








































































  
 
RES ☒ #  R-24-27       BILL ☐#City Clerk Only                      ORD ☐# City Clerk Only 
     
Date:  6/4/24          Department:  Public Works 
   
Meeting Date Requested: 6/10/24  
 
Public Hearing:  Yes ☐ Date:  Click here to enter a date. 
   
Subject:  Change Order 9 to the FY23 Curb, Gutter & Sidewalk - Phase 2, Project TP2305 
  
Background: The contract for Project TP2305 was awarded to Lan-Tel Communications Services, 
Incorporated, as authorized by Resolution R-23-13.  Change Orders 1 through 8 expanded the scope of that 
project to add additional concrete work across the City. 
 
City staff recently met with the Gladstone Special Road District No. 3 who agreed to fund additional street 
maintenance on various streets across the City.  Change Order 9 adds those streets to the original scope of 
work.     
   
Budget Discussion: A financial breakdown of the contract is as follows:       
 

Original Contract Amount: 369,085.00$        
Change Orders 1 thru 8 553,225.50          

Total Approved to Date 922,310.50          
Change Order 9 170,720.00          

Revised Contract Amount: 1,093,030.50$       
 
Funds for this work are available from Gladstone Special Road District No. 3 and budgeted in the TST 
Fund. 
 
Public/Board/Staff Input: City staff recommends approval of this change order. 
 
 
Provide Original Contracts, Leases, Agreements, etc. to: City Clerk and Vendor 
                
 
Tim Nebergall      JM    BB 
Department Director/Administrator   City Attorney   City Manager 

Request for Council Action 
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May 20, 2024 
 
Mr. Muhammed Hafiz 
 
RE:    Gladstone Convenience Store Traffic Impact Study – Gladstone, MO  
 
Dear Mr. Hafiz: 
 

In response to your request, Priority Engineers, Inc. has completed a traffic 
impact analysis for the above referenced project.  The purpose of the analysis is to 
determine the potential traffic impacts associated with this development on the 
intersections and streets surrounding this site, primarily during the AM and PM peak 
hours. The following report documents our analysis and recommendations. 
 

We appreciate the opportunity to work with you on this project.  Please contact 
us with any questions or if you require additional information. 
 

Sincerely, 
 
PRIORITY ENGINEERS, INC. 

 
Kristin L. Skinner, P.E., PTOE 
President 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

Priority Engineers, Inc. 
PO Box 563 

Garden City, MO  64747 
816.738.4400 
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1)  INTRODUCTION 
 
The purpose of this study is to examine the potential traffic impacts associated with a proposed 
Gladstone Convenience Store development located within the municipal limits of Gladstone, in 
Clay County, Missouri. This proposed development will construct a convenience store located to 
the north and the west of the intersection of NW 72nd Street and N Broadway Street.  
 
The study area is shown in Figure 1.  The site layout is shown in Figure 2. 
 
2)  EXISTING CONDITIONS 
 
The proposed Gladstone Convenience Store development is located on a parcel of 
undeveloped land located northwest of the intersection of N Broadway Street and NW 72nd 
Street. To the north and west of the proposed development there are existing residential 
developments. To the south of the proposed development is a USPS facility and to the east of 
the proposed development is the Gladstone Bowl bowling alley. 
 
N Broadway Street, south of the intersection with NW 72nd Street has a cross-section of two 
lanes in each direction without separation and it has curb and gutter and an enclosed drainage 
system. This segment N Broadway Street has a posted speed limit of 35 MPH. North of the 
intersection with NW 72nd Street has a cross section that consists of one lane in each direction, 
and curb and gutter with an enclosed drainage system. The posted speed limit on this segment 
of N Broadway Street is 30 MPH. The Mid America Regional Council (MARC) has given N 
Broadway Street Street a functional classification of Minor Arterial south of NW 72nd Street and 
a functional classification of Minor Collector north of NW 72nd Street. The Gladstone 
Comprehensive Plan identifies N Broadway Street as an Arterial south of NW 72nd Street and as 
a Primary Collector to the north of NW 72nd Street. 
  
NW 72nd Street, to the east, has a cross section with two through lanes in each direction. NW 
72nd Street has curb and gutter and an enclosed drainage system. MARC has given NW 72nd 
Street a functional classification of Minor Arterial to the west. The Gladstone Comprehensive 
Plan identifies NW 72nd Street as an Arterial. NW 72nd Street has a posted speed limit of 35 
MPH. 
 
Peak Hour turning movement counts were collected for the following intersections: 

 NE 72nd Street N Broadway Street 
 NE 72nd Street and West Drive of the USPS facility 
 N Broadway Street and Gladstone Bowl entrance 

 
These counts were performed on January 17th of this year. The Peak Hour turning movement 
counts were performed from 7:00 to 9:00 AM and from 4:00 to 6:00 PM. The AM Peak Hour was 
found to be from 8:00 to 9:00 and the PM Peak Hour was found to be from 4:30 to 5:30 for the 
overall roadway network. The complete traffic counts are shown in Appendix II.  The peak hour 
traffic volumes and existing lane configurations are shown in Figures 3-6. 
 
3)  PROPOSED DEVELOPMENT 
 
The proposed development will build an approximately 5,000 SF convenience store with 10 
vehicle fueling positions (VFP). The provided site plan shows a drive through window on the 
west side of convenience store.  There will be two full access entrances into the development. 
The first proposed entrance is a full access entrance onto NE 72nd Street located opposite of the 
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west entrance into the USPS facility. Street. The second full access entrance will provide 
access onto N Broadway Street. This access will be located to the north of the existing 
Gladstone Bowl drive.  
 
4)  TRIP GENERATION 
 
The vehicle trips generated by the proposed development were estimated using the Institute of 
Transportation Engineers’ (ITE) Trip Generation, 11th Edition. Land Use 945, Convenience 
Store / Gas Station. Since this location has a drive-through window, both Land Use 935 (fast 
food restaurant with drive-through window and no indoor seating) and Land Use 934 (fast food 
restaurant with drive through window) were considered for a portion of the 5,000 SF store. It 
was determined that the trips generated by Land Use 945 is higher than Land Use 935 and it is 
slightly higher than Land Use 934, so the complete footprint of the store was considered using 
Land Use 945 for a more conservative trip generation estimate. 
 
Land Use 945 has two subcategories in the ITE data set, and GFA of the Store (with 
independent variable of VFP and VFP (with independent variable of GFA). Selecting data from 
the VFP subcategory resulted in a more conservative trip generation and was selected for this 
study. 
 
The estimated AM and PM peak hour traffic volumes associated with the full buildout of this 
development are shown in Table 1.  
 
Table 1:  ITE Trip Generation  
      AM Peak Hour PM Peak Hour 

Land Use Intensity Daily Total In Out Total In Out

      
Convenience Store/Gas Station (VFP 9-15) 5,000 SF 3353 283 141 142 273 136 137
      

 
 
Pass-by trips are made as intermediate stops on the way from an origin to a primary trip 
destination without a route diversion.  For this site, pass-by trips will be those vehicles already 
traveling through the intersection of NW 72nd Street and N Broadway Street.  Chapter 10 and 
Appendix E of the ITE Trip Generation Handbook, 3rd Edition were consulted in estimating these 
trips. Research indicates that on average 76 percent of AM Peak Period Hour and 75 percent of 
PM Peak Hour for land use 945 are pass-by in nature. The Trip Generation volumes anticipated 
by the development are shown in Table 2 below. 
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Table 2:  ITE Trip Generation  
    ITE AM Peak Hour PM Peak Hour 

Land Use Intensity Code Total In Out Total In Out 

     
Convenience Store/Gas Station 
(VFP 9-15) 5,000 SF 945 283 141 142 273 136 137
  -215 -107 -108 -205 -102 -103

     
Subtotal     283 141 142 273 136 137 

Pass-By Trips     -215 -107 -108 -205 -102 -103

Total New Trips     68 34 34 68 34 34 

 
5)  TRIP DISTRIBUTION AND ASSIGNMENT 
 
Trips generated by the Gladstone Convenience Store development were distributed based on 
existing traffic flows and a general analysis of the surrounding area. The trips were distributed 
onto the existing street system approximately as follows: 

 15 percent to and from the north via N Broadway Street 
 40 percent to and from the south via N Broadway Street  
 40 percent to and from the east via NW 72nd Street 
 5 percent to and from the west via NW 72nd Street 

 
Pass-by trips were distributed based upon the existing traffic patterns near the study 
intersection of NW 72nd Street and N Broadway Street. 
 
6)  LEVEL OF SERVICE AND VOLUME/CAPACITY ANALYSES 
 
Capacity analysis was used to quantify the impacts of the increased traffic on the intersections 
studied.  The methodology outlined in the Highway Capacity Manual, 7th Edition was used as a 
basis to perform the analysis for this study.  Capacity analysis defines the quality of traffic 
operation for an intersection using a grading system called Level of Service (LOS).  The LOS is 
defined in terms of average vehicle delay.  Levels of service A through F have been established 
with A representing the best and F the worst. 
 
Table 3:  Level of Service Definitions 

Level of Service Unsignalized Intersection Signalized Intersection 

A < 10 Seconds < 10 Seconds 
B < 15 Seconds < 20 Seconds 
C < 25 Seconds < 35 Seconds 
D < 35 Seconds < 55 Seconds 
E < 50 Seconds < 80 Seconds 
F ≥ 50 Seconds ≥ 80 Seconds 
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The study intersections were evaluated using Synchro based on part on Highway Capacity 
Manual methods.  The analysis reports are included in Appendix II. Signal Timing Inputs were 
based upon data provided by City Staff. 
 
Existing Conditions 
The levels of service, lane configuration, and queue lengths for existing conditions are shown in 
Figures 5 and 6 in Appendix I.   
 
During the AM and PM Peak Hours, the overall level of service for the signalized intersection at 
NW 72nd Street and North Broadway Street is a C in both the AM and PM Peak Hour.  
 
At all STOP-controlled intersections within the study area, the minor movements operate with a 
level of service B or better during both AM and PM Peak Hours. 
 
Existing + Proposed Development Conditions 
The levels of service, lane configuration, and queue lengths for existing conditions are shown in 
Figures 9 and 10 in Appendix I.   
 
The overall level of service remains a C in both Peak Hours for the signalized intersection with 
the addition of the traffic generated by the proposed development.  
 
All STOP controlled intersections within the study area operate with a level of service C or better 
during both Peak Hours. 
 
7) SIGHT DISTANCE 
 
Intersection sight distance and stopping sight distance was measured at the proposed 
entrances into the development. Intersection sight distance represents the distance and time 
required for the driver to make the decision to turn and to complete the turn without slowing 
oncoming traffic. Stopping sight distance represents the amount of distance required for a driver 
to make an unexpected stopping maneuver based upon observing a 2’ tall object in the 
roadway.  At both locations, the AASHTO minimum sight distance for a 35 MPH design speed.  
 
8) ACCESS MANAGEMENT 
 
The proposed drive onto N Broadway Street is located between two existing intersections 
located on the east side of the street. The drive into Gladstone Bowl is approximately 110’ from 
the intersection of NW 72nd Street and N Broadway Street. Typically, it would be recommended 
that proposed drive be aligned with an existing drive to minimize turning conflicts. It is not 
recommended that the drive be located at the Gladstone Bowl drive dure to the proximity of this 
drive to the signalized intersection. The proposed drive however is located approximately as far 
north as possible and has an approximate offset of 35’ from the entrance further to the north. 
The next entrance to the north has a spacing of approximately 160’ to the north from the 
Gladstone Bowl Entrance. 
 
APWA section 5200 spacing requirements can not be met due to the close proximity of the 
existing entrances on the east side of N Broadway Street. The proposed drive, however, is 
located as far north as possible to minimize the impact of the entrance on the function of the 
intersection. 
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The entrances at both NW 72nd Street and N Broadway Street were evaluated for right and left 
turn lanes in accordance with the methodology associated with NCHRP Report 457 using the 
turn lane guidelines found in MoDOT EPG section 940.9.  
 
At the entrance on NW 72nd Street, neither a left turn lane (EPG Section 940.9.1 left turn 
guidelines for roads less than or equal to 40 MPH) nor a right turn lane guideline (EPG 940.9.8 
right turn lane guidance for two lane roads) is met. 
 
At the entrance onto N Broadway Street a right turn lane is not recommended (EPG 940.9.8 
right turn lane guidance for two lane roads), but a left turn lane is recommended when the 40% 
left turn trend line is selected as per EPG guidance. This is documented in Figure 11 of 
Appendix I. 
 
9) RECOMMENDATIONS & CONCLUSIONS 
 
This study documents the impact of the proposed Gladstone Convenience Store development 
on the adjacent roadway network during the AM and PM Peak Hour. Analysis of unsignalized 
intersections indicate that they operate with acceptable levels of service both before and after 
the construction of the proposed development. The signalized intersection at NW 72nd Street 
and N Broadway Street has and overall level of service that is acceptable both before and after 
construction of the proposed development. 
 
The proposed entrance locations have sufficient sight distance. 
 
A left turn lane is recommended according to MoDOT guidelines for the entrance on N 
Broadway Street in the PM Peak Hour. Due to the geometric constraints of this location, if such 
a turn lane were constructed, it would need to be designed so that it does not interfere with the 
southbound left turn lane at the signalized intersection with NW 72nd Street.  The levels of 
service at this entrance without the left turn lane are a B or better with a design queue of less 
than one vehicle. 
 
No other improvements are required as a result of this development. 
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Peak Hour Traffic Counts 

Synchro Reports 

 Existing AM Peak Hour       Pages 1-3 

 Existing PM Peak Hour       Pages 4-6 

 Proposed AM Peak Hour       Pages 7-11 

 Proposed PM Peak Hour       Pages 12-16 

  

 

  



Broadway & 72nd Street
Southbound Westbound Northbound Eastbound

Start Time Left ThroughRight Ped Bike Left Through Right Ped Bike Left Through Right Ped Bike Left Through Right Ped Bike Totals
7:00 6 22 0 69 4 7 1 7 62 1 4 4 0 187
7:15 3 22 0 99 2 4 0 5 79 2 1 0 1 218
7:30 4 19 0 127 0 3 0 11 125 0 3 2 0 294
7:45 6 22 1 100 5 11 0 13 136 0 4 1 0 299 998 1187
8:00 7 23 0 110 2 4 3 11 109 1 3 2 0 275 1086 1275
8:15 3 17 0 127 4 3 0 7 167 0 3 1 0 332 1200 1381
8:30 3 14 0 128 5 6 3 16 115 0 3 5 1 299 1205 1393
8:45 2 6 1 95 7 7 4 16 171 1 11 4 0 325 1231 1408

Totals 15 60 1 0 0 460 18 20 0 0 10 50 562 0 0 2 20 12 1 0 1231
Trucks 1 6 1 5 2 PHF= 0.93
% 2% 1% 10% 1% 10%

72nd Street & West Post Office Drive
Southbound Westbound Northbound Eastbound

Start Time Left ThroughRight Ped Bike Left Through Right Ped Bike Left Through Right Ped Bike Left Through Right Ped Bike Totals
7:00 2 2 0 0 5 0 2 11
7:15 0 1 0 0 1 0 7 9
7:30 0 0 0 1 4 0 1 6
7:45 2 2 0 0 1 0 0 5 31
8:00 2 2 0 0 2 0 0 6 26
8:15 0 3 0 0 2 0 0 5 22
8:30 2 3 0 0 3 0 1 9 25
8:45 0 6 0 0 6 2 0 14 34

Totals 0 0 0 0 0 4 14 0 0 0 0 0 0 0 0 0 13 2 1 0 34
Trucks 2 2 PHF= 0.61
% 14% 15%

Broadway & Gladstone Bowl Drive
Southbound Westbound Northbound Eastbound

Start Time Left ThroughRight Ped Bike Left Through Right Ped Bike Left Through Right Ped Bike Left Through Right Ped Bike Totals
7:00 0 25 0 0 15 40
7:15 0 22 0 0 11 33
7:30 0 20 0 0 14 34
7:45 1 27 1 1 21 51 158
8:00 0 29 0 0 16 45 163
8:15 0 19 0 0 10 29 159
8:30 0 17 0 0 21 38 163
8:45 1 8 0 0 22 31 143

Totals 1 73 0 0 0 0 0 0 0 0 0 69 0 0 0 0 0 0 0 0 143
Trucks 1 PHF= 0.79
% 1%



Broadway & 72nd Street
Southbound Westbound Northbound Eastbound

Start Time Left Through Right Ped Bike Left ThrougRight Ped Bike Left Through Right Ped Bike Left hrougRight Ped Bike Totals
16:00 18 18 3 127 12 15 0 4 28 166 2 10 4 0 407
16:15 16 44 4 126 12 10 0 3 29 203 3 14 5 0 469
16:30 7 32 2 123 14 13 1 5 28 212 4 11 9 0 461
16:45 12 20 2 150 10 17 0 3 29 209 5 14 9 0 480 1817 2234
17:00 13 25 1 187 7 22 0 3 31 191 3 9 4 0 496 1906 2340
17:15 17 17 3 154 8 30 1 5 44 208 2 9 5 1 504 1941 2404
17:30 12 13 0 142 1 15 0 7 29 166 0 3 4 1 393 1873 2324
17:45 20 24 1 130 5 15 0 5 27 167 1 5 1 0 401 1794 2228

Totals 49 94 8 0 0 614 39 82 2 0 16 132 820 0 0 14 43 27 1 0 1941
Trucks 3 4 1 7 1 PHF= 0.96
Truck % 3% 1% 3% 1% 4%

72nd Street & West Post Office Drive
Southbound Westbound Northbound Eastbound

Start Time Left Through Right Ped Bike Left ThrougRight Ped Bike Left Through Right Ped Bike Left hrougRight Ped Bike Totals
16:00 8 3 0 2 0 13
16:15 4 7 0 5 0 16
16:30 6 5 1 3 0 15
16:45 4 9 0 8 0 21 65
17:00 3 7 0 8 0 18 70
17:15 3 11 1 9 0 24 78
17:30 1 7 0 6 1 15 78
17:45 0 7 0 3 0 10 67

Totals 0 0 0 0 0 16 32 0 2 0 0 0 0 0 0 0 28 0 0 0 78
Trucks 1 1 PHF= 0.81
Truck % 3% 4%

Broadway & Gladstone Bowl Drive
Southbound Westbound Northbound Eastbound

Start Time Left Through Right Ped Bike Left ThrougRight Ped Bike Left Through Right Ped Bike Left hrougRight Ped Bike Totals
16:00 0 34 2 4 42 1 83
16:15 2 56 0 2 35 2 97
16:30 2 36 2 2 44 0 86
16:45 2 30 3 2 46 3 86 352
17:00 3 34 4 0 52 2 95 364
17:15 3 33 4 5 70 3 118 385
17:30 6 26 0 0 40 2 74 373
17:45 4 31 0 0 41 4 80 367

Totals 10 133 0 0 0 13 0 9 0 0 0 212 8 0 0 0 0 0 0 0 385
Trucks 2 PHF= 0.82
Truck % 2%



3: N Broadway & 72nd Street Existing AM Peak Hour

Priority Engineers, Inc. Queues
02/26/2024 Page 1

Lane Group EBT WBL WBT WBR NBT NBR SBT
Lane Group Flow (vph) 37 257 257 22 65 604 82
v/c Ratio 0.45 0.57 0.57 0.04 0.07 0.54 0.04
Control Delay (s/veh) 39.8 28.0 27.9 0.2 14.9 4.0 14.1
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay (s/veh) 39.8 28.0 27.9 0.2 14.9 4.0 14.1
Queue Length 50th (ft) 11 108 108 0 16 0 10
Queue Length 95th (ft) 38 155 155 0 49 73 29
Internal Link Dist (ft) 204 604 384 28
Turn Bay Length (ft) 25
Base Capacity (vph) 161 496 499 518 911 1105 1664
Starvation Cap Reductn 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0
Reduced v/c Ratio 0.23 0.52 0.52 0.04 0.07 0.55 0.05

Intersection Summary



3: N Broadway & 72nd Street Existing AM Peak Hour

Priority Engineers, Inc. HCM 7th Signalized Intersection Summary
02/26/2024 Page 2

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 2 20 12 460 18 20 10 50 562 15 60 1
Future Volume (veh/h) 2 20 12 460 18 20 10 50 562 15 60 1
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Lane Width Adj. 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1870 1752 1870 1870 1870 1870 1752 1870 1870 1870 1870 1870
Adj Flow Rate, veh/h 2 22 13 509 0 22 11 54 0 16 65 1
Peak Hour Factor 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93
Percent Heavy Veh, % 2 10 2 2 2 2 10 2 2 2 2 2
Cap, veh/h 3 35 21 691 0 307 199 942 410 1672 26
Arrive On Green 0.04 0.04 0.04 0.19 0.00 0.19 0.61 0.61 0.00 0.61 0.61 0.61
Sat Flow, veh/h 89 977 577 3563 0 1585 234 1543 1585 564 2739 43
Grp Volume(v), veh/h 37 0 0 509 0 22 65 0 0 43 0 39
Grp Sat Flow(s),veh/h/ln 1643 0 0 1781 0 1585 1777 0 1585 1653 0 1694
Q Serve(g_s), s 1.7 0.0 0.0 10.1 0.0 0.9 0.0 0.0 0.0 0.0 0.0 0.7
Cycle Q Clear(g_c), s 1.7 0.0 0.0 10.1 0.0 0.9 1.1 0.0 0.0 0.7 0.0 0.7
Prop In Lane 0.05 0.35 1.00 1.00 0.17 1.00 0.37 0.03
Lane Grp Cap(c), veh/h 59 0 0 691 0 307 1141 0 1075 0 1034
V/C Ratio(X) 0.63 0.00 0.00 0.74 0.00 0.07 0.06 0.00 0.04 0.00 0.04
Avail Cap(c_a), veh/h 438 0 0 950 0 423 1141 0 1075 0 1034
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 0.00 0.00 1.00 0.00 1.00 1.00 0.00 0.00 1.00 0.00 1.00
Uniform Delay (d), s/veh 35.7 0.0 0.0 28.4 0.0 24.7 5.9 0.0 0.0 5.8 0.0 5.8
Incr Delay (d2), s/veh 21.2 0.0 0.0 3.6 0.0 0.2 0.1 0.0 0.0 0.1 0.0 0.1
Initial Q Delay(d3), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 1.0 0.0 0.0 4.4 0.0 0.3 0.4 0.0 0.0 0.3 0.0 0.2
Unsig. Movement Delay, s/veh
LnGrp Delay(d), s/veh 56.9 0.0 0.0 32.0 0.0 24.9 6.0 0.0 0.0 5.9 0.0 5.9
LnGrp LOS E C C A A A
Approach Vol, veh/h 37 531 65 82
Approach Delay, s/veh 56.9 31.7 6.0 5.9
Approach LOS E C A A

Timer - Assigned Phs 2 4 6 8
Phs Duration (G+Y+Rc), s 49.8 6.7 49.8 18.5
Change Period (Y+Rc), s 4.0 4.0 4.0 4.0
Max Green Setting (Gmax), s 23.0 20.0 23.0 20.0
Max Q Clear Time (g_c+I1), s 3.1 3.7 2.7 12.1
Green Ext Time (p_c), s 0.4 0.2 0.6 2.5

Intersection Summary
HCM 7th Control Delay, s/veh 27.7
HCM 7th LOS C

Notes
User approved volume balancing among the lanes for turning movement.
Unsignalized Delay for [NBR] is excluded from calculations of the approach delay and intersection delay.



6: N Broadway & Gladstone Bowl Drive Existing AM Peak Hour

Priority Engineers, Inc. HCM 7th TWSC
02/26/2024 Page 3

Intersection
Int Delay, s/veh 0.1

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Traffic Vol, veh/h 0 0 72 0 1 76
Future Vol, veh/h 0 0 72 0 1 76
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop Free Free Free Free
RT Channelized - None - None - None
Storage Length - - - - 50 -
Veh in Median Storage, # 0 - 0 - - 0
Grade, % 0 - 0 - - 0
Peak Hour Factor 79 79 79 79 79 79
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 0 0 91 0 1 96

Major/Minor Minor1 Major1 Major2
Conflicting Flow All 142 91 0 0 91 0
          Stage 1 91 - - - - -
          Stage 2 51 - - - - -
Critical Hdwy 6.63 6.23 - - 4.13 -
Critical Hdwy Stg 1 5.43 - - - - -
Critical Hdwy Stg 2 5.83 - - - - -
Follow-up Hdwy 3.519 3.319 - - 2.219 -
Pot Cap-1 Maneuver 844 966 - - 1503 -
          Stage 1 932 - - - - -
          Stage 2 966 - - - - -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 843 966 - - 1503 -
Mov Cap-2 Maneuver 843 - - - - -
          Stage 1 932 - - - - -
          Stage 2 965 - - - - -

Approach WB NB SB
HCM Control Delay, s/v 0 0 0.1
HCM LOS A

Minor Lane/Major Mvmt NBT NBRWBLn1 SBL SBT
Capacity (veh/h) - - - 47 -
HCM Lane V/C Ratio - - - 0.001 -
HCM Control Delay (s/veh) - - 0 7.4 0
HCM Lane LOS - - A A A
HCM 95th %tile Q(veh) - - - 0 -



3: N Broadway & 72nd Street Existing PM Peak Hour

Priority Engineers, Inc. Queues
02/26/2024 Page 4

Lane Group EBT WBL WBT WBR NBT NBR SBT
Lane Group Flow (vph) 88 339 342 85 155 854 157
v/c Ratio 0.72 0.70 0.70 0.16 0.21 0.74 0.13
Control Delay (s/veh) 51.3 33.4 33.4 7.8 18.9 6.7 16.9
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay (s/veh) 51.3 33.4 33.4 7.8 18.9 6.7 16.9
Queue Length 50th (ft) 26 134 135 4 53 0 25
Queue Length 95th (ft) #75 #280 #283 36 100 102 48
Internal Link Dist (ft) 204 604 384 28
Turn Bay Length (ft) 25
Base Capacity (vph) 171 501 504 523 736 1151 1206
Starvation Cap Reductn 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0
Reduced v/c Ratio 0.51 0.68 0.68 0.16 0.21 0.74 0.13

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.



3: N Broadway & 72nd Street Existing PM Peak Hour

Priority Engineers, Inc. HCM 7th Signalized Intersection Summary
02/26/2024 Page 5

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 14 43 27 614 39 82 16 132 820 49 94 8
Future Volume (veh/h) 14 43 27 614 39 82 16 132 820 49 94 8
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Lane Width Adj. 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1870 1870 1841 1870 1856 1870 1870 1870 1870 1870 1856 1870
Adj Flow Rate, veh/h 15 45 28 669 0 85 17 138 0 51 98 8
Peak Hour Factor 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96
Percent Heavy Veh, % 2 2 4 2 3 2 2 2 2 2 3 2
Cap, veh/h 21 63 39 836 0 372 120 905 546 1101 94
Arrive On Green 0.07 0.07 0.07 0.23 0.00 0.23 0.54 0.54 0.00 0.54 0.54 0.54
Sat Flow, veh/h 299 897 558 3563 0 1585 124 1690 1585 874 2055 175
Grp Volume(v), veh/h 88 0 0 669 0 85 155 0 0 81 0 76
Grp Sat Flow(s),veh/h/ln 1755 0 0 1781 0 1585 1814 0 1585 1447 0 1657
Q Serve(g_s), s 3.7 0.0 0.0 13.3 0.0 3.3 0.0 0.0 0.0 0.0 0.0 1.7
Cycle Q Clear(g_c), s 3.7 0.0 0.0 13.3 0.0 3.3 3.1 0.0 0.0 1.6 0.0 1.7
Prop In Lane 0.17 0.32 1.00 1.00 0.11 1.00 0.63 0.11
Lane Grp Cap(c), veh/h 122 0 0 836 0 372 1025 0 854 0 888
V/C Ratio(X) 0.72 0.00 0.00 0.80 0.00 0.23 0.15 0.00 0.10 0.00 0.09
Avail Cap(c_a), veh/h 468 0 0 950 0 423 1025 0 854 0 888
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 0.00 0.00 1.00 0.00 1.00 1.00 0.00 0.00 1.00 0.00 1.00
Uniform Delay (d), s/veh 34.2 0.0 0.0 27.0 0.0 23.2 8.8 0.0 0.0 8.5 0.0 8.5
Incr Delay (d2), s/veh 15.6 0.0 0.0 5.5 0.0 0.7 0.3 0.0 0.0 0.2 0.0 0.2
Initial Q Delay(d3), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 2.0 0.0 0.0 5.9 0.0 1.2 1.2 0.0 0.0 0.6 0.0 0.6
Unsig. Movement Delay, s/veh
LnGrp Delay(d), s/veh 49.7 0.0 0.0 32.6 0.0 23.9 9.1 0.0 0.0 8.7 0.0 8.7
LnGrp LOS D C C A A A
Approach Vol, veh/h 88 754 155 157
Approach Delay, s/veh 49.7 31.6 9.1 8.7
Approach LOS D C A A

Timer - Assigned Phs 2 4 6 8
Phs Duration (G+Y+Rc), s 44.2 9.2 44.2 21.6
Change Period (Y+Rc), s 4.0 4.0 4.0 4.0
Max Green Setting (Gmax), s 23.0 20.0 23.0 20.0
Max Q Clear Time (g_c+I1), s 5.1 5.7 3.7 15.3
Green Ext Time (p_c), s 1.3 0.5 1.4 2.3

Intersection Summary
HCM 7th Control Delay, s/veh 26.9
HCM 7th LOS C

Notes
User approved volume balancing among the lanes for turning movement.
Unsignalized Delay for [NBR] is excluded from calculations of the approach delay and intersection delay.



6: N Broadway & Gladstone Bowl Drive Existing PM Peak Hour

Priority Engineers, Inc. HCM 7th TWSC
02/26/2024 Page 6

Intersection
Int Delay, s/veh 0.8

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Traffic Vol, veh/h 13 9 220 8 10 138
Future Vol, veh/h 13 9 220 8 10 138
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop Free Free Free Free
RT Channelized - None - None - None
Storage Length - - - - 50 -
Veh in Median Storage, # 0 - 0 - - 0
Grade, % 0 - 0 - - 0
Peak Hour Factor 82 82 82 82 82 82
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 16 11 268 10 12 168

Major/Minor Minor1 Major1 Major2
Conflicting Flow All 382 273 0 0 278 0
          Stage 1 273 - - - - -
          Stage 2 109 - - - - -
Critical Hdwy 6.63 6.23 - - 4.13 -
Critical Hdwy Stg 1 5.43 - - - - -
Critical Hdwy Stg 2 5.83 - - - - -
Follow-up Hdwy 3.519 3.319 - - 2.219 -
Pot Cap-1 Maneuver 607 765 - - 1283 -
          Stage 1 772 - - - - -
          Stage 2 904 - - - - -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 601 765 - - 1283 -
Mov Cap-2 Maneuver 601 - - - - -
          Stage 1 772 - - - - -
          Stage 2 896 - - - - -

Approach WB NB SB
HCM Control Delay, s/v 10.7 0 0.59
HCM LOS B

Minor Lane/Major Mvmt NBT NBRWBLn1 SBL SBT
Capacity (veh/h) - - 659 243 -
HCM Lane V/C Ratio - - 0.041 0.01 -
HCM Control Delay (s/veh) - - 10.7 7.8 0.1
HCM Lane LOS - - B A A
HCM 95th %tile Q(veh) - - 0.1 0 -



3: N Broadway & 72nd Street Existing + Proposed Development AM Peak Hour

Priority Engineers, Inc. Queues
02/26/2024 Page 7

Lane Group EBT WBL WBT WBR NBT NBR SBT
Lane Group Flow (vph) 62 240 243 67 133 552 182
v/c Ratio 0.64 0.55 0.56 0.14 0.15 0.51 0.12
Control Delay (s/veh) 50.7 28.3 28.3 5.2 15.0 3.9 13.8
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay (s/veh) 50.7 28.3 28.3 5.2 15.0 3.9 13.8
Queue Length 50th (ft) 16 102 103 0 35 0 24
Queue Length 95th (ft) #64 151 153 22 88 69 56
Internal Link Dist (ft) 204 604 384 28
Turn Bay Length (ft) 25
Base Capacity (vph) 165 488 492 511 880 1078 1488
Starvation Cap Reductn 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0
Reduced v/c Ratio 0.38 0.49 0.49 0.13 0.15 0.51 0.12

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.



3: N Broadway & 72nd Street Existing + Proposed Development AM Peak Hour

Priority Engineers, Inc. HCM 7th Signalized Intersection Summary
02/26/2024 Page 8

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 2 33 23 420 29 62 23 100 513 65 103 1
Future Volume (veh/h) 2 33 23 420 29 62 23 100 513 65 103 1
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Lane Width Adj. 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1870 1752 1870 1870 1870 1870 1752 1870 1870 1870 1870 1870
Adj Flow Rate, veh/h 2 35 25 474 0 67 25 108 0 70 111 1
Peak Hour Factor 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93
Percent Heavy Veh, % 2 10 2 2 2 2 10 2 2 2 2 2
Cap, veh/h 3 46 33 665 0 296 215 897 712 1239 12
Arrive On Green 0.05 0.05 0.05 0.19 0.00 0.19 0.60 0.60 0.00 0.60 0.60 0.60
Sat Flow, veh/h 53 921 658 3563 0 1585 262 1487 1585 1042 2054 19
Grp Volume(v), veh/h 62 0 0 474 0 67 133 0 0 93 0 89
Grp Sat Flow(s),veh/h/ln 1631 0 0 1781 0 1585 1750 0 1585 1416 0 1699
Q Serve(g_s), s 2.8 0.0 0.0 9.4 0.0 2.7 0.0 0.0 0.0 0.0 0.0 1.6
Cycle Q Clear(g_c), s 2.8 0.0 0.0 9.4 0.0 2.7 2.3 0.0 0.0 1.6 0.0 1.6
Prop In Lane 0.03 0.40 1.00 1.00 0.19 1.00 0.75 0.01
Lane Grp Cap(c), veh/h 81 0 0 665 0 296 1113 0 938 0 1025
V/C Ratio(X) 0.76 0.00 0.00 0.71 0.00 0.23 0.12 0.00 0.10 0.00 0.09
Avail Cap(c_a), veh/h 435 0 0 950 0 423 1113 0 938 0 1025
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 0.00 0.00 1.00 0.00 1.00 1.00 0.00 0.00 1.00 0.00 1.00
Uniform Delay (d), s/veh 35.2 0.0 0.0 28.6 0.0 25.9 6.4 0.0 0.0 6.2 0.0 6.2
Incr Delay (d2), s/veh 26.3 0.0 0.0 3.0 0.0 0.8 0.2 0.0 0.0 0.2 0.0 0.2
Initial Q Delay(d3), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 1.7 0.0 0.0 4.1 0.0 1.0 0.8 0.0 0.0 0.6 0.0 0.5
Unsig. Movement Delay, s/veh
LnGrp Delay(d), s/veh 61.5 0.0 0.0 31.6 0.0 26.7 6.6 0.0 0.0 6.4 0.0 6.4
LnGrp LOS E C C A A A
Approach Vol, veh/h 62 541 133 182
Approach Delay, s/veh 61.5 31.0 6.6 6.4
Approach LOS E C A A

Timer - Assigned Phs 2 4 6 8
Phs Duration (G+Y+Rc), s 49.3 7.7 49.3 18.0
Change Period (Y+Rc), s 4.0 4.0 4.0 4.0
Max Green Setting (Gmax), s 23.0 20.0 23.0 20.0
Max Q Clear Time (g_c+I1), s 4.3 4.8 3.6 11.4
Green Ext Time (p_c), s 1.1 0.3 1.7 2.6

Intersection Summary
HCM 7th Control Delay, s/veh 24.7
HCM 7th LOS C

Notes
User approved volume balancing among the lanes for turning movement.
Unsignalized Delay for [NBR] is excluded from calculations of the approach delay and intersection delay.



6: N Broadway & Gladstone Bowl Drive Existing + Proposed Development AM Peak Hour

Priority Engineers, Inc. HCM 7th TWSC
02/26/2024 Page 9

Intersection
Int Delay, s/veh 0

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Traffic Vol, veh/h 0 0 164 0 1 169
Future Vol, veh/h 0 0 164 0 1 169
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop Free Free Free Free
RT Channelized - None - None - None
Storage Length - - - - 50 -
Veh in Median Storage, # 0 - 0 - - 0
Grade, % 0 - 0 - - 0
Peak Hour Factor 79 79 79 79 79 79
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 0 0 208 0 1 214

Major/Minor Minor1 Major1 Major2
Conflicting Flow All 317 208 0 0 208 0
          Stage 1 208 - - - - -
          Stage 2 109 - - - - -
Critical Hdwy 6.63 6.23 - - 4.13 -
Critical Hdwy Stg 1 5.43 - - - - -
Critical Hdwy Stg 2 5.83 - - - - -
Follow-up Hdwy 3.519 3.319 - - 2.219 -
Pot Cap-1 Maneuver 663 832 - - 1362 -
          Stage 1 826 - - - - -
          Stage 2 903 - - - - -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 663 832 - - 1362 -
Mov Cap-2 Maneuver 663 - - - - -
          Stage 1 826 - - - - -
          Stage 2 903 - - - - -

Approach WB NB SB
HCM Control Delay, s/v 0 0 0.05
HCM LOS A

Minor Lane/Major Mvmt NBT NBRWBLn1 SBL SBT
Capacity (veh/h) - - - 21 -
HCM Lane V/C Ratio - - - 0.001 -
HCM Control Delay (s/veh) - - 0 7.6 0
HCM Lane LOS - - A A A
HCM 95th %tile Q(veh) - - - 0 -



8: West Post Office Drive/West Drive & 72nd Street Existing + Proposed Development AM Peak Hour

Priority Engineers, Inc. HCM 7th TWSC
02/26/2024 Page 10

Intersection
Int Delay, s/veh 3.4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 5 10 2 4 12 26 0 0 0 27 0 4
Future Vol, veh/h 5 10 2 4 12 26 0 0 0 27 0 4
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 61 61 61 61 92 61 92 61 92 92 92
Heavy Vehicles, % 2 15 2 2 14 2 2 2 2 2 2 2
Mvmt Flow 5 16 3 7 20 28 0 0 0 29 0 4

Major/Minor Major1 Major2 Minor2
Conflicting Flow All 48 0 0 20 0 0 74 77 34
          Stage 1 - - - - - - 47 47 -
          Stage 2 - - - - - - 27 31 -
Critical Hdwy 4.12 - - 4.12 - - 6.42 6.52 6.22
Critical Hdwy Stg 1 - - - - - - 5.42 5.52 -
Critical Hdwy Stg 2 - - - - - - 5.42 5.52 -
Follow-up Hdwy 2.218 - - 2.218 - - 3.518 4.018 3.318
Pot Cap-1 Maneuver 1559 - - 1597 - - 929 813 1039
          Stage 1 - - - - - - 976 856 -
          Stage 2 - - - - - - 995 870 -
Platoon blocked, % - - - -
Mov Cap-1 Maneuver 1559 - - 1597 - - 922 0 1039
Mov Cap-2 Maneuver - - - - - - 922 0 -
          Stage 1 - - - - - - 972 0 -
          Stage 2 - - - - - - 991 0 -

Approach EB WB SB
HCM Control Delay, s/v 1.58 0.87 8.96
HCM LOS A

Minor Lane/Major Mvmt EBL EBT EBR WBL WBT WBR SBLn1 SBLn2
Capacity (veh/h) 377 - - 194 - - 922 1039
HCM Lane V/C Ratio 0.003 - - 0.004 - - 0.032 0.004
HCM Control Delay (s/veh) 7.3 0 - 7.3 0 - 9 8.5
HCM Lane LOS A A - A A - A A
HCM 95th %tile Q(veh) 0 - - 0 - - 0.1 0
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Intersection
Int Delay, s/veh 5

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Traffic Vol, veh/h 12 99 99 65 71 11
Future Vol, veh/h 12 99 99 65 71 11
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop Free Free Free Free
RT Channelized - None - None - None
Storage Length - - - - - -
Veh in Median Storage, # 0 - - 0 0 -
Grade, % 0 - - 0 0 -
Peak Hour Factor 92 92 92 92 92 92
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 13 108 108 71 77 12

Major/Minor Minor2 Major1 Major2
Conflicting Flow All 369 83 89 0 - 0
          Stage 1 83 - - - - -
          Stage 2 286 - - - - -
Critical Hdwy 6.42 6.22 4.12 - - -
Critical Hdwy Stg 1 5.42 - - - - -
Critical Hdwy Stg 2 5.42 - - - - -
Follow-up Hdwy 3.518 3.318 2.218 - - -
Pot Cap-1 Maneuver 631 976 1506 - - -
          Stage 1 940 - - - - -
          Stage 2 763 - - - - -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 584 976 1506 - - -
Mov Cap-2 Maneuver 584 - - - - -
          Stage 1 870 - - - - -
          Stage 2 763 - - - - -

Approach EB NB SB
HCM Control Delay, s/v 9.38 4.57 0
HCM LOS A

Minor Lane/Major Mvmt NBL NBT EBLn1 EBLn2 SBT SBR
Capacity (veh/h) 1087 - 584 976 - -
HCM Lane V/C Ratio 0.071 - 0.022 0.11 - -
HCM Control Delay (s/veh) 7.6 0 11.3 9.1 - -
HCM Lane LOS A A B A - -
HCM 95th %tile Q(veh) 0.2 - 0.1 0.4 - -



3: N Broadway & 72nd Street Existing + Proposed Development PM Peak Hour

Priority Engineers, Inc. Queues
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Lane Group EBT WBL WBT WBR NBT NBR SBT
Lane Group Flow (vph) 110 327 329 123 213 809 241
v/c Ratio 0.77 0.70 0.70 0.25 0.29 0.72 0.21
Control Delay (s/veh) 53.8 33.8 33.6 11.2 20.0 6.2 18.0
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay (s/veh) 53.8 33.8 33.6 11.2 20.0 6.2 18.0
Queue Length 50th (ft) 33 129 130 16 77 0 43
Queue Length 95th (ft) #99 #265 #266 57 135 96 72
Internal Link Dist (ft) 204 604 384 28
Turn Bay Length (ft) 25
Base Capacity (vph) 187 488 492 511 712 1123 1104
Starvation Cap Reductn 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0
Reduced v/c Ratio 0.59 0.67 0.67 0.24 0.30 0.72 0.22

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.



3: N Broadway & 72nd Street Existing + Proposed Development PM Peak Hour

Priority Engineers, Inc. HCM 7th Signalized Intersection Summary
02/26/2024 Page 13

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 14 55 36 582 48 118 28 177 777 93 131 8
Future Volume (veh/h) 14 55 36 582 48 118 28 177 777 93 131 8
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Lane Width Adj. 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1870 1870 1841 1870 1856 1870 1870 1870 1870 1870 1856 1870
Adj Flow Rate, veh/h 15 57 38 642 0 123 29 184 0 97 136 8
Peak Hour Factor 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96
Percent Heavy Veh, % 2 2 4 2 3 2 2 2 2 2 3 2
Cap, veh/h 21 79 53 820 0 365 141 847 631 964 58
Arrive On Green 0.09 0.09 0.09 0.23 0.00 0.23 0.52 0.52 0.00 0.52 0.52 0.52
Sat Flow, veh/h 239 907 604 3563 0 1585 166 1622 1585 1043 1846 112
Grp Volume(v), veh/h 110 0 0 642 0 123 213 0 0 122 0 119
Grp Sat Flow(s),veh/h/ln 1750 0 0 1781 0 1585 1787 0 1585 1333 0 1668
Q Serve(g_s), s 4.6 0.0 0.0 12.7 0.0 4.9 0.0 0.0 0.0 0.0 0.0 2.8
Cycle Q Clear(g_c), s 4.6 0.0 0.0 12.7 0.0 4.9 4.6 0.0 0.0 2.7 0.0 2.8
Prop In Lane 0.14 0.35 1.00 1.00 0.14 1.00 0.80 0.07
Lane Grp Cap(c), veh/h 153 0 0 820 0 365 988 0 783 0 872
V/C Ratio(X) 0.72 0.00 0.00 0.78 0.00 0.34 0.22 0.00 0.16 0.00 0.14
Avail Cap(c_a), veh/h 467 0 0 950 0 423 988 0 783 0 872
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 0.00 0.00 1.00 0.00 1.00 1.00 0.00 0.00 1.00 0.00 1.00
Uniform Delay (d), s/veh 33.3 0.0 0.0 27.1 0.0 24.1 9.7 0.0 0.0 9.2 0.0 9.2
Incr Delay (d2), s/veh 12.7 0.0 0.0 4.9 0.0 1.2 0.5 0.0 0.0 0.4 0.0 0.3
Initial Q Delay(d3), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 2.4 0.0 0.0 5.6 0.0 1.8 1.8 0.0 0.0 1.0 0.0 1.0
Unsig. Movement Delay, s/veh
LnGrp Delay(d), s/veh 46.0 0.0 0.0 32.0 0.0 25.2 10.2 0.0 0.0 9.6 0.0 9.5
LnGrp LOS D C C B A A
Approach Vol, veh/h 110 765 213 241
Approach Delay, s/veh 46.0 30.9 10.2 9.6
Approach LOS D C B A

Timer - Assigned Phs 2 4 6 8
Phs Duration (G+Y+Rc), s 43.2 10.6 43.2 21.3
Change Period (Y+Rc), s 4.0 4.0 4.0 4.0
Max Green Setting (Gmax), s 23.0 20.0 23.0 20.0
Max Q Clear Time (g_c+I1), s 6.6 6.6 4.8 14.7
Green Ext Time (p_c), s 1.8 0.7 2.3 2.6

Intersection Summary
HCM 7th Control Delay, s/veh 25.0
HCM 7th LOS C

Notes
User approved volume balancing among the lanes for turning movement.
Unsignalized Delay for [NBR] is excluded from calculations of the approach delay and intersection delay.
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Intersection
Int Delay, s/veh 0.6

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Traffic Vol, veh/h 13 9 301 8 10 219
Future Vol, veh/h 13 9 301 8 10 219
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop Free Free Free Free
RT Channelized - None - None - None
Storage Length - - - - 50 -
Veh in Median Storage, # 0 - 0 - - 0
Grade, % 0 - 0 - - 0
Peak Hour Factor 82 82 82 82 82 82
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 16 11 367 10 12 267

Major/Minor Minor1 Major1 Major2
Conflicting Flow All 530 372 0 0 377 0
          Stage 1 372 - - - - -
          Stage 2 158 - - - - -
Critical Hdwy 6.63 6.23 - - 4.13 -
Critical Hdwy Stg 1 5.43 - - - - -
Critical Hdwy Stg 2 5.83 - - - - -
Follow-up Hdwy 3.519 3.319 - - 2.219 -
Pot Cap-1 Maneuver 494 673 - - 1180 -
          Stage 1 696 - - - - -
          Stage 2 855 - - - - -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 489 673 - - 1180 -
Mov Cap-2 Maneuver 489 - - - - -
          Stage 1 696 - - - - -
          Stage 2 846 - - - - -

Approach WB NB SB
HCM Control Delay, s/v11.87 0 0.43
HCM LOS B

Minor Lane/Major Mvmt NBT NBRWBLn1 SBL SBT
Capacity (veh/h) - - 551 157 -
HCM Lane V/C Ratio - - 0.049 0.01 -
HCM Control Delay (s/veh) - - 11.9 8.1 0.1
HCM Lane LOS - - B A A
HCM 95th %tile Q(veh) - - 0.2 0 -
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Intersection
Int Delay, s/veh 3.3

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 6 24 0 16 29 24 0 0 0 25 0 5
Future Vol, veh/h 6 24 0 16 29 24 0 0 0 25 0 5
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 81 81 81 81 92 81 92 81 92 92 92
Heavy Vehicles, % 2 4 2 2 3 2 2 2 2 2 2 2
Mvmt Flow 7 30 0 20 36 26 0 0 0 27 0 5

Major/Minor Major1 Major2 Minor2
Conflicting Flow All 62 0 0 30 0 0 131 131 49
          Stage 1 - - - - - - 88 88 -
          Stage 2 - - - - - - 43 43 -
Critical Hdwy 4.12 - - 4.12 - - 6.42 6.52 6.22
Critical Hdwy Stg 1 - - - - - - 5.42 5.52 -
Critical Hdwy Stg 2 - - - - - - 5.42 5.52 -
Follow-up Hdwy 2.218 - - 2.218 - - 3.518 4.018 3.318
Pot Cap-1 Maneuver 1541 - - 1583 - - 863 760 1020
          Stage 1 - - - - - - 935 822 -
          Stage 2 - - - - - - 980 859 -
Platoon blocked, % - - - -
Mov Cap-1 Maneuver 1541 - - 1583 - - 848 0 1020
Mov Cap-2 Maneuver - - - - - - 848 0 -
          Stage 1 - - - - - - 931 0 -
          Stage 2 - - - - - - 967 0 -

Approach EB WB SB
HCM Control Delay, s/v 1.33 1.77 9.25
HCM LOS A

Minor Lane/Major Mvmt EBL EBT EBR WBL WBT WBR SBLn1 SBLn2
Capacity (veh/h) 325 - - 402 - - 848 1020
HCM Lane V/C Ratio 0.004 - - 0.012 - - 0.032 0.005
HCM Control Delay (s/veh) 7.3 0 - 7.3 0 - 9.4 8.5
HCM Lane LOS A A - A A - A A
HCM 95th %tile Q(veh) 0 - - 0 - - 0.1 0



10: N Broadway & North Drive Existing + Proposed Development PM Peak Hour

Priority Engineers, Inc. HCM 7th TWSC
02/26/2024 Page 16

Intersection
Int Delay, s/veh 3.2

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Traffic Vol, veh/h 18 89 93 217 140 13
Future Vol, veh/h 18 89 93 217 140 13
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop Free Free Free Free
RT Channelized - None - None - None
Storage Length - - - - - -
Veh in Median Storage, # 0 - - 0 0 -
Grade, % 0 - - 0 0 -
Peak Hour Factor 92 92 92 92 92 92
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 20 97 101 236 152 14

Major/Minor Minor2 Major1 Major2
Conflicting Flow All 597 159 166 0 - 0
          Stage 1 159 - - - - -
          Stage 2 438 - - - - -
Critical Hdwy 6.42 6.22 4.12 - - -
Critical Hdwy Stg 1 5.42 - - - - -
Critical Hdwy Stg 2 5.42 - - - - -
Follow-up Hdwy 3.518 3.318 2.218 - - -
Pot Cap-1 Maneuver 466 886 1412 - - -
          Stage 1 869 - - - - -
          Stage 2 650 - - - - -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 427 886 1412 - - -
Mov Cap-2 Maneuver 427 - - - - -
          Stage 1 798 - - - - -
          Stage 2 650 - - - - -

Approach EB NB SB
HCM Control Delay, s/v10.28 2.32 0
HCM LOS B

Minor Lane/Major Mvmt NBL NBT EBLn1 EBLn2 SBT SBR
Capacity (veh/h) 540 - 427 886 - -
HCM Lane V/C Ratio 0.072 - 0.046 0.109 - -
HCM Control Delay (s/veh) 7.7 0 13.8 9.6 - -
HCM Lane LOS A A B A - -
HCM 95th %tile Q(veh) 0.2 - 0.1 0.4 - -



Drainage Report 

For 

400 NW 72nd Street 

Gladstone, Missouri 

April 01, 2024 

By: 

Gerald W. Menefee, PE 

KAM Design LLC 

9000 Bannister Road 

Kansas City, Missouri 64134 

menefeegerald@gmail.com 








































































































































	Traffic Impact Study and Drainage Report.pdf
	05.20.2024 Gladstone C Store TIS - Updated.pdf
	Gladstone C-Store_TOC
	Binder1
	01
	02
	03
	04
	05
	06
	07
	08
	09
	10

	Gladstone C-Store_TOC.pdf
	Binder1

	Complete Storm Drainage Report.pdf
	Complete Storm Drainage Report
	EXISTING DRAINAGE AREA
	PROPOSED DRAINAGE AREA
	Complete Storm Drainage Report
	Complete Storm Drainage Report
	Complete Storm Drainage Report





