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TRAFFIC AND PARKING STUDY
Murphy Brothers - Mamaroneck Self Storage

416 Waverly Avenue
Village of Mamaroneck, New York

1.0 INTRODUCTION

Provident Design Engineering, PLLC (PDE), formerly TRC Engineers, Inc., has been 

retained by East Coast North Properties, LLC and Murphy Brothers Contracting to review 

the traffic circulation and the parking conditions for the proposed Mamaroneck Self 

Storage facility addition to be located at 416 Waverly Avenue in the Village of 

Mamaroneck.  Similar to the storage facility that was recently constructed at the Site (269 

units), the additional storage facility (321 units) would replace some existing structures 

on the site which currently house various contractors/workers. Self Storage facilities tend

to generate minimal traffic or parking.  The existing Self Storage facility generally has

one employee on site, while at times there could be two employees present. With the 

additional Self Storage units, there will be a maximum of three employees at any one 

time.  In addition to the new Self Storage facility, there will also be a limited amount of 

retail space (700 sf) along the Waverly Avenue frontage in the existing Self Storage 

building that will service the Self Storage patrons.

Parking is currently provided on-site, with the provision of additional on-street parking 

spaces located along Waverly Avenue. Previous to the construction of the original Self 
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Storage facility, some of the vehicles would have had to back out of their parking spaces 

directly onto Waverly Avenue. 

With the additional Self Storage facility, there will be 25 parking spaces on-site along 

with four (4) loading spaces as well as the on-street parking spaces.

PDE, TRC at the time, prepared the Traffic and Parking Study for the original Self 

Storage facility at the Site.  To perform this latest Study, PDE followed a similar 

methodology including performing various observations of the traffic operations at the 

existing facility, as well as conducted parking counts at various times during the day and 

week.  Utilization data of the Self Storage facility over an extended period of time was 

also reviewed.  PDE conducted traffic analysis for the intersection of Waverly Avenue 

and Fenimore Road as well as at the Site Driveways.

The following is a summary of PDE’s observations and findings in relation to the Self 

Storage facility in regards to traffic operations and parking.
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2.0 TRAFFIC AND PARKING GENERATION

PDE has reviewed the amount of traffic that is generated by the proposed Self Storage 

facility utilizing the Institute of Transportation Engineers’ (ITE) publication, “Trip 

Generation”, 10th Edition, for this type of facility (ITE Land Use 151). The 310

additional storage units would conservatively generate approximately 3 entering vehicles 

and 3 exiting vehicles in the Peak AM Hour and approximately 2 entering vehicles and 3 

exiting vehicles during the Peak PM Roadway Hour. During the Weekend Peak Hour, 

the 310 additional storage units would generate similar amounts, 3 entering vehicles and 

2 exiting vehicles.  This is minimal traffic and in general, the same vehicle that enters is 

also the vehicle that exits within the hour, as well as the occasional employee potentially 

entering or exiting.  This minimal traffic will have no impact upon traffic operating 

conditions in the area.  It is less traffic than utilized the previous uses of the site.

The following Table is a summary of the Weekday Peak Hour Trip Generation:

TABLE NO. 1
TRIP GENERATION

FOR ADDITIONAL 321 STORAGE UNITS
Weekday Peak
AM Roadway 

Hour

Weekday Peak 
PM Roadway 

Hour
ENTER 3 2
EXIT 3 3
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The 700 sf of retail space will also generate minimal traffic as the retail will be limited to 

Self Storage supplies.  The ITE 10th Edition (Land Use 920) estimates that this space 

would conservatively generate approximately 2 entering vehicles and 0 exiting vehicles in 

the Weekday Peak AM Hour and approximately 2 entering vehicles and 3 exiting 

vehicles during the Peak PM Roadway Hour. In reality, there would be even less traffic 

than these amounts as the employee for the retail portion will be the same as for the Self 

Storage portion and the customers would be the Self Storage patrons. Similar conditions 

would be experienced during the Weekend Peak Hour.

The supporting information from the ITE 10th Edition is contained in Appendix D.

Parking Generation

A Self Storage facility of a total of 590 units, based upon the Institute of Transportation 

Engineers’ (ITE) publication “Parking Generation”, 4th Edition, would generate a Peak 

parking demand of 8 spaces. The supporting information from the ITE 4th Edition is 

contained in Appendix D. 

The 700-sf retail space is estimated to generate a parking demand of approximately two

parking spaces but would actually require much less as the retail will be limited to self 
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storage supplies and be sold to the self storage patrons. In addition, the employee for the 

self storage supplies will be the same as the employee for the self storage facility.

Parking is described in more detail in Section 4.0 below.
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3.0 TRAFFIC CIRCULATION AND OPERATIONS

Existing Circulation

The previous site was served by various curbcuts and driveways along both Waverly 

Avenue and Fenimore Road.  The access was “cleaned up” with the construction of the 

original Self Storage Building, which also improved the safety along Waverly Avenue as 

vehicles were backing out onto Waverly Avenue. Along Waverly Avenue currently, the 

access to the northern portion of the site is an unsignalized entrance/exit (with only right

turns out permitted). A second curbcut along Waverly Avenue is located at the southern 

end of the site and serves the Self Storage Building and other contractor/worker parking

but does not provide a vehicular connection to the rest of the property.  

Along Fenimore Road, there is an existing curbcut between the barn and the front 

building that was converted to a right turn exiting movement only as part of the original 

Self Storage project.  An additional curbcut provides limited access to the barn area.  

Vehicles sometimes back out of this driveway onto Fenimore Road.

Future Circulation and Operations

The number of curbcuts under the future scenario with the additional Self Storage facility
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will be reduced from four to two.  The curbcut along Waverly Avenue currently serving

the northern portion of the facility will be closed.  The curbcut that currently serves the 

southern portion of the site along Waverly Avenue will remain.

The curbcut along Fenimore Road between the barn and the front building will remain an 

exit only driveway (right turns only). The curbcut that serves the barn will be removed.

All of the driveways will remain unsignalized under STOP control.

In addition to the modifications to the driveways, the internal circulation at the site will 

also be improved.  Elimination of some of the buildings will improve traffic flow.  In 

addition, as illustrated on the Site Plan, circulation will become more organized and 

striped islands will be provided to provide clearer direction.  The signage also will be 

upgraded to improve traffic control.  The northern portion will now be connected with the 

southern portion of the site. These improvements will significantly improve traffic flow 

throughout the site as well as improve Waverly Avenue and Fenimore Road by reducing 

the number of curbcuts.

Adjacent Roadway Network

The intersection of Waverly Avenue and Fenimore Road is controlled by a multi-phase 
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traffic signal.  PDE conducted traffic counts at this intersection as well as at the Site 

Driveways.  The Peak Hours for the intersection are 7:30 AM to 8:30 AM and 4:45 PM to 

5:45 PM.  The Existing Traffic Volumes are illustrated on Figure 1 in Appendix A.  PDE 

also conducted Level of Service capacity analyses for the intersection of Waverly Avenue 

and Fenimore Road and the Site Driveways. “Build” conditions were also analyzed and 

incorporate a background growth rate in addition to the Site modifications including the 

additional Self Storage units as illustrated on Figure 2.  Copies of these analyses are 

contained in Appendix B.

Table No. 2 summarizes the Levels of Services for the intersection and the Site 

Driveways:

Note: Signalized intersection Levels of Service are represented by Upper Case letters 
while unsignalized intersections are represented by lower case letters.  Average Delay is 
provided below the Levels of Service and is illustrated in seconds per vehicle. To be 
conservative, no credit was taken for the traffic contractors/workers at the Site that will 
no longer be present during the Build condition.

TABLE NO. 2
LEVEL OF SERVICE

Intersection
AM Peak PM Peak 

Existing Build Existing Build
Fenimore Road & Waverly 

Avenue
C C C C

22.7 22.8 21.5 21.6
Fenimore Road and Existing 

Exit Driveway
C c a a

15.0 15.1 0.0 0.0
Waverly Avenue & Existing 

Driveway 1 (Contractor Offices)
b - c -

14.7 - 15.0 -
Waverly Avenue & Existing 
Driveway 2 (Self-Storage)

b b b b
11.1 13.6 12.0 12.2
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As illustrated in the Table above, the analysis shows that the intersection of Fenimore 

Road and Waverly Avenue currently operates at Level of Service C in the Peak AM and 

PM Hours and these Levels of Service will remain.  The Site Driveways will also 

continue to operate at Level of Service C or better.  Thus, good Levels of Service are 

maintained at each of the intersections/driveways. To be conservative, no credit was 

taken for the traffic contractors/workers at the Site that will no longer be present during 

the Build condition, which would remove approximately 19 vehicles. Thus there will 

actually be less vehicles than current.

As described in Section 2.0, the Self Storage facility will not generate significant traffic 

and will not have any significant impact upon the traffic operating conditions of this 

intersection or on the Site Driveways and adjacent streets.
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4.0 PARKING

a. Existing Parking Conditions

The current parking spaces on-site are split between two separate lots, as well as 

on-street parking spaces along Waverly Avenue.  

PDE conducted parking observations on various days (both weekdays and 

weekends) and at various times throughout the day at the site.  There were very 

few vehicles ever parked for the existing Self Storage facility and there were never

times that ample parking spaces was not available on the property.

In addition, PDE reviewed data for the entrance and exit into the existing Self 

Storage facility from July 1, 2017 to August 24, 2017.  These indicated that the 

maximum number of parking spaces for the Self Storage facility utilized at any 

one time throughout the entire period was five spaces, which included two 

parking spaces utilized by employees.  A copy of this data is contained in 

Appendix C.

In addition to the parking for Murphy Brothers, approximately 19 other 

contractors/workers currently park at the Site.  These 19 vehicles will be removed 
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from the Site after the additional Self Storage units are constructed.  Thus there 

would be less vehicles parking on the Site.

b. Future Parking

To determine the parking that was to be required for the original Self Storage 

facility at the Site, the parking requirements at other Self Storage facilities in the 

area was reviewed. The following table, similar to the Table that was contained in 

the previous Traffic and Parking Study illustrates the parking spaces provided for 

other Self Storage facilities in Westchester.

TABLE NO. 3
PARKING FOR OTHER SELF STORAGE FACILITIES

Facility Location
No. of 
Units

Parking 
Spaces 

Initially
Required
by Zoning

Variance 
Granted
(Parking 

Spaces to be 
installed)

Westy’s Self Storage Port Chester 900 83 22
Safeguard Storage Elmsford 550 68 12
Safeguard Storage New Rochelle 653 48 14
Westy’s Self Storage Tuckahoe 1,500 N/A 24
Black Mountain New Rochelle 1,182 N/A 12
Project Mamaroneck 590 137 25

Table No. 4 compares the Parking Spaces per Unit as well as the number of Units 

per Parking Space for other Self Storage in the area.
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TABLE NO. 4
PARKING RATIOS FOR OTHER SELF STORAGE FACILITIES

Facility Location
No. of 
Units

Parking 
Spaces per 

Unit

Units per 
Parking 
Space

Westy’s Self Storage Port Chester 900 0.0244 41
Safeguard Storage Elmsford 550 0.0218 46
Safeguard Storage New Rochelle 653 0.0214 47
Westy’s Self Storage Tuckahoe 1,500 0.0160 63
Black Mountain New Rochelle 1,182 0.0101 99
Project Mamaroneck 590 0.0424 24

As illustrated in the above Tables, some of these other facilities have significantly 

more storage units yet provide a similar number of parking spaces as proposed for 

the Mamaroneck Self Storage facility. Observations of the parking in these lots 

indicate minimal vehicles are parked there.

The Mamaroneck Self Storage facility currently has 1-2 employees on-site at any 

one time.  With additional units, this could increase to a maximum of 3 employees 

on-site at times. As described earlier, a Self Storage facility of a total of 590 

units, based upon the Institute of Transportation Engineers’ (ITE) publication 

“Parking Generation”, 4th Edition, would generate a Peak parking demand of 8

spaces. The supporting information from the ITE 4th Edition is contained in 

Appendix D.
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The 700-sf retail space is estimated to require approximately two parking spaces 

based upon the potential use of Site.  The Murphy Brothers Contracting portion of 

the Site will have four full time employees and two Project Managers on-site and 

are projected to utilize six parking spaces. Murphy Brothers Contracting will 

generally not generate any visits from the general public or contractors.  The other 

nineteen contractors/workers that currently park on the Site will no longer be 

parking there as that usage will be replaced by the additional Self Storage units 

and thus the overall parking demand will be reduced.

With the proposed additional Self Storage facility and the modifications to the 

layout of the site, there will be 25 parking spaces provided on-site along with four 

(4) loading spaces, in addition to the on-street parking spaces. The four loading 

spaces will be utilized by the patrons of the Self Storage facility, thus freeing up 

even more parking spaces.  Thus the parking to be provided will be sufficient to 

support the Self Storage facility and the other various uses on the site.
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5.0 CONCLUSIONS

The proposed modifications to the internal circulation of the site will improve traffic flow 

and operations. The elimination of a driveway along Waverly Avenue and the elimination 

of a curb cut on Fenimore Road will also improve safety within the site and along 

Waverly Avenue and Fenimore Road such as vehicles will no longer back out of the barn 

driveway onto Fenimore Road.  The additional Self Storage facility will not generate 

significant traffic and will not impact traffic operating conditions along the adjacent 

roadways or within the site.

The Self Storage facility with the additional units would conservatively require up to 8 

parking spaces while the Murphy Brothers Contracting will require 6 parking spaces and

up to 2 parking spaces will be required for the retail space.  In addition, the peak of all of 

the above uses would not occur at the same time, with the Murphy Brothers Contracting 

peaking in the early morning, the Self Storage facility peaking mid-late morning and the 

retail portion generating insignificant parking. Thus, the 25 parking spaces to be 

provided will result in more than sufficient parking be provided for the entire site, 

including for the additional Self Storage facility. There will be also 4 loading spaces that 

will be provided and these will be utilized by the patrons of the Self Storage facility, thus 

freeing up even more parking spaces.
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Respectively submitted:

PROVIDENT DESIGN ENGINEERING, PLLC

Brian E. Dempsey, P.E., PTOE 
Senior Project Manager

Q:\PROJECTS-17\17-060 Murphy Brothers\Reports\Traffic\Traffic and Parking Study e.doc
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Level of Service Analysis



HCM 2010 Signalized Intersection Capacity Analysis Existing
3: Waverly Ave & Fenimore Rd AM Peak

17-060 Self storage Synchro 9 Report
DC Page 1

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 211 569 38 60 310 104 42 254 133 69 224 139
Future Volume (veh/h) 211 569 38 60 310 104 42 254 133 69 224 139
Number 7 4 14 3 8 18 5 2 12 1 6 16
Initial Q, veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj (A_pbT) 1.00 0.99 1.00 0.99 1.00 0.98 1.00 0.98
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
Adj Sat Flow, veh/h/ln 1863 1863 1863 1863 1863 1863 1863 1863 1900 1863 1863 1900
Adj Flow Rate, veh/h 229 618 41 65 337 113 46 276 145 75 243 151
Adj No. of Lanes 1 1 1 1 1 1 1 1 0 1 1 0
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Opposing Right Turn Influence Yes Yes Yes Yes
Cap, veh/h 542 1068 899 366 795 667 202 362 190 183 338 210
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
Prop Arrive On Green 0.10 0.57 0.57 0.43 0.43 0.43 0.32 0.32 0.32 0.32 0.32 0.32
Ln Grp Delay, s/veh 13.2 13.5 7.8 19.3 18.1 15.1 36.3 0.0 34.8 42.7 0.0 32.7
Ln Grp LOS B B A B B B D C D C
Approach Vol, veh/h 888 515 467 469
Approach Delay, s/veh 13.1 17.6 34.9 34.3
Approach LOS B B C C

   Timer: 1 2 3 4 5 6 7 8
Assigned Phs 2 4 6 7 8
Case No 6.0 3.0 6.0 1.2 5.0
Phs Duration (G+Y+Rc), s 30.0 52.0 30.0 12.0 40.0
Change Period (Y+Rc), s 4.0 5.0 4.0 4.0 5.0
Max Green (Gmax), s 26.0 47.0 26.0 8.0 35.0
Max Allow Headway (MAH), s 5.3 5.1 5.3 3.8 5.1
Max Q Clear (g_c+l1), s 22.1 19.4 26.1 7.5 12.4
Green Ext Time (g_e), s 2.1 8.4 0.0 0.0 7.9
Prob of Phs Call (p_c) 1.00 1.00 1.00 1.00 1.00
Prob of Max Out (p_x) 0.00 0.00 0.00 0.00 0.00

Left-Turn Movement Data
Assigned Mvmt 5 1 7 3
Mvmt Sat Flow, veh/h 985 962 1774 769

Through Movement Data
Assigned Mvmt 2 4 6 8
Mvmt Sat Flow, veh/h 1142 1863 1067 1863

Right-Turn Movement Data
Assigned Mvmt 12 14 16 18
Mvmt Sat Flow, veh/h 600 1568 663 1563

Left Lane Group Data
Assigned Mvmt 0 5 0 0 0 1 7 3
Lane Assignment   (Pr/Pm)  



HCM 2010 Signalized Intersection Capacity Analysis Existing
3: Waverly Ave & Fenimore Rd AM Peak

17-060 Self storage Synchro 9 Report
DC Page 2

Lanes in Grp 0 1 0 0 0 1 1 1
Grp Vol (v), veh/h 0 46 0 0 0 75 229 65
Grp Sat Flow (s), veh/h/ln 0 985 0 0 0 962 1774 769
Q Serve Time (g_s), s 0.0 3.6 0.0 0.0 0.0 6.2 5.5 4.8
Cycle Q Clear Time (g_c), s 0.0 20.1 0.0 0.0 0.0 24.1 5.5 10.2
Perm LT Sat Flow (s_l), veh/h/ln 0 985 0 0 0 962 935 769
Shared LT Sat Flow (s_sh), veh/h/ln 0 0 0 0 0 0 0 0
Perm LT Eff Green (g_p), s 0.0 26.0 0.0 0.0 0.0 26.0 37.0 35.0
Perm LT Serve Time (g_u), s 0.0 9.5 0.0 0.0 0.0 8.2 24.6 29.6
Perm LT Q Serve Time (g_ps), s 0.0 3.6 0.0 0.0 0.0 6.2 4.0 4.8
Time to First Blk (g_f), s 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Serve Time pre Blk (g_fs), s 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Prop LT Inside Lane (P_L) 0.00 1.00 0.00 0.00 0.00 1.00 1.00 1.00
Lane Grp Cap (c), veh/h 0 202 0 0 0 183 542 366
V/C Ratio (X) 0.00 0.23 0.00 0.00 0.00 0.41 0.42 0.18
Avail Cap (c_a), veh/h 0 202 0 0 0 183 542 366
Upstream Filter (I) 0.00 1.00 0.00 0.00 0.00 1.00 1.00 1.00
Uniform Delay (d1), s/veh 0.0 33.6 0.0 0.0 0.0 36.1 10.8 18.3
Incr Delay (d2), s/veh 0.0 2.6 0.0 0.0 0.0 6.6 2.4 1.1
Initial Q Delay (d3), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Control Delay (d), s/veh 0.0 36.3 0.0 0.0 0.0 42.7 13.2 19.3
1st-Term Q (Q1), veh/ln 0.0 1.0 0.0 0.0 0.0 1.7 2.6 1.0
2nd-Term Q (Q2), veh/ln 0.0 0.1 0.0 0.0 0.0 0.3 0.4 0.1
3rd-Term Q (Q3), veh/ln 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile Back of Q Factor (f_B%) 0.00 1.00 0.00 0.00 0.00 1.00 1.00 1.00
%ile Back of Q (50%), veh/ln 0.0 1.1 0.0 0.0 0.0 2.0 3.0 1.1
%ile Storage Ratio (RQ%) 0.00 0.56 0.00 0.00 0.00 0.78 0.94 0.29
Initial Q (Qb), veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Final (Residual) Q (Qe), veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Sat Delay (ds), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Sat Q (Qs), veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Sat Cap (cs), veh/h 0 0 0 0 0 0 0 0
Initial Q Clear Time (tc), h 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Middle Lane Group Data
Assigned Mvmt 0 2 0 4 0 6 0 8
Lane Assignment T T
Lanes in Grp 0 0 0 1 0 0 0 1
Grp Vol (v), veh/h 0 0 0 618 0 0 0 337
Grp Sat Flow (s), veh/h/ln 0 0 0 1863 0 0 0 1863
Q Serve Time (g_s), s 0.0 0.0 0.0 17.4 0.0 0.0 0.0 10.4
Cycle Q Clear Time (g_c), s 0.0 0.0 0.0 17.4 0.0 0.0 0.0 10.4
Lane Grp Cap (c), veh/h 0 0 0 1068 0 0 0 795
V/C Ratio (X) 0.00 0.00 0.00 0.58 0.00 0.00 0.00 0.42
Avail Cap (c_a), veh/h 0 0 0 1068 0 0 0 795
Upstream Filter (I) 0.00 0.00 0.00 1.00 0.00 0.00 0.00 1.00
Uniform Delay (d1), s/veh 0.0 0.0 0.0 11.2 0.0 0.0 0.0 16.4
Incr Delay (d2), s/veh 0.0 0.0 0.0 2.3 0.0 0.0 0.0 1.7
Initial Q Delay (d3), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Control Delay (d), s/veh 0.0 0.0 0.0 13.5 0.0 0.0 0.0 18.1
1st-Term Q (Q1), veh/ln 0.0 0.0 0.0 8.8 0.0 0.0 0.0 5.3



HCM 2010 Signalized Intersection Capacity Analysis Existing
3: Waverly Ave & Fenimore Rd AM Peak

17-060 Self storage Synchro 9 Report
DC Page 3

2nd-Term Q (Q2), veh/ln 0.0 0.0 0.0 0.7 0.0 0.0 0.0 0.4
3rd-Term Q (Q3), veh/ln 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile Back of Q Factor (f_B%) 0.00 1.00 0.00 1.00 0.00 1.00 0.00 1.00
%ile Back of Q (50%), veh/ln 0.0 0.0 0.0 9.4 0.0 0.0 0.0 5.7
%ile Storage Ratio (RQ%) 0.00 0.00 0.00 1.08 0.00 0.00 0.00 1.32
Initial Q (Qb), veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Final (Residual) Q (Qe), veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Sat Delay (ds), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Sat Q (Qs), veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Sat Cap (cs), veh/h 0 0 0 0 0 0 0 0
Initial Q Clear Time (tc), h 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Right Lane Group Data
Assigned Mvmt 0 12 0 14 0 16 0 18
Lane Assignment T+R R T+R R
Lanes in Grp 0 1 0 1 0 1 0 1
Grp Vol (v), veh/h 0 421 0 41 0 394 0 113
Grp Sat Flow (s), veh/h/ln 0 1742 0 1568 0 1729 0 1563
Q Serve Time (g_s), s 0.0 17.8 0.0 0.9 0.0 16.5 0.0 3.7
Cycle Q Clear Time (g_c), s 0.0 17.8 0.0 0.9 0.0 16.5 0.0 3.7
Prot RT Sat Flow (s_R), veh/h/ln 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Prot RT Eff Green (g_R), s 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Prop RT Outside Lane (P_R) 0.00 0.34 0.00 1.00 0.00 0.38 0.00 1.00
Lane Grp Cap (c), veh/h 0 552 0 899 0 548 0 667
V/C Ratio (X) 0.00 0.76 0.00 0.05 0.00 0.72 0.00 0.17
Avail Cap (c_a), veh/h 0 552 0 899 0 548 0 667
Upstream Filter (I) 0.00 1.00 0.00 1.00 0.00 1.00 0.00 1.00
Uniform Delay (d1), s/veh 0.0 25.2 0.0 7.7 0.0 24.8 0.0 14.5
Incr Delay (d2), s/veh 0.0 9.6 0.0 0.1 0.0 7.9 0.0 0.5
Initial Q Delay (d3), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Control Delay (d), s/veh 0.0 34.8 0.0 7.8 0.0 32.7 0.0 15.1
1st-Term Q (Q1), veh/ln 0.0 8.5 0.0 0.4 0.0 7.9 0.0 1.6
2nd-Term Q (Q2), veh/ln 0.0 1.5 0.0 0.0 0.0 1.2 0.0 0.1
3rd-Term Q (Q3), veh/ln 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile Back of Q Factor (f_B%) 0.00 1.00 0.00 1.00 0.00 1.00 0.00 1.00
%ile Back of Q (50%), veh/ln 0.0 10.0 0.0 0.4 0.0 9.1 0.0 1.7
%ile Storage Ratio (RQ%) 0.00 4.98 0.00 0.14 0.00 0.53 0.00 0.42
Initial Q (Qb), veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Final (Residual) Q (Qe), veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Sat Delay (ds), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Sat Q (Qs), veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Sat Cap (cs), veh/h 0 0 0 0 0 0 0 0
Initial Q Clear Time (tc), h 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Intersection Summary
HCM 2010 Ctrl Delay 22.7
HCM 2010 LOS C
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Intersection
Int Delay, s/veh 0.1

Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Vol, veh/h 771 0 0 474 0 7
Future Vol, veh/h 771 0 0 474 0 7
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Free Free Free Free Stop Stop
RT Channelized - None - None - Stop
Storage Length - - - - - 0
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 838 0 0 515 0 8

Major/Minor Major1 Major2 Minor1
Conflicting Flow All 0 - - - - 838
          Stage 1 - - - - - -
          Stage 2 - - - - - -
Critical Hdwy - - - - - 6.22
Critical Hdwy Stg 1 - - - - - -
Critical Hdwy Stg 2 - - - - - -
Follow-up Hdwy - - - - - 3.318
Pot Cap-1 Maneuver - 0 0 - 0 366
          Stage 1 - 0 0 - 0 -
          Stage 2 - 0 0 - 0 -
Platoon blocked, % - -
Mov Cap-1 Maneuver - - - - - 366
Mov Cap-2 Maneuver - - - - - -
          Stage 1 - - - - - -
          Stage 2 - - - - - -

Approach EB WB NB
HCM Control Delay, s 0 0 15
HCM LOS C

Minor Lane/Major Mvmt NBLn1 EBT WBT
Capacity (veh/h) 366 - -
HCM Lane V/C Ratio 0.021 - -
HCM Control Delay (s) 15 - -
HCM Lane LOS C - -
HCM 95th %tile Q(veh) 0.1 - -
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Intersection
Int Delay, s/veh 0.1

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Traffic Vol, veh/h 4 1 428 2 2 320
Future Vol, veh/h 4 1 428 2 2 320
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop Free Free Free Free
RT Channelized - None - None - None
Storage Length 0 - - - - -
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 4 1 465 2 2 348

Major/Minor Minor1 Major1 Major2
Conflicting Flow All 818 466 0 0 467 0
          Stage 1 466 - - - - -
          Stage 2 352 - - - - -
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 346 597 - - 1094 -
          Stage 1 632 - - - - -
          Stage 2 712 - - - - -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 345 597 - - 1094 -
Mov Cap-2 Maneuver 345 - - - - -
          Stage 1 632 - - - - -
          Stage 2 711 - - - - -

Approach WB NB SB
HCM Control Delay, s 14.7 0 0.1
HCM LOS B

Minor Lane/Major Mvmt NBT NBRWBLn1 SBL SBT
Capacity (veh/h) - - 377 1094 -
HCM Lane V/C Ratio - - 0.014 0.002 -
HCM Control Delay (s) - - 14.7 8.3 0
HCM Lane LOS - - B A A
HCM 95th %tile Q(veh) - - 0 0 -
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Intersection
Int Delay, s/veh 0.1

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Traffic Vol, veh/h 0 2 428 0 8 316
Future Vol, veh/h 0 2 428 0 8 316
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop Free Free Free Free
RT Channelized - None - None - None
Storage Length 0 - - - - -
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 0 2 465 0 9 343

Major/Minor Minor1 Major1 Major2
Conflicting Flow All 826 465 0 0 465 0
          Stage 1 465 - - - - -
          Stage 2 361 - - - - -
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 342 597 - - 1096 -
          Stage 1 632 - - - - -
          Stage 2 705 - - - - -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 339 597 - - 1096 -
Mov Cap-2 Maneuver 339 - - - - -
          Stage 1 632 - - - - -
          Stage 2 698 - - - - -

Approach WB NB SB
HCM Control Delay, s 11.1 0 0.2
HCM LOS B

Minor Lane/Major Mvmt NBT NBRWBLn1 SBL SBT
Capacity (veh/h) - - 597 1096 -
HCM Lane V/C Ratio - - 0.004 0.008 -
HCM Control Delay (s) - - 11.1 8.3 0
HCM Lane LOS - - B A A
HCM 95th %tile Q(veh) - - 0 0 -
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 202 571 39 54 294 110 52 251 121 59 199 128
Future Volume (veh/h) 202 571 39 54 294 110 52 251 121 59 199 128
Number 7 4 14 3 8 18 5 2 12 1 6 16
Initial Q, veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj (A_pbT) 1.00 0.99 1.00 0.99 1.00 0.98 1.00 0.98
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
Adj Sat Flow, veh/h/ln 1863 1863 1863 1863 1863 1863 1863 1863 1900 1863 1863 1900
Adj Flow Rate, veh/h 220 621 42 59 320 120 57 273 132 64 216 139
Adj No. of Lanes 1 1 1 1 1 1 1 1 0 1 1 0
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Opposing Right Turn Influence Yes Yes Yes Yes
Cap, veh/h 551 1068 899 363 795 667 231 374 181 196 333 214
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
Prop Arrive On Green 0.10 0.57 0.57 0.43 0.43 0.43 0.32 0.32 0.32 0.32 0.32 0.32
Ln Grp Delay, s/veh 12.8 13.5 7.8 19.2 17.8 15.2 34.6 0.0 33.1 39.0 0.0 29.9
Ln Grp LOS B B A B B B C C D C
Approach Vol, veh/h 883 499 462 419
Approach Delay, s/veh 13.1 17.3 33.3 31.3
Approach LOS B B C C

   Timer: 1 2 3 4 5 6 7 8
Assigned Phs 2 4 6 7 8
Case No 6.0 3.0 6.0 1.2 5.0
Phs Duration (G+Y+Rc), s 30.0 52.0 30.0 12.0 40.0
Change Period (Y+Rc), s 4.0 5.0 4.0 4.0 5.0
Max Green (Gmax), s 26.0 47.0 26.0 8.0 35.0
Max Allow Headway (MAH), s 5.3 5.1 5.3 3.8 5.1
Max Q Clear (g_c+l1), s 20.7 19.5 24.0 7.2 11.9
Green Ext Time (g_e), s 2.5 8.3 1.1 0.1 7.8
Prob of Phs Call (p_c) 1.00 1.00 1.00 1.00 1.00
Prob of Max Out (p_x) 0.00 0.00 0.00 0.00 0.00

Left-Turn Movement Data
Assigned Mvmt 5 1 7 3
Mvmt Sat Flow, veh/h 1019 975 1774 766

Through Movement Data
Assigned Mvmt 2 4 6 8
Mvmt Sat Flow, veh/h 1178 1863 1051 1863

Right-Turn Movement Data
Assigned Mvmt 12 14 16 18
Mvmt Sat Flow, veh/h 570 1568 676 1563

Left Lane Group Data
Assigned Mvmt 0 5 0 0 0 1 7 3
Lane Assignment   (Pr/Pm)  
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Lanes in Grp 0 1 0 0 0 1 1 1
Grp Vol (v), veh/h 0 57 0 0 0 64 220 59
Grp Sat Flow (s), veh/h/ln 0 1019 0 0 0 975 1774 766
Q Serve Time (g_s), s 0.0 4.2 0.0 0.0 0.0 5.1 5.2 4.4
Cycle Q Clear Time (g_c), s 0.0 18.7 0.0 0.0 0.0 22.0 5.2 9.9
Perm LT Sat Flow (s_l), veh/h/ln 0 1019 0 0 0 975 943 766
Shared LT Sat Flow (s_sh), veh/h/ln 0 0 0 0 0 0 0 0
Perm LT Eff Green (g_p), s 0.0 26.0 0.0 0.0 0.0 26.0 37.0 35.0
Perm LT Serve Time (g_u), s 0.0 11.5 0.0 0.0 0.0 9.1 25.3 29.5
Perm LT Q Serve Time (g_ps), s 0.0 4.2 0.0 0.0 0.0 5.1 3.6 4.4
Time to First Blk (g_f), s 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Serve Time pre Blk (g_fs), s 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Prop LT Inside Lane (P_L) 0.00 1.00 0.00 0.00 0.00 1.00 1.00 1.00
Lane Grp Cap (c), veh/h 0 231 0 0 0 196 551 363
V/C Ratio (X) 0.00 0.25 0.00 0.00 0.00 0.33 0.40 0.16
Avail Cap (c_a), veh/h 0 231 0 0 0 196 551 363
Upstream Filter (I) 0.00 1.00 0.00 0.00 0.00 1.00 1.00 1.00
Uniform Delay (d1), s/veh 0.0 32.1 0.0 0.0 0.0 34.7 10.6 18.2
Incr Delay (d2), s/veh 0.0 2.5 0.0 0.0 0.0 4.4 2.2 1.0
Initial Q Delay (d3), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Control Delay (d), s/veh 0.0 34.6 0.0 0.0 0.0 39.0 12.8 19.2
1st-Term Q (Q1), veh/ln 0.0 1.2 0.0 0.0 0.0 1.4 2.5 0.9
2nd-Term Q (Q2), veh/ln 0.0 0.2 0.0 0.0 0.0 0.2 0.3 0.1
3rd-Term Q (Q3), veh/ln 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile Back of Q Factor (f_B%) 0.00 1.00 0.00 0.00 0.00 1.00 1.00 1.00
%ile Back of Q (50%), veh/ln 0.0 1.3 0.0 0.0 0.0 1.6 2.8 1.0
%ile Storage Ratio (RQ%) 0.00 0.66 0.00 0.00 0.00 0.63 0.90 0.26
Initial Q (Qb), veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Final (Residual) Q (Qe), veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Sat Delay (ds), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Sat Q (Qs), veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Sat Cap (cs), veh/h 0 0 0 0 0 0 0 0
Initial Q Clear Time (tc), h 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Middle Lane Group Data
Assigned Mvmt 0 2 0 4 0 6 0 8
Lane Assignment T T
Lanes in Grp 0 0 0 1 0 0 0 1
Grp Vol (v), veh/h 0 0 0 621 0 0 0 320
Grp Sat Flow (s), veh/h/ln 0 0 0 1863 0 0 0 1863
Q Serve Time (g_s), s 0.0 0.0 0.0 17.5 0.0 0.0 0.0 9.7
Cycle Q Clear Time (g_c), s 0.0 0.0 0.0 17.5 0.0 0.0 0.0 9.7
Lane Grp Cap (c), veh/h 0 0 0 1068 0 0 0 795
V/C Ratio (X) 0.00 0.00 0.00 0.58 0.00 0.00 0.00 0.40
Avail Cap (c_a), veh/h 0 0 0 1068 0 0 0 795
Upstream Filter (I) 0.00 0.00 0.00 1.00 0.00 0.00 0.00 1.00
Uniform Delay (d1), s/veh 0.0 0.0 0.0 11.2 0.0 0.0 0.0 16.3
Incr Delay (d2), s/veh 0.0 0.0 0.0 2.3 0.0 0.0 0.0 1.5
Initial Q Delay (d3), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Control Delay (d), s/veh 0.0 0.0 0.0 13.5 0.0 0.0 0.0 17.8
1st-Term Q (Q1), veh/ln 0.0 0.0 0.0 9.0 0.0 0.0 0.0 5.0
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2nd-Term Q (Q2), veh/ln 0.0 0.0 0.0 0.7 0.0 0.0 0.0 0.3
3rd-Term Q (Q3), veh/ln 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile Back of Q Factor (f_B%) 0.00 1.00 0.00 1.00 0.00 1.00 0.00 1.00
%ile Back of Q (50%), veh/ln 0.0 0.0 0.0 9.7 0.0 0.0 0.0 5.3
%ile Storage Ratio (RQ%) 0.00 0.00 0.00 1.10 0.00 0.00 0.00 1.23
Initial Q (Qb), veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Final (Residual) Q (Qe), veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Sat Delay (ds), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Sat Q (Qs), veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Sat Cap (cs), veh/h 0 0 0 0 0 0 0 0
Initial Q Clear Time (tc), h 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Right Lane Group Data
Assigned Mvmt 0 12 0 14 0 16 0 18
Lane Assignment T+R R T+R R
Lanes in Grp 0 1 0 1 0 1 0 1
Grp Vol (v), veh/h 0 405 0 42 0 355 0 120
Grp Sat Flow (s), veh/h/ln 0 1748 0 1568 0 1727 0 1563
Q Serve Time (g_s), s 0.0 16.9 0.0 1.0 0.0 14.5 0.0 3.9
Cycle Q Clear Time (g_c), s 0.0 16.9 0.0 1.0 0.0 14.5 0.0 3.9
Prot RT Sat Flow (s_R), veh/h/ln 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Prot RT Eff Green (g_R), s 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Prop RT Outside Lane (P_R) 0.00 0.33 0.00 1.00 0.00 0.39 0.00 1.00
Lane Grp Cap (c), veh/h 0 554 0 899 0 548 0 667
V/C Ratio (X) 0.00 0.73 0.00 0.05 0.00 0.65 0.00 0.18
Avail Cap (c_a), veh/h 0 554 0 899 0 548 0 667
Upstream Filter (I) 0.00 1.00 0.00 1.00 0.00 1.00 0.00 1.00
Uniform Delay (d1), s/veh 0.0 24.9 0.0 7.7 0.0 24.1 0.0 14.6
Incr Delay (d2), s/veh 0.0 8.2 0.0 0.1 0.0 5.8 0.0 0.6
Initial Q Delay (d3), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Control Delay (d), s/veh 0.0 33.1 0.0 7.8 0.0 29.9 0.0 15.2
1st-Term Q (Q1), veh/ln 0.0 8.1 0.0 0.4 0.0 6.9 0.0 1.7
2nd-Term Q (Q2), veh/ln 0.0 1.3 0.0 0.0 0.0 0.9 0.0 0.1
3rd-Term Q (Q3), veh/ln 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile Back of Q Factor (f_B%) 0.00 1.00 0.00 1.00 0.00 1.00 0.00 1.00
%ile Back of Q (50%), veh/ln 0.0 9.4 0.0 0.4 0.0 7.8 0.0 1.8
%ile Storage Ratio (RQ%) 0.00 4.67 0.00 0.15 0.00 0.46 0.00 0.45
Initial Q (Qb), veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Final (Residual) Q (Qe), veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Sat Delay (ds), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Sat Q (Qs), veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Sat Cap (cs), veh/h 0 0 0 0 0 0 0 0
Initial Q Clear Time (tc), h 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Intersection Summary
HCM 2010 Ctrl Delay 21.5
HCM 2010 LOS C
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Intersection
Int Delay, s/veh 0

Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Vol, veh/h 751 0 0 458 0 0
Future Vol, veh/h 751 0 0 458 0 0
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Free Free Free Free Stop Stop
RT Channelized - None - None - Stop
Storage Length - - - - - 0
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 816 0 0 498 0 0

Major/Minor Major1 Major2 Minor1
Conflicting Flow All 0 - - - - 816
          Stage 1 - - - - - -
          Stage 2 - - - - - -
Critical Hdwy - - - - - 6.22
Critical Hdwy Stg 1 - - - - - -
Critical Hdwy Stg 2 - - - - - -
Follow-up Hdwy - - - - - 3.318
Pot Cap-1 Maneuver - 0 0 - 0 377
          Stage 1 - 0 0 - 0 -
          Stage 2 - 0 0 - 0 -
Platoon blocked, % - -
Mov Cap-1 Maneuver - - - - - 377
Mov Cap-2 Maneuver - - - - - -
          Stage 1 - - - - - -
          Stage 2 - - - - - -

Approach EB WB NB
HCM Control Delay, s 0 0 0
HCM LOS A

Minor Lane/Major Mvmt NBLn1 EBT WBT
Capacity (veh/h) - - -
HCM Lane V/C Ratio - - -
HCM Control Delay (s) 0 - -
HCM Lane LOS A - -
HCM 95th %tile Q(veh) - - -
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Intersection
Int Delay, s/veh 0.1

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Traffic Vol, veh/h 1 0 424 2 2 290
Future Vol, veh/h 1 0 424 2 2 290
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop Free Free Free Free
RT Channelized - None - None - None
Storage Length 0 - - - - -
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 1 0 461 2 2 315

Major/Minor Minor1 Major1 Major2
Conflicting Flow All 782 462 0 0 463 0
          Stage 1 462 - - - - -
          Stage 2 320 - - - - -
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 363 600 - - 1098 -
          Stage 1 634 - - - - -
          Stage 2 736 - - - - -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 362 600 - - 1098 -
Mov Cap-2 Maneuver 362 - - - - -
          Stage 1 634 - - - - -
          Stage 2 735 - - - - -

Approach WB NB SB
HCM Control Delay, s 15 0 0.1
HCM LOS C

Minor Lane/Major Mvmt NBT NBRWBLn1 SBL SBT
Capacity (veh/h) - - 362 1098 -
HCM Lane V/C Ratio - - 0.003 0.002 -
HCM Control Delay (s) - - 15 8.3 0
HCM Lane LOS - - C A A
HCM 95th %tile Q(veh) - - 0 0 -



HCM 2010 TWSC Existing
9: Waverly Ave & Exist Drwy 2 PM Peak

17-060 Self storage Synchro 9 Report
DC Page 3

Intersection
Int Delay, s/veh 0.2

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Traffic Vol, veh/h 2 7 419 3 2 289
Future Vol, veh/h 2 7 419 3 2 289
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop Free Free Free Free
RT Channelized - None - None - None
Storage Length 0 - - - - -
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 2 8 455 3 2 314

Major/Minor Minor1 Major1 Major2
Conflicting Flow All 775 457 0 0 459 0
          Stage 1 457 - - - - -
          Stage 2 318 - - - - -
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 366 604 - - 1102 -
          Stage 1 638 - - - - -
          Stage 2 738 - - - - -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 365 604 - - 1102 -
Mov Cap-2 Maneuver 365 - - - - -
          Stage 1 638 - - - - -
          Stage 2 737 - - - - -

Approach WB NB SB
HCM Control Delay, s 12 0 0.1
HCM LOS B

Minor Lane/Major Mvmt NBT NBRWBLn1 SBL SBT
Capacity (veh/h) - - 527 1102 -
HCM Lane V/C Ratio - - 0.019 0.002 -
HCM Control Delay (s) - - 12 8.3 0
HCM Lane LOS - - B A A
HCM 95th %tile Q(veh) - - 0.1 0 -
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 211 569 39 61 310 104 42 255 133 69 226 139
Future Volume (veh/h) 211 569 39 61 310 104 42 255 133 69 226 139
Number 7 4 14 3 8 18 5 2 12 1 6 16
Initial Q, veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj (A_pbT) 1.00 0.99 1.00 0.99 1.00 0.98 1.00 0.98
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
Adj Sat Flow, veh/h/ln 1863 1863 1863 1863 1863 1863 1863 1863 1900 1863 1863 1900
Adj Flow Rate, veh/h 229 618 42 66 337 113 46 277 145 75 246 151
Adj No. of Lanes 1 1 1 1 1 1 1 1 0 1 1 0
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Opposing Right Turn Influence Yes Yes Yes Yes
Cap, veh/h 542 1068 899 365 795 667 200 363 190 183 340 209
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
Prop Arrive On Green 0.10 0.57 0.57 0.43 0.43 0.43 0.32 0.32 0.32 0.32 0.32 0.32
Ln Grp Delay, s/veh 13.2 13.5 7.8 19.4 18.1 15.1 36.5 0.0 34.9 42.8 0.0 32.9
Ln Grp LOS B B A B B B D C D C
Approach Vol, veh/h 889 516 468 472
Approach Delay, s/veh 13.1 17.6 35.0 34.5
Approach LOS B B D C

   Timer: 1 2 3 4 5 6 7 8
Assigned Phs 2 4 6 7 8
Case No 6.0 3.0 6.0 1.2 5.0
Phs Duration (G+Y+Rc), s 30.0 52.0 30.0 12.0 40.0
Change Period (Y+Rc), s 4.0 5.0 4.0 4.0 5.0
Max Green (Gmax), s 26.0 47.0 26.0 8.0 35.0
Max Allow Headway (MAH), s 5.3 5.1 5.3 3.8 5.1
Max Q Clear (g_c+l1), s 22.2 19.4 26.2 7.5 12.4
Green Ext Time (g_e), s 2.0 8.4 0.0 0.0 7.9
Prob of Phs Call (p_c) 1.00 1.00 1.00 1.00 1.00
Prob of Max Out (p_x) 0.00 0.00 0.00 0.00 0.00

Left-Turn Movement Data
Assigned Mvmt 5 1 7 3
Mvmt Sat Flow, veh/h 982 961 1774 768

Through Movement Data
Assigned Mvmt 2 4 6 8
Mvmt Sat Flow, veh/h 1144 1863 1072 1863

Right-Turn Movement Data
Assigned Mvmt 12 14 16 18
Mvmt Sat Flow, veh/h 599 1568 658 1563

Left Lane Group Data
Assigned Mvmt 0 5 0 0 0 1 7 3
Lane Assignment   (Pr/Pm)  
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Lanes in Grp 0 1 0 0 0 1 1 1
Grp Vol (v), veh/h 0 46 0 0 0 75 229 66
Grp Sat Flow (s), veh/h/ln 0 982 0 0 0 961 1774 768
Q Serve Time (g_s), s 0.0 3.6 0.0 0.0 0.0 6.3 5.5 4.9
Cycle Q Clear Time (g_c), s 0.0 20.2 0.0 0.0 0.0 24.2 5.5 10.3
Perm LT Sat Flow (s_l), veh/h/ln 0 982 0 0 0 961 935 768
Shared LT Sat Flow (s_sh), veh/h/ln 0 0 0 0 0 0 0 0
Perm LT Eff Green (g_p), s 0.0 26.0 0.0 0.0 0.0 26.0 37.0 35.0
Perm LT Serve Time (g_u), s 0.0 9.3 0.0 0.0 0.0 8.1 24.6 29.6
Perm LT Q Serve Time (g_ps), s 0.0 3.6 0.0 0.0 0.0 6.3 4.0 4.9
Time to First Blk (g_f), s 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Serve Time pre Blk (g_fs), s 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Prop LT Inside Lane (P_L) 0.00 1.00 0.00 0.00 0.00 1.00 1.00 1.00
Lane Grp Cap (c), veh/h 0 200 0 0 0 183 542 365
V/C Ratio (X) 0.00 0.23 0.00 0.00 0.00 0.41 0.42 0.18
Avail Cap (c_a), veh/h 0 200 0 0 0 183 542 365
Upstream Filter (I) 0.00 1.00 0.00 0.00 0.00 1.00 1.00 1.00
Uniform Delay (d1), s/veh 0.0 33.8 0.0 0.0 0.0 36.1 10.8 18.3
Incr Delay (d2), s/veh 0.0 2.7 0.0 0.0 0.0 6.7 2.4 1.1
Initial Q Delay (d3), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Control Delay (d), s/veh 0.0 36.5 0.0 0.0 0.0 42.8 13.2 19.4
1st-Term Q (Q1), veh/ln 0.0 1.0 0.0 0.0 0.0 1.7 2.6 1.0
2nd-Term Q (Q2), veh/ln 0.0 0.1 0.0 0.0 0.0 0.3 0.4 0.1
3rd-Term Q (Q3), veh/ln 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile Back of Q Factor (f_B%) 0.00 1.00 0.00 0.00 0.00 1.00 1.00 1.00
%ile Back of Q (50%), veh/ln 0.0 1.1 0.0 0.0 0.0 2.0 3.0 1.2
%ile Storage Ratio (RQ%) 0.00 0.32 0.00 0.00 0.00 0.78 0.94 0.29
Initial Q (Qb), veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Final (Residual) Q (Qe), veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Sat Delay (ds), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Sat Q (Qs), veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Sat Cap (cs), veh/h 0 0 0 0 0 0 0 0
Initial Q Clear Time (tc), h 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Middle Lane Group Data
Assigned Mvmt 0 2 0 4 0 6 0 8
Lane Assignment T T
Lanes in Grp 0 0 0 1 0 0 0 1
Grp Vol (v), veh/h 0 0 0 618 0 0 0 337
Grp Sat Flow (s), veh/h/ln 0 0 0 1863 0 0 0 1863
Q Serve Time (g_s), s 0.0 0.0 0.0 17.4 0.0 0.0 0.0 10.4
Cycle Q Clear Time (g_c), s 0.0 0.0 0.0 17.4 0.0 0.0 0.0 10.4
Lane Grp Cap (c), veh/h 0 0 0 1068 0 0 0 795
V/C Ratio (X) 0.00 0.00 0.00 0.58 0.00 0.00 0.00 0.42
Avail Cap (c_a), veh/h 0 0 0 1068 0 0 0 795
Upstream Filter (I) 0.00 0.00 0.00 1.00 0.00 0.00 0.00 1.00
Uniform Delay (d1), s/veh 0.0 0.0 0.0 11.2 0.0 0.0 0.0 16.4
Incr Delay (d2), s/veh 0.0 0.0 0.0 2.3 0.0 0.0 0.0 1.7
Initial Q Delay (d3), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Control Delay (d), s/veh 0.0 0.0 0.0 13.5 0.0 0.0 0.0 18.1
1st-Term Q (Q1), veh/ln 0.0 0.0 0.0 8.8 0.0 0.0 0.0 5.3
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2nd-Term Q (Q2), veh/ln 0.0 0.0 0.0 0.7 0.0 0.0 0.0 0.4
3rd-Term Q (Q3), veh/ln 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile Back of Q Factor (f_B%) 0.00 1.00 0.00 1.00 0.00 1.00 0.00 1.00
%ile Back of Q (50%), veh/ln 0.0 0.0 0.0 9.4 0.0 0.0 0.0 5.7
%ile Storage Ratio (RQ%) 0.00 0.00 0.00 1.08 0.00 0.00 0.00 1.32
Initial Q (Qb), veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Final (Residual) Q (Qe), veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Sat Delay (ds), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Sat Q (Qs), veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Sat Cap (cs), veh/h 0 0 0 0 0 0 0 0
Initial Q Clear Time (tc), h 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Right Lane Group Data
Assigned Mvmt 0 12 0 14 0 16 0 18
Lane Assignment T+R R T+R R
Lanes in Grp 0 1 0 1 0 1 0 1
Grp Vol (v), veh/h 0 422 0 42 0 397 0 113
Grp Sat Flow (s), veh/h/ln 0 1742 0 1568 0 1730 0 1563
Q Serve Time (g_s), s 0.0 17.9 0.0 1.0 0.0 16.7 0.0 3.7
Cycle Q Clear Time (g_c), s 0.0 17.9 0.0 1.0 0.0 16.7 0.0 3.7
Prot RT Sat Flow (s_R), veh/h/ln 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Prot RT Eff Green (g_R), s 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Prop RT Outside Lane (P_R) 0.00 0.34 0.00 1.00 0.00 0.38 0.00 1.00
Lane Grp Cap (c), veh/h 0 552 0 899 0 549 0 667
V/C Ratio (X) 0.00 0.76 0.00 0.05 0.00 0.72 0.00 0.17
Avail Cap (c_a), veh/h 0 552 0 899 0 549 0 667
Upstream Filter (I) 0.00 1.00 0.00 1.00 0.00 1.00 0.00 1.00
Uniform Delay (d1), s/veh 0.0 25.2 0.0 7.7 0.0 24.8 0.0 14.5
Incr Delay (d2), s/veh 0.0 9.7 0.0 0.1 0.0 8.1 0.0 0.5
Initial Q Delay (d3), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Control Delay (d), s/veh 0.0 34.9 0.0 7.8 0.0 32.9 0.0 15.1
1st-Term Q (Q1), veh/ln 0.0 8.6 0.0 0.4 0.0 7.9 0.0 1.6
2nd-Term Q (Q2), veh/ln 0.0 1.5 0.0 0.0 0.0 1.2 0.0 0.1
3rd-Term Q (Q3), veh/ln 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile Back of Q Factor (f_B%) 0.00 1.00 0.00 1.00 0.00 1.00 0.00 1.00
%ile Back of Q (50%), veh/ln 0.0 10.0 0.0 0.4 0.0 9.2 0.0 1.7
%ile Storage Ratio (RQ%) 0.00 1.34 0.00 0.15 0.00 0.54 0.00 0.42
Initial Q (Qb), veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Final (Residual) Q (Qe), veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Sat Delay (ds), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Sat Q (Qs), veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Sat Cap (cs), veh/h 0 0 0 0 0 0 0 0
Initial Q Clear Time (tc), h 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Intersection Summary
HCM 2010 Ctrl Delay 22.8
HCM 2010 LOS C
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Intersection
Int Delay, s/veh 0.1

Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Vol, veh/h 771 0 0 475 0 9
Future Vol, veh/h 771 0 0 475 0 9
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Free Free Free Free Stop Stop
RT Channelized - None - None - Stop
Storage Length - - - - - 0
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 838 0 0 516 0 10

Major/Minor Major1 Major2 Minor1
Conflicting Flow All 0 - - - - 838
          Stage 1 - - - - - -
          Stage 2 - - - - - -
Critical Hdwy - - - - - 6.22
Critical Hdwy Stg 1 - - - - - -
Critical Hdwy Stg 2 - - - - - -
Follow-up Hdwy - - - - - 3.318
Pot Cap-1 Maneuver - 0 0 - 0 366
          Stage 1 - 0 0 - 0 -
          Stage 2 - 0 0 - 0 -
Platoon blocked, % - -
Mov Cap-1 Maneuver - - - - - 366
Mov Cap-2 Maneuver - - - - - -
          Stage 1 - - - - - -
          Stage 2 - - - - - -

Approach EB WB NB
HCM Control Delay, s 0 0 15.1
HCM LOS C

Minor Lane/Major Mvmt NBLn1 EBT WBT
Capacity (veh/h) 366 - -
HCM Lane V/C Ratio 0.027 - -
HCM Control Delay (s) 15.1 - -
HCM Lane LOS C - -
HCM 95th %tile Q(veh) 0.1 - -
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Intersection
Int Delay, s/veh 0.3

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Traffic Vol, veh/h 4 4 426 3 14 312
Future Vol, veh/h 4 4 426 3 14 312
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop Free Free Free Free
RT Channelized - None - None - None
Storage Length 0 - - - - -
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 4 4 463 3 15 339

Major/Minor Minor1 Major1 Major2
Conflicting Flow All 835 465 0 0 466 0
          Stage 1 465 - - - - -
          Stage 2 370 - - - - -
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 338 597 - - 1095 -
          Stage 1 632 - - - - -
          Stage 2 699 - - - - -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 332 597 - - 1095 -
Mov Cap-2 Maneuver 332 - - - - -
          Stage 1 632 - - - - -
          Stage 2 687 - - - - -

Approach WB NB SB
HCM Control Delay, s 13.6 0 0.4
HCM LOS B

Minor Lane/Major Mvmt NBT NBRWBLn1 SBL SBT
Capacity (veh/h) - - 427 1095 -
HCM Lane V/C Ratio - - 0.02 0.014 -
HCM Control Delay (s) - - 13.6 8.3 0
HCM Lane LOS - - B A A
HCM 95th %tile Q(veh) - - 0.1 0 -



HCM 2010 Signalized Intersection Capacity Analysis Build
3: Waverly Ave & Fenimore Rd PM Peak

17-060 Self storage Synchro 9 Report
DC Page 1

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 202 571 40 55 294 110 53 254 122 59 200 128
Future Volume (veh/h) 202 571 40 55 294 110 53 254 122 59 200 128
Number 7 4 14 3 8 18 5 2 12 1 6 16
Initial Q, veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj (A_pbT) 1.00 0.99 1.00 0.99 1.00 0.98 1.00 0.98
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
Adj Sat Flow, veh/h/ln 1863 1863 1863 1863 1863 1863 1863 1863 1900 1863 1863 1900
Adj Flow Rate, veh/h 220 621 43 60 320 120 58 276 133 64 217 139
Adj No. of Lanes 1 1 1 1 1 1 1 1 0 1 1 0
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Opposing Right Turn Influence Yes Yes Yes Yes
Cap, veh/h 551 1068 899 363 795 667 230 374 180 193 334 214
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
Prop Arrive On Green 0.10 0.57 0.57 0.43 0.43 0.43 0.32 0.32 0.32 0.32 0.32 0.32
Ln Grp Delay, s/veh 12.8 13.5 7.8 19.2 17.8 15.2 34.8 0.0 33.5 39.4 0.0 30.0
Ln Grp LOS B B A B B B C C D C
Approach Vol, veh/h 884 500 467 420
Approach Delay, s/veh 13.1 17.3 33.6 31.4
Approach LOS B B C C

   Timer: 1 2 3 4 5 6 7 8
Assigned Phs 2 4 6 7 8
Case No 6.0 3.0 6.0 1.2 5.0
Phs Duration (G+Y+Rc), s 30.0 52.0 30.0 12.0 40.0
Change Period (Y+Rc), s 4.0 5.0 4.0 4.0 5.0
Max Green (Gmax), s 26.0 47.0 26.0 8.0 35.0
Max Allow Headway (MAH), s 5.3 5.1 5.3 3.8 5.1
Max Q Clear (g_c+l1), s 20.8 19.5 24.3 7.2 12.0
Green Ext Time (g_e), s 2.5 8.3 1.0 0.1 7.8
Prob of Phs Call (p_c) 1.00 1.00 1.00 1.00 1.00
Prob of Max Out (p_x) 0.00 0.00 0.00 0.00 0.00

Left-Turn Movement Data
Assigned Mvmt 5 1 7 3
Mvmt Sat Flow, veh/h 1018 972 1774 766

Through Movement Data
Assigned Mvmt 2 4 6 8
Mvmt Sat Flow, veh/h 1180 1863 1053 1863

Right-Turn Movement Data
Assigned Mvmt 12 14 16 18
Mvmt Sat Flow, veh/h 569 1568 674 1563

Left Lane Group Data
Assigned Mvmt 0 5 0 0 0 1 7 3
Lane Assignment   (Pr/Pm)  
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Lanes in Grp 0 1 0 0 0 1 1 1
Grp Vol (v), veh/h 0 58 0 0 0 64 220 60
Grp Sat Flow (s), veh/h/ln 0 1018 0 0 0 972 1774 766
Q Serve Time (g_s), s 0.0 4.3 0.0 0.0 0.0 5.2 5.2 4.5
Cycle Q Clear Time (g_c), s 0.0 18.8 0.0 0.0 0.0 22.3 5.2 10.0
Perm LT Sat Flow (s_l), veh/h/ln 0 1018 0 0 0 972 943 766
Shared LT Sat Flow (s_sh), veh/h/ln 0 0 0 0 0 0 0 0
Perm LT Eff Green (g_p), s 0.0 26.0 0.0 0.0 0.0 26.0 37.0 35.0
Perm LT Serve Time (g_u), s 0.0 11.5 0.0 0.0 0.0 8.9 25.3 29.5
Perm LT Q Serve Time (g_ps), s 0.0 4.3 0.0 0.0 0.0 5.2 3.6 4.5
Time to First Blk (g_f), s 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Serve Time pre Blk (g_fs), s 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Prop LT Inside Lane (P_L) 0.00 1.00 0.00 0.00 0.00 1.00 1.00 1.00
Lane Grp Cap (c), veh/h 0 230 0 0 0 193 551 363
V/C Ratio (X) 0.00 0.25 0.00 0.00 0.00 0.33 0.40 0.17
Avail Cap (c_a), veh/h 0 230 0 0 0 193 551 363
Upstream Filter (I) 0.00 1.00 0.00 0.00 0.00 1.00 1.00 1.00
Uniform Delay (d1), s/veh 0.0 32.2 0.0 0.0 0.0 34.9 10.6 18.2
Incr Delay (d2), s/veh 0.0 2.6 0.0 0.0 0.0 4.5 2.2 1.0
Initial Q Delay (d3), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Control Delay (d), s/veh 0.0 34.8 0.0 0.0 0.0 39.4 12.8 19.2
1st-Term Q (Q1), veh/ln 0.0 1.2 0.0 0.0 0.0 1.4 2.5 0.9
2nd-Term Q (Q2), veh/ln 0.0 0.2 0.0 0.0 0.0 0.2 0.3 0.1
3rd-Term Q (Q3), veh/ln 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile Back of Q Factor (f_B%) 0.00 1.00 0.00 0.00 0.00 1.00 1.00 1.00
%ile Back of Q (50%), veh/ln 0.0 1.4 0.0 0.0 0.0 1.6 2.8 1.0
%ile Storage Ratio (RQ%) 0.00 0.38 0.00 0.00 0.00 0.64 0.90 0.26
Initial Q (Qb), veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Final (Residual) Q (Qe), veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Sat Delay (ds), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Sat Q (Qs), veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Sat Cap (cs), veh/h 0 0 0 0 0 0 0 0
Initial Q Clear Time (tc), h 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Middle Lane Group Data
Assigned Mvmt 0 2 0 4 0 6 0 8
Lane Assignment T T
Lanes in Grp 0 0 0 1 0 0 0 1
Grp Vol (v), veh/h 0 0 0 621 0 0 0 320
Grp Sat Flow (s), veh/h/ln 0 0 0 1863 0 0 0 1863
Q Serve Time (g_s), s 0.0 0.0 0.0 17.5 0.0 0.0 0.0 9.7
Cycle Q Clear Time (g_c), s 0.0 0.0 0.0 17.5 0.0 0.0 0.0 9.7
Lane Grp Cap (c), veh/h 0 0 0 1068 0 0 0 795
V/C Ratio (X) 0.00 0.00 0.00 0.58 0.00 0.00 0.00 0.40
Avail Cap (c_a), veh/h 0 0 0 1068 0 0 0 795
Upstream Filter (I) 0.00 0.00 0.00 1.00 0.00 0.00 0.00 1.00
Uniform Delay (d1), s/veh 0.0 0.0 0.0 11.2 0.0 0.0 0.0 16.3
Incr Delay (d2), s/veh 0.0 0.0 0.0 2.3 0.0 0.0 0.0 1.5
Initial Q Delay (d3), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Control Delay (d), s/veh 0.0 0.0 0.0 13.5 0.0 0.0 0.0 17.8
1st-Term Q (Q1), veh/ln 0.0 0.0 0.0 9.0 0.0 0.0 0.0 5.0
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2nd-Term Q (Q2), veh/ln 0.0 0.0 0.0 0.7 0.0 0.0 0.0 0.3
3rd-Term Q (Q3), veh/ln 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile Back of Q Factor (f_B%) 0.00 1.00 0.00 1.00 0.00 1.00 0.00 1.00
%ile Back of Q (50%), veh/ln 0.0 0.0 0.0 9.7 0.0 0.0 0.0 5.3
%ile Storage Ratio (RQ%) 0.00 0.00 0.00 1.11 0.00 0.00 0.00 1.23
Initial Q (Qb), veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Final (Residual) Q (Qe), veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Sat Delay (ds), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Sat Q (Qs), veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Sat Cap (cs), veh/h 0 0 0 0 0 0 0 0
Initial Q Clear Time (tc), h 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Right Lane Group Data
Assigned Mvmt 0 12 0 14 0 16 0 18
Lane Assignment T+R R T+R R
Lanes in Grp 0 1 0 1 0 1 0 1
Grp Vol (v), veh/h 0 409 0 43 0 356 0 120
Grp Sat Flow (s), veh/h/ln 0 1748 0 1568 0 1727 0 1563
Q Serve Time (g_s), s 0.0 17.1 0.0 1.0 0.0 14.5 0.0 3.9
Cycle Q Clear Time (g_c), s 0.0 17.1 0.0 1.0 0.0 14.5 0.0 3.9
Prot RT Sat Flow (s_R), veh/h/ln 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Prot RT Eff Green (g_R), s 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Prop RT Outside Lane (P_R) 0.00 0.33 0.00 1.00 0.00 0.39 0.00 1.00
Lane Grp Cap (c), veh/h 0 554 0 899 0 548 0 667
V/C Ratio (X) 0.00 0.74 0.00 0.05 0.00 0.65 0.00 0.18
Avail Cap (c_a), veh/h 0 554 0 899 0 548 0 667
Upstream Filter (I) 0.00 1.00 0.00 1.00 0.00 1.00 0.00 1.00
Uniform Delay (d1), s/veh 0.0 25.0 0.0 7.7 0.0 24.1 0.0 14.6
Incr Delay (d2), s/veh 0.0 8.5 0.0 0.1 0.0 5.9 0.0 0.6
Initial Q Delay (d3), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Control Delay (d), s/veh 0.0 33.5 0.0 7.8 0.0 30.0 0.0 15.2
1st-Term Q (Q1), veh/ln 0.0 8.2 0.0 0.4 0.0 6.9 0.0 1.7
2nd-Term Q (Q2), veh/ln 0.0 1.3 0.0 0.0 0.0 0.9 0.0 0.1
3rd-Term Q (Q3), veh/ln 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile Back of Q Factor (f_B%) 0.00 1.00 0.00 1.00 0.00 1.00 0.00 1.00
%ile Back of Q (50%), veh/ln 0.0 9.5 0.0 0.4 0.0 7.8 0.0 1.8
%ile Storage Ratio (RQ%) 0.00 1.27 0.00 0.15 0.00 0.46 0.00 0.45
Initial Q (Qb), veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Final (Residual) Q (Qe), veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Sat Delay (ds), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Sat Q (Qs), veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Sat Cap (cs), veh/h 0 0 0 0 0 0 0 0
Initial Q Clear Time (tc), h 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Intersection Summary
HCM 2010 Ctrl Delay 21.6
HCM 2010 LOS C



HCM 2010 TWSC Build
2: Existing Drwy & Fenimore Rd PM Peak

17-060 Self storage Synchro 9 Report
DC Page 1

Intersection
Int Delay, s/veh 0

Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Vol, veh/h 752 0 0 459 0 0
Future Vol, veh/h 752 0 0 459 0 0
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Free Free Free Free Stop Stop
RT Channelized - None - None - Stop
Storage Length - - - - - 0
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 817 0 0 499 0 0

Major/Minor Major1 Major2 Minor1
Conflicting Flow All 0 - - - - 817
          Stage 1 - - - - - -
          Stage 2 - - - - - -
Critical Hdwy - - - - - 6.22
Critical Hdwy Stg 1 - - - - - -
Critical Hdwy Stg 2 - - - - - -
Follow-up Hdwy - - - - - 3.318
Pot Cap-1 Maneuver - 0 0 - 0 376
          Stage 1 - 0 0 - 0 -
          Stage 2 - 0 0 - 0 -
Platoon blocked, % - -
Mov Cap-1 Maneuver - - - - - 376
Mov Cap-2 Maneuver - - - - - -
          Stage 1 - - - - - -
          Stage 2 - - - - - -

Approach EB WB NB
HCM Control Delay, s 0 0 0
HCM LOS A

Minor Lane/Major Mvmt NBLn1 EBT WBT
Capacity (veh/h) - - -
HCM Lane V/C Ratio - - -
HCM Control Delay (s) 0 - -
HCM Lane LOS A - -
HCM 95th %tile Q(veh) - - -



HCM 2010 TWSC Build
9: Waverly Ave & Exist Drwy 2 PM Peak

17-060 Self storage Synchro 9 Report
DC Page 2

Intersection
Int Delay, s/veh 0.3

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Traffic Vol, veh/h 4 12 417 6 7 288
Future Vol, veh/h 4 12 417 6 7 288
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop Free Free Free Free
RT Channelized - None - None - None
Storage Length 0 - - - - -
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 4 13 453 7 8 313

Major/Minor Minor1 Major1 Major2
Conflicting Flow All 785 457 0 0 460 0
          Stage 1 457 - - - - -
          Stage 2 328 - - - - -
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 361 604 - - 1101 -
          Stage 1 638 - - - - -
          Stage 2 730 - - - - -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 358 604 - - 1101 -
Mov Cap-2 Maneuver 358 - - - - -
          Stage 1 638 - - - - -
          Stage 2 723 - - - - -

Approach WB NB SB
HCM Control Delay, s 12.2 0 0.2
HCM LOS B

Minor Lane/Major Mvmt NBT NBRWBLn1 SBL SBT
Capacity (veh/h) - - 515 1101 -
HCM Lane V/C Ratio - - 0.034 0.007 -
HCM Control Delay (s) - - 12.2 8.3 0
HCM Lane LOS - - B A A
HCM 95th %tile Q(veh) - - 0.1 0 -



APPENDIX C

Self Storage Facility Usage Data
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Saturday, July 1, 2017 1 10 5 1 4
Sunday, July 2, 2017 1 4 2 0 3
Monday, July 3, 2017 1 6 4 0 3
Tuesday, July 4, 2017 0 3 0 0 1
Wednesday, July 5, 2017 2 11 2 0 4
Thursday, July 6, 2017 2 12 5 0 4
Friday, July 7, 2017 2 13 3 3 5
Saturday, July 8, 2017 2 12 3 3 5
Sunday, July 9, 2017 2 11 3 1 5
Monday, July 10, 2017 1 6 1 0 3
Tuesday, July 11, 2017 2 15 3 0 4
Wednesday, July 12, 2017 1 4 0 0 2
Thursday, July 13, 2017 1 14 1 1 4
Friday, July 14, 2017 1 10 2 0 3
Saturday, July 15, 2017 1 11 4 1 4
Sunday, July 16, 2017 1 9 1 0 3
Monday, July 17, 2017 1 21 4 3 4
Tuesday, July 18, 2017 1 16 6 1 4
Wednesday, July 19, 2017 2 10 1 1 5
Thursday, July 20, 2017 1 8 1 1 4
Friday, July 21, 2017 2 9 3 0 4
Saturday, July 22, 2017 1 11 1 0 3
Sunday, July 23, 2017 2 9 3 1 5
Monday, July 24, 2017 1 10 1 0 3
Tuesday, July 25, 2017 1 14 4 0 3
Wednesday, July 26, 2017 2 9 5 0 4
Thursday, July 27, 2017 2 11 3 0 4
Friday, July 28, 2017 2 10 1 1 5
Saturday, July 29, 2017 1 11 1 0 3
Sunday, July 30, 2017 1 7 0 0 2
Monday, July 31, 2017 1 9 3 0 3
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Tuesday, August 1, 2017 2 13 4 0 4
Wednesday, August 2, 2017 2 9 1 0 4
Thursday, August 3, 2017 1 10 6 0 3
Friday, August 4, 2017 1 8 0 1 4
Saturday, August 5, 2017 2 8 1 1 5
Sunday, August 6, 2017 1 7 0 1 4
Monday, August 7, 2017 2 5 1 0 4
Tuesday, August 8, 2017 2 7 1 0 4
Wednesday, August 9, 2017 1 9 3 2 4
Thursday, August 10, 2017 1 7 1 0 3
Friday, August 11, 2017 2 5 0 0 3
Saturday, August 12, 2017 2 7 3 0 4
Sunday, August 13, 2017 1 6 0 0 2
Monday, August 14, 2017 1 8 3 0 3
Tuesday, August 15, 2017 2 6 0 0 3
Wednesday, August 16, 2017 1 5 1 0 3
Thursday, August 17, 2017 1 4 0 0 2
Friday, August 18, 2017 1 4 0 0 2
Saturday, August 19, 2017 2 8 3 0 4
Sunday, August 20, 2017 1 7 1 0 3
Monday, August 21, 2017 1 7 1 0 3
Tuesday, August 22, 2017 1 10 1 1 4
Wednesday, August 23, 2017 1 6 1 0 3
Thursday, August 24, 2017 1 6 1 0 3



APPENDIX D

Institute of Transportation Engineers Trip Generation and Parking Generation Data
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One Deans Bridge Road  •  Somers, New York 10589

(914) 276-2560  •  FAX (914) 276-2664

January 15, 2019

Mr. Chris Murphy
Mr. Sean Murphy
East Coast North Properties LLC
416 Waverly Avenue
Mamaroneck, New York 10538

RE: Scope of Work for Proposed Foundation Excavation
416 Waverly Avenue
Mamaroneck, New York

Dear Messrs. Murphy:

In accordance with the New York State Department of Environmental Conservation 
(NYSDEC) Regulations pertaining to construction on environmentally impacted sites,
HydroEnvironmental Solutions, Inc. (HES) has compiled the following Scope of Work detailing
the methods and approach for excavation and removal of soils from the proposed building
footprint that will be implemented at the subject Site (Figure 1).  This Scope of Work is 
submitted for review and approval by the Village of Mamaroneck (VOM) Zoning Board of 
Appeals (ZBA) and will be adhered to if petroleum hydrocarbon impacted or other constituents of 
concern impacted soil is encountered during foundation excavation activities at the subject site.
If impacted soils are not encountered, then this Excavation Work Plan (EWP) will not be 
required, only standard construction practices will need to be followed.

Work will not proceed without an approved permit in accordance with the Village of 
Mamaroneck’s Building Code pertaining to the Site. It should be noted that this Scope of Work 
is specific to the Site excavation proposed on the attached Drawings for the proposed building 
expansion, (provided by the property owner and attached hereto {Appendix 1}, Drawings C-1
through C-7 and Foundation Detail {by BETCO}) as described herein.  

Environmental Work in Support of the Proposed Foundation Excavation

The environmental work proposed in this Scope will comply with NYSDEC-Technical 
Guidance Document DER-10, Part 375 Regulations for conducting cleanups and the 
recommendations and technical approach discussed and included therein.
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All work outlined in this document, Excavation Work Plan, is to be performed during 
the excavation of the foundation and will be conducted in accordance with a Village approved 
work scope unless otherwise stated in this document.  A Site-Specific Health and Safety Plan 
(HASP), the Earthwork contractor’s HASP, OSHA HAZWOPER training certifications and 
documentation, a Quality Assurance Project Plan (QAPP) and a Community Air Monitoring 
Plan (CAMP) will be implemented during this work as required (i.e.: if contaminated soil is 
encountered).  In accordance with DER-10, a CAMP will be implemented to monitor air quality 
during all on-Site intrusive work and soil moving, loading, truck cleaning, backfilling, and 
stockpiling activities associated with the proposed foundation excavation in contaminated 
areas only. The “Work Area”, which is defined as a 20-30 foot area measured from the 
sidewalls of the excavations (where possible, depending on the property fence line location 
relative to the excavation area), will be monitored continuously during excavation activities
by an on-Site geologist/environmental scientist using: (1) a calibrated four gas meter (%LEL, 
%O2, H2S and CO); (2) photoionization detector (PID), both of which will be immediately 
adjacent to the excavation edge while the work is ongoing; and (3) a total of three CAMP 
monitors, two of which will be placed downwind and one upwind of the Work Area. Water 
and polyethylene sheeting (6 millimeter) will be available on-Site should dust and/or 
VOC/odor control become necessary during this work.

All field work will be conducted in accordance with the requirements of the HASPs
and all soil samples will be collected in accordance with the requirements of the QAPP.  Prior 
to or at the start of this work, soil erosion and sediment controls and Site fencing/signage will 
be installed along the Site perimeter in accordance with the approved Site-wide Storm Water 
Pollution Prevention Plan (SWPPP). In the event that soil stockpiling is necessary, stockpile
staging areas will be constructed prior to the start of excavation activities. Areas of the Site
disturbed during the excavation work will be covered as necessary to control odors or 
fugitive dusts. Covers will be maintained in accordance with the SWPPP.

Excavation Work Plan – Proposed Foundation

The Excavation Work Plan (EWP) outlined herein will be followed during all excavation
activities. Although no soil has been analytically pre-characterized before excavation, soil will 
be screened in accordance with industry accepted practices. The New York One Call 
procedures will be completed by the excavation contractor prior to excavation startup.
Documentation of the proposed excavation activities will include, but not be limited to, 
photographs of the work area and activities; soil excavation logs; disposal records for soils and 
materials excavated and removed from the Site; an accounting of daily activities and personnel 
on and off-Site; end-point sample data from all impacted excavation areas; and air monitoring 
logs from the excavation Work Areas in addition to the CAMP data.  Additionally, the 
dimensions, depth, and location of the excavation upon completion will be surveyed and 
documented, as well as the location of all end-point samples as this will be required by the 
NYSDEC.  This information will be provided to the NYSDEC and the Village in a written 
technical report; however, a summary of the work will be provided to the Village.
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It should be noted that the general practices will be enhanced for excavation close to 
property lines.  The excavation, along with continuous work area monitoring at the sides of 
excavation areas, will start in areas furthest away from the property line (and effectively work 
towards the property line, keeping pace with observations and field monitors during all work). A
temporary fence will be deployed and maintained to preserve a minimum of 20-foot clearance 
around the excavation limits during the excavation of impacted soils only within 20 feet of the 
property boundary.  This may include cordoning off a portion of the right of way on Waverly 
Avenue (i.e.: parking spaces). Proper permits, if required, will be obtained from the Village as 
required.  All approved CAMP and Work Zone monitoring will be strictly adhered to during all 
intrusive on-Site work in impacted areas only.

Excavation of the foundation may encounter bedrock surfaces.  During construction, the 
contractor and construction manager will adhere to safe work practices to ensure safe slope 
stability.  The construction manager and contractor do not expect the depth of the excavation to
create a condition where the excavation construction will impose on the property boundary or 
require shoring to maintain safety guidelines for slope stability outlined in the trenching and 
excavation requirements of OSHA 29 CFR 1926.651 and 1926.652.  Should the contractor and 
construction manager determine that the excavation does not meet these safety standards 
noted above then they will provide necessary action to maintain slope stability and will 
implement stepped grading or sheet piles to meet such requirements.

Only NYSDEC and Village pre-approved off-site fill will be used to backfill the 
excavation(s) from grade to depth of the foundation footings.  

Stockpiling

Stockpiling of soil from the excavation is not anticipated as current plans are to direct 
load during excavation. However, stockpiling may be utilized under the following conditions if 
necessary. Stockpiling on-Site soil/fill with no evidence of contamination (i.e., no staining or 
elevated PID measurements) may take place in approved areas in approximately 50 cubic yard 
piles, until removed from the Site or used for backfill. If stockpiling is to take place, stockpiles 
will be placed, graded, shaped, and covered for proper drainage. Soil materials shall be 
located and retained away from the edge of excavations.

Stockpiling of on-Site soil/fill with evidence of contamination (staining and/or elevated 
PID measurements) may take place in approved areas in approximately 50 cubic yard piles, 
until sample analysis is completed. Stockpiles will be placed, graded, shaped, and covered for 
proper drainage. This will ensure effective weather proofing of potentially contaminated soil 
stockpiles. Materials shall be located and retained away from edge of excavations.

Stockpiles will be kept covered at all times with appropriately anchored polyethylene 
sheeting or tarps. All stockpiles will be routinely inspected, and damaged tarp covers will be 
promptly replaced. The stockpiled soil/fill will be placed on top of and completely covered by 
polyethylene sheeting.  All polyethylene sheeting will be a minimum thickness of 6 millimeter
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(mm) to reduce the infiltration of precipitation and to eliminate the formation of dust. The 
stockpile area shall be protected from stormwater runoff. Soil stockpiles will be continuously 
encircled with a silt fence. Non-soil weights (e.g. tires or rock) may be necessary to inhibit 
movement of the cover sheeting by wind. Stockpiles will be inspected, at a minimum, once 
each week and after every storm event, and in accordance with the Site SWPPP. Results of 
inspections will be recorded in a logbook and maintained at the Site and available for 
inspection by the Village.

Soil Excavation and Direct Loading

As noted above, the plan for the proposed foundation excavation is to direct load the 
trucks unless one of the contingencies noted above occurs.  A Roll-off container will be placed 
at the Site for disposal of any encountered/excavated debris.  The roll-off container will be 
securely covered when not in use or when filled. A qualified environmental professional or 
person under their supervision will oversee all invasive work and the excavation and load-out of 
all excavated material in areas where impacted soils are encountered.  The property owner and
its contractor are solely responsible for safe execution of all invasive and other work performed 
under this Excavation Work Plan. The contractor will have an OSHA competent person 
(trained in accordance with 29 CFR 1926) on-Site and responsible for excavation safety. The 
excavation shall be completed in accordance with the following measures:

Employ a transport vehicle tracking pad for vehicle loading operations to control and 
contain contaminated soil and debris spillage along with a truck cleaning station.  The 
Site entrance and tracking pad detail and truck cleaning station description and detail are 
included at the end of this Scope (“Appendix 2 – Alternative to Truck Washing Station”).
The impacted excavation areas shall be an open excavation, which will comply with the 
trenching and excavation requirements of 29 CFR 1926.651 and 1926.652. During non-
work hours – or when awaiting laboratory data from end-point samples – the excavations
will be secured and covered with 6 mil polyethylene sheeting as required to control dust 
and vapor that could emanate from the open excavations. The excavations will be 
backfilled as soon as practicable (i.e., when sample results are received and reviewed 
with the Village, given there are no safety, odor, or other nuisance issues related to the 
excavation), or immediately (i.e., if odors or other nuisance issues are noted, or for any 
safety reasons) even if backfill material has to be removed to perform more sampling or 
excavation at a later time. A demarcation layer will be installed at completed excavations 
in case additional soil needs to be removed.  The contractor will provide excavation 
protection system(s) required by ordinances, codes, laws and regulations to prevent 
injury to workers and to prevent damage to new and existing structures or utilities.
Should the foundation excavation be required to remain open while awaiting and during 
construction of the foundation, the excavation will continue to comply with all 
environmental and safety protocols noted in this document. It is not anticipated that any 
on-Site staff will be required to enter excavation areas that are more than 4 feet deep.  
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Unless shown or specified otherwise, protection system(s) shall be utilized under the 
following conditions:

o Excavations Less Than 5 Feet Deep: Excavations in stable rock or in soil 
conditions where there is no potential for a cave-in may be made with vertical 
sides.  

o During soil removal, all trucks will be direct loaded.  Stockpiling is not planned for 
the excavation.  During excavation, a covered Roll-off container will be staged on-
Site for encountered/excavated debris (e.g. metal debris, tires, lumber, etc.).
Materials contained in the roll-off will be disposed of off-Site in accordance with all 
applicable rules and regulations.

o Excavations More Than 5 Feet Deep:  Excavations in stable rock may be made 
with vertical sides.  Under all other conditions, the sidewalls of the excavations 
may be required to be sloped or shored to sufficiently provide for safe excavation, 
which may slightly expand the footprint. The OSHA excavation competent person 
overseeing the excavation activities will be responsible for the configuration of the
excavation as it pertains to the trenching and excavation requirements of 29 CFR 
1926.651 and 1926.652, and on decisions to backfill a source area that is
completed. If the footprint is expanded, the material from outside of the proposed 
footprint shall be handled in the same manner as all material in this Scope of 
Work.  It is anticipated that benching, shielding or shoring and bracing will be 
required. The excavation hole will be secured with a 6 millimeter (mm)
polyethylene sheeting, as required, to control dust and vapor that could emanate 
from the open excavation as noted above or will be backfilled with material (from 
on-Site or off-Site sources) pre-approved by NYSDEC and the Village if material is 
imported from off-Site.

o Debris and Waste (non-soil) that are encountered: If debris and wastes (non-soil;
wire, metal, scrap/metal) are encountered, a roll-off container will be available.  All 
solid wastes, such as these, will be appropriately characterized and disposed of 
off-Site in accordance with all applicable local, State, and Federal rules and 
regulations. A roll-off for debris such as wire, metal, scrap/metal will be staged 
on-Site (see above comment) to address this potential waste stream

The excavation or disturbances will be temporarily covered with a tarp if odors are present 
until the end-point sample results have been received (as further described here) or backfilled 
with on-Site material for any nuisance condition or safety reasons. Backfill material which is 
sourced on Site shall be placed cautiously into the excavations to avoid generation of dust. 
Monitoring for dust and odors/emissions shall be performed per the CAMP. Excavation will 
proceed cautiously due to the possibility of previously unknown sources such as underground 
storage tanks that could be encountered.  If such sources are encountered, they will be 
cautiously removed as further described below. Readings on the air monitors that are set up in 
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the excavation Work Areas will be constantly assessed so that the appropriate pace of work can 
be determined. Following OSHA excavation safety requirements, the excavations will be 
secured using orange snow fencing (at completion or at the end of each work day). If the 
excavation remains open prior to receiving backfill, it will be covered with 6 mil polyethylene 
sheeting as required based on Work Area monitoring to control dust and vapor that could 
emanate from the open excavation. The excavation may be kept open and secured, as 
described above, until end-point sample data is received.

The excavation will ultimately be backfilled with approved material, as required and 
approved by the NYSDEC and the Village. Unless for safety reasons, the excavations
will be secured in this manner until laboratory end-point soil samples are obtained.

All loading and transportation activities will be conducted in accordance with all 
applicable Federal, State, and Local regulations, including but not limited to United States 
Department of Transportation (USDOT) and United States Environmental Protection 
Agency (USEPA) Regulations 40 CFR 172-179.

The NYSDEC and the Village will be notified in writing when loading of contaminated 
soil/fill will occur and include the name and location of the disposal facility to be used. 

Loading and transport of contaminated soil and debris will not occur until receipt of 
approval from the disposal facility in which the contaminated soil and debris will be 
disposed.

All loading activities will be conducted in a manner to minimize the formation of dust. 
Contaminated soil and debris transport containers will be covered to prevent release of 
dust and particulates and exposure of the contaminated soil and debris to precipitation.

Confirmation sampling of the sidewalls per DER-10 Section 5.4(b) 5 will be used to 
determine that the excavation is complete.  Any confirmation sampling results that 
demonstrate contaminated material is present (i.e., grossly contaminated soil) will require 
further excavation and sampling to a maximum depth of 15 feet below ground surface. In 
contaminated excavation areas, end-point samples will be collected for laboratory 
analysis and compared to the Commercial Soil Cleanup Objectives (CSCOs).  Samples 
will be collected in areas biased towards visible contamination, odor and/or high VOC
concentrations. If there are significant end-point exceedances of the CSCOs, the 
sidewall samples will be compared to existing data points from that area and applicable 
property boundary data to determine if further excavation is required. For example, the 
type of contaminant and whether it is volatile or not will be considered, and the location of 
the excavation in relation to other Site conditions and data will be considered.
Observations made during excavations will also be considered to determine if the 
excavation is completed, or if further excavation is needed (e.g., debris or stained soil 
visible on sidewall).  
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The documented contaminated excavation areas for the foundation will have end-point 
soil samples collected that will be analyzed for:

o VOCs via EPA Method 8260

o SVOCs via EPA Method 8270

o TAL Metals

o PCBs

o Pesticides

As required by the EWP, dust and odor suppression (water and polyethylene sheeting)
will be available during all excavation work and documented. 

A truck cleaning and inspection station will be operated on-Site.  The truck cleaning 
station will be used for all vehicles leaving the Site.  Trucks will be brushed and/or 
scrubbed clean as required when exiting the Site and the Site truck exit areas will be 
inspected periodically.  To the extent that any dirt has exited the Site, the exit ramp and 
street will be cleaned. If necessary, in order to prevent soil from collecting on truck tires 
and parts during loading, a polyethylene tarp will be constructed by attaching plastic to a 
large 2 x 8-inch board equivalent to the length of the triaxle bed that will be draped over 
the side of the dump trailer bed during loading.  The tarp will protect the loading side of 
the truck from soil accumulation and dust during loading. All trucks transporting waste 
from the Site will adhere to the following load covering:

o Solid vinyl or equivalent tops;

o Trucks will be required to have gasketed or tightly fitting tail gates;

Trucks transporting clean material on-Site (from off-Site sources or from on-Site borrow 
areas) will not be the same trucks removing contaminated material from the Site.  The 
proposed truck cleaning and inspection station details for the project are included at the 
end of this document in Appendix 2.

Egress points for truck and equipment transport from the Site will also be kept clean of 
dirt and other materials during Site remediation and development. Locations where 
vehicles enter or exit the Site will be inspected daily to ensure there is no off-Site soil 
tracking. Soil that has been tracked off-Site will be swept or cleaned as appropriate.  The 
qualified environmental professional will be responsible for ensuring that all egress points 
for truck and equipment transport from the Site are clean of dirt and other materials 
derived from the Site during intrusive excavation activities.  Cleaning of the adjacent 
streets will be performed as needed to maintain a clean condition with respect to Site-
derived materials.
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Loaded transport vehicle tires and undercarriages will be inspected and cleaned to 
remove any adhering contaminated soil and debris prior to vehicle departure from the 
Site. Loaded vehicles leaving the Site will be appropriately tarped, securely covered,
manifested (if needed), secured, and placarded in accordance with appropriate Federal, 
State, Local, and NYSDOT requirements (and all other applicable transportation 
requirements).  Trucks used for transportation of contaminated soil and debris will travel
on authorized roads in accordance with all Federal, State and Local regulations. Queuing 
of trucks will be performed on-Site in order to minimize off-Site disturbances around the 
Site entrance. Off-Site queuing will be prohibited.    

Planned truck transport routes are defined as follows:

o Trucks coming from Interstate 95 will approach the Site from the west on Fenimore 
Road (northbound, Exit 18A). Trucks will then turn south (right) onto Waverly 
Avenue and enter the Site at a driveway along the western side of the property.
Exiting trucks will travel north on Waverly Avenue, turn left (north) onto Mamaroneck 
Avenue and proceed to the Interstate 95 southbound entrance ramp ((see Figure 2).
All trucks loaded with Site materials will enter and exit the vicinity of the Site using 
only these approved truck routes. This is the most appropriate route and takes into 
account: (a) limiting transport through residential areas and past sensitive Sites; (b) 
use of city mapped truck routes; (c) prohibiting off-Site queuing of trucks entering the 
facility; (d) limiting total distance to major highways; (e) promoting safety in access to 
highways; and (f) overall safety in transport. Trucks will be prohibited from stopping 
and idling in the neighborhood outside the Site.  The planned truck route for the 
proposed excavation is included on Figure 2.

All manifests will be signed by the on-Site contractor soil disposal representative on 
behalf of the Site owner and they will retain all disposal and waste characterization 
documentation, which shall be provided to HES and the Village.

Soil Disposal Off-Site

All soil/fill/solid waste excavated and removed from the Site will be treated as 
contaminated and regulated material and will be transported and disposed of in accordance 
with all Local, State (including 6 NYCRR Part 360) and Federal regulations.  If disposal of 
soil/fill from this Site is proposed for unregulated off-Site disposal (i.e. clean soil removed for 
development purposes), a formal request with an associated plan will be made to the 
NYSDEC. However, this is not anticipated at this time. Unregulated off-Site management of 
materials from this Site will not occur without formal NYSDEC approval.  

Off-Site disposal locations for excavated soils will be identified in the pre-excavation 
notification.  This will include estimated quantities and a breakdown by class of disposal facility 
if appropriate, i.e. hazardous waste disposal facility, solid waste landfill, petroleum treatment 
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facility, C&D recycling facility, etc. Waste classification soil sampling will need to be completed 
for the excavation area.

Actual disposal quantities and associated documentation will be reported to the 
NYSDEC and the Village in the applicable report.  This documentation will include: waste 
profiles, test results, facility acceptance letters, manifests, bills of lading and facility receipts.
Non-hazardous historic fill and contaminated soils taken off-Site will be handled, at minimum, 
as a Municipal Solid Waste per 6 NYCRR Part 360-1.2.

Contingency Plan

If underground storage tanks (USTs), drums, free product, or other previously 
unidentified contaminant sources are found during excavation, excavation activities will be 
suspended and the NYSDEC will immediately be notified. The excavation will be re-covered if 
necessary, based on “at hole” air monitoring data.  If necessary, the area will be secured and 
covered until an agency-approved plan is in place to delineate, characterize, and remedy any 
new source area finding. Any drums and/or USTs or other source material encountered will be 
evaluated and a removal plan will be submitted for NYSDEC approval. Appropriately trained 
personnel will excavate and handle all source area materials in accordance with all applicable 
Federal, State, and Local regulations. Removed drums and tanks will be properly characterized 
and disposed of off-Site. The soil/fill surrounding the buried drums or underground storage 
tanks will be considered as potentially contaminated and will be direct-loaded for off-Site
disposal (or, temporarily stockpiled and characterized, as needed).

Sampling will be performed on product, sediment and surrounding soils, etc. as 
necessary to determine the nature of the material and proper disposal method. Chemical 
analysis will be performed for a full list of analytes (TAL metals; TCL volatiles and semi-
volatiles, TCL pesticides and PCBs), unless the Site history and previous sampling results 
provide a sufficient justification to limit the list of analytes.  In this case, a reduced list of
analytes will be proposed to the NYSDEC for approval prior to sampling.

Identification of unknown or unexpected contaminated media by screening during 
invasive Site work will be promptly communicated by phone to the NYSDEC and Village
representatives. Reportable quantities of petroleum product will also be reported to the 
NYSDEC Spills Hotline

Community Air Monitoring Plan

The number of CAMP monitoring stations in documented contaminated areas operating 
will be three (3).  Considering the Work Area as defined above, there will be: two (2) stations in
downwind locations and one (1) station in the upwind location of the Work Area. HES will 
monitor wind directions throughout the work day, and the CAMP stations will be re-positioned 
as necessary. It is noted that the locations and operations of the CAMP system are subject to 
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modification by the NYSDEC / NYSDOH and the Village, based on observations during work at 
the excavation and air results warranting such modification. As stated above, special 
requirements will be necessary for work within 20 feet of potentially exposed individuals or 
structures. 

Monitoring for VOCs will be performed at each of the CAMP station locations with a PID.
Upwind concentrations will be measured at the start of each workday and periodically 
thereafter to establish background concentrations.  

Additionally, a PID and 4-gas meter will be used within the Work Area immediately 
adjacent to the excavation perimeter edge to monitor for VOCs and gas concentrations at the 
excavation during soil removal activities.  A PID will also be used to scan the soils at the end-
point sampling locations.   

For the CAMP stations, if the ambient air concentration of total organic vapors (PID) at
the downwind perimeter of the work area exceeds 5 parts per million (ppm) above background 
for a 15-minute average, work activities will be temporarily halted and monitoring continued. If 
the total organic vapor level readily decreases (per instantaneous readings) below 5 ppm over 
background, work activities will resume with continued monitoring. If total organic vapor levels 
at the downwind perimeter of the Work Area persist at levels in excess of 5 ppm over 
background but less than 25 ppm, work activities will be halted, the source of vapors identified, 
corrective actions taken to abate emissions, and monitoring continued. After these steps bring 
the vapor levels below 5 ppm over background for the 15-minute average, work activities will
resume provided that the total organic vapor level 200 feet downwind of the work area or half 
the distance to the nearest potential receptor or residential/commercial structure, whichever is 
less, remains below 5 ppm over background for the 15-minute average. If the organic vapor 
level is above 25 ppm at the perimeter of the work area, activities will be shutdown and the 
area backfilled or otherwise covered with foam and polyethylene sheeting.

Particulate concentrations will be monitored at each of the CAMP station locations. If the 
downwind PM-10 particulate level is 100 micrograms per cubic meter (mcg/m3) greater than 
background (upwind perimeter) for the 15-minute period or if airborne dust is observed leaving 
the work area, then dust suppression techniques will be employed. Work will continue with 
dust suppression techniques provided that downwind PM-10 particulate levels do not exceed 
150 mcg/m3 above the upwind level and provided that no visible dust is migrating from the 
work area. If, after implementation of dust suppression techniques, downwind PM-10
particulate levels are greater than 150 mcg/m3 above the upwind level, work will be stopped 
and re-evaluation of activities will be initiated. Work will resume provided that dust suppression 
measures and other controls are successful in reducing the downwind PM-10 particulate
concentration to within 150 mcg/m3 of the upwind level and in preventing visible dust migration.

If the proposed work area is within 20-feet or less of the property boundary then a 
reduction of CAMP monitoring levels is required.  Any work occurring within 20-feet of the 
property perimeter will require the action level for VOCs to be lowered from exceeding 5 ppm 
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above background during a 15-minute average to 5 ppm above background level during a 5-
minute average. Additionally, the action level for particulate concentrations at the downwind 
PM-10 particulate level will be lowered from 100 mcg/m3 greater than background over a 15-
minute period to a 5-minute period.

Odor Control Plan 

Based on the primary constituents of concern, metals, VOCs and SVOCs, as well as 
the field experience that odors were observed on-Site during past utility excavation along 
Waverly Avenue, odors may be anticipated to be a possible issue or concern.

This odor control plan is capable of controlling the migration of nuisance odors off-Site.
If nuisance odors are identified at the Site boundary work will be halted and the source of odors 
will be identified and corrected.  Work will not resume until all nuisance odors have been 
abated. NYSDEC and NYSDOH will be notified of all odor events. The agencies will be 
notified of any other complaints from the community such as dust or noise that arise directly 
from the project activities. Implementation of all odor controls, including the halt of work, is the 
responsibility of the property owner’s remediation environmental consultant.

All necessary means will be employed to prevent on- and off-Site nuisance odors. These 
measures may include: (a) limiting the area of open excavations and size of soil stockpiles; (b) 
shrouding open excavations with tarps and other cover systems; (c) direct load-out of soils to 
trucks for off-Site disposal; (d) use of staff to monitor wind conditions and odors at the 
immediate excavation area, property line and, if necessary, beyond property lines.

Clean Fill Imported to the Site for Backfill

As stated above, all materials proposed for import onto the Site will be approved by the 
qualified environmental professional and will be in compliance with provisions in this EWP prior 
to receipt at the Site. Information on potential / proposed clean fill materials (source, soil / 
stone type, laboratory analytical data) will be submitted to NYSDEC and the Village, which 
requires, at a minimum, sampling of the material and disclosure of the source.

Material from industrial sites, spill sites, or other environmental remediation sites or 
potentially contaminated sites will not be imported to the Site.

All imported soils will meet the backfill and cover soil quality standards established in 6
NYCRR 375-6.7(d). Soils that meet “
do not meet backfill or cover soil objectives for this Site, will not be imported onto the Site
without prior approval by NYSDEC. Solid waste will not be imported onto the Site.

Trucks entering the Site with imported soils will be securely covered with tight fitting 
covers. Imported soils will be used immediately for backfill or stockpiled separately from 
excavated materials and covered to prevent dust releases.
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Off-Site borrow soils will be documented as having originated from locations having no 
evidence of disposal or release of hazardous, toxic or radioactive substances, wastes or 
petroleum products. Off-Site borrow soils intended for use as Site backfill cannot otherwise be 
defined as a solid waste in accordance with 6 NYCRR Part 360-1.2(a).

If the contractor designates a source as "virgin" soil, it shall be further documented in 
writing to be native soil material from areas not having supported any known prior industrial or 
commercial development or agricultural use. Virgin soils should be subject to collection of one 
representative composite sample per source. The sample should be analyzed for TCL VOCs, 
SVOCs, pesticides, PCBs, and TAL metals. The soil will be acceptable for use as backfill 
provided that all parameters meet the Allowable Constituent Levels for Imported Fill or Soil, 
provided as Appendix 5 of DER-10 (May 2010) Health and Safety Procedures for Intrusive 
Activities.

Contractors engaged in subsurface excavation activities will be required to implement 
appropriate health and safety procedures. These procedures will involve, at a minimum, 
donning adequate personal protective equipment, performing appropriate air monitoring, and 
implementing other engineering controls, as necessary, to mitigate potential ingestion, 
inhalation and contact with residual constituents in the soils. A Site-specific, activity-specific 
Health and Safety Plan (HASP) will be prepared for the Site by the Construction Contractor 
(Contactor).  All required on-Site construction and technical personnel who are required to be 
OSHA 40-hour HAZWOPER training and 10-hour OSHA Construction training will maintain up 
to date training. An OSHA Competent Person in accordance with 29CFR-1926 will be on-Site
and responsible for excavation safety.



Mr. Chris Murphy & Mr. Sean Murphy
January 15, 2019
Page 13
 

 
 

If you have any questions regarding the Scope of Work for the Proposed Foundation 
Excavation, please contact me at (914) 276-2560.  We look forward to continuing to work with 
you on this project.

    
Very truly yours,
HydroEnvironmental Solutions, Inc.

Steven Verdibello, PG
Project Manager

William A. Canavan, PG, LSRP
President

Enclosures

cc: Kristen Motel, Esq. – Cuddy & Feder
Village of Mamaroneck Building Inspector
File
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FIGURE 1
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416 Waverly Avenue

Mamaroneck, New York
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APPENDIX 1

Construction Drawings and Foundation Detail
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APPENDIX 2

Alternative to Truck Washing Station
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APPENDIX 2

416 Waverly Avenue
Mamaroneck, New York

Excavation Work Plan
Truck Cleaning and Inspection Station

January 2019

The site excavation activities are planned following Town approval of the 
Application for the proposed building expansion. The following truck cleaning and 
maintenance plan is proposed during all Site excavation and cleanup activities as an 
alternative to a Truck Washing Station:

Installation and maintenance of two stabilized construction entrances at the Site 
entry and exit points.

Two truck access points will be installed on the west and north ends of the Site 
so that truck access will be feasible from two sides of the Site.

Placement of a full-time gatekeeper at the Site to control truck entry and 
departure from the Site.  The gatekeeper will be a competent person, OSHA 
HAZWOPER trained and experienced in construction, excavation and dump 
trailer operation.  The gatekeeper will be responsible for ensuring that no truck 
leaves the Site with excavated soil from the Site on any part of the truck exterior.

After each truck is loaded by the on-Site excavator, the gatekeeper will visually
inspect the entire truck on the temporary access driveway or the stabilized 
construction entrance for the presence of fugitive soil before the truck leaves the 
Site.  If soil is observed anywhere on the truck exterior, the material will be 
removed using a bristle broom or other hand tools to the satisfaction of the 
gatekeeper.  The driveway and stabilized construction entrance will also be kept 
free of loose excavated material through maintenance with a shovel and broom.
Polyethylene sheeting may be used to shroud the side of the truck that is being 
loaded.  The sheeting will prevent fugitive soil from accumulating on the dump 
trailer exterior.

Prior to departure and signing the soil manifests, the on-Site geologist or 
environmental scientist will visually observe each truck for the presence of 
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spillage on the truck exterior and, if present, will require that it be swept and 
removed.

An on-Site water source will be maintained on standby at all times in case trucks 
need to be spot-washed to ensure that no soil from the Site leaves the 
designated loading and on-Site truck staging inspection area. Whenever 
required, a water and Alconox solution will be used to clean the trucks.

If the above-outlined alternative truck cleaning plan is not effective at ensuring 
soil from the excavation area does not get tracked off-Site, then the Contractor 
shall be prepared to implement a full-blown truck washing station.
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