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Sec. 1201 GENERALLY 
Article 12 contains technical specifications for use in applying the standards of 
this Code to applications for development approval. 

Sec. 1202 APPROVED TREES, SHRUBS, and PLANT LISTS 
 

(a) The City of Frederick has a specified Plant list (Table 12-01) and a 
specified Street Tree List (Table 12-01). 

 
(1) Applicants may plant the vegetative species for the private 

property that they are improving, however, if during the 
development process the developer intends to convey park 
land to the City or plant street trees, they must be species 
from the Table 12-01 and Table 12-02. 

(2) In addition, the forest conservation species list must be used 
for Forest Conservation Plans. 

(3) Article 605 (Landscaping Standards) and Article 11 provide 
the regulations relative to Trees, Shrub, and Plants for 
development plans. 
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TABLE 12-01 CITY OF FREDERICK TREES, SHRUBS, and PLANTS 
 

FOLIAGE HABITAT SOIL LIGHT* GROWTH SIZE PRIMARY USE PLANT NAME COMMON 
NAME Botanical Name 
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AMERICAN BEACH Fagus 
grandifolia 

  X  X X   X    X X   70 50   X  X  

AMERICAN HOLLY Ilex 
opaca 

X    X X  X X    X X   40 20   X  X  

AMERICAN HORNBEAM 
Carpinus caroliniana 

  X   X   X    X  X  40 25  X     

AMERICAN MOUNTAIN 
ASH Sorbus americana 

  X  X    X  X    X  35 20   X    

BALD CYPRESS Taxodium 
distichum 

  X   X  X X X P  X  X  80 50  X  X   

BASSWOOD Tilia americans   X  X    X    X   X 60 40 X    X  
BLACK CHERRY Prunus 
serotina 

  X  X X   X  X     X 75 45   X    

BLACK GUM Nyssa sylvatica   X  X X  X X X X    X  60 40  X X    
BLACK LOCUST Robinia 
pseudoacacia 

  X  X   X X  X     X 60 40 X    X X 

BLACK WILLOW Salix nigra   X   X   X X X     X 40 25  X     
CANADIAN HEMLOCK 
Tsuga canadensis 

X    X    X    X  X  60 25 X    X  

CUCUMBER TREE Magnolia 
acuminata 

  X  X    X    X  X  75 45     X  

EASTERN COTTONWOOD 
Populus deltoides 

  X   X   X X X     X 80 50  X X    

EASTERN HOPHORNBEAM 
Ostrya virginiana 

  X   X   X  P  X  X  40 25  X   X  

EASTERN REDCEDAR 
Juniperus virginiana 

X    X X  X X  X    X  45 20 X  X  X  

EUROPEAN BLACK ALDER 
Alnus glutinosa 

  X  X X  X X X X     X 50 30 X X     

EUROPEAN MOUNTAIN 
ASH Sorbus aucuparia 

  X  X    X  X    X  45 30   X    

FLOWERING DOGWOOD   X  X X   X   P X  X  30 25   X    
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FOLIAGE HABITAT SOIL LIGHT* GROWTH SIZE PRIMARY USE PLANT NAME COMMON 
NAME Botanical Name 
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Cornus florida 
GREEN ASH Fraxinus 
pennsylvanica 

  X  X X  X X  X     X 70 45  X     

HACKBERRY Celtis 
occidentalis 

  X  X X  X X    X  X  60 45   X    

HONEYLOCUST  Gleditsia 
triacanthos 

  X  X X  X X  X     X 60 40   X    

JAPANESE BLACK PINE 
Pinus thunberglana 

X     X X X X  X    X  30 15    X X  

LAUREL OAK Quercus 
laurifolia 

 X    X X X X  P  X  X  60 40  X X X   

LITTLELEAF LINDEN Tilia 
cordata 

  X  X X   X  X    X X 50 35 X    X  

LOBLOLLY PINE Pinus taeda X     X X X X X X     X 90 40 X   X X  
NORTHERN RED OAK 
Quercus rubra 

  X  X X  X X  X    X  70 55   X  X  

PIN OAK Quercus palustris   X  X X  X X  X    X  65 50   X  X  
POSSUMHAW Ilex decidus   X   X X X X X P  X  X  20 15  X X X   
RED MAPLE Acer rubrum   X  X X X X X X P  X   X 60 45 X X   X  
RIVER BIRCH Betula nigra   X   X X X X X P  X   X 50 30  X  X   
SARGENT CRABAPLE Malus 
sp. 

  X  X X   X  X    X  15 10   X  X  

SASSAFRAS Sassafras 
albidum 

  X  X X  X X  P  X  X  40 25 X      

SAWTOOTH OAK Quercus 
acutissima 

  X  X X  X X  X    X  60 40   X  X  

SOUTHERN RED OAK 
Quercus falcata 

  X  X X  X X  X    X  70 50   X  X  

SOUTHERN WAX MYRTLE 
Myrica cerifera 

X      X  X X X     X 15 10   X X   

SWAMP CHESTNUT OAK 
Quercus michausii 

  X   X X  X X X    X  70 45  X  X   

SWEET BAY Magnolia 
virginiana 

 X X    X  X X X    X  30 15  X  X   

SWEETGUM Liquidambar 
styraciflua 

  X  X X  X X X P  X  X  80 40   X  X  
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FOLIAGE HABITAT SOIL LIGHT* GROWTH SIZE PRIMARY USE PLANT NAME COMMON 
NAME Botanical Name 
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SYCAMORE Platanus 
occidentalis 

  X  X X   X  P  X   X 80 15  X   X  

VIRGINIA PINE Pinus 
virginiana 

X    X   X X  X   X   40 20 X    X  

WATER OAK Quercus nigra   X  X X   X X P  X  X  70 45  X X  X  
WATER TUPELO Nyssa 
aquatica 

  X   X   X X X    X  75 45  X   X  

WEEPING WILLOW Salix 
babylonica 

  X  X X  X X X X     X 40 35  X     

WHITE PINE Pinus strobus X    X X  X X  X     X 80 40 X    X  
WILLOW OAK Quercus 
phellos 

  X  X X  X X  X    X  70 45   X  X  

YELLOW POPLAR 
Liriodendron tulipifera 

  X  X X   X  X     X 90 50 X    X  
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Shrubs: 
 
 FOLIAGE HABITAT SOIL LIGHT* GROWTH SIZE PRIMARY USE 
PLANT NAME 
COMMON NAME 
Botanical Name 
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AMERICAN 
CRANBERRY BUSH 
Vibumum trilobum 

  X  X X   X  X    X  10 10   X    

AMUR 
HONEYSUCKLE 
Lonicera maackii 

  X  X X  X X    X  X  12 12   X    

AUTUMN OLIVE 
Elaeagnus umbellata 

  X  X X X  X  P  X  X  18 12 X X X X  X 

"BANKERS" DWARF 
WILLOW Sally cotteti 

  X   X X  X X X    X  10 10  X  X  X 

BAYBERRY Myrica 
pensylvanica 

 X X   X X X X X X    X  8 8 X X X X   

BICOLOR 
LESPEDEZA 
"NATOB" Lespedeza 
bicolor 

   X X X  X X  X    X  12 6   X   X 

BORDER 
FORSYTHIA 
Forsythia intermedia 

  X  X X  X X  P  X   X 10 10      X 

BURKWOOD 
VIBURNUM 
Viburnum burkwoodii 

 X   X X   X  X    X  10 6      X 

CALIFORNIA PRIVET 
Ligustrum ovalifolium 

 X   X X  X X  P  X   X 12 6     X  

DAHOON HOLLY Ilex 
cassino 

X    X X  X X X P  X  X  12 8  X     

DROOPING 
LEUCOTHOE 
Leucothoe 
fontanesiana 

X    X X   X   X  X   6 4  X    X 

FIRETHORN 
Pyracantha coccinea 

X    X X  X X  X     X 15 10   X   X 
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 FOLIAGE HABITAT SOIL LIGHT* GROWTH SIZE PRIMARY USE 
PLANT NAME 
COMMON NAME 
Botanical Name 
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HIGHBUSH 
BLUEBERRY 
Vaccinium 
corymbosum 

  X  X X   X X X   X   12 12  X X    

INKBERRY Ilex glabra X    X X X  X X P  X X   8 10  X     
LEATHERLEAF 
VIBURNUM 
Viburnum 
rhytidophyllum 

X    X X  X X   X   X  10 8   X    

MOUNTAIN LAUREL 
Kalmia latifolia 

X    X X   X   P X X   10 6   X    

PAMPAS GRASS 
Cortaderia selloana 

X     X  X X  P  X   X 10 10      X 

PFITZER JUNIPER 
Juniperus chinensis 
"Pfitzerana" 

X    X X  X X  X     X 6 8      X 

PURPLEOSIER 
WILLOW Salix 
purpurea 

  X  X X   X X   X  X  10 6  X X   X 

REDOSIER 
DOGWOOD Comus 
stolonifera 

  X  X X   X X P  X  X  10 10  X X   X 

ROSEBAY 
RHODODENDRON 
Rhododendron 
maximum 

X    X X   X   X  X   25 25  X   X  

RUGOSA ROSE Rose 
rugosa 

  X  X X X X X  X     X 5 5   X X   

SCHIPKA LAUREL 
CHERRY Prunus 
laurocerasus 
"Schipkaensis" 

X    X X  X X  P  X  X  4 6   X   X 

SCOTCH BROOM 
Cytisus scoparius 

  X  X X  X X  P  X  X  6 4  X    X 

SHRUB LESPEDEZA 
Lespedeza thunbergii 
VA-70 

   X X X  X X  X     X 6 4  X X   X 
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 FOLIAGE HABITAT SOIL LIGHT* GROWTH SIZE PRIMARY USE 
PLANT NAME 
COMMON NAME 
Botanical Name 
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SMOOTH SUMAC 
Rhus glabra 

  X  X X  X X  P  X   X 10 6   X   X 

STAGHORN SUMAC 
Rhus typhina 

  X  X   X X  X    X  15 15 X     X 

SWAMP AZALEA 
Rhododendron 
piscosum 

  X   X   X X  P X  X  6 4  X     

TARTARIAN 
HONEYSUCKLE 
Lonleera tatarica 

  X  X X  X X  P  X   X 10 8   X    

WEEPING 
FORSYTHIA 
Forsythia suspensa 

  X  X X  X X  P  X   X 10 15      X 

WINTERBERRY Ilex 
verticillata 

  X  X X  X X X P  X  X  10 6  X     

WINTER JASMINE 
Jasminum nudiflorum 

  X  X X  X X  P  X  X  4 6 X     X 
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(c) Table 12-02  City of Frederick Street Tree List 
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Acer       
'Buereranum' 

Trident Maple U S 
slow growing 
small tree 

greenish-yellow 
samaras     3/4 
to 1" 

20 

Acer                
'campestre' 

Hedge Maple  M 
growth rate slow 
to med 

small yellow 
green 

double samaras 30 

Acer               
'ginnala' Amur Maple U S 

slow growing 
small tree 

fragrant      
yellowish-white 

samaras     3/4 
to 1" 20 

Acer              
'griseum' 

Paperbark Maple U S 
slow growing 
small tree 

few-greenish 
samaras          1 
to 1..5" 

20 

Acer                
'platanoides' 

Columnar           
Norway Maple 

on 
hold 

T for limited space greenish-yellow samaras 2" 30 

Acer                
'platanoides' 

Crimson King 
Norway Maple 

on 
hold M 

purple leaf color 
retained in 
summer 

maroon-yellow samaras 2" 30 

Acer                   
'rubrum' 

Autumn Flame    
Red Maple 

on 
hold T 

yellow to scarlet 
early fall pale red fruitless 40 

Acer                   
'rubrum' 

Bowhall                   
Red Maple 

on 
hold T 

upright growth 
habit pale orange samaras 40 

Acer                   
'rubrum' 

Karpick                    
Red Maple 

on 
hold 

T 
uniform rapid 
growth 

male fruitless 40 

Acer                   
'rubrum' 

October Glory         
Red Maple 

on 
hold T red fall color bright red samaras 40 

Acer                
'saccharum' 

Green Mountain   
Sugar Maple 

on 
hold T 

good foliage 
color in summer 
and fall 

yellow-green samaras 1" 40 

Acer                            
'x freedmani' 

Armstrong  
Freeman Maple 

on 
hold T yellow fall color yellowish-green samaras 40 

Aesculus        
'carnea' 

Ruby Red 
Horsechestnut  M 

requires little 
pruning bright red nearly fruitless 30 

Aesculus 
'hippicastanum' 

Baumann 
Horsechestnut 

 T 
long-lasting           
showy flowers 

white fruitless 40 

Amelanchier     
'laevis' 

Cumulus 
Serviceberry U S 

suitable for sites 
with limited 
space 

white blossoms 
in spring berry-like pome 20 

Amelanchier     
'laevis' 

Majestic 
Serviceberry 

U S 
clean and 
disease        
resistant foliage 

white berry-like pome 20 

Amelanchier     
'laevis' 

Autumn 
Brilliance 
Serviceberry 

U S 
suitable for sites 
with limited 
space 

white berryless 20 

Amelanchier     
'laevis' 

Princess Diana 
Serviceberry 

U S 
clean and 
disease        
resistant foliage 

white berries 20 

Amelanchier             
'x grandiflora' 

Robin Hill 
Serviceberry U S 

suitable for 
narrow sites faintly pink 

small red to 
purple fruits 20 

Betula                      
'nigra' 

Heritage River 
Birch 

 M 
papery scales 
bark 

catkins small nutlet 20 

Betula                      
'platyphylla' 

Japanese White 
Birch 

C M 
papery scales 
bark 

catkins small nutlet 30 

Carpinus   
'caroliniana' 

American   
Hornbeam U/C S 

relatively disease 
free yellow-green nullets 20 

Carpinus        
'betulus' 

European 
Hornbeam 

U/C S 
relatively disease 
free 

catkins with 
bracts 

nullets 20 

Celtis              
'occidentalis' 

Prairie Pride 
Common 
Hackberry 

 T 
tolerates urban 
conditions 

inconspicuous 
orange-red to 
dark purple 

40 

Cercidiphyllum  
'japonicum' 

Katsura Tree  T 
apricot-orange       
fall color 

dioecious small pods 40 
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Cercis      
'canadensis' 

Forest Pansy   
Eastern Redbud U S a native tree reddish-purple seed pods 20 

Cladrastis    
'kentukea' 

Yellowwood  M 
excellent tree for 
flowers and 
foliage 

white pods 30 

Cornus                   
'kousa' Kousa Dogwood U S 

relatively disease 
free white 

pinkish-red 
berry 20 

Corylus        
'colurna' 

Turkish Filbert 
or Hazel 

 
M/
T 

tolerant of 
adverse 
conditions 

male catkins 1/2" nut 40 

Crataegus 
crusgalli var. 
inermis 

Thornless 
Cockspur 
Hawthorn 

U S 
attractive 
flowers, fruit and 
foliage 

white red 20 

Franxinus 
'americana' 

Autumn Purple 
White Ash  T 

reddish purple 
fall color male seedless 40 

Franxinus 
"pennsylvanica" 

Marshall 
Seedless  Green 
Ash 

 T yellow fall color male seedless 40 

Franxinus 
"pennsylvanica" 

Summit               
Green Ash 

 T 
good growth 
habit 

male seedless 40 

Ginkgo                    
'biloba' 

Maidenhair Tree  T 
plant males only    
yellow fall color 

male seedless 40 

Gleditsia                     
'triacanthos' 

Imperial 
Honeylocust  M 

free of thorns 
and usually 
fruitless 

inconspicuous fruitless 30 

Gleditsia                     
'triacanthos' 

Shademaster 
Honeylocust  T 

free of thorns 
and usually 
fruitless 

inconspicuous a few pods 40 

Koelreuteria 
"paniculata" 

Goldenrain  M 
tolerates urban 
conditions 

yellow pods 30 

Liquidambar 
'styraciflua' 

Rotundiloba 
Sweetgum  T 

deep reddish 
purple fall color inconspicuous seedless 40 

Liriodendron 
'tulipifera'' Tulip Tree  T 

restrict to large 
area 

greenish-yellow 
with orange samaras 40 

Magnolia x 'galaxy' Galaxy Magnolia U S 
single stem only 
should be 
planted 

white 
2" aggregate of 
follicles 

30 

Malus         
‘Snowdrift’ 

Snowdrift    
Crabapple 

U S fruitless only white fruitless 20 

Malus                
‘Spring Snow’ 

Spring Snow           
Crabapple 

U S 
fruitless and 
requires little 
pruning 

white fruitless 20 

Nyssa               
'sylvatica' 

Black Gum  M 
spring planting 
only      red fall 
colors 

greenish-yellow purple drupe 30 

Ostrya          
'virginiana' 

American 
Hophornbeam 

 
S/
M 

seldom has pest 
problems 

light green 
catkins 

small nutlet 30 

Platanus                      
'x acerifolia' 

Bloodgood         
London Plane 

 T 
tolerates urban 
conditions 

male 1" balls 40 

Prunus         
'sargentii' 

Columnar           
Sargent Cherry U M 

attractive, 
requires little 
maintenance 

deep rose 
small black 
cherries 20 

Prunus      
'virginiana' 

Choke Cherry U S colorful foliage 
white 3" to 6" 
clusters 

small black 
cherries 

20 

Prunus           
'serrulata' 

Flowering 
Cherry U S  white to pink fruitless 20 

Quercus              
'robur' 

English Oak  T 
tolerates drought 
pollution 

catkins acorns 40 

Quercus              
'bicolor' 

White Oak  T 
tolerates 
drought, salt and 
soil compaction 

inconspicuous acorns 40 
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Quercus                  
'palustris' Pin Oak  T 

chlorosis 
problems inconspicuous acorns 40 

Quercus         
'phellos' 

Willow Oak  T 
becomes 
established 
quickly 

inconspicuous acorns 40 

Quercus                  
'rubra' Red Oak  T 

considered lawn 
or grass strips 
with adequate 
space 

inconspicuous acorns 40 

Quercus          
'shumardii' 

Shumard Oak  T 
tolerates urban 
conditions 

inconspicuous acorns 40 

Sophora           
'japonica' Pogodatree  T 

flowers in late 
summer creamy white pods 40 

Syringa       
'reticulata' 

Ivory Silk         
Japanese Tree 
Lilac 

U S 
relatively pest-
free 

late spring 
creamy-white capsules 20 

Syringa       
'reticulata' 

Regent        
Japanese Lilac 
Tree 

U S 

attractive 
flowers, good 
under utility 
lines 

pure white capsules 20 

Syringa       
'reticulata' 

Summer Snow 
Japanese Lilac 
Tree 

U S 
relatively pest-
free 

late spring 
creamy-white capsules 20 

Taxodium   
'distichum' Baldcypress C T 

relatively pest-
free inconspicuous cones 40 

Tilia                  
'cordata' 

Greenspire             
Littleleaf Linden 

 T yellow fall color yellowish globose nutlets 40 

Tilia                  
'cordata' 

Chancellor           
Littleleaf Linden 

 T narrow crown yellowish globose nutlets 40 

Ulmus       
'wilsoniana' Wilson's Elm  T yellow fall color inconspicuous disc-shaped 40 

Ulmus                         
'Hybrids' 

Hybrid Elm  T 
resistance to 
dutch elm 
desease 

inconspicuous disc-shaped 40 

Zelkova           
'serrata' 

Green Vase    
Zelkova  T 

a substitute for 
American Elm inconspicuous inconspicuous 40 

Zelkova           
'serrata' 

Halka             
Zelkova 

 T 
a substitute for 
American Elm 

inconspicuous inconspicuous 40 

Zelkova           
'serrata' 

Village Green 
Zelkova  T 

a substitute for 
American Elm inconspicuous inconspicuous 40 

 
Notes:  
 
* U - only trees used for under utilities 
** S - under 30' 
* C - columnar for limited space 

** M - 30' to 45' 
** T -  over 45'  

 
All street tree plantings shall be a min. of 2" (two inch) caliper and display a 
single straight trunk to 7' of which 5' shall be free of branching (ANZI Z60.1).  
There shall be no excess soil or mulch on top of root ball so as to expose basal 
root flare. 
 
All street tree plantings shall be free of damage and defects.
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Sec. 1203 TRAFFIC IMPACT STUDIES 
Purpose: The purpose of these guidelines is to establish criteria by which the 
traffic impacts of new development proposals will be evaluated by Planning 
Department staff. They define submission requirements, the need to prepare a 
study, study scope and methodology, and the format of the study.  

(a) Applicability 
The total trips that would be generated by a proposed development is the 
basis for determining whether a traffic impact study is required to be 
performed by the Applicant. An applicant will be required to submit a 
traffic impact study when a proposed development will generate more 
than fifty (50) peak hour trips on a weekday and 100 peak hour trips on a 
weekend day. The basis for trip generation estimates will be the latest 
edition of ITE Trip Generation. Development of a project in stages, or on a 
piecemeal basis, will not avoid this requirement. The trips expected to be 
produced by the ultimate build-out of the development will be the basis for 
such study. However, even if a development generates less than fifty (50) 
peak hour trips, it is not totally excluded from the adequacy requirements 
of these guidelines unless site traffic generation is anticipated to be de 
minimus (less than five (5) peak hour trips). All submissions must include 
an evaluation of anticipated trip generation; however staff may perform its 
own evaluation of traffic impacts and determine the need for minor 
improvements or contributions to other needed improvements. A traffic 
impact study will be required for at least one the following stages of 
development: 
 

• Rezoning 
• Planned Neighborhood Development, Planned Unit Development 
• Preliminary Plan of Subdivision 
• Final Subdivision (if not completed with Preliminary Subdivision) 
• Site Plan (if not completed with Preliminary Subdivision) 

 
Except for rezoning applications, all approvals based on transportation 
adequacy shall expire after four (4) years if subdivision has not been 
recorded and/or development is not substantially underway. 
 
Exemptions may be permitted by the Planning Department; if it is 
determined that site traffic generation is anticipated to be minimal except 
for irregular or seasonal events. 
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(b) Conformance with Comprehensive Plan 
If the proposed zoning or land use of a development application is not in 
conformance with the City’s latest Comprehensive Plan, additional studies 
will be required. A trip generation study will be performed to determine 
whether the development proposal will add traffic volumes above levels 
anticipated in the development of the Comprehensive Plan. For those 
proposals, which would generate an increase in anticipated traffic, the 
impact of this increase on the Comprehensive Plan transportation network 
will be evaluated. Staff will determine the scope of study required and, if 
necessary, provide the Applicant with an electronic Synchro file of the 
Comprehensive Plan Network and traffic volumes. If additions to the 
Comprehensive Plan Network are required, the Applicant may be 
responsible for funding a pro-rata share of these improvements. Any study 
required to address Comprehensive Plan issues will be supplemental to, 
and not replace, the standard traffic impact study. 

(c) Traffic Impact Study Requirements 
The Planning staff will notify an applicant if a traffic impact study is 
required and will schedule a scoping meeting with the applicant, City 
planning staff, County staff, and Maryland State Highway Administration 
(MSHA) staff as required based on the location of the project and the 
planned site access points. Based on the scoping meeting, the Applicant 
shall submit a standard “Scoping Agreement Form” to the planner in 
charge of the development review. The information required to be 
submitted shall include: 
 

• Size/type of development and proposed access points 
• Conformance with Comprehensive Plan 
• Study Area 
• Background developments to be included in study 
• Trip generation/rates based on ITE guidelines 
• Directional distribution of traffic 
• Annual through traffic growth rates 
• Design year (development completion) 
• Assumed planned and programmed roadway improvements (Must be 

100% funded in current CIP) 
• Assumed intercept trip percentages 
• Analysis methodology, e.g. Synchro, CLV, HCS 

 
The scoping agreement shall be signed by the Applicant or his designee. 
The agreement will be reviewed and, if acceptable, accepted, signed by the 
City, and returned to the Applicant. 
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(d) Traffic Impact Study Criteria 
The following criteria will be applicable to all traffic impact studies: 

 (1) Study Area 
The study area for analysis will include the intersection of each site 
access point with a public street and extended as follows from the 
site access point intersection: 

 
• Along public roadway in each direction to intersection with the 

first major collector/arterial 
• Extend study area in all directions to major intersections 

(arterial/collector or arterial/arterial) with site impacts of > 50 
peak hour trips subject to 1 mile limitation from site access point 
to closest signalized or unsignalized major intersection. 

• The Applicant should seek guidance from the City regarding 
whether a signalized intersection is isolated or in a coordinated 
signal system. 

 (2) Traffic Data 
Recent traffic data, which is no more than one (1) year old at the 
submission date of the Application, must be included for all study 
area intersections and roadway links in excess of one (1) mile 
between signalized intersections. New counts may be requested by 
the City if it is determined that there have been significant changes 
in the study area that would have modified traffic patterns since the 
data was collected. Typical traffic data should only be collected in 
15- minute increments on Tuesdays, Wednesdays, and Thursdays 
during peak periods (generally from 7-9 AM and 4-6 PM or as 
directed by the City) unless higher traffic impacts are anticipated on 
other days. For example, Saturday data may be required for 
shopping centers and Sunday data may be required for Churches. 
Current traffic volume data at intersections and roadway links on 
the State Highway System may be found at 
http://www.marylandroads.com/tmsreports/. 
 
No counts should be performed from the end of the school year 
through the week of Labor Day – exceptions may be allowed based 
on study area, development use, and/or approval of seasonal 
factors. In addition, traffic data should not be collected during the 
following time frames: 
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• December 15 to the week which includes New Year’s Day 
• The day before, day of, or day after a holiday unless dictated by 

development use 
• School holidays or late opening/early closing 
• When traffic patterns are influenced by an accident, road closure, 

inclement weather, or other event 

 (3) Other Traffic Study Data 
 
The Applicant’s traffic study shall also include the following data, or 
sufficient justification for its omission: 

• Existing traffic control devices, geometrics, and lane use 
designations 

• Existing speed limits 
• Lengths of existing turn lanes 
• Sight distance measurements at driveways and unsignalized 

intersections 
• Determination of 85th percentile speeds 
• Turning radius into and out of the proposed development 
• Trip generation and distribution of site generated traffic and 

background traffic 
• Pass-by trips to be computed in accordance with ITE criteria 
• Annual growth in thru traffic – compounded from traffic count date 

to design year 
• Estimated build-out year of the proposed development. 
• City to provide background (pipeline) development data to 

applicant 
• City to provide Synchro file for study area 
• Identify any access control restrictions 
• Existing signal timing from City or SHA – any deviations must be 

justified. 
• Programmed roadway improvements that are 100% funded for 

construction in the current 
• City or State CIP. 
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(4) Analysis Techniques 
The applicant’s traffic study shall evaluate existing, background, 
and total future traffic conditions. Background traffic shall include 
existing traffic plus growth in through traffic (compounded 
percentage based on historical data) plus traffic generated from 
background developments. The total traffic conditions should 
reflect the addition of the background traffic volumes and trips 
generated by the site. The design year of the study shall be the build 
out year of the development or three (3) years from the collection 
date of the traffic volume data, whichever occurs later. 
 

(e) Methodologies 

(1) Generally 
A. The ability of the roadway network to accommodate 

projected traffic volumes generated by the proposed 
development must be assessed utilizing the appropriate 
techniques to measure capacity and level of service (LOS). A 
description of levels of service is included in the latest 
edition of the Highway Capacity Manual. The techniques 
selected to measure capacity and determine corresponding 
levels of service will depend on the nature of the study area 
and the facilities under study. 

 
B. The methodologies that are identified for analyzing the 

transportation network are considered to be best suited to 
the needs of the Planning Board and its staff in applying City 
policy. Any proposed departure from these methods must be 
discussed with staff during the scoping process and prior to 
inclusion in a traffic study. 

(2) Isolated Signalized Intersections 
An isolated signalized intersection is defined as an intersection that 
is not part of a coordinated signal system nor is its timing 
referenced to any other signal. For isolated signalized intersections, 
the Critical Lane Procedure (similar to the planning analysis 
method from the Highway Capacity Manual, Chapter 16 Appendix) 
should be used to measure the level of service. Critical lane volume 
analysis is a broad evaluation of the capacity and LOS of a 
signalized intersection for a given set of demand volumes and 
geometrics. The advantage of the technique is that it is simple and 
easy to use. Appendix A herewith provides a description of the 
Critical Lane Procedure, and includes a sample worksheet for 
reference. When the sum of critical lane volumes exceeds 1400, 
additional analysis will be required. The intersection(s) shall be re-
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analyzed using the Highway Capacity Manual operational 
methodology (Chapter 16) using existing signal timing and phasing. 
This analysis may be performed using Synchro to obtain the 
Highway Capacity Manual Level of Service (NOT SYNCHRO LOS). 

(3) Coordinated Signalized Intersections (Corridors) 
Coordinated signals along a corridor may be included in a 
computerized signal system or their timings may be manually 
coordinated. In either instance, the timing and phasing of a 
coordinated signal is interrelated to the settings of nearby signals. 
To evaluate coordinated signals, the City will provide an electronic 
file including the portion of the City’s Synchro network applicable 
to the subject study. This file will constitute the base network for 
the traffic study. No changes to signal timings/phasing from those 
included in the City’s Synchro model shall be made without the 
approval of the City and the responsible operating agency. For each 
intersection in the corridor network, the following results from the 
Synchro evaluation shall be documented: 
 

• Highway Capacity Manual LOS 
• Overall Intersection Delay 
• Approach Delays 
• Queue lengths (95th percentile) for each intersection 

movement 
 
The Synchro and Highway Capacity Manual procedures do not take 
into account that the operation of a study intersection may be 
affected by spillover congestion from nearby intersection or 
intersections. Nor do the methodologies detect and adjust for the 
impacts of turn pocket overflows on through traffic and intersection 
operation. SimTraffic, however, analyzes the cumulative effects of 
corridor traffic movements. To account for these situations, 
SimTraffic simulations shall be performed whenever any of the 
following results occur at an intersection from the Synchro 
evaluation: 
 

• Overall Intersection LOS = F 
• Overall Intersection Delay > 50 seconds 
• Queue length for a movement exceeds the available storage 

length 
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Measures of Effectiveness (MOE’s) that contribute to operational 
characteristics of the corridor should include the following 
parameters obtained from SimTraffic: 

 
• Queue lengths 
• Intersection delays 
• Corridor delays 

(4) Unsignalized Intersections 
In areas where a significant portion of the traffic generated by the 
proposed development must utilize a two or four-way stop 
controlled unsignalized intersection, the procedures identified in 
Chapter 17 of the Highway Capacity Manual should be employed. 
When average vehicle delay for a turning movement exceeds 50 
seconds, additional studies should be conducted to determine 
potential means to correct the deficiency. The type of study deemed 
appropriate should be determined in consultation with staff. If a 
traffic signal warrants study is deemed appropriate, the warrant 
study must be conducted in accordance with the requirements of 
the MUTCD, MSHA, and the City and submitted with the traffic 
impact study. When an intersection is proposed to be signalized in 
the traffic study, the intersection should be analyzed under the CLV 
procedure to ensure that further physical improvements to the 
intersection beyond the signalization are not needed to achieve 
adequacy. If, however, a proposed new signal would be coordinated 
with existing signals, then the analysis shall include the procedure 
described for coordinated signals utilizing Synchro and/or 
SimTraffic. 

(5) Roadway Links 
When the distance between signals is less than two miles the 
intersections in the study area will generally control the flow of 
traffic. However, when a proposed development impacts a roadway 
segment (link) when the distance between traffic signals is two 
miles or greater, link volumes should be analyzed when requested 
by staff. In such cases the procedures outlined in Chapters 20 and 
21 of the Highway Capacity Manual should be utilized. 
 



City of Frederick §1203  Traffic Impact Studies 
Land Management Code 

Article 12 1218  
Technical Specifications  Original Adopted Version: 7-21-05 

(f) Standards For Adequacy 
The proposed standards for determining adequacy of transportation 
facilities are listed below. 

 
Transportation facilities are deemed to be adequate if the following 
standards are met: 

(1) Isolated Signalized Intersections: 
Level of Service D/E 
CLV [ 1472 
HCM intersection V/C [ 0.92 

(2) Coordinated Signalized Intersections (Corridors): 
(All standards must be met) 
• All Intersections Level of Service E or better 
• All Overall Intersection Delays [ 60 seconds] 
• SimTraffic queue lengths (95th percentile) [ storage lengths 

(3) Unsignalized Intersections 
• All movements Level of Service E or better (delays [ 50 sec) 
• Sight distance (stopping and intersection) meets AASHTO 

criteria for 85th percentile speeds 

(4) Roadway Links 
• V/C ratio [ 0.92 

(g) Mitigation 
Mitigation of traffic impacts is required when transportation adequacy 
standards are not met for full buildout or intermediate stages of a 
proposed development. It is recognized that a specific development 
proposal may not, in itself, create an inadequacy, but that an inadequacy 
would exist regardless of whether the property were to be developed. The 
mitigation criteria take prevailing conditions into account when assessing 
the required level of mitigation. 
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(1) Mitigation Criteria 
• If background conditions are adequate, then mitigation must 

restore adequacy 
• If background conditions are inadequate, then mitigation 

must either provide adequacy or mitigate 120% of the 
development’s impact on levels of service (critical lane 
volume or v/c ratio) and/or overall intersection delays 

• All sight distance inadequacies at unsignalized intersections 
must be addressed regardless of whether these conditions 
exist prior to consideration of the subject development 

(2) Types of Mitigation 
A. When a traffic study identifies an inadequate condition(s) 

within the study area, the applicant may choose to 
recommend any action, which would result in adequate 
operations per the prescribed. Such action(s) can consist of 
physical improvements, which add capacity to the 
transportation system or programs to enhance operational 
efficiency or to reduce trip generation. Physical 
improvements could include roadway widening, intersection 
geometric improvements, or signalization improvements. 
The design and construction of any recommended 
improvement must receive the concurrence of the 
appropriate State or City operating agency. The design 
policies and standards of the agency, including provision of 
sidewalks, trails, and bike lanes adjacent to the roadway or 
intersection improvements and maintained within the 
agency’s right-of- way or easements, shall apply to applicants 
or their heirs, successor or assigns who propose to construct 
the improvements under permit to the agency. There are 
cases when the analysis indicates that an improved LOS 
could be achieved by changing the timing or phasing of an 
existing signal or restriping the approach to an intersection. 

B. The approval of the appropriate operating agency must be 
obtained by the applicant before such a change will be 
considered in any staff recommendation. Larger 
developments may be developed in stages so that any 
necessary transportation improvements may also be staged. 
Each stage of development must, however, demonstrate 
adequacy. 
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C. The projected potential of physical improvements or trip 
reduction actions to reduce anticipated traffic impacts will be 
evaluated as part of the review of submitted traffic studies. 
Applicants are encouraged to discuss potential actions with 
staff prior to submittal. The traffic study should recommend 
improvements only after potential traffic impacts of the 
proposed development (without considering physical 
improvements or trip reduction actions) have been 
determined. The Applicant should provide analysis results 
including the proposed mitigation measures, based on the 
methodology that applies to the intersection or roadway 
segment 

(h) Submission Requirements 
All traffic studies must be submitted a minimum of 60 calendar days in 
advance of an anticipated hearing date. The study shall be signed and 
sealed on the inside title page by a Maryland Registered Professional 
Engineer with specific contact information. Traffic studies must include all 
relevant information, as indicated in the Study Requirements and 
methodologies sections of the Guidelines, for staff to review the study in 
accordance with the Guidelines. The study shall include Appendices 
showing the approved scoping agreement, raw traffic counts and all level 
of service computation worksheets. All input assumptions must clearly be 
seen on computerized worksheets. The receipt of a study does not in any 
way deem it to be accepted. Any study judged to provide incomplete 
information would be returned to the Applicant within ten (10) business 
days of its receipt. (The “review clock” will be frozen until an acceptable 
study is re-submitted. 

(i) Glossary Of Terms Used In The Guidelines 

Access Controls  
Regulations by which access to a road facility from individual driveways, 
minor streets or major streets may be limited for the purpose of increasing 
roadway capacity and improving safety 

Arterial  
A roadway for through traffic with partial control of access linking major 
traffic generators and communities to regional highway facilities 
Intersection The location at which two roadways cross and join at the 
same vertical elevation; access through the intersection may be controlled 
by traffic signals or stop/yield signs 

Average Daily Traffic (ADT)  
The total traffic volume passing a point or segment of a roadway in both 
directions during an average 24-hour period 
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Background Traffic  
In a traffic analysis, current traffic in accordance with recent traffic counts 
plus traffic generated by pipeline development plus growth in through 
traffic, on the current road network plus all roadway improvements, which 
are fully funded by the State, the City or another party 

Capacity  
On a roadway link, the maximum number of vehicles which can pass a 
given point during one hour under prevailing roadway and traffic 
conditions 

Collector  
A roadway with no control of access linking residential communities with 
the arterial system 

Critical Lane Volume (CLV)  
At an intersection, the sum of the critical movements in the north-south 
direction and the east-west direction 

Critical Movement  
At an intersection, the highest total of the through movement plus its 
opposing left-turn movement in one direction on an hourly per-lane basis 
(for example, the critical movement in the north-south direction is the 
higher of the northbound through movement plus the southbound left-
turn movement, computed on an hourly per-lane basis, and the 
southbound through movement plus the northbound left-turn movement, 
computed on an hourly per-lane basis) 

De Minimus Development  
A development that generates 5 or fewer peak hour trips 

Existing Traffic  
In a traffic analysis, current traffic in accordance with recent traffic counts 
on the current road network 

Highway Capacity Manual  
Transportation Research Board Publication, which defines criteria and 
methodologies for capacity and level of service. 

ITE  
Institute of Transportation Engineers ITE Trip Generation ITE publication 
defining the number of trips that would be generated by various land use 
and development types 



City of Frederick §1203  Traffic Impact Studies 
Land Management Code 

Article 12 1222  
Technical Specifications  Original Adopted Version: 7-21-05 

Level-of-Service (LOS)  
A qualitative measure using a sequence of letters from A through F to 
describe the quality of operational conditions within an intersection or a 
roadway link 

MUTCD  
The Manual on Uniform Traffic Control Devices, or MUTCD defines the 
standards used by road managers nationwide to install and maintain 
traffic control devices on all streets and highways. The MUTCD is 
published by the Federal Highway Administration (FHWA) under 23 Code 
of Federal Regulations (CFR), Part 655, Subpart F. 

Pass-By Trip  
A trip generated by a land use which is already using the road adjacent to 
the land use; most frequently associated with land uses such as retail 
centers, service stations and fast food restaurants 

Peak Hour  
The one-hour period of greatest utilization of a transportation facility; 
weekdays normally have two peaks, one in the morning and one in the 
afternoon 

Peak Period  
A three-hour period during which a transportation facility has significantly 
increased levels of use; includes the peak hour 

Phase  
A portion of a traffic signal cycle allocated to any traffic movement or 
combination of traffic movements 

Pipeline Development  
Development having an approved and valid Preliminary Plan of 
Subdivision, Final Plat or Record Plat 

Roadway Link  
A segment of roadway between two points 

Synchro  
A traffic model, which evaluates intersection and corridor, traffic 
operations and signal timing. 

SimTraffic  
A traffic model (associated with Synchro) simulating the movement of 
traffic through a roadway network. 



City of Frederick §1203  Traffic Impact Studies 
Land Management Code   

 1223 Article 12 
Original Adopted Version: 7-21-05  Technical Specifications 

Through Traffic  
Trips which begin and end outside of a given study area which pass 
through the study area 

Total Traffic  
In a traffic analysis, background traffic plus traffic generated by the 
development under consideration 

Traffic Control Device  
Any sign, signal, pavement marking or device placed or erected for the 
purpose of regulating, warning or directing traffic and/or pedestrians Staff 
City of Frederick Planning and Engineering staff or other staff persons 
who may be designated to advise the Planning Commission on 
transportation issues 

Trip  
A one-way movement by a person or a vehicle having an origin and a 
destination 

Trip Assignment  
The process of allocating vehicle travel generated within a land parcel to 
each link of the roadway network 

Trip Distribution  
The process of estimating the direction of travel and the length of vehicle 
trips originating from or destined for the uses on a land parcel 

Trip Generation  
The process of estimating the number of vehicle trips originating from or 
destined for the uses on a land parcel 

Volume-to-Capacity Ratio (V/C)  
A performance measure computed using the ratio of an actual roadway 
volume to the capacity of a roadway link 
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(j) Procedure for Critical Lane Volume Analysis 
(Signalized Intersections) 

(1)  Input Information 
• Geometrics - number of lanes on each approach and turning 

movements assigned to each lane 
• Volumes - total vehicles per hour (vph), as determined over 

the applicable Peak Period, for each movement of each 
approach 

 
The procedure does not consider the details of lane width, parking 
conditions or other features, nor does it consider the number of 
trucks and buses in the traffic stream. 

 
(2)  Critical lane volume analysis identified critical movements by 

individual lanes; thus, volume must be assigned by lane 
• Where exclusive turning lanes are present, all turns are 

assigned to the appropriate turning lane. 
• When two or more lanes are present on an approach, volume 

is distributed among the available lanes as follows: 
 

Number of Approach Lanes Lane Use Factor 
1 
 

1.0 
 

2 
 

0.55 
 

3 
 

0.40 
 

4 
 

0.30 
 

 
When permitted left turns are included in shared lanes, vehicles are 
assigned to available lanes such that the number of vehicles using 
each lane is equal. All right-turning and through vehicles have a 
passenger car equivalent (PCE) of 1.00, while permitted left turns 
have the following PCE values: 

 
 

Opposing Through and Right-
Turn Volume (VPH) 

Passenger Car 
Equivalent (PCE 

0 to 199 1.1 
200 to 599 2.0 
600 to 799 3.0 
800 to 999 4.0 
1,000 and over 5.0 
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It should be noted that all left turns must be assigned to the 
leftmost lane.  When trucks, through buses and local buses are 
included in the traffic volumes, the volumes must be adjusted to 
reflect their impact on intersection capacity. The adjustment factors 
to be used are as follows: 

 
Vehicle Type Passenger Car 

Equivalent 
(PCE) Passenger car or motorcycle 1.0 
Truck or through bus 2.0 
Local bus 5.0 

 
(3)  Because signal design is not known in the planning analysis, 

combinations of critical lane volumes are identified by considering 
conflicting movements. For a north-south street, critical conflicts 
are the northbound left-turn movement with the southbound 
through movement and the southbound left-turn movement with 
the northbound through movement. 

 
The critical volume for the north-south street is the largest sum 
among: 
 
Northbound single-lane left-turn volume plus the maximum single-
lane volume for the southbound through plus right-turn movement, 
or Southbound single-lane left-turn volume plus the maximum 
single-lane volume for the northbound through plus right-turn 
movement. 

 
(4)  Similarly, the critical volume for the east-west street is the greatest 

sum among: 
• Eastbound single-lane left-turn volume plus the maximum 

single-lane volume for the westbound through plus right-turn 
movement, or 

• Westbound single-lane left-turn volume plus the maximum 
single-lane volume for the eastbound through plus right-turn 
movement. 
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The total critical lane volume for the intersection is the sum of the 
critical volumes for the north-south and east-west streets. The 
critical volume for the intersection is then compared to the 
following criteria. 

 
Critical Lane Volume (CLV) Level of Service (LOS) 
[1000  A 
1001 – 1150  B 
1151 - 1300  C 
1300 - 1450  D 
1451 -1472 (proposed standard) D/E 
1473 - 1600  E 
>1600  F 

 
In those cases when it is known that an existing intersection is 
controlled by a three- or four-phased signal, it should be assumed 
that such phasing would continue to be used in the future. The 
critical lane analytical procedure should be modified to reflect the 
presence of the additional phases. 

 
SOURCES: 
• Frederick County Guidelines 
• Prince George's County Guidelines 
• SHA Guidelines for the Traffic Analysis of Development Proposals 
 


