.00 0.9¢

Fit Protested 0.95 1.00

Satd. Flow (prot} 1626 1?39 1739 i 354 5848

Fit Permifted 072 1.08 100 100 1.00

Satd. Flow {perm) 1230 1738 1739 1354 5848

Paak-hour factor, PHF - 9.4 084 084 083 o083 083 - 081 08t 091 082 042 082
Adj. Flow {vph) 70 325 0 0 59 17 24 747 68 0 0 0
RTOR Reduction-{vph) - 0 0 0 0 0 9 0 ‘18 0 8 8 0
Lane Group Flow {vph) 70 325 0 59 8 0 824 0 G 0 0
Gonlt. Peds, (#he} 10 21 18 23 a0- 32

Tum Type Perm Perm  Split

Prolected-Phasas 4 8 2 2

Permitied Phases 4 8

Actuated Green, G (5} 40 M0 410 410 T 410

Etfective Graen, g (s) 440 410 410 410 410

Actuated giC Ratio 046 046 046 048 048

Clearance Time (s) 4.0 40 4.0 4.0 4.0

Lane Grp Cap {vph) 560 792 792 B17 2664

v/s Ratio Prot c0.19 G 03 c0.14

v/s Raffe Pérm - G065 ‘ ‘ SRR (X1} C

v/ Ratic 0.12 0.41 0 07 Q.01 0.31

Undlorm Delay, di 14.1 6.4 13.8 i34 15.5

Progression Factor 064 060 100 100 1.00

incramental Delay, d2 - 04 14 : 82 00 0.3

Delay (s) 9.5 11.2 14.0 135 15.8

Levelof Service - - AL B B B . B ‘

Approach Delay (s) 1.9 13.9 15.8 0.6
A;}proach ws - B A - B A

HCM wamga Comral Dalay 14.2 HOM Loval of Service SR B

HCM Volume to Capacity ratio 0.36

Actuated Cycle Length (s} 90.0 Sum of fost time (8) 8.0

intersection Capacity Utilization £2.9% IGU Level of Service A

Analysis Period {min} 15

¢ Critical Lane Group

FHI - Metro 202 8/10/2007 Existing AM Synchro 7 - Report
euser_name% Page 1



HCM Signalized Intersection Capacity Analysis

3: Washington St & Division St 8/28/2007
AN v

Lane Configurations L] 4

Yolume {vph) 81 284 0 0 51 15 23 707 65 0 a 0

ideal Fiow {vphpl) 1806 1900 1900 1900 1900 1900 900 1900 1900 1900 1900 1900

Lane Width 10 10 12 12 10 9 10 10 12 12 12 12

Total Lost time {8} 40 4.0 4.0 40 4.0

L.ane Uil Factor 100 100 100 1.00 (.86

Fipb, ped/bikes 100 100 100 095 0.99

Fipb, pedibikes ¢9s 100 ‘ 10 100 1.00

Fri 100 100 100 (85 0.99

Fit Protected 095 100 100 100 100

Satd. Flow (prot) 1626 1739 1739 1354 5847

Fi Permitted 072 100 100 100 1.00

Satd. Flow (parm) 1228 1739 1739 1354 5847

Paak-hour. fgetor, PHF 084 084 084 o083 083 083 0%t 041 081, oz 092 092

Ad. Flow {vph) 73 338 0 0 61 18 25 777 71 0 0 0

ATGR Reduction {vph) -0 0 0 ¢ 0 10 0 16 0 0 0 9

tane Group Flow (vph} 73 338 ¢ ¢ 61 8 ¢ 857 0 o 0 0

Gonfl. Peds. {#he) 10 21 13 23 on . 32

Turn Type Perm Pemm  Splif

Protected Phasas 4 8 2 2

Permitted Phasas 4 8

Actuated Graan, G {5) 40 410 410 410 4.0

Effective Green, g {s) 410 410 41.0 410 41.0

Actuated g7 Ratio 088 048 046 048 0.46

Clearanca Time (s) 4.0 4.0 4.0 40 40

Land Grp Cap-(vph} 559 792 792 617 2664

vfs Ratio Prot ¢0.19 0.04 c0.15

vis Ratio Permy .. 6.06 R X

v/¢ Ratio 0.13 0.43 0.08 0.01 (.32

Uniform Delay, d1 142 168 138 134 15.8

Progression Facior 065 080 1060 1.00 1.00

incramental- Dblay, d2 0.4 t4 : 0.2 0.0 . 0.3

Delay (s) 96 114 140 135 18.0

Lavel-of Servive A B 8 B B ,

Approach Dslay {s) 111 13.9 16.0 0.0

Approach LOS B B o B A

intarsection Summary

HOM Avarags Control Delay 14.4 HOR Lol of Bomvice: B

HCM Volume o Capacity ratio 0.37

Actuated Cycle Length () 9.0 Bum of lost tima {8} : 8.0

Intersection Capacity Utilizaticn 54.4% ICU Level of Sarvice A

Analysis Pericd {min) 15

¢ Critical Lane Group

FHI - Metro 202 8/10/2007 Background AM Synchro 7 - Report
%user_name% Page 1



HCM Signalized Intersection Capacity Analysis
3: Washington St & Division St 8/28/2007

N Y Y

7 5 L e e To g % : L o ks oy

Lane Configurations % 4 4 i Py

Volums {vph) 81 302 0 G 51 15 33 714 80 0 0 0
Ideal Flow (vphpl) 1800 1800 1900 1900 1900  #900  1800 1900 1900 1800 1900 1800
Lane Widih 1@ 10 12 12 10 9 10 10 12 12 i2 12
Total Lost time (s} 40 4,0 40 40 490

L.ane LAl Faclor 100 100 10 1.0 (.86

Frpb, ped/bikes 100 1.00 100 085 .99

Flph, podibikes 088 100 100 100 100

Frt .00 1.00 100 085 .98

Fit Protacted 0.85 1.00 1,00 1.08 1.00

Satd. Flow {pro¥) 1626 1739 1739 1354 5821

Fit Parmitied 072 100 100 100 1.00

Said. Flow (perm) 1228 1736 1738 1354 5821

Peak-hiour factor, PHF 084 084 084 083 083 083 09t 08 081 082 o092 002
Adj. Flow {vph} 73 360 0 0 61 i8 36 785 a8 0 0 0
RTOR Reduction {vph) 0 Q ] 0 a 10 0 20 0 0 0 0
Lane Group Flow {vph} 73 360 G 0 61 8 0 885 0 0 0 0
Confl, Peds. (#hr) 10 21 13 23 2 32

Tuin Type Perm Porm  Split

Protéctéd Phases ' 4 8 ‘ 2 2

Permitied Phases 4 8

Actuated Green, G {s) 4.0 410 4.0 #.0 41,0

Effactive Green, g (s) 440 410 410 410 41.0

Actuated (/C Ratio 046  0.48 048  0.48 0.46

Clearance Time (s) 4.0 4.0 4.0 4.0 4.0

LangGrp Cap {vph) 559 792 782 517 2652

vis Ratic Prot ¢0.21 0.04 c0.15

vis Fatio Perm - 0.06 . 0.01 -

vic Ratio 0.13 045 0.08 001 .34

Uriform Delay, gt 142 168 138 134 157

Prograssion Factor 068 (.62 .00 1.00 1.00

Incremantal Delay, 62 04 16 0.2 60 0.3

Defay (s) 100 121 140 135 16.1

Leval-of Sarvice 8 ~B B . B: 8

Approach Delay {s) 11.8 13.9 16.1 0.0

hifsies

HOM Average Conlrod Dalay 14.6 HCM Lovet of Service B
HGM Volume to Capactty ratio 0.39
Actuated Cyele Langth () 80.0 Sum of lost itna-{s) 80
Intersection Capacily Utilization 55.0% iCU Level of Service A
Analysis Period {min) 15

¢ Critical Lane Group

FHI - Metro 202 8/10/2007 Future AM Synchro 7 - Report
Yuser_name% Page 1



HCM Signalized intersection Capacity Analysis
3; Washington St & Division St 812812007

Ay

Movenient

Lane Conti gurahons

Volums {vph) 61 142 g 0 258 130 63 1082 46 0 0 0
ideal Flow (vphpl) 1900 1900 1800 1900 {1800 1900 1900 1800 1800 1900 180G 1800
Lane Width 10 10 12 12 10 9 10 He 12 12 12 12
Total Lost time (s) 40 4.0 4.0 4.0 4.0

L.ane Utll, Factor 100 100 1.60 100 0.86

Frpb, ped/bikes 100 100 1.00 0.94 1.00

Fipb, pedibikes 097 100 100 100 1.00

Frt 100 1.00 100 085 0.99

Fit Protected 095 100 100 100 1.00

Satg. Flow {prot) 1608 1739 1738 1342 5403

Fht Permitted 043 100 100 100 1.00

Sald. Flow (perm) 734 1739 1738 1342 5903

Paak-hour factor, PHF 085 085 085 07t 07+ -07F 08 gBs 088 gy 082 0@
Adi. Flow {vph) 72 167 0 0 383 183 721230 52 0 ) 0
RTOR Redietion {vph) 0 0 0 0 0 12 0 6 0 0 0 0
Lane Group Flow {vph} 72 167 G 0 363 171 g 1348 0 0 ¢ 0
Confl. Peds. (#hn) 35 5 32 28 25 36 25 15
Tum Type Perm Perm  Split

Protected Phases 4 B 2 2

Permitted Phases 4 8

Actuated Graen, G (5) 1.0 4.0 40 410 4.0

Effective Green, g (s) 410 410 410 40 41,0

Actuatedd ¢/C Ratio 048 046 046 046 048

Clearance Time (s) 49 4.0 4.0 4.0 40

LanaGrp Cap {vph) 338 742 792 61 2689

v/s Ratio Prof 0.10 c0.21 c0.23

vis Ratlo Perin 0,10 : 03

vic Ratio 022 0.21 045 028 0.50

Uniform Detay, 61 148 148 169 1583 17.3

Progression Factor 0.61 0.63 1.00 1.00 1.00

Incremental Delay, d2 14 Qb 1.9 1.4 0.7

Delay {s) 10.4 9.9 188 164 18.0

Lavel of Service - B A B B 8

Approach Delay (s) 108 18.0 18.0 0.0
Appr'oach LOs ' B B - B A A
HCM Avarage Cc}n%m’ Jalay 7.1 HCH LFVG } Sovice B

HCM Volume to Capacity ralio 0.48

Actuated Cyols Length (s} 90.0 Sum of lost time {s) 8.0

Intersection Capacity Utilization 56.8% ICU Level of Service B

Analysis Period {min) 15

¢ Critical Lane Group

FHI - Metro 202 8/10/2007 Existing PM Synchro 7 - Repont

Yuser_name% Pags 1



HCM Signalized Intersection Capacity Analysis

3: Washington St & Division St

8/28/2007

Nl
Movaies BELY BT SBR
Lane Configurations
Volume {vph) 63 148 0 0 268 135 66 1126 48 0 0 0
ideal Flow (vphpl) 1900 1800 1900  19C0 1500 1900 1900 1900 1500 1900 1900 1500
Lane Width 10 10 12 1z 10 g 10 10 12 12 12 12
Total Lost time {s) 4.0 4.0 40 4.0 49
Lane Uti. Factor 100 1. 1.0 100 0.86
Frpb, ped/bikes 1.00  1.00 160 084 1.00
Fipb, pediuikes 087 100 1.60. 1.0 1.00
Fri 1.00 1.00 100 085 0.89
Flt Protected 095 100 1.0 100 1.00
Satd. Flow {prot) 1610 1739 1739 1342 5902
Fit Permitted 042 1.00 1.00 1.00 100
Satd. Flow {perm) 712 1739 1739 1342 5802
Peak-hour factor, PHF 085 085 08 07t 071 g7l 083 088 088 092 062 092
Adj. Flow (vph) 74 174 0 0 377 190 75 1280 55 0 0 0
RTOR Reduction {vph) 0 0 i 0 0 10 ] 8 ¥ 0 0 0
Lane Group Flow (vph) 74 174 0 0 377 180 0 1404 0 0 0 ]
Confl. Peds. (#fhr) 35 50 32 28 25 36 25 15
Tumn Type Parm Perm  Split
Protacted Phases 4 8 2 2
Permitted Phases 4 8
Actuated Green, G {s) 410 419 410 4.0 419
Effective Green, g {s) 410 410 4.0 4.0 410
Actuated g/C Ratio 046 048 046 048 0.46
Clearance Tims (s) 4.0 4.0 4.0 4.0 4.0
Lana:Grp Cap {vph) 824 792 792 BIT 2380
v/s Ratio Prot 016 c0.22 c0.24
v/s Ratio Pemi- 0.10 ' 013 .. '
vi¢c Ratio 023 022 043  0.28 0.52
Uniform Delay, di 148 148 170 154 175
Progression Factor 060 083 1.00 100 1.00
Inctemental Delay, d2 15 0B 20 12 07
Delay (s) 105 9.9 18.1 16.6 18.2
Lovel of Service B A B8 B B
Approach Delay (s) 10.1 18.3 18.2 0.0
Approach LOS B B 8 A
IntesSaciion S
HCM Averags Control Delay HCM Loval of Service B
HCM Voiume to Capacity ratio :
Actuated Cycle Length (s) 96.0 Sum of lost time (s)° 80
Intarsection Capacity Utilization 58.1% tGU Level of Service B
Analysis Pariod {min 15

¢ Critical Lanae Group

FHI - Metre 202 8/10/2007 Background PM
%user_name%%

Synchro 7 - Report

Pags 1



HCM Signalized intersection Capacity Analysis

3: Washington St & Division St 8282007
AN "y

Movainsn] BBl H BH R - 5ER

Lane Configurations ] 4

Yolumae {vph) 83 148 ] 0 284 150 66 1128 86 g 0 0

ideal Flow (vphpl) 1900 1900 1800 1900 1900 1800 1900 1800 1900 1900 1800 1800

Lane Width 10 10 12 12 i0 9 10 10 12 12 12 12

Total Lost time {s) 4.0 40 40 40 4.0

Lane Litil, Factor 100 100 100 100 0.85

Frob, pedibikes 100 1.00 100 094 0.99

Fipb, ped/bikes 008 100 : 100 - L0 190

Fit 100 1.00 100 085 0.99

Fit Protected 085 1.00 100 100 1.00

Satd. Flow (prot) 1613 1739 1739 1342 5857

Fit Permitted 040  1.00 100 00 1.0G

Satd. Flow {perm) 676 1739 1738 1342 5857

Peak-hour factar, PHF 08 08 08 07 0.71 0.1 D88 088 088 082 092 092

Adj. Flow (vph) 74 174 0 0 400 21 75 1280 98 0 0 0

RTOR Beduclion {vph} 0 0 D 0 0 10 0 12 0 0 G 0

Lane Group Flow {vph) 74 174 0 0 400 201 0 144t 0 0 0 0

Confl. Pads. {#/hr) .35 50 32 28 25 36 25 15

Turn Type Parm Perm Split

Protected Phases 4 8 2 2

Parmitied Phases 4 8

Actuated Greer, G (s) 4.0 430 410 40 41.0.

Eifective Green, g {s) 410 410 410 410 41.0

Actuated g/C Ratlo 046 B4 046 046 046

Clearance Time (s) 4.0 4.0 4.0 4.0 4.0

Lane*Grp Cap (vph) 308 792 792 81 2888

v/s Ratio Prot (.10 ¢0.23 ¢0.25

vis Ratio Perm 0.1 3 ' 0,15 L

vic Ratio 0.24 g.22 0.51 (.33 0.54

Uniform Delay, ¢ 150 148 73 187 17.7

Progression Factor 6680 083 100 100 1.00

incremental Datay, d2 1.7 0.6 23 14 0.8

Delay (s) 107 98 198 7.1 185

Love! of Barvice B A B 8 B :

Approach Dalay (s) 101 18.8 i85 0.0

Approach LOS B B B . A

HOM Avérags Contiot Délay 17.7 HCM Laved of Sapvice 8

HCM Velume to Capacity ratio 0.52

Actuated Cycls Length () 9.0 Sum of Just tma (s) 8.0

intersection Capacity Utilization 59.2% ICU Level of Service B

Anatysis Period (min) 15 '

¢ Critical Lane Group

FHI - Metro 202 8/10/2007 Future PM Synchro 7 - Report
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HCM Signalized Intersection Capacity Analysis
6: Washington St & 5th Ave 8/28/2007

Movamn

Lane Configusations

Volume {(vph) 0 262 K} 3 a3 0 0 0 0 102 B02 24
Ideai Flow (vphpl) 1900 1900 1900 150G 1900 1900 1900 1800 900 1900 1900 1900
Total Lost time () 51 5.1 5.1 40

Lane Util. Factor 1.00 1.00 1.60 .81

Frpb, pedibikes 1.0 .60 1.00 1.00

Fipb, ped/bikes 1.00 099 100 1.00
2 0:89 100 100 ‘ 100

Flt Frofected 1.00 395  1.00 0.99

Satd. Flow {pfot) 1644 1580 1425 4302

Fit Permitted 1.00 0.44 1.00 0.99

Satd. Flow {perm) 1644 726 1425 , 4302
Peak-hour facior, PHF 087 087 087 086 086  0.86 1.00 1.0 100 0.9t 0.81 0.91
Adi Flowbvph) 0 301 36 45 38 g - 90 ] 0 112 gat 28
RTOR Reduction (vph) 0 5 0 0 0 0 0 0 0 0 3 0
Lane Group Flow {vph) ¢ 332 0 45 38 0. 4] 0 0 0 1016 0
Gonfl. Peds. {#fr) # 20 10 24 3 10
Parking {#hr) . . 14 : ' 10 ,
Tum Type Perm Sphit

Profectad Phases 4 B 6 6
Permitted Phases 8

Actisatod Green, G {s) 34.9 349 . U9 46.0
Effective Green, g {s) 34.9 349 349 45.0
Actuated g/fC Matio 0.39 0.8 039 0.51
Clearance Tima (s) 5.1 5.1 5.1 4.0
Lane'GrpTap (vphy © 838 282 553 2t5%

vfs Ratio Prot cB.20 0.03 c0.24
vis'Ratio-Perm Lo 008 e . -

vic Ratio 0.52 0.16 0.07 0.46

Uniform Delay, d1 211 180 173 : 14,1
Progressicn Facior 1.00 072 073 1.00
Incremental Dalay, d2 ‘ 3.0 12 o2 : 0.7

Delay {s) 24.2 4.1 i2.8 14.8

Lavel.ot Sarvice G B. B : o . B
Approach Delay (s) 24.2 135 0.0 14.8
Appioach LO8 C B - A : B
Idersoction Sumimary

HCM Average Controt Defay - 154 HOM Laval of Sanvice B

HCM Volume to Capacity ratio 0.49

Actuated Cyelg Length {s} 90.0 Sum of iost Bme (8) 9.1

Intersection Capacity Utilization 52.9% ICU Leval of Sarvice A

Analysis Period (min} 15 ’ :

¢ Critical Lane Group

FHI - Metro 202 8/10/2007 Existing AM Synchro 7 - Report
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HCM Signalized Intersection Capacity Analysis
6: Washington St & 5th Ave 8/28/2007

e T T A T

Lane Configurations B % 44p

Valume {vph) 0 273 32 41 X 0 0 D 6 108 8w 25
ideal Flow (vphph) 1900 1900 1900 1800 1900 1900 1800 1800 1900 1900 1900 1900
Total Lost fime {8) 5.1 54 51 4:0

Lane Uil. Factor 1.00 100 100 0.91

Frpb, pedfrikes 1.00 100 1.0 1.00

Flpb, ped/bikes 1.00 0.9g 1.00 1.00

Frt : 0.90 O 100 1.00

Flt Protected 1.00 095 100 0.99

Satd. Flow {prot) 1645 1880 1485 4362

Fit Permited 1.00 0.42 1.00 0.99

Satd. Flaw {perm} 1645 _ 706 1425 4302
Peak-hour factor, PHF 087 087 0B7 086 08 08 100 10¢ 100 081 081 09
Adj. Fiow (vph) 0 34 37 48 40 0 6 . 0 0 e 916 2
RTOR Reduction {vph) ] 5 0 0 0 ¢ 0 0 0 0 3 0
Lane Group Flow {vph} 0 346 0 48 40 0 0 0 0 0 1056 0
Confl. Peds. (#/hr) 1 20 10 24 3 10
Parking (#/b1) ‘ e 10 . 10 -
Tum Type Parm Split

Protected Phases 4 : 8 6 6
Permitted Phases 8

Actuated Graen, G (s) 34.9 349 348 480

Effective Green, g {s) 34.9 349 349 46.0
Actuated ¢/C Ratio 0.39 039 0.9 0.51
Clearance Time {s) 5.1 5.1 5.1 4.0
LenelGn Gap.{vph) 638 2n 553 2189

v/s Ratio Prot c0.21 £.03 c0.25

vis Ratio-Pere : R 172 R L

vic Ratio 0.54 0.18 007 (.48

Undfori Dalay, d1 - 21.4 181 174 143
Progression Factor 1.00 072 074 1.00
Incremental Dalay, ¢2 33 14 03 - 0.8
Delay{s) 247 145 130 15.0

Levat of Servics. " C - B B R B
Approach Delay (s) 247 138 0.0 15.0
Approach LO§ [& . ' B A B
Iniarsection Summary

HCH Aveorage Conirod Detay 17.2 HOM Level of Sarvice : B

HCM Volume to Capacity ratio 0.51

Actuated Cydle-tength {s) 9.0 Sum of lost fime () ' 9.1

intersection Capacity Utilization 54.4% ICU Level of Service A

Analyss Peried {min) 15 '

¢ Critical Lana Group

FHI - Metro 202 8/10/2007 Background AM Synchro 7 - Report
%user_name% Page 2



HCM Signalized Intersection Capacity Analysis
6. Washington St & 5th Ave B/28/2007

VR T Y

Lane Configurations 4%

Voluma (vphy 0 120 434 25
[deal Flow {vphp) 1800 1900 1800 1900 1900 1800 1900 1300 1900 1800 1800
Total Lost tirma (s) 5.1 5.1 4.0

Lane Uil. Factor 1.00 1.00 0.91

Fipb, ped/bikes 1.00 1.00 100

Fipb, ped/bikes 1.60 1.00 1.00

F 0.99 1.00 1.00

Flt Protected 1.00 1.00 .09

Said, Flow (prot) 1645 1425 4300

Flt Permitted 1.00 1.00 0.99

Satd, Flow {perm) , 1845 , 1425 o 4300 -
Peak-hour factor, PHF 087 087 0487 6.86 0.86 1.00 1.00 100 0.9 0.4 0.91
Adj. Flow fyph} ¢ 318 kg 41 0 . 0 0 0 132 916 27
RTOR Reduction {vph) 0 5 0 0 0 0 0 0 0 3 0
Lane Group Flow {vph) 0 350 4 4 0 0 0 0 0 1072 0
Confl. Peds. {#hr) H 20 24 3 10
Paridng {#h1) . : 10 . - 10

Tum Type Perm Split

Protected Phases 4 8 6 6
Permitted Phases 8

Achuated Green; G () 349 349 348 46.0

Effactive Green, g (s} 34.9 349 349 46.0
Actuated g/C Ratio 0.35 0.3 039 051
Clearance Time {(g) 5.1 54 5.1 4.0

Lane Grp-Capfyph) - £38 268 853 2198

v/s Ratio Prot cg.2 0.03 c0.25
visRatio e ' T . 008 : ' ' - o

vic Ratio 0.55 Ge2 007 0.49

Unfferen Delay, €1 214 184 174 ' 4.3
Progression Factor 1.00 0.80 082 1.00
incrémental Dafay, d2 34 S 03 o o8

Delay (s) 24.8 166 144 15.1
Lavetof-Sefvice G . B B n B
Approach Deiay {s) 24.8 157 0.0 15.1
Approach LO§ - .- C B AT ‘B

ntarsection Stmmary
HOM Avarage Control Delay .
HCM Volume to Capacity ratio 0.51
Actuated Cycle-Length {s) 8.0 Sum of lost time (s) - 9.1
Intersection Capacity Utilization B5.0% ICU Leval of Service A
Analysis Pariod (mif). 15 .

¢ Crilical Lane Group

HCM Level of Ssrvice

FHi - Melro 202 8/10/2007 Future AM Synchro 7 - Report
%Uuser_name% Page 2



HCM Signalized Intersection Capacity Analysis

6: Washington St & 5th Ave B/28/2007
Ay e T A e V. R

3L ERT . ERR HBR 8 8
Lane Contigurations L] 4 EE SN
Volwmne {vph) 0 149 43 158 196 0 0 ] 0 5 893 59
ideal Flow {vphpl) 1900 1900 1900 1900 1900 1800 1900 {900 1900 1800 1800 1900
Totat Lest ime (s) 5.4 51 5.1 ’ 4.0
Lane Uiil, Faclor 1.00 106 1.00 0.91
Frpb; pocdbikes 0.09 100 100 0.89
Flph, pedibikes 1.00 098 100 1.00
Ft 0.97 100 T80 0.88
Fit Protacted 1,00 0.85 100 1.00
Satd, Flow {prot) 16807 1555 1425 4270
Fit Permittad 1.00 0.55 1.00 1.00
Satd. Flow {perm) 1607 BOS 1425 . : . 4770
Peak-hour factor, PHF 679 Q79 079 078 079 0.79 100 100 100 087 087 087
Adi. Flow {vph) -0 <189 54 197 - 248 0 0 0 0. 64 1026 48
RTOR Reduction {(vph) 0 12 0 0 0 0 0 0 ] 0 8 )
Lane Group Fiow {vph) 0 23 0 197 248 D 0 0 0 0. 1180 0
Corii. Peds. (#hr) 28 25 22 36 20 33
Parking (#/hn) 0 ., 10
Turn Type Parm Spiit
Protected Phases 4 8 B &
Permitted Phases 8
Actuated Gresn, G (5) 349 349 349 46:0
Effective Green, g (s) 349 349 349 46.0
Actuated o/C Ratio 0.39 039 039 951
Clearance Time (s) 5.1 5.1 5.1 49
Lane Grp Cap {vph} 823 37 853 2182
v/s Ratio Prot 0.14 0.37 c0.27
v/s RatioFerm - L ohp2 L '
vic Ratio 0.37 0.57 045 0.53
Uniferm-Delay, d1 19.7 218 204 147
Progression Factor 1.00 050 082 1.00
Incrementat Deélay, d2 A7 60 24 0.9
Delay (s) 214 169 134 15.6
Leval of Senvice. e B B . 8
Approach Delay {s) 21.4 14.8 0.0 15.8

c B A OB

Approach-LQS-

iniersaction Sim
HOM Averaga Conirof Dslay

HCM Volume to Capacity ratio

Aciuated Cyéle Lenglh (s)

Intersection Capacity Utifization

Analysis Patiod {min)
¢ Critical Lane Group

Sum of lost time {s) .

“HOW Lovel of Servics -

ICU Leval of Sarvice

FHI - Metro 202 8/10/2007 Existing PM

%user_name%

Synchro 7 - Report

Page 2



HCM GSignalized Intersection Capacity Analysis

6: Washington St & 5th Ave 8/28/2007
O T 20 N SR S S

Movemant 0 (BB SGL S8BT opR

t.ana Configurations $4%

Volums (vph) 0 0 0 58 4P3 61

Ideat Flow {vphpl} 1900 1800 1500 1900 1900 1900 1500 1500 1900 1900 1800 190D

Total Lost time {s) 51 5.1 51 40

Lane Uil Factor 1.00 1.00 1.00 0.91

Frpb, pedibikes 0.99 .00 100 0,99

Flpb, ped/bikes 1.00 088 100 1.00

Frt 057 108 10 049

Fit Protected 1.00 0.95 1.00 1.00

Satd. Flow {prof) 1608 1856 1425 4270

Fi Permitted 1,00 053  1.00 1.00

Satd. Flow (parm) 1606 B76 1425 4270

Peak-hour factor, PHF 079 079 073 079 079 07% 100 100 100 0B7 087 087

Adj. Flow fvph) - -0 1% 57 25 28 ¢ 0 8 0 87 1068 70

RTOR Reduction {voh) 0 12 0 0 0 0 0 0 0 0 7 0

Lane Group Flow {vph) 0 24 0 205 238 0 0 ] 0 0 1198 ]

Conil. Peds. {#/hr) 28 25 22 36 20 33

Parking {iifhi) : 10 10

Tum Type Perm Split

Protected Phases 4 8 B 8

Permittad Phases g

Actuated Green, G {s) 349 349 349 46.0

Effective Green, g {s) 349 349 349 46.0

Actuated /G Ratio 0.39 039 039 0.51

Clearance Time (s} 5.1 5.1 5.1 4.0

Lane:Grp Cap (vph) 623 340 553 2182

/s Ratio Prot 0.15 0.18 c0.28

vis Ratio Perm. : 028 . ‘

vic Ratio 0.39 080 047 0.55

Uniform Dalay, d1 198 220 208 14.9

Progression Factor 1.00 050  0.52 1.00

Ingremental Delay, d2 1.8 8.9 28 1.0

Delay {s) 217 180 132 15.9

{.avel of Sarvice C B B . 8

Approach Delay {s) 217 1583 0.0 159

Approach LOS B B A B

HCM Average Confrol Deiay . HCM Lavet of Service

HCM Volume to Capacity ratio 8.57

Actuated Cycle Length {s) 80.0 Stm of kst fime {s) 9.1

Intersection Capacity Utitization 58.1% ICU Level of Service B

Analysis Period {min) 15 :

¢ Critical Lane Group

FHI - Metrg 202 8/10/2007 Background PM
FeUser_name%

Synchio 7 - Report

Page 2



HCM Signalized Intersection Capacity Analysis

6: Washington St & 5th Ave

87282007

Aoy v

Nivermenl CBEL O EBT 9BE S BB
Lans Configurations B % J45
Volume {vph) 0 155 48 175 0 0 0 56 943 81
ideal Flow {vphpl) 1800 1800  19CC 1900 ¥900 1860 1800 1900 1500 1900 1800 1500
Total |ost tima {s) 5.1 5.1 5.1 40
Lane Util. Factor 1.00 100 100 0.91
Fiph, pedibikes 0.98 100 100 0.99
Flpb, ped/bikes 1.00 388 100 1.00
Frt 0.87 00 1o 0.99
Flt Protected 1.00 0.95 1.00 1.0
Safd, Flow {prot) 1802 1857 1425 427
Fit Parmitted 1.00 0.53 1.08 1.60
Satd. Flow (perm) 1502 888 1425 AT
Peak-hour factor, PHF 079  G79 079 079 079 079 1.00 1.00 106 087 087 087
Adj. Flow (vph) 0 196 61 222 pR2 0 0 0 0 &7 1084 70
RTOR Reduction (vph) 0 12 0 0 ) 0 0 0 0 0 7 0
Lane Group Flow {vph) 0 245 0 22 o682 0 0 0 ) 0 1214 0
Confl. Peds. (#/hr) 28 25 22 36 20 33
Parking .(#f) . 0 10
Tumn Type Perm Split
Protacted Phasas 4 ] 6 6
Permitted Phases 8
Actuated Green, G {s) 34.9 343 349 480
Eflective Green, g {s) 349 349 38 48.0
Aotuated g/ Ratio 0.39 038 039 0.51
Clearance Time {s) 5.1 5.1 5.1 4,0
Lans Grp-Gap {vph) 621 337 553 2183
v/s Ratio Prot 0.15 0.8 c0.28
vis Ratio Perm " 0626 g
vi¢ Ratio 0.38 066 047 0.56
Unkorm Delay, d1 19.9 27 2.7 150
Progression Factor 1.00 049 051 1.00
Incremerital Dalay, 62 19 88 25 1.0
Delay (s) 21.8 196 130 16.1
Level of Service G B B “B
Approach Delay (s) 2t.8 16.0 06 16.1

B A B

Approach LOSs - C

HCOM Averaga Ccm:ms Defay 188 HCM Level of Servics B
HCM Volume tg Capacity ratio 0.60
Actuated Cyolg Langth {s) 90.0 Sum of lost time (s} a1
intersection Capacity Utilization 59.2% ICLi Laval of Service B
Analysis Period (min) 15

¢ Critical Lane Group

FH! - Metro 202 8/10/2007 Future PM
Y%user_name%
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Myait Hutels & Rosarts

Jatipary 14, 2608

For oday's mulli-tasking travelers, time is gold. Ta halp ease he pace, Hyatl
Holels & Resorts has created “Web-In® and “Web-Cul,” convenient, onling check-
in and check-oul systems avallable at over 100 of its North American properties
Ibrough the Hyall.com website. As company-wide services available to all Hyall
guesls, bolh features represent induslry firsls. “Wweb-Oul” introduces an all-

rew benefi, while “Wet-In" was previously availabie only to Hyatl's Gold
Passport loyaily members.

Operations are user [riendly. A “Check-n” bulton on the Hyalt.gom homepage
ehables guests 1 check in via the Inlernet after 1:00 pm on their day of

arrival. Room keys may be coliacted from holel-lobby kiosks al each guest’s
convenience. Hyalt's “Web-Oul” option is made available through e-mail. On lhe
moring of a scheduled departure dale, the guest will receive @ message o
raview their accounl will an oplion to proceed wilh check out via their POA or
laptop. Gnee the check out funclion is complete, Ihe guest will lhen be emailed
a copy of a folie containing a "0" balance. This is of high imporance to
business travelers as il is lypically required for expense purposes.

“These new oplional benefits are part of Hyall's continued effort to provide a
sense of ease for our customers and also rellects our commitment to raising the
bar on industry standards,” said Gary Doiiens, Senior Vice President of
Operations. "Hyall's dedicalion lo pulting guests first makes creative

sclulions and guest convenience high priorities. We look forward to increased
demand for these services from our cuslomers who value efficient oplions when
lraveling.”

Gold Passport Members using Hyatl.com will conlinue to enjoy addilional perks,
sueh as an inilial reservation confirmation message from E-concierge, a 7-day
reminder message, and a day-of-arrival e-mall thal inciudes a direct link t¢
“web-In.” Onfine check-in time for Diamond Passport members will maintain its
clite status of 9:00 am.

As another industry first, Lo be inlroduced in 2008, guesls will soon be able

1o pre-select their guestroom of choice online or at he check-in kiosk,
through enhancements introduced (o the "Web-In" feature. Graphic images of
fioor plan layouts and room avaitability will make selection as sirgle as
choosing an aifine seat. In addition, every guest who makes a reservation
online will soon receive a day-ol-arrval emall with a direct “Web-In" link.
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1%- TETRA TECH, INC.

MEMORANDUM

TO: Ira Ury

FROM: Kelly K. Ferencz, B.E.
Joseph A. Sopoliga, P.E,

DATE: September 17, 2007

SUBJECT: Proposed Hotel at Metro 202 - UPDATED

The following are responses to City of Ann Arbor questions regarding the traffic impact study for the proposed
development:

Issue 1. Traffic Study correction including trip generation change or clarification on rooms defined as
occupied or unoccupied ov % of occupied.

Response 1: The trip generation forecast assumes there are 120 rooms while utilizing the trip generation
forecast for ‘rooms’. This land use assumes that the hotel would be 83% occupied and FHI has
indicated that on an average good day the hotel would be 70% occupied. Therefore the tnip
generation would prove conservative. Accepted practice for preparing a traffic impact analysis is
to evaluate a typical peak period. After conversations with Pat Crawly at the City of Ann Arbor,
he is in agreement.

Issue 2: The drop off lane should account for random drop off and arrivals when calculating number of
spaces.

Response 2; The drop offfpick up calculations agsmned a conservative demand given the analysis clarified in
Issue 1. In addition, it was assumed that all vehicles exiting in the AM peak hour (20 vehicles)
and arriving in the PM peak hour (38 vehicles) would use the drop off lane rather than using
available on street parking that could better suit their route given the one way street network or
parking at the Liberty Street Parking Structure prior to checking in. Additionally, all of the
vehicles arriving in the PM peak hour are not checking into the hotel. Therefore, based on
conversations with Pat Cawley it is asswmed that 10% (or approximately 4 vehicies) will not use
the drop off area during the PM peak hour but instead use other area parking {o get to the hotel.
Therefore the updated peak demand of the drop off zone would be 34 vehicles.

Based on this assumption, an additional queue analysis was completed assuming a 5 minute, 0
minute and 7 minute service rate for a guest to check into the hotel and return to their vehicles.

5 minute service rate: Using an average service rate of 5 minutes per vehicie per parking bay the
drop off area can service up to 12 vehicles per hour per parking spot or 48 vehicles total in the
proposed drop off area.

6 minute service rate: Usimg an average service rate of 0 minutes per vehicie per parking bay the
drop off area can service up to 10 vehicles per hour per parking spot or 40 vehicles total in the
proposed drop off arca.
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Issue 3:

Response 3:

Issue 4:

Response 4:

Issue 5.

Response 5:

Issue 6.

Response 6:

Issue 7:

Response 7:

7 minute service rate: Using an average service rate of 7 minutes per vehicle per parking bay the
drop off area can service up to 8 vehicles per hour per parking spot or 32 vehicles fotal in the
proposed drop off area.

The queuing analysis presented above indicates that with a 5 minute and ¢ minute service rate
moere than adequate capacity is available in the drop off zone during the weekday PM peak hour.
With a 7 minute service rate, the drop off area would be slightly overloaded. However, there is a
minimum probability of having all visitors to the hotel experiencing a 7 minute service rate at the
front desk.

Tvpo — the report calls Fifth Street the correct name is Fifth Avenue.

If a revision to the study is required, this typo will be corrected throughout the report.

Need to dimension lanes across S. Division Street.

Meier Architects and/or Site Engineer to incorporate this comment on their site plan. In addition,
Synchro analysis is attached illustrating that the conversion of Northbound Division Street from
four lanes to three lanes would have a minimal impact on the operation of the Division Street and
Washington Street intersection.

Does the traffic study include trips between the Hotel and the designated parking spaces?

QOur analysis assumes that all PM peak hour inbound traffic associated with the proposed hotel
would be checking in and utilizing the proposed pick-up/drop-off area in front of the
development on Division Street. Therefore, inbound vehicles would stop in the drop off arca
prior to parking in the existing Liberty Square Parking Structure, located to the east of the
proposed site on Washington Street. It was assumed that PM peak hour outbound vehicles
would exit directly from the Liberty Square Parking Structure.

During the AM peak hour, it was assumed that all inbound vehicles would travel directly to
the parking structure and walk to the proposed hotel as they are most likely not checking into

the hotel. The analysis assumes that all outbound vehicles in the AM peak hour would exit
the structure and proceed to the drop off area to complete their checkout,

These volumes were accounted for in our analysis however are not differentiated in Figure 4.
If a revision to the traffic study is required, the difference will be identified.

Does the Hotel plan to have a shutile service? If so, where is it parked?
It is our understanding that there will not be shuttle service provided by the proposed hotel.
Does the Hotel plan to have a maintenance vehicle? If so, where is it parked?

It is our understanding that there will not be a maintenance vehicle.
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Issue 8: Why is the trip count so different between the apartment project (643) and this project (701)?

Response 8: Al traffic forecasts were completed using information contained in the most recent edition of
Trip Generation (7" Edition) published by the Institute of Transportation Engineers. Different
developments have different trip generation characteristics for the peak hours and total daily
traffic volume forecast. One possible explanation would be that a hotel would have traffic that
would be generated by employees which an apartment project would not experience. Further, the
apartment development also contained retail and bank uses which experience ‘pass-by’ or
‘diverted trips’ which a hotel would not experience.
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HCM Signalized Intersection Capacity Analysis FHI - Metro 202
3: Washington St & Division St Future PM

A N r ANt o,

Movement ._ B / Bl T NBR:

Lane Configurations L % 4 i 4

Volume (vgh) 83 148 0 0 284 150 86 1126 86 0 0 0
[deal Flow (vphpl} 1900 1900 1900 1900 1900 1600 1800 1900 1800 1800 1900 1900
Lane Width 10 10 12 12 10 9 10 10 12 12 12 12
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0

Lane Util. Factor 100 1.80 100  1.00 0.91

Frpb, pedibikes 1.00  1.00 100 0.94 0.99

Fipb, pedibikes £98  1.00 100 1.00 1.00

Fit 1.00  1.00 1.00 085 0.99

Fit Protected 0.95 100 1.00  1.00 1.00

Satd. Flow {prot) 1613 1739 1739 1342 4648

Flt Permitted 040  1.00 1.00 100 1.00

Satd. Flow (perm) 676 1739 1738 1342 4648

Peak-hour factor, PHF 085 085 08 o47F 071 071 088 088 083 092 092 (982
Adj. Flow {vph) 74 174 0 0 400 211 75 1280 98 0 0 0
RTOR Redugction {vph) 0 0 0 0 0 12 0 g 0 0 0 0
Lane Group Fiow {vph) 74 174 0 0 400 198 0 1444 0 0 0 0
Confl. Peds. (#hr) 35 50 32 28 25 36 25 15
Tumn Type Perm Perm  Split

Protected Phases 4 8 2 2

Permitted Phases 4 8

Actuated Green, G (s) 410 410 410 410 41.0

Effective Green, g (s) 41.0 4.0 41.0 440 41.0

Actuated g/C Ratio 046 046 046 046 0.46

Clearance Time (s) 4.0 4,0 4.0 4.0 4.0

Lane Grp Cap {vph) 308 792 792 611 2117

v/s Ratio Prot .10 c0.23 ¢0.31

vis Ratio Perm 0.1 0.15

vic Ratio 024 022 051 033 0.68

Uniform Delay, d1 16.0 148 173 157 19.4

Progression Factor 060 083 100 1.00 1.00

Incremental Delay, d2 1.7 0.6 2.3 1.4 1.8

Detay (s) 10.7 9.9 196 171 21.2

Levet of Service B A B B C

Approach Delay (s) 10.1 18.7 21.2 8.0

Approach LOS B B C A

Intersection Stmma

HCM Average Control Delay 19.3 HCM Level of Service "B
HCM Volume to Capacity ratio 0.58
Actuated Cycle Length (s) 90.0 Sum of lost time (s) 8.0
Intersection Capacity Utilization 59.2% ICU Leve! of Service B
Analysis Period {min) 15

¢ Critical Lane Group
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HCM Signalized Intersection Capacity Analysis
3: Washington St & Division St

Background PM
FHI - Metro 202

[

—+ Y ¥

Movernen BR NET SBR
Lane Configurations £ 4 Dig

Volume {vph) 63 148 0 0 268 135 66 1128 48 ¢ 0 H
Ideal Flow (vphpl) 1900 1900 1900 100 1900 1900 1900 1800 1900 1900 1900  180C
Lane Width 10 10 12 12 10 9 10 10 12 12 12 12
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0

Lane Utit. Factor 100 1.00 1.00  1.00 0.91

Frpb, pedfbikes 160 1.00 100  0.94 1.00

Flpb, ped/bikes 097 100 .00 1.00 1.00

Frt 100  1.00 100 085 0.99

Flt Protected 095 100 100 1.00 1.00

Satd. Flow (prot) 1816 1739 1739 1342 4684

Flt Permitted 042 100 100 1.00 1.00

Satd. Flow (perm) 712 1738 1739 1342 4684

Peak-hour factor, PHF 085 085 08 0¥t 071 07t 083 088 088 092 092 092
Adj. Flow {vph) 74 174 9 0 377 190 75 1280 55 0 0 0
RTOR Reduction (vph) 0 0 0 0 0 12 0 5 0 0 0 0
Lane Group Flow {vph) 74 174 il 0 377 178 0 1405 0 0 0 0
Conft. Peds. (#hr) 35 50 32 28 25 36 25 15
Turn Type Perm Perm Split

Protected Phases 4 8 2 2

Permitted Phases 4 8

Actuated Green, G (s) 4.0 410 410 410 41.0

Effective Green, g {s) 410 418 410 41.0 41.0

Actuated g/C Ratio 046 046 046 046 0.46

Clearance Time {s) 4.0 4.0 4.0 4.0 4.0

Lane Grp Cap (vph) 324 792 792 81 2134

vis Ratio Prot 0.10 ¢0.22 ¢0.30

vis Ratio Perm 0.10 0.13

vic Ratio 023 022 448 029 0.66

Uniform Delay, d1 149 148 170 154 19.1

Progression Factor 060 063 100 100 1.00

Incremental Delay, d2 1.5 08 2.0 1.2 1.6

Delay (s) 10.5 9.9 181 168 20.7

Level of Service B A B B C

Approach Delay (s) 10.1 18.2 20.7 0.0
Approach LOS B B c A

Intersection Stimman

HCM Average Control Delay 18.9 HCM Level of Service B
HCM Volume to Capacity ratio 0.57

Actuated Cycle Length (s 90.0 Sum of lost time {s) 8.0
Intersection Capacity Utiization 58.1% ICU Level of Service B
Analysis Period (min) 15

¢ Critical Lane Group
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