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INTRODUCTION

TheJune2022MitchellPropertyWarehouseTrafficImpactStudywasrevisedto

addresstheAugust11, 2022HarfordCountycommentsandMaryland

DepartmentofTransportationStateHighwayAdministration (MDOTSHA)  

commentsdatedJuly18, 2022andAugust16, 2022.   

SiteDescription & Access

Thedeveloperproposestoconstructa5,200,000gsfofwarehouseontheF.O.  

Mitchell & Brothersproperty. Thepropertyaddressis1714PerrymanRoad. The

propertyissituatedonthewestsideofMD159 (PerrymanRD) andtheproperty

boundarybeginssouthofCanningHouseRoadandextendstoFordsLane.   

ThesubjectpropertyhasdirectaccesstoCanningHouseRoadandtoMD159.  

Asshownonthesiteplan, CanningHousewouldberelocatedtointersectMD

159northofitscurrentlocationandwillbeextendedtoChelseaRoad. Allsite

tripswereassignedtothisnewroadconnection.   

ScopeofServices

ThestudywasdevelopedinaccordancewiththeHarfordCountyAdequate

PublicFacilitiesOrdinanceandtheHarfordCountyTrafficImpactStudy

Guidelines. AscopeofservicesdocumentwasdevelopedbytheCounty, which

isincludedintheAppendixIV. Thekeyintersectionsarelistedbelow. Exhibit1

showsthelocationofthesite, theproposedCanningHouseRoadextensionand

newconnectiontoChelseaRoad, andthekeyintersections.    

US40EBRamps@MD22 (Signalized) US40@MD132 (Signalized)  

US40@MD7/MD159 (Signalized) US40@MD543 (Signalized)  

US40@SpesutiaRoad (Signalized) MD543@I-95NBRamps (Signalized)  

MD543@I-95SBRamps (Signalized) MD543@MD7 (Signalized)  

MD715@US40EBRamps (Signalzied) MD715@OldPhiladelphiaRD (Signalized)  
MD159 (OldPhil. RD) @MD159

MD7@StepneyRoad (Unsignalized)  
PerrymanRD) (Roundabout)  
MD159@ChelseaRoad (Unsignalized)  MD159@SpesutiaRoad (Unsignalized)  

MD159@FordsLane (Unsignalized) MD159@CanningHouseRoad (Unsignalized)  
ChelseaRoad@ProposedCanningHouse

ChelseaRoad@WoodleyRD (Unsignalized)  Unsignalized)  RoadExtended
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StudyMethodology

Thekeyintersectionswerecountedduringtheweekdaymorning (6:00AM - 9:30

AM) andevening (3:00PMÎ6:30PM) peakhours. Thekeyintersectionswere

analyzedduringthepeakhourtimeperiodsunderanexisting, background, and

thefuturetrafficconditions. Theintersectionanalysismethodologiesarestated

below.   

ThisstudymeetstheCountyAPFOstandardsbyincludinganalysesatallkey

intersectionsusingtheCriticalLaneVolume (CLV) andHighwayCapacity

Manualsoftware (HCS) methodologies. TheHCSresultsareincludedatallkey

intersections, unlessotherwiseapprovedbyHarfordCounty.   

Additionally, thesignalizedkeyintersectionsandthenon-standardunsignalized

intersectionswereanalyzedwithSynchromodel. TheSynchromodelresults

werereportedwithHCMmethodology, whichisrepresentedasVersionHCM

2000. ThismethodologywasrequestedbyMDOTSHAandisacceptedby

HarfordCounty. Finally, roundaboutintersectionswereanalyzedusingtheSidra

Intersectionmethod. Theresultsarelistedinthefollowingtablesandthedetailed

calculationsareincludedinAppendixI.  

Vehiclequeuinganalyseswereconductedatsignalizedintersections, asdirected

bytheCounty. TheSimTrafficqueuesfromtheSynchromodelwerealso

reported.   

thTheInstituteofTransportationEngineers', TripGenerationManual, 11Edition

ITEManual) wasusedtodeterminethebackgroundandthefuturepeakhour

trips.  Thetotalfuturetrafficvolumesaredescribedwiththefollowingformula:  

TotalFutureTraffic = (ExistingTraffic + GrowthinExistingTraffic + Approved

DevelopmentTraffic + SiteGeneratedTraffic)  
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EXISTINGCONDITION

Theexistingtrafficconditionwasestablishedwithintersectionturningmovement

countsthatwereconductedatthekeyintersectionsinMarch, 2022. Thisexisting

trafficdatadeterminesthebaselineintersectionlevelsofservice.   

StudyExhibits2Aand2Bdisplaytheexistingintersectionlaneuse,  

improvementsplannedbyothers, andimprovementsproposedbythedeveloper.  

ThepeakhourvolumesareshownonExhibits3Aand3B. Theexisting

intersectionconditionsdiagramsandtheexistingintersectionturningmovement

countsareincludedinAppendixIII.  

TrafficDataRevisions

StudyrevisionstotheexistingtrafficcountsincludeaSeptember7, 2022count

conductedattheWoodleyRoad@ChelseaRoadintersection. Also, thirteen- 

hourcountswereconductedattheMD159@ChelseaRd/MD159intersection

andattheMD159@SpesutiaRoadintersectionforaSignalWarrantAnalysis.  

TruckData

Truckpercentagesatthekeyintersectionsweredeterminedwith24-hourtraffic

countdata, conductedbyTrafficConcepts, Inc. andwithMDOTSHAdata. The

MDOTSHAdatawasusedtodeterminetheheavytruckpercentagesalong

roadwaysoutsideofthePerrymanPeninsula. TheSeptember2022counts

conductedbyTrafficConcepts, Inc. determinedtheheavytruckpercentages

alongMD159 (PerrymanRoad), southoftheroundaboutandalongChelsea

Road, northofWoodleyRoad. TheTISwasrevisedwithheavytruck

percentages, asshownonthetablebelow. The24-hourscountsandtheMDOT

SHAtrafficdataareprovidedinAppendixIII.   

STATEROADWAYCLASSIFICATIONPeakHour % ofHeavyTrucks
1MD543MinorArterial12% 
1US40 PrincipalArterial10% 

MD159 (OldPhil. RD) MinorArterialUse10% (NoDataAvailable)  
MD7 MinorArterialUse10% (NoDataAvailable)  

1MD132MinorArterial5% 
1MD22PrincipalArterial5% 

MD715 MinorArterialUse10% (NoDataAvailable)  
2MD159 (PerrymanRD) MajorCollector15% 

Source: 1. MDOTSHAData & 2. TrafficConcepts, INCData
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BACKGROUNDCONDITION

Thebackgroundconditionevaluatesthekeyintersectionswiththeexisting

intersectionvolumesandwiththetotalbackgroundpeakhourtrips. The

backgroundtripsconsistoftripsgeneratedbyatrafficgrowthrateandtrips

generatedbynearbydevelopmentsthatareapproved, butarenotcompleted.   

GrowthRates

TherequiredHarfordCountygrowthrateof2.2percentwasappliedtothekey

intersectionvolumesandwascompoundedover5-years. Fiveyearsrepresents

theprojectbuild-outperiod. Thepeakhourtripsgeneratedbythegrowthrates

areshownonExhibit4.  

BackgroundDevelopments

HarfordCountyDPZidentifiedfourteen (14) nearbydevelopmentsthatcould

impactthekeyintersections. Thelocationsofthesedevelopmentsareshownon

Exhibit5. Thebackgrounddevelopmentsandtheresultingbackgroundpeak

hourtripsareshownbelow.  AllbackgroundtripsweregeneratedwiththeITE
thManual10Edition.  

AM PM
INOUT INOUT

1.AbingdonAddition (ITELUC210) 
20sfu 5 14 14 8

2.BeechCreekEstates (ITELUC220) 
15thu 2 6 7 4

3.Hollywoods (ITELUC220) 
250condos 26 88 84 49

6.Woodlawn (ITELUC210) 
103sfu 20 58 66 39

TOTALBACKGROUNDS3 & 6:       46 146 150 88

4.MonarchGlen
1sfu (ITELUC210) 0 1 1 0

15thu (ITELUC220) 2 6 7 4
5.RedliefRun

26sfu (ITELUC210) 6 17 18 10
TOTALBACKGROUNDS4 & 5:      8 24 26 14
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AM PM
INOUT INOUT

7.999-1041OldPhiladelphiaRd
CranberryRunPhII)  

DistributionCenterÎperksf0.06 0.020.040.07
691.6ksf 41 14 28 48

8.AbingdonBusinessPark (Lots1-3) 
DistributionCenterÎperksf0.06 0.020.040.07
2,064.8ksf 124 41 83 145

9.BelcampCommercialÎLots1 & 2** 
TotalNewTrips 85 78 78 66

10.CapitalExports
ITELandUseCode840
8.0ksf 11 4 18 10

11.CrossroadsCommunityChurchÎ13.72ksfhouseofworship*** 
12.JamesRun**** 
13.LEMSContratingCompany, Inc. Î8.8ksfretailtradeservice*** 
14.RiversideBusinessParkÎLot36

ITELandUseCode150
242.94ksf 41 13 15 42

HarfordCountypeakhourdistributioncenterrateswereused. 
BelcampCommercialtripswerecopieddirectlyfromtheapprovedTIS. Thecurrentplan, 
approvedbyHarfordCounty, representsatripreductionofthetotalsitetripsanalyzedinthe
TIS. ExcerptsoftheapprovedTISareincludedinAppendixII.  
Thepeakhourtrips, approvedbytheCounty, fortheseprojectsareaccountedforwiththe
projectedgrowthrates.   

TheJamesRunsitetripsapprovedbytheCountyareincludedareincludedinAppendixII.  

Thebackgrounddevelopmenttripsweredistributedandassignedtothekey

intersectionsusingtheapprovedHarfordCountytripdistributionpatterns. The

combinedbackgroundpeakhourtripassignmentisprovidedonExhibit6.  The

distributionandassignmentforeachbackgrounddevelopmentareprovidedin

AppendixII.    
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FUTURECONDITION

Thefutureconditionevaluatestheimpactthatthenewsitegeneratedpeakhour

tripshaveontheexistingkeyintersectionsandtheproposednewroad

connectionlabeledCanningHouseRoad (Extended) betweenMD159and

ChelseaRoad.   

ProposedRoadConnection

Asshownonthecurrentsiteplan, theexistingCanningHouseRoadintersection

atMD159willbeeliminated. ThedeveloperwillrealignCanningHouseRoad

throughthesubjectpropertytocreateanewintersectionatMD159, northofits

currentlocation. CanningHouseRoad (extended) wouldbeconstructedbythe

developerandwouldspanthedistancefromMD159toChelseaRoad. As

stated, allnewsitegeneratedtripswereassignedtothisnewroadconnection.   

Thisnewroadwayisdesignedasamainsouthtonorththoroughfareconnection

inordertobypassthePerrymanresidentialcommunityalongMD159. This

roadwayisalsodesignedwithnoresidentialandorcommercialaccesspointsto

encouragepublicuse. Signagewillbeinstalledattheproposedsiteaccessand

alongMD159inordertodirectpassengercarandtruckstousethenewpublic

road. DuetotheproposedsignagedirectingtraffictousethenewCanning

HouseRoadconnection, themajorityofdivertedtripsareoutboundtrips. The

divertedtripsincludetwo-thirdsoftheexisting (local) northboundthroughtraffic

divertedtoChelseaRoadviaCanningHouseRoadextended, asshownon

Exhibit7C (DivertedTotalBackgroundTrafficforCanningHouseRoad

Extension).  

Aportionoftheexisting (local) southboundMD159trafficmayusethisnew

connectionfromChelseaRoadtoMD159. However, thestudyrepresentsall

existing (local) southboundMD159trafficusingMD159, whichincludesaright

turnmovementinordertocontinuesouthalongMD159.  Therefore, nolocal

southboundMD159tripsweredivertedtoChelseaRoadtoCanningHouse

Road (extended).  
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SiteGeneratedTrips

Thedeveloperproposestoconstructwarehousebuildingswithagrossfloorarea

of5,200,000s.f.  Theweekdaypeakhourtripsassociatedwiththisprojectare

shownbelowandweregeneratedwithdatacontainedintheITETripGeneration
thManual11Edition.  

AM PM
IN OUT INOUT

HighCubeFulfillmentCenterWarehouse
ITELUC155

5,200,000gsf 632 148 324 508

TrucksTrips (30%)   190 44 97 152
PassengerVehicles (70%)  442 104 227 356

ThesitegeneratedtrucktripsareshownonExhibits8Aand8BandExhibits9A

and9Bshowthesitegeneratedpassengercartrips. Thetotalcombinedsite

generatedtripsareshownonExhibits10Aand10B.   

Thedivertedtraffic (Exhibit7C) andcombinedsitetrips (Exhibits10A & 10B)  

wereaddedtothetotalbackgroundtrafficvolumes (Exhibits7A & 7B) toobtain

totalfuturetrafficvolumesasshownonExhibits11Aand11B.    

17



18



19



20



21



22



23



24



25



26



INTERSECTIONCAPACITYANALYSIS

Thefollowingtablesshowthekeyintersectionanalysisresultsfortheexisting,  

background, andfuturetrafficconditionsusingtherequiredanalysis

methodologies. ThedetailedcalculationsareincludedinAppendixI.  

EXISTINGBACKGROUNDFUTURE
KEYINTERSECTIONS CLV/LOSCLV/LOSCLV/LOS

1:I95SBRamps@MD5431119/B1093/B1206/C
664/A886/A906/A2:I95NBRamps@MD543
612/A847/A917/A3:MD543@MD7
577/A694/A754/A4:MD7@StepneyRoad
604/A741/A877/A5:US40@MD543
688/A684/A* 802/A* 6:US40@SpesutiaRoad
735/A872/A929/A7:US40@MD7/MD159
616/A713/A800/A9:US40@MD132
778/A875/A889/A10:US40EBRamps@MD22
168/A188/A268/A11:MD715@US40EBRamps
376/A424/A508/A12:MD715@OldPhiladelphiaRd
790/A491/A* 916/A* 13:MD159@SpesutiaRoad
836/A836/A1377/D14:MD159@ChelseaRoad

15:ChelseaRd@Proposed 824/ACanningHouseRd(Extended) 
391/A391/A391/A16:ChelseaRd@WoodleyRd
143/A143/A52/A17:MD159@FordsLane
137/A137/A739/A18:MD159@CanningHouseRd Relocated) 

IncludesplannedCountySpesutiaRoadimprovements,asrequiredbyHarfordCounty. 
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EXISTINGBACKGROUNDFUTURE
KEYINTERSECTIONS CLV/LOSCLV/LOSCLV/LOS

1:I95SBRamps@MD5431084/B1008/B1132/B
1062/B1230/C1301/D2:I95NBRamps@MD543
828/A1108/B1241/C3:MD543@MD7

1082/B1319/D1368/D4:MD7@StepneyRoad
811/A984/A1250/C5:US40@MD543
818/A762/A* 942/A* 6:US40@SpesutiaRoad
695/A839/A892/A7:US40@MD7/MD159
853/A981/A1025/B9:US40@MD132
849/A956/A1007/B10:US40EBRamps@MD22
568/A639/A639/A11:MD715@US40EBRamps
408/A479/A563/A12:MD715@OldPhiladelphia
584/A584/A987/A13:MD159@SpesutiaRoad
588/A589/A1096/B14:MD159@ChelseaRoad

15:ChelseaRd@Proposed 824/ACanningHouseRd(Extended) 
660/A660/A660/A16:ChelseaRd@WoodleyRd
159/A159/A159/A17:MD159@FordsLane

666/A18:MD159@CanningHouseRd166/A166/A Relocated) 
IncludesplannedCountySpesutiaRoadimprovements,asrequiredbyHarfordCounty. 

SIDRAROUNDABOUTANALYSISAMPEAKHOUR
EXISTINGBACKGROUNDFUTURE

KEYINTERSECTION DELAY/LOSDELAY/LOSDELAY/LOS
8:MD159@OldPhiladelphiaRd6.0/A6.4/A12.7/B

SIDRAROUNDABOUTANALYSISPMPEAKHOUR
EXISTINGBACKGROUNDFUTUREKEYINTERSECTION DELAY/LOSDELAY/LOSDELAY/LOS
5.9/A6.3/A10.5/B8:MD159@OldPhiladelphiaRd
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NUALSOFTWARE(HCS):SIGNALCONTROLAMPEAKHOURHIGHWAYCAPACITYMA
EXISTINGBACKGROUNDFUTURE

KEYINTERSECTIONS Delay/LOSDelay/LOSDelay/LOS
1:I95SBRamps@MD543* 32.7/C26.2/C31.0/C
2:I95NBRamps@MD543* 11.4/B20.8/B20.0/B
3:MD543@MD7* 27.6/C29.2/C29.3/C
4:MD7@StepneyRoad10.3/B** 10.2/B** 
5:US40@MD54312.1/B13.0/B13.3/B
6:US40@SpesutiaRoad16.9/B25.3/C*** 27.8/C*** 
7:US40@MD7/MD15929.8/C31.4/C32.2/C
9:US40@MD13223.6/C24.6/C26.3/C
10:US40EBRamps@MD2216.3/B18.0/B18.2/B
11:MD715@US40EBRamps3.7/A3.7/A3.7/A
12:MD715@OldPhiladelphia23.8/C24.1/C25.0/C

HIGHWAYCAPACITYMANUALSOFTWARE(HCS):SIGNALCONTROLPMPEAKHOUR
EXISTINGBACKGROUNDFUTURE

KEYINTERSECTIONS Delay/LOSDelay/LOS0elay/LOS
1:I95SBRamps@MD543* 37.2/D30.5/C37.1/D
2:I95NBRamps@MD543* 18.0/B23.6/C25.9/C
3:MD543@MD7* 29.2/C34.5/C45.8/D
4:MD7@StepneyRoad12.9/B** 13.9/B** 
5:US40@MD54316.7/B18.6/B20.8/C
6:US40@SpesutiaRoad23.6/C30.0/C*** 32.4/C*** 
7:US40@MD7/MD15932.8/C33.9/C34.5/C
9:US40@MD13231.2/C34.0/C36.6/D
10:US40EBRamps@MD2215.4/B16.4/B17.9/B
11:MD715@US40EBRamps11.3/B11.9/B11.2/B
12:MD715@OldPhiladelphia21.0/C21.5/C22.8/C

TheseintersectionsareonlyanalyzedintheSynchromodelasrequiredbyMDOTSHAforall
studiesduetotheextensiveoverlappingimprovementsandcoordinationofthesesignalized
intersections. 
IncludesCapitalProjectimprovementwithtrafficsignalcontrol. 

IncludesplannedCountySpesutiaRoadimprovements. 
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HIGHWAYCAPACITYMANUALSOFTWARE(HCS):STOPCONTROLAMPEAKHOUR
FUTUREEXISTINGBACKGROUND withImprovements) KEYINTERSECTIONSDelay/LOSDelay/LOS Delay/LOS

4:MD7@StepneyRoad
EBLeftMD78.4/A
WBL/TMD78.5/A

T/R29.1/D
T/R18.7/C

13:MD159@SpesutiaRoad
433.9/FT&R23.5/C23.5/C 38.0/E*) 

2/A9.2/A9.7/A
NBLeftMD1598.3/A8.3/A10.4/B
SBLeftMD1597.7/A7.7/A7.9/A

14:MD159@ChelseaRoad
79.7/FEBApproachL/R29.6/D29.6/D 28.5/DwithMDT) 

NBLeftMD1599.6/A9.6/A13.5/B

15:ChelseaRd@Proposed
CanningHouseRdExtended

R22.2/C
0/B

16:ChelseaRd@WoodleyRd
R9.4/A9.4/A9.4/A

2/A8.2/A8.2/A

17:MD159@FordsLane
EBApproachL/R9.5/A9.5/A9.0/A
NBL/TMD1597.3/A7.3/A7.3/A

18a:MD159@CanningHouseRd
EBApproachL/R9.5/A9.5/A
NBL/TMD1597.3/A7.3/A

18b:MD159@CanningHouseRd
Relocated/Extended) 

Thru/R12.5/B
T/R17.1/C

NBLeftMD1597.3/A
SBLeftMD1597.4/A

IncludesimprovementsdescribedintheConclusions.Rightturnheadwayfactorreducedforfreerightturn
movement;however,HCMdoesnotaccuratelymodelandcalculatethefreerightturndelay. 
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HIGHWAYCAPACITYMANUALSOFTWARE(HCS):STOPCONTROLPMPEAKHOUR
FUTUREEXISTINGBACKGROUND withImprovements) KEYINTERSECTIONSDelay/LOSDelay/LOS Delay/LOS

4:MD7@StepneyRoad
EBLeftMD711.6/B
WBL/TMD78.0/A

T/R47.6/E
T/R36.9/E

13:MD159@SpesutiaRoad
36.9/ET&R12.8/B12.8/B 26.3/D*) 

0/A10.0/A12.9/B
NBLeftMD1598.7/A8.7/A11.9/B
SBLeftMD1598.0/A8.0/A9.0/A

14:MD159@ChelseaRoad
87.9/FEBApproachL/R21.5/C21.5/C 13.9/BwithMDT) 

NBLeftMD1598.4/A8.4/A9.6/A

15:ChelseaRd@Proposed
CanningHouseRdExt(MDT) 

R34.2/D
7/A

16:ChelseaRd@WoodleyRd
R11.7/B11.7/B11.7/B

3/A8.3/A8.3/A

17:MD159@FordsLane
EBApproachL/R10.1/B10.1/B9.7/A
NBL/TMD1597.6/A7.6/A7.6/A

18a:MD159@CanningHouseRd
EBApproachL/R9.7/A9.7/A
NBL/TMD1597.6/A7.6/A

18b:MD159@CanningHouseRd
Relocated/Extended) 

Thru/R15.6/C
T/R9.8/A

NBLeftMD1597.6/A
SBLeftMD1597.4/A

IncludesimprovementsdescribedintheConclusions.Rightturnheadwayfactorreducedforfreerightturn
movement;however,HCMdoesnotaccuratelymodelandcalculatethefreerightturndelay. 
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HIGHWAYCAPACITYMANUAL(HCM2000):SIGNALCONTROLAMPEAKHOUR
EXISTINGBACKGROUNDFUTURE

KEYINTERSECTIONS Delay/LOSDelay/LOSDelay/LOS
1:I95SBRamps@MD54332.7/C26.2/C31.0/C
2:I95NBRamps@MD54311.4/B20.8/B20.0/B
3:MD543@MD727.6/C29.2/C29.3/C
4:MD7@StepneyRoad9.7/A* 10.0/A* 
5:US40@MD5439.7/A13.0/B15.7/B
6:US40@SpesutiaRoad17.4/B16.1/B** 22.7/C** 
7:US40@MD7/MD15925.6/C31.1/C33.9/C
9:US40@MD13218.3/B19.7/B20.6/C
10:US40EBRamps@MD2210.0/B10.7/B11.1/B
11:MD715@US40EBRamps2.5/A2.6/A2.6/A
12:MD715@OldPhiladelphia13.4/B13.8/B14.3/B

HIGHWAYCAPACITYMANUAL(HCM2000):SIGNALCONTROLPMPEAKHOUR
EXISTINGBACKGROUNDFUTURE

KEYINTERSECTIONS Delay/LOSDelay/LOS0elay/LOS
1:I95SBRamps@MD54337.2/D30.5/C37.1/D
2:I95NBRamps@MD54318.0/B23.6/C25.9/C
3:MD543@MD729.2/C34.5/C45.8/D
4:MD7@StepneyRoad19.2/B* 19.5/B* 
5:US40@MD54315.6/B20.4/C35.6/D
6:US40@SpesutiaRoad43.6/D19.3/B** 26.1/C** 
7:US40@MD7/MD15926.4/C42.5/D52.2/D
9:US40@MD13224.4/C31.1/C32.7/C
10:US40EBRamps@MD2210.8/B12.7/B15.0/B
11:MD715@US40EBRamps6.6/A7.4/A7.2/A
12:MD715@OldPhiladelphia13.1/B13.9/B17.0/B
IncludesCountyCapitalPlanimprovementforsignalization. 
IncludesplannedCountySpesutiaRoadimprovements,asrequiredbyHarfordCounty. 
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QUEUINGANALYSISÎSIGNALIZEDINTERSECTIONS - HCM

Aqueuinganalysiswasconductedatthesignalizedkeyintersections, with
exclusiveleftturnlanes. Unlessnoted, theHighwayCapacityManualsoftware
HCS) back-of-queuesarelistedforthebackgroundfuturetrafficconditions. The

detailedcalculationsareincludedinAppendixI.  

BACKGROUNDFUTURE
THTH95Percentile95Percentile SITESTORAGEHCSHCS ft) ADDS(ft) Queue(ft) Queue(ft) 
AM(PM) AM(PM) 

1:I95SBRamps@MD543** 

2:I95NBRamps@MD543** 

3:MD543@MD7** 

4:MD7@StepneyRoad
EBLeft33(154) 34(175) 175
SBLeft71(56) 71(56) 150

5:US40@MD543
199(333) 264(608) 450
97(205) 97(205) Continuous

6:US40@SpesutiaRoad*** 
3(10) 3(10) 350
25(47) 25(47) 400

NBLeft&L/T/RSpesutia214(406) 260(586) Continuous

7:US40@MD7/MD159
56) 19(56) 350
55) 43(55) 300
86) 94(237) 400

241) 408(241) 775** 

9:US40@MD132
8202) 60(210) 200

16) 9(16) 185
0119) 86(119) 100
0212) 75(212) 150

Thislanehasadequatestorage. 
TheseintersectionsareonlyanalyzedintheSynchromodelasrequiredbyMDOTSHAforall

studiesduetotheextensiveoverlappingimprovementsandcoordinationofthesesignalized
intersections.SimTrafficqueuesarereportedatthisintersection. 

IncludesplannedCountySpesutiaRoadimprovements(detailedonExhibits2A&2B),as
requiredbyHarfordCounty. 
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BACKGROUNDFUTURE
THTH95Percentile95Percentile SITESTORAGEHCSHCS ft) ADDS(ft) Queue(ft) Queue(ft) 
AM(PM) AM(PM) 

10:US40EBRamps@MD22
RogersSt138(296) 157(372) Continuous* 

40) 28(40) 215* 

11:MD715@US40EB
Ramps

19) 74(19) 300* 
11) 8(11) 150* 

12:MD715@Old
Philadelphia

62) 76(147) 200* 
30) 140(31) 300* 

30) 4(30) 275* 
17) 13(17) 60* 

Thislanehasadequatestorage. 
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QUEUINGANALYSISÎSIGNALIZEDINTERSECTIONS - SimTraffic

TheMDOTSHArequiredthatallofthesignalizedkeyintersectionsmustbe
thincludedintheSynchromodel. Therefore, theSimTraffic95PercentileBack-of- 

Queueresultsforthebackgroundandfuturetrafficconditionsarelistedbelow. A

futureconditionwithimprovementsanalysiswasmodeledthatincludesasecond

westboundrightturnlanealongMD7atMD543. Thedetailedcalculationsare

includedinAppendixI.   

BACKGROUNDFUTUREFUTUREIMP
THTHTH95Percentile95Percentile95PercentileSTORAGESITE
SimTrafficSimTrafficSimTraffic( ft) ADDS
Queue(ft) Queue(ft) Queue(ft)( ft) 
AM(PM) AM(PMAM(PM) 

1:I95SBRamps@MD543
176(195)* WBLeft/Thru129(175) 116(210) Continuous
423(336)* NBLeft364(339) 413(356) 800

2:I95NBRamps@MD543
273(404)* EBLeft/Thru267(409) 284(383) Continuous
238(382)* SBLeft303(460) 345(470) 575

3:MD543@MD7
EBLeft173(233)* 213(174) 204(188) 200
WBLeft153(160)* 154(105) 151(123) 430
WBRight 142(343) 865
NBLeft118(484) 123134(291) 140(403) 280
SBLeft378(346)* 354(323) 376(367) 575

4:MD7@StepneyRoad
71(166)* EBLeft61(145) 66(147) 175
76(92)* SBLeft75(93) 82(118) 150

5:US40@MD543
558) 84199(366) 247(534) 450
160)* 109(154) 114(176) Continuous

Thislanehasadequatestorage. 
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BACKGROUND FUTURE
95THPercentile95THPercentileSTORAGE SITESimTrafficSimTraffic( ft)Storage ADDS(ft) Queue(ft) Queue(ft)( ft) 

AM(PM) AM(PM
6:US40@SpesutiaRoad** 

28)* 9(37) 400
76)* 55(74) 360
136(275) NBLeft&L/T/RSpesutia122(198)* Continuous

7:US40@MD7/MD159
42(93) 84) 340* 
72(84) 89) 300* 

105(223) 123) 400* 
344(221) 218) 775* 

9:US40@MD132
298) 123(322) Continuous* 

99(123) 118) 110**** 
129(295) 286) 2009
38(81) 46) 185* 

10:US40EBRamps@MD22
150(287) RogersSt143(227) Continuous* 
70(196) 141) 215* 

11:MD715@US40EB
Ramps

33(49) 48) 150* 
78(43) 51) 300* 

12:MD715@Old
Philadelphia

37(33) 40) 275* 
17(77) 59) 260* 
67(104) 69) 200* 
105(52) 56) 305* 

Thislanehasadequatestorage. 
IncludesplannedCountySpesutiaRoadimprovements(detailedonExhibits2A&2B),asrequired

byHarfordCounty. 
BasedontheSimTrafficqueuesfromAPGRoad,theheavierleftturnvolumeutilizethe

continuousstoragewithoutblockingthethroughandrightturnmovements. 
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SIGNALWARRANTANALYSISRESULTS

SignalwarrantanalyseswereconductedattheMD159atSpesutiaRoadand

MD159atChelseaRoadintersections. Thewarrantsweretestedfortheexisting

andthefuturetrafficvolumes. Futuretrafficvolumesincludetheexistingtraffic

andthenewsitetripsusingITEdiurnalcurvedata. ITEdoesnotprovidedatafor

LUC155; therefore, weusedtheITEdiurnalcurvedataforLUC154 (High-Cube

TransloadandShort-TermStorageWarehouse). Thewarrantresultsare

providedonthefollowingtablesanddetailsoftheindividualwarranttestsare

includedinthestudyappendix.   

TRAFFICSIGNALWARRANTSUMMARY

MD159ATSPESUTIARD

WARRANTSEXISTINGFUTURE

1-Eight-HourVehicularVolumeNOTSATISFIED NOTSATISFIED
A-MinimumVehicleVolume( met0oftherequired8hrs) ( met3oftherequired8hrs)  

1-Eight-HourVehicularVolume NOTSATISFIED NOTSATISFIEDB-InterruptionofContinuous met0oftherequired8hrs) ( met1oftherequired8hrs)  Traffic

1-Eight-HourVehicularVolumeNOTSATISFIED NOTSATISFIED
CombinationofWarrants( A: met0oftherequired8hrs) (A: met7oftherequired8hrs)  

1A & 1B B: met0oftherequired8hrs) ( B: met1oftherequired8hrs)  

NOTSATISFIED SATISFIED2-Four-HourVehicularVolume met0oftherequired4hrs) ( met10oftherequired4hrs)  

NOTSATISFIED NOTSATISFIED3-PeakHour met0oftherequired1hour) ( met0oftherequired1hour)  

4-PedestrianVolumeNOTSATISFIEDNOT SATISFIED

5-SchoolCrossingNOTAPPLICABLE NOTAPPLICABLE

6-CoordinatedSignalSystemNOTAPPLICABLE NOTAPPLICABLE

7-CrashExperienceNOTSATISFIEDNOT SATISFIED

8-RoadwayNetworkNOTAPPLICABLE NOTAPPLICABLE
9-IntersectionNearAGrade NOTAPPLICABLE NOTAPPLICABLEgCrossin
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TRAFFICSIGNALWARRANTSUMMARY

MD159ATCHELSEARD

WARRANTSEXISTINGFUTURE

1-Eight-HourVehicularVolumeNOTSATISFIED NOTSATISFIED
A-MinimumVehicleVolume( met3oftherequired8hrs) ( met5oftherequired8hrs)  

1-Eight-HourVehicularVolume NOTSATISFIED SATISFIEDB-InterruptionofContinuous met4oftherequired8hrs) ( met13oftherequired8hrs)  Traffic

1-Eight-HourVehicularVolumeNOTSATISFIED SATISFIED
CombinationofWarrants( A: met11oftherequired8hrs) (A: met11oftherequired8hrs)  

1A & 1B ( B: met6oftherequired8hrs) ( B: met13oftherequired8hrs)  

NOTSATISFIED SATISFIED2-Four-HourVehicularVolume met3oftherequired4hrs) ( met12oftherequired4hrs)  

NOTSATISFIED SATISFIED3-PeakHour met0oftherequired1hour) ( met4oftherequired1hour)  

4-PedestrianVolumeNOTSATISFIEDNOT SATISFIED

5-SchoolCrossingNOTAPPLICABLE NOTAPPLICABLE

6-CoordinatedSignalSystemNOTAPPLICABLE NOTAPPLICABLE

7-CrashExperienceNOTSATISFIEDNOT SATISFIED

8-RoadwayNetworkNOTAPPLICABLE NOTAPPLICABLE
9-IntersectionNearAGrade NOTAPPLICABLE NOTAPPLICABLECrossing
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CONCLUSIONSANDRECOMMENDATIONS

TheHarfordCountyAPFOstandardsrequiresignalizedintersectionslocated
withinthedevelopmentenvelopetooperateatalevelofservice "D" orbetterand
allunsignalizedintersectionslocatedwithinthedevelopmentenvelopetooperate
withasideroadminorapproachlevelofserviceofÐDÑorbetter. Ifthetraffic
studydeterminesanintersectionisratedÐEÑorlower, thanthedeveloperneeds
tomitigateonlythenewsitegeneratedtrips.   

IntersectionCapacityResults
FromaCriticalLaneVolume (CLV) analysisstandpoint, allkeyintersections
wouldoperatewithacceptablelevelsofserviceduringthefuturetraffic
conditions. ThefutureHCSanalysesshowtheMD159atSpesutiaRoadandthe
MD159atChelseaRoadintersectionswouldoperatewithdeficientdelays.  

MD159@SpesutiaRoad
TheanalysiscontainstheCountyplannedimprovementsthatincludeswidening
ofSpesutiaRoadthatcreatesasharedleft/thruandachannelizedrightturnlane
with200feetofdedicatedstorage. WiththeseCountyimprovements, theHCS
resultsshowalevelofserviceÐFÑ (433.9sec/veh) duringthefutureAMpeak
hourandanÐEÑ (36.9sec/veh) duringthefuturePMpeakhour, alongthe
SpesutiaRoadapproachatfuturetrafficconditions.  

Mitigation: Asignalwarrantanalysiswasconductedatthisintersection, which
determinedthemajorwarrantswerenotmetforsignalcontrolundertheexisting
orthefullbuildouttrafficconditions. However, inordertoalleviateanyconcerns
thatMDOT-SHAmayhaveregardingthisintersection, theDeveloperagreesto
prepareanupdatedtrafficsignalwarrantanalysisafteroccupancyofeach
building. Iftheanalysisshowsasignaliswarranted, theDeveloperwilldesign
andinstallthetrafficsignaluponMDOT-SHAandHarfordCountyapproval.   

Ultimately, iftheinstallationofatrafficsignalisnotapprovedbyMDOT-  
SHA, theCountywillrequireothermitigationoptions. Aroundaboutwas
consideredatthisintersection. However, duetoright-of-wayconstraints,  
aroundaboutlargeenoughtoservicelargetruckscouldnotbe
constructed.    
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Assuch, theDeveloperÓsalternativemitigationplanistoconstructthe
followinggeometricimprovements. Theexistingrightturnlanefrom
SpesutiaRoadtoMD159willbewidenedandchannelizationmarkings
addedtoencouragerightturningtraffictoflowwithoutstopping. Also, the
existingsmallmedianalongsouthboundMD159willberemovedtoprovidea
widerleftturnlanefortrucksturningintotheprivatepropertyacrossfrom
SpesutiaRoad. Thislanewillalsobeextendedtoprovidealongerqueue
areafortruckswithoutblockingsouthboundvehiclesalongMD159passing
throughtheintersection.    

Theexistingchannelizedmedianontheprivatelegoftheintersectionwillbe
cutbacktoimprovetheturningradiusforlargevehiclesenteringtheproperty.   
Fieldobservationsshowthattheseintersectionmodificationswillimprovethe
flowoftrafficandshortendelaytimesfortheleftturningvehiclesfrom
northboundMD159andeastboundSpesutiaRoad. Aconceptualmitigation
planisincludedintherevisedTIS.  

AnHCManalysiswasconductedtoshowtheadditionalimpactofthe
Developerimprovements, andtheimprovedoperationofthefreechannelized
rightturnmovementfromSpesutiaRoad. However, HCMdoesnotaccurately
calculatethefreerightturndelay. Thebasecriticalrightturnheadwayfactor
fortheSpesutiaRoadrightturnmovementwasreducedtomodelthe
benefitsresultingfromthegeometricimprovementsalongMD159that
encouragethefreerightturnmovement. (HCMdefinesthecriticalheadway
Ðtheminimumtimeintervalinthemajorstreetthatallowsintersectionentryto
oneminorstreetvehicleÑ.) AsshownintheHCMresultstables, theanalysis
withtheseimprovementsshowanÐEÑapproachLOS (38.1sec/veh) during
theAMpeakhourandaÐDÑapproachLOS (26.3sec/veh) duringthePM
peakhouralongSpesutiaRoad.   

MD159@ChelseaRoad
TheresultsoftheHCManalysesshowanÐFÑalongtheMD159 (minorstreet)  
approachLOSduringthefutureAMandPMpeakhours. Consequently, asignal
warrantanalysiswasconductedfortheexistingandfuturetrafficvolumes.  
WarrantsweremetforonlythefuturetrafficconditionsforWarrant1 (Eight-Hour
Volume), Warrant2 (Four-HourVolume), andWarrant3 (PeakHourVolume).  
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Mitigation: InordertoalleviateanyconcernsthatMDOTSHAmayhave

regardingthisintersection, theDeveloperagreestoprepareanupdated

trafficsignalwarrantanalysisafteroccupancyofeachbuilding.  Ifthe

analysisshowsatrafficsignaliswarranted, theDeveloperwilldesignand

installthetrafficsignaluponMDOT-SHAandHarfordCountyapproval.  

IftheinstallationofatrafficsignalisnotapprovedbyMDOTSHA, theCounty

willrequireothermitigationoptions.  Assuch, theDeveloperÓsalternative

mitigationplanistoconstructaMarylandTintersectiontoimprovedelayalong

thenorthboundMD159leftturnmovementontoChelseaRoad. AMarylandT

intersection, depictedontheconceptplan, wouldprovideacceptabledelaysat

thisintersection. TheHCSminorapproachLOSanddelaysareimprovedtoan

acceptableÐDÑLOSduringtheAMpeakhour (28.5secondspervehicleofdelay)  

andaÐBÑLOSduringthePMpeakhour (13.5secondspervehicleofdelay).   

MD7@SpesutiaRoad
Acapitalprojectisestablishedatthisintersectionandfundsareavailableforthe
designandconstructionofatrafficsignalatthisintersection. Assuch, the
intersectionwasevaluatedwithatrafficsignalunderthebackgroundandfuture
trafficconditions. Thesignalcontrolcreatesacceptablefuturelevelsofservice.  
However, whiletherearefundsavailableforthisintersectioniftheinstallation
ofatrafficsignalisnotapprovedbyMDOTSHA, othermitigationoptions
mustbeconsideredandidentified.   

Therefore, thedeveloperwillextendthesouthboundStepneyRoadleftturnlane
toprovide25-feetofadditionalstorageplusdecelerationandtaper. Sincea
capitalprojectisestablished, thedeveloperwillplaceinescrowthecostto
designandconstructthestatedgeometricimprovement.  

AccessImprovements - ChelseaRoad@CanningCouse (Extended)  

TheCanningHouseandChelseaRoadintersectionisplannedasaMarylandT

intersection. TheHCSanalysisshowsaminorapproachlevelofserviceÐCÑ

duringthefutureAMpeakandalevelofserviceÐDÑduringthefuturePM.   
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QueuingAnalysisResults
Thequeuinganalysisresultsdeterminedthesitewouldcreatequeuestorage
deficienciesatthefollowingintersections.   

MD543atMD7: NBMD543LeftTurnStorage
MD543atMD7: WBMD7RightTurn
US40atMD543: WBMD543LeftTurnStorage
US40@MD132: NBUS40LeftTurnStorage

MD543@MD7: Mitigation: Asshownonthetable, thesiteadds123feetto
thenorthboundMD543leftturnlane. Therefore, thedeveloperwillextendthe
northboundMD543leftturnstorageareaby123feetofstorage.  

Additionally, inordertoimprovetheoverallintersectionoperation, thedeveloper
willconstructasecondwestboundrightturnlanealongMD7. Thisimprovement
wasanalyzedwiththeSynchromodel (futurewithimprovements). This
improvementwillbebondedbythisDeveloperifnotalreadybondedbyothersat
thetimeofuseandoccupancy.  

BACKGROUNDFUTUREFUTUREIMP
THTHTH95Percentile95Percentile95PercentileSTORAGESITE
SimTrafficSimTrafficSimTraffic( ft) ADDS
Queue(ft) Queue(ft) Queue(ft)( ft) 
AM(PM) AM(PMAM(PM) 

NBLeft118(484) 123134(291) 140(403) 280

US40@MD543Mitigation: Asshownonthetable, thesiteadds158feetto
thewestboundUS40leftturnlane. Therefore, thedeveloperwillextendthe
westboundUS40leftturnstorageareaby158feetofstorage.  

BACKGROUNDFUTURE
THPercentile THPercentile9595 SITESTORAGEHCSHCS ft) ADDS(ft) Queue(ft) Queue(ft) 
AM(PM) AM(PM) 

199(333) 264(608) 450
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US40@MD132Mitigation: Asshownonthetable, thesiteadds9feettothe
northboundUS40leftturnlane. Therefore, thedeveloperwillextendthe
northboundUS40leftturnstorageareabythelengthofonvehicleor25feet.  

BACKGROUND FUTURE
95THPercentile95THPercentileSTORAGE SITESimTrafficSimTraffic( ft)Storage ADDS(ft) Queue(ft) Queue(ft)( ft) 

AM(PM) AM(PM
129(295) 286) 2009

Basedonresultsofthisstudyandtheproposedtrafficmitigation, thedeveloper

meetstheAPFOstandards.  Therefore, werequestapprovaloftheproposed

warehouseprojectfromatrafficimpactstandpoint.  
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APPENDIXI-B

HC REPORTS







































































































































































































































































APPENDIXI-C

HCM2000REPORTS
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