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Map 4b: Future Land Use-ETJ View

0 2,000 4,0001,000
Feet

Parcels

Surface Water

Extraterritorial Boundary!!

! ! !

Railroads

Village of Cross Plains Boundary

Water Quality Corridors
Red Zone
Yellow Zone

Office/Research

Neighborhood Business

Planned Business

Community Facilities

Parks

Single Family-Urban
Two-Family/Townhouse

Mixed Residential
Planned Neighborhood

Woodlands/Open Space

General Industrial

Single Family-Exurban

Environmental Corridor

Downtown
Planned Mixed Use

Conservancy

Light Industrial

1. Office/Research
2. Mixed Residential
3. Community Facilities 
4. Planned Business

1

23

4

Agriculture/Rural

1. Single Family-Urban
2. Two-Family/Townhouse
3. Mixed Residential 
4. Community Facilities
5. Office/Research
6. Planned Business
7. Parks

1
2
3

45
6
7

Shapes on map represent general recommendations for future land use. Actual
boundaries between different land use categories and associated zoning districts may
vary somewhat from representations on this map. Please see the Village's
Comprehensive Plan document for specific policies related to the land use categories
shown on this map. Existing (not future) land use pattern shown for adjacent towns.
Environmental Corridors depicted on this map use generalized boundaries
of  environmental features identified on air photos by the DNR and Dane County. 
Actual Environmental Corridor boundaries are to be refined through detailed on-site
investigation.

Town Boundaries



!
!

!
!

!

!
!

!

!

!
!

!!

!!!!!!
!

!

!

!

!

!

!
!

!

!

!

!

!

!

! ! ! !

!
!

!
!

!

!
!

!
!

! ! ! !

!

!

!

! ! !

! !

!

!
!

!
!!!

!

! !

!

!
!

!
!

!

!

!
!

!

!
!

!

!

!

!

!

!

!

!

! !

!

!

!

!

!

!

!

!

!

!

!

! !

!

!

!

!

!
!

!

!!

!
!

!
!

!

!
!

!
!

!
!

!
!

!
!

!
!

!!
!

!

!

!

!

!

!

!

!!
!

!

!!!!!
!

!
!

!
!

!
!

!
!

! ! !

!

!
! !

!
!

!
!

!
!

!

!

!!

!

!
!

!

!

!

!

!!

!

!

!

!

!

!

!

! !
!

!

! !

!

!
!

!

!

!

!!

!
!

!

!

!
!

!

! ! ! ! ! ! !

!
!

!

!
!

!
!

!
!

!

!

!
!

!

!
!

!
!

!

!

!

!
!

!
!

!

!

!

! !

!

!
!

!

!
!

!

!

!!

!

!

!

!

!

!

!

!

!

!

!

!

!

!
!

!

!

!

!
!

!

!

!

!

!
!

!
!

!

!

!

!
!

!

O

O
O

O

OO

O

ml ;

k
G

kj

kj

kj

kj

kj

! !

!
!

!

!

!
!

!

! ! ! !

!
! !

!

!

!

! !
!

!

!

!

!

!
!

!

!
!

!

! ! ! ! ! ! ! ! ! !

!
!

!
!

!
!

!
!

!
!

!
! ! ! !

!
!

!

!
!

!
!!

!
!

!

! ! !

!
!

!
!

!

!

!

!

!

!

!
!

!

!

!

!

!

!

!
!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!
!

!

!!

!
!

!
!

!
!

!!

!

!!!!!!!!!!!

!

!

!

!!!

!

!
!

!

!
!!!

!

!

!

!!!

!
!

! ! !

!

!

!

!
!

!!!!!

!
!

!
!

!

!!!!!

!
!

!
!

!!
!

!
!

!

!!
!

!
!

!!
!

!
!

!
!

!!!

!
!

!
!

!
!

!
!

! ! !

!
!

!

! ! ! ! !
!

!
!

!
!

!
!

!

!

!

!

!
!

!
!

!
!

!
!

! ! ! !

!
!

!
!

!

!
!

!
!

!

! !

!
!

!
!

!
!

!
!

! !

!
!

!
!

!
!

! ! ! !

!

!

!

!

!!!!

!

!

!
!

!
!

! ! ! ! !

!

! ! ! ! ! ! !

!
!

!

!
!

!
!

!
!

!
!

!
!

!
!

!!!!
!!!!

!!!!

!

!!!

!
!

!!

!
!

!
!

!

!
!

!
!!!

!

!

!

!

!
!

!

!

!!

!

!

!
!!!

!
!

!
!

! !
!

!!

!
!!!!

!
!

!
!

!
!

!!

!
!

!
!

!
!

!
!

!

!!

!
!

!
!

!!
!

!
!

!!!!

!
!

!
!

!
!

!
!

!

!

!

!

!

!
!

!
!

!
!

!

!!!!!

!
!

!!!!

!
!

!
!

!
!

!
! ! ! !

!
!

!
!

!

!
!

!
!

!
!

!

!

!
!

!
!

!

!
!

! ! ! ! !

!
!

!

!
!

!

!

! !
!

!

!

!

!

!

!
!

!

!

!
!

!

! ! !

!
!

!

! !

!
!

!
!

!

!

!

!

!

!
! !

!

!

Black Ea rth
Creek

Black
Earth

C
reek

Enchanted Va

St
ag

ec
oa

ch Rd

Park St

W
Br

ew
er

y
Rd

N
Hi

ll P
oi

nt
Rd

Thinnes St

G
ils W

ay

Chu
rc

h St

Bourbon Rd
Valle

y St

Luden
D

r

Hi
lls

id
e

Tr

Westview Ct

Elm
wood

Cir

Round Table
Way

Hi
ck

or
y

Hi
lls

St

Julius
St

La
uf

en
be

rg
Bl

vd

Sc
he

el
e

Rd

Military Rd

C
en

te
r S

t

Ea
st

St

Hi
lle

br
a

nd
D

r

Main St

Caesa
r S

t

M
ill

St

Martin
St

Bo
lle

nb
ec

k
St

Hi
ck

or
y

St

M
a

rv
in

C
t

W
oodside

Dr

Es
se

r St

Allie
's Ln

M
a

rk
et

St

Saint Fra
n cesSt

Stone Valley Rd

Scheele Rd

Main St

Pleasant View
LnSaeman St

Airport Rd

Church St

Thinnes St

Main St

")P

")P

")P

")KP

")KP

")KP

£¤14

£¤14

Ice Age Trail
Conservancy

DNR

Swamp Lovers
Conservancy

Village of Cross Plains
Comprehensive Plan

Date: June 9, 2008
Sources: MSA, Dane County LIO,

V & A

°

Map 5: Transportation, Utilities, and
Community Facilities
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INTRODUCTION

The lands proposed for development lie to the north of the existing corporate limits and are
adjacent and contiguous with the Village.  

The total acreage, as measured from the center of the right of way, is approximately 142 acres. 
The lands’ topography is high plateau, gently falling to the west in elevation.

The entire parcel, except for the woodland to be preserved and the protected 20 percent slopes, is 
ready for development. It does not contain wetlands, or any other physical barriers impacting 
development.  

Proposed utility routes are down slope and adjacent to this parcel. Sundance development will be 
on municipal sewer connecting to the existing sewer at the intersection of Brewery Road and 
Laufenberg Blvd, along with private wells. The large SR-1 lots which cannot connect to the 
public sewer via simple gravity feed will be required to use a grinder pump. 

Brewery Road, a collector street, is adjacent to the parcel running north-south. It leads to HWY 
14 and P, regional traffic interceptors, which lead to the ‘central’, ‘east’ and ‘west’ sides of the 
Madison metropolitan area. Brewery Road is a key collector street and transportation link to the 
existing Village roadway system as well as to planned Village expansion to the north as 
envisioned in the most recent Comprehensive Plan.  

The proposed development is a logical direction for the Village to expand: 
a) Village growth is circumscribed by ecologically sensitive areas to the south, which are 

restricted to protect water quality for Black Earth Creek. 
b) The entirety of the planned development area is already included in the Village’s 

Comprehensive Plan map as Planned Neighborhood. 

The development would require the land involved to be annexed into the Village and would also 
require an expansion of the Village’s Urban Service Area as the area is not currently covered by 
the existing USA. 

SPECIAL FEATURES

The site contains unique features that the development plan incorporates. 

1. GEOGRAPHY AND SERVICES 

The site is on a high plateau well above the existing pressure levels of the Village water service 
system. At the same time, the Village needs to support the cost and substantial capacity in its 
recently upgraded sewer plant. The Sundance development therefore incorporates the use of 
municipal sewer with private wells for water. 

To contribute to the maintenance of water quality, the development also incorporates a swale-
based road profile and storm-water system similar to the development on Gil’s Way. This 
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improves water quality and reduces runoff by encouraging much more natural infiltration than a 
traditional gutter-and-storm-drain system. 

Private wells preclude multifamily development (beyond duplex). This is not an impediment to 
the proposed design because its location and character is suited to higher-end single-family home 
lots. The absence of fire hydrants can be accommodated by the rural fire fighting capabilities of 
the local Fire Department. 

2. TRAIL CONNECTIVITY 

The property is uniquely situated adjacent to the Ice Age Trail (IAT). In cooperation with the Ice 
Age Trail Association, the development provides connectivity between the IAT and the 
neighborhood’s internal trail network. 

The trail network is an attractive amenity for the neighborhood, Village residents and visitors. As 
trail-goers are likely to take advantage of the site as a mini-trailhead for enjoying the IAT, the 
development plan includes an off-street parking area giving access to both the local trail network 
and the IAT. 

2. ISOLATED VIEWSHED 

Despite it’s high elevation, the vast majority of the site is visually isolated from the adjacent 
Village, as it primarily slopes to the West. The unique combination of connectivity and seclusion 
enhances the high-end residential value of the planned neighborhood. 

LAND USE

Due to its unique geography and sizeable lots, we envision a high-end residential profile for the 
Sundance development. 

The  neighborhood design sets aside and dedicates to the Village significantly sized parcels for 
conservancy.

A 4 acre Village park and a 1/3 acre “tot lot” park are included in the development (identified in 
the Concept Development map as “Outlot 2” and “Tot Park” respectively—see appendices). The 
large park connects to conservancy and features an off-street parking lot. The tot park is centrally 
located in a flat and high-elevation area of the subdivision for easy pedestrian access. 

Cross Plains has few lots available for building single family dwellings. In combination with the 
economic downturn the community—while only six minutes away from Middleton and close to 
the Madison metropolitan area—has not had significant growth for many years. As a 
consequence commercial activity has been limited, and Village real estate taxes have flattened 
out with older structures. 

Of the 142 acres Sundance is proposing to annex (not including the Brewery Rd R.O.W): 
44 acres are devoted to open/green space 
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15 acres constitute the Roessler parcel 
64 acres (101 lots) are devoted to single family dwellings 
the rest will be right-of-way (“ROW”). 

With the sizeable green-space areas, the development density is very low at 1.0 dwellings per 
acre. Vistas are primarily internal to the development and to the surrounding bluffs—there is 
very little visibility between the proposed development and the existing Village. The Sundance 
Development would be a premier housing development for Cross plains. The unique geography 
and large estate-sized lots are likely to attract larger homes with higher values. 

The proposed lots are a mixture of large estate lots (SR-1) and medium-sized lots (SR-3) for 
single family dwellings. 

The Zoning will be SR-1 and SR-3 single-family subsequent to development. The Roessler 
parcel will become (3) SR-3 lots with the remainder as RH-35 rural holding. An additional 17 
acres consisting of the Statz parcel—if included pending a final decision by the owner—would 
be RH-35 rural holding. 

ENVIRONMENTAL IMPACT

1. LAND RESOURCES 

Any changes in relief and drainage patterns will be designed so as to limit run-off and lead the 
excess water into on site designated water detention areas expected to improve the existing run 
off situation. 

The 20% slopes are shown on the enclosed map and the lots abutting such areas are designed so 
that building envelopes conform to the ordinance requiring a 150’ buffer from 20% slopes.  

There is a drainage way containing more than 5 acres of land (see intermittent stream on map). 
The drainage way will be preserved as is.  

The parcel is a high plateau area with the highest elevation at 1120 feet. 

The Dane County Soil survey shows soils which may contain areas with bedrock within 6’ from 
the surface located mostly in the undeveloped and preserved areas. 

2. WATER RESOURCES 

The woodland area is traversed by an intermittent stream and is shown on the enclosed map. The 
woodlands are to be preserved in their current state. 

3. BIOLOGICAL RESOURCES 

The parcel is made up of three significant components. The cropland which is intended for 
development, the woodland which is intended for preservation and the undeveloped pastureland, 
which is intended for parkland and conservancy. 
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We have applied to the Wisconsin DNR for an endangered resources evaluation and there are 
none. As development is restricted to current farmland areas, and we are not proposing any 
development in the woodland areas, we don’t expect impact on any sensitive plant or animal life. 

TRANSPORTATION & TRAFFIC

Brewery Road is a collector street. The development will increase traffic by more than 10% on 
Brewery Road. However it will not increase traffic by more than 10% on regional collectors 
HWY 14 and CTH P. 

A detailed traffic study was prepared in 2008 and reviewed for the Village by its traffic 
consultant (Terry Beuthling of HNTB). The study had assumptions well in excess of the current 
development plan (140 southbound households vs. the 101 currently being proposed). Its 
findings showed only modest increases in traffic wait times from the completed development. 
The maximum traffic increase in wait time across key intersections averaged 3.1 seconds. The 
low was 0.2 seconds (14 & P, Morning Peak), with a high of 6.9 seconds (Brewery & P, 
Afternoon Peak). “Level of Service” at the intersections remained unchanged—at existing “B” 
and “C” levels—with the exception of Brewery & P which went from “B” to “C” during the 
Afternoon Peak hour only. (Level “C” is considered an “average” or “typical” wait time for an 
intersection). 

The reduced number of home lots, and the expansion of HWY 14—including the addition of a 
traffic light at the intersection of HWY 14 at Brewery Road—will further minimize the impact of 
the additional traffic created. 

An “Emergency Lane” is proposed at the South end of the development. The purpose of the lane 
is for emergency vehicle access to the development in the event that the primary access along 
Brewery Rd. is temporarily cut off for some reason--downed tree or power line, etc. This road 
will be dedicated as Village-owned Right-of-Way. Pedestrian access will be allowed but non-
Village vehicle access will be restricted by the use of signage and potentially other measures as 
needed (gate, etc.). 

PROPERTY TAXES AND SCHOOL DISTRICT

Assuming that the new development’s children are equally divided between elementary, middle 
school, and high school the child population of this subdivision when fully built will not increase 
the school population of any one school more than 7%. We assume the number of students added 
based on the Middleton Cross Plains School District value of 0.4 children/Single-family 
Dwelling Unit. It is worth noting, however, that the Sundance development may end up with a 
somewhat lower average value as estate lots such as are proposed can have slightly less school-
age children than average. Homeowners in these types of lots tend to be second-home, move-up 
buyers whose children are more likely than average to be grown or in college.

Below is conservative estimate of the tax revenue that may be expected by the development, and 
its economic impact on the school district. (Refer the MSR Economic Impact Analysis 
commissioned by the Village for additional detail.) 
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Projected Annual Tax Revenue 
Market Value / Single-Family Dwelling Unit $510,000 
TOTAL Value (101 DU) $51,510,000 
Property Tax Value (21.42 mill rate) $1,103,344 

School Share (51%) $562,706 
MATC Share (6.9%) $76,131 
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ANNEXATION & PHASING

Annexation will include the development lands as well as the full extent of Brewery Road. This 
simplifies the ownership and maintenance of the Road, which is currently split between the 
Village and the Town of Berry. While this creates two “town islands”, it is preferable to: 

a) Clarify the situation of Brewery Rd. which is practically a Village road but not currently 
to Village standards for all its extent. 

b) Avoid the forced annexation of any Town residents who do not wish to be annexed at this 
time. 

All Town residents along Brewery Road are currently transportation-isolated from the rest of the 
Town and must transit through the Village. This situation will remain the same with the new 
development but Brewery Road up A Street/Outlot 1 will be improved to Village standards, 
modified as needed to suit the sloping topography. Improvement on Brewery Road North of A 
Street (including sewer and water as desired by the Village) will be  

The development will be constructed in three phases, with construction occurring as lots are sold 
based on market conditions. Each phase will consist of about 33 home lots and attendant 
infrastructure. Both parks are included in Phase 1 of the plan. Phase 1 consists of 40 lots plus 
parks, Phase 2 is 34 lots, and Phase 3 is 26 lots. 
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APPENDICES

A. Maps
B. Traffic Study 
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SUMMARY:

A traffic study and computer simulation were prepared for the proposed Sundance 
Neighborhood by Professor A. Skabardonis of the Berkeley Institute of Transportation Studies. 
The original study was performed in 2008 and has been updated for the current proposal. The 
study indicates that the traffic added by the Sundance subdivision will not require additional road 
improvements. All major roads and intersections of concern will still have adequate capacity 
upon completion of the subdivision and traffic flows will not be substantially altered. 

DESCRIPTION: 

The following areas and intersections were included in the study: 
1. Brewery Rd., Church St. (CTH P), & Military Rd. 
2. Brewery Rd. & US HWY 14. 
3. Church St. (CTH P) & US HWY 14. 
4. Sundance outlets (Streets “A” and “B”) and Brewery Rd. 
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METHODOLOGY:

The study and associated simulation was conducted using Highway Capacity Manual 2000 
standards, the SYNCHRO software application (see appendix), and ITE 7th Edition trip 
generation rates (See Table 1). 

PROPOSED PROJECT: TRIP GENERATION & DISTRIBUTION 
Table 1. Trip Generation 

Trip Generation Rates (Source: ITE Trip Generation)

Trip Rate 
Peak Period 

Rate
AM

Distribution 
PM

Distribution 
Development Type Trips (#/day/unit) …unit AM PM In Out In Out
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Single Family 9.57 trips/dwelling unit 0.77 1.02 25% 75% 64% 36%

"In": Vehicle Trips into the development 
"Out": Vehicle Trips out of the development 

Traffic Volume Analysis 
Subject: Sundance

Peak Period 
Trips 

AM Peak 
Trip

Distribution 

PM Peak 
Trip

Distribution 
Development Type 

Single Family 
Dwelling Units 

Daily Vehicle 
Trips AM PM In Out In Out

Current Proposal  101 967 76 102 19 57 65 37
Original Proposal  
(2008) 186 1781 140 188 35 105 121 68 
Original Proposal 
(Southbound trips only) 140 1340 105 142 27 79 91 52 

ASSUMPTIONS:

The bulk of neighborhood traffic is expected to travel south to Main St./14. For study purposes, 
all of the traffic is assumed to exit south along Brewery Rd. and to US14 through existing roads. 
Because access to northern and eastern portions of the Madison area is faster via a northern 
route, some of the traffic is likely to divert through Thinnes St. to County P and to Airport Road. 
This pattern will make for a smaller traffic impact than the study shows. The original study 
assumed a 75%/25% split of southern to northern routes—the current proposed traffic total is 
significantly lower than the originally proposed southern route traffic. 

The initial project build-out date was estimated for the year 2011 with a total 3.6% net 
background traffic growth. The new build-out date is 2020. However, annual growth in traffic 
counts from 2005-2009 in this area of Dane Country suggest a much slower rate of growth than 
the initial assumption—on the order of 0.2-0.3% at most, rather than the originally assumed 
value of over  0.7%. As such, the simulation results should hold quite closely for the new 
timeframe at 140 dwellings, and will still be significantly eased by the reduced number of 
dwellings in the current proposal (101). 
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EXISTING TRAFFIC 

Wisconsin DOT Traffic Counts 
Location Daily Traffic 

(Avg. 
Annual) 

Peak
Traffic 

AM

Peak Traffic 
PM

Brewery Rd. 900** 90 100
Hwy 14 (@ Brewery) 13690* 1369 1363
Hwy 14 (@ Church) 13800*** 1723 1982
Hwy P (@ Brewery) 5500*** 833 777
Military Rd. 200* 20* 20*
* HNTB estimated value 
** HNTB counts 
*** WisDOT counts 

Military Road traffic was estimated based on an assessment of surrounding development, the 
rest are counts. Peak hour traffic estimates use the standard default value of 10% of AADT. 
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SITE DESCRIPTION 

The Sundance Neighborhood will consist of approximately 145 single-family homes developed 
in 4 phases as shown. 
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PROJECTED TRAFFIC 

The projected traffic impact on all key intersections is modest. None of the projected traffic 
increases exceed any of the intersection capacities. Average wait time (Control Delay) 
increases are small and Level of Service (LOS) categories remain unchanged at all 
intersections except PM Peak westbound left turns from P onto Brewery. At this intersection 
during the PM peak hour, the LOS changes from B to C, with an average increased delay of 
less than 7 seconds (i.e. from the high end of LOS B to the low end of LOS C).  (See SYNCHRO 
maps and tables in Appendix.) 

Below are listed the traffic changes for each studied intersection. 

AM PEAK
AVG. DELAY / LEVEL OF SERVICE  

INTERSECTION BASELINE (2011) WITH PROJECT

Brewery/P 16.8 sec ( C ) 21.1 sec ( C ) 
Brewery/US14 21.1 sec ( C ) 24.7 sec ( C ) 
US14/P 18.1 sec ( B ) 18.3 sec ( B ) 

PM PEAK
AVG. DELAY / LEVEL OF SERVICE

INTERSECTION BASELINE (2011) WITH PROJECT

Brewery/P 14.9 sec ( B ) 21.8 sec ( C ) 
Brewery/US14 21.6 sec ( C ) 24.4 sec ( C ) 
US14/P 18.8 sec ( B ) 19.6 sec ( B ) 
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APPENDIX:

Level of Service (LOS) Table 
* “Average” wait times 
** Intersection capacity exceeded

Unsignalized Intersection 
Level of 
Service 

Average Control Delay 
(seconds) 

A <10
B >10-15 

 C* >15-25 
D >25-35 
E >35-50 

  F** >50
Signalized Intersection 

Level of 
Service 

Average Control Delay 
(seconds) 

A <10
B >10-20 

 C* >20-35 
D >35-55 
E >55-80 

  F** >80
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HCM Unsignalized Intersection Capacity Analysis
2: P Road & Brewery Road AM PEAK 

SKABARSMAL-ST51

Movement WBL2 WBL WBR NBL NBT NBR SBL SBT SBR NEL NER NER2
Lane Configurations
Sign Control Free Stop Stop Free
Grade 0% 0% 0% 0%
Volume (veh/h) 105 275 0 5 5 90 0 50 35 5 255 10
Peak Hour Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Hourly flow rate (veh/h) 109 286 0 5 5 94 0 52 36 5 265 10
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
vC, conflicting volume 276 848 785 270 881 790 286 286
vC1, stage 1 conf vol
vC2, stage 2 conf vol
tC, single (s) 4.2 7.2 6.6 6.2 7.1 6.5 6.2 4.2
tC, 2 stage (s)
tF (s) 2.3 3.5 4.0 3.3 3.5 4.0 3.3 2.3
p0 queue free % 91 98 98 88 100 82 95 100
cM capacity (veh/h) 1254 213 292 761 217 295 758 1242

Direction, Lane # WB 1 NB 1 SB 1 NE 1
Volume Total 395 104 88 281
Volume Left 109 5 0 5
Volume Right 0 94 36 10
cSH 1254 630 394 1242
Volume to Capacity 0.09 0.17 0.22 0.00
Queue Length (ft) 7 15 21 0
Control Delay (s) 2.9 11.8 16.8 0.2
Lane LOS A B C A
Approach Delay (s) 2.9 11.8 16.8 0.2
Approach LOS B C



HCM Unsignalized Intersection Capacity Analysis
3: P Road & Military Rd AM PEAK 

SKABARSMAL-ST51

Movement EBT EBR WBL WBT NWL NWR
Lane Configurations
Sign Control Free Free Stop
Grade 0% 0% 0%
Volume (veh/h) 345 0 0 380 10 10
Peak Hour Factor 1.00 1.00 1.00 1.00 1.00 1.00
Hourly flow rate (veh/h) 359 0 0 395 10 10
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None
Median storage veh)
vC, conflicting volume 359 754 359
vC1, stage 1 conf vol
vC2, stage 2 conf vol
tC, single (s) 4.2 6.4 6.2
tC, 2 stage (s)
tF (s) 2.3 3.5 3.3
p0 queue free % 100 97 98
cM capacity (veh/h) 1167 380 690

Direction, Lane # EB 1 WB 1 NW 1
Volume Total 359 395 21
Volume Left 0 0 10
Volume Right 0 0 10
cSH 1700 1167 490
Volume to Capacity 0.21 0.00 0.04
Queue Length (ft) 0 0 3
Control Delay (s) 0.0 0.0 12.7
Lane LOS B
Approach Delay (s) 0.0 0.0 12.7
Approach LOS B



HCM Unsignalized Intersection Capacity Analysis
6: HWY 14 & Brewery Road AM PEAK 

SKABARSMAL-ST51

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Sign Control Free Free Stop
Grade 0% 0% 0%
Volume (veh/h) 10 850 260 100 140 10
Peak Hour Factor 1.00 1.00 1.00 1.00 1.00 1.00
Hourly flow rate (veh/h) 10 884 270 104 146 10
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None
Median storage veh)
vC, conflicting volume 374 733 270
vC1, stage 1 conf vol
vC2, stage 2 conf vol
tC, single (s) 4.1 6.8 6.9
tC, 2 stage (s)
tF (s) 2.2 3.5 3.3
p0 queue free % 99 59 99
cM capacity (veh/h) 1181 357 734

Direction, Lane # EB 1 EB 2 WB 1 WB 2 SB 1 SB 2
Volume Total 305 589 270 104 146 10
Volume Left 10 0 0 0 146 0
Volume Right 0 0 0 104 0 10
cSH 1181 1700 1700 1700 357 734
Volume to Capacity 0.01 0.35 0.16 0.06 0.41 0.01
Queue Length (ft) 1 0 0 0 48 1
Control Delay (s) 0.4 0.0 0.0 0.0 21.9 10.0
Lane LOS A C A
Approach Delay (s) 0.1 0.0 21.1
Approach LOS C



HCM Signalized Intersection Capacity Analysis
10: HWY 14 & P Road AM PEAK

SKABARSMAL-ST51

Movement EBL EBT EBR WBL WBT WBR NEL NET NER SWL SWT SWR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.97 1.00 0.85 1.00 0.94 1.00 0.93
Flt Protected 0.95 1.00 0.99 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1752 1793 1684 1442 1641 1616 1719 1686
Flt Permitted 0.58 1.00 0.71 1.00 0.47 1.00 0.50 1.00
Satd. Flow (perm) 1063 1793 1212 1442 818 1616 901 1686
Volume (vph) 75 610 140 35 195 10 30 145 110 95 150 125
Peak-hour factor, PHF 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Growth Factor (vph) 104% 104% 104% 104% 104% 104% 104% 104% 104% 104% 104% 104%
Adj. Flow (vph) 78 634 146 36 203 10 31 151 114 99 156 130
Lane Group Flow (vph) 78 780 0 0 239 10 31 265 0 99 286 0
Heavy Vehicles (%) 3% 3% 3% 12% 12% 12% 10% 10% 10% 5% 5% 5%
Turn Type Perm Perm Free Perm Perm
Protected Phases 4 8 2 6
Permitted Phases 4 8 Free 2 6
Actuated Green, G (s) 36.0 36.0 36.0 70.0 26.0 26.0 26.0 26.0
Effective Green, g (s) 37.0 37.0 37.0 70.0 27.0 27.0 27.0 27.0
Actuated g/C Ratio 0.53 0.53 0.53 1.00 0.39 0.39 0.39 0.39
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Grp Cap (vph) 562 948 641 1442 316 623 348 650
v/s Ratio Prot c0.44 0.16 c0.17
v/s Ratio Perm 0.07 0.20 0.01 0.04 0.11
v/c Ratio 0.14 0.82 0.37 0.01 0.10 0.43 0.28 0.44
Uniform Delay, d1 8.4 13.8 9.7 0.0 13.7 15.8 14.8 15.9
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.5 8.0 1.7 0.0 0.6 2.1 2.0 2.2
Delay (s) 8.9 21.8 11.3 0.0 14.3 17.9 16.9 18.1
Level of Service A C B A B B B B
Approach Delay (s) 20.6 10.9 17.5 17.8
Approach LOS C B B B



PROJECT 2011 CONDITIONS
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HCM Unsignalized Intersection Capacity Analysis
2: P Road & Brewery Road AM PEAK

SKABARSMAL-ST51

Movement WBL2 WBL WBR NBL NBT NBR SBL SBT SBR NEL NER NER2
Lane Configurations
Sign Control Free Stop Stop Free
Grade 0% 0% 0% 0%
Volume (veh/h) 109 286 0 5 14 94 0 92 76 23 265 10
Peak Hour Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Hourly flow rate (veh/h) 109 286 0 5 14 94 0 92 76 23 265 10
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
vC, conflicting volume 275 942 820 270 921 825 286 286
vC1, stage 1 conf vol
vC2, stage 2 conf vol
tC, single (s) 4.2 7.2 6.6 6.2 7.1 6.5 6.2 4.2
tC, 2 stage (s)
tF (s) 2.3 3.5 4.0 3.3 3.5 4.0 3.3 2.3
p0 queue free % 91 97 95 88 100 67 90 98
cM capacity (veh/h) 1254 148 275 761 196 278 758 1242

Direction, Lane # WB 1 NB 1 SB 1 NE 1
Volume Total 395 113 168 298
Volume Left 109 5 0 23
Volume Right 0 94 76 10
cSH 1254 543 389 1242
Volume to Capacity 0.09 0.21 0.43 0.02
Queue Length (ft) 7 19 53 1
Control Delay (s) 2.9 13.4 21.1 0.8
Lane LOS A B C A
Approach Delay (s) 2.9 13.4 21.1 0.8
Approach LOS B C



HCM Unsignalized Intersection Capacity Analysis
3: P Road & Military Rd AM PEAK

SKABARSMAL-ST51

Movement EBT EBR WBL WBT NWL NWR
Lane Configurations
Sign Control Free Free Stop
Grade 0% 0% 0%
Volume (veh/h) 359 0 0 395 10 10
Peak Hour Factor 1.00 1.00 1.00 1.00 1.00 1.00
Hourly flow rate (veh/h) 359 0 0 395 10 10
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None
Median storage veh)
vC, conflicting volume 359 754 359
vC1, stage 1 conf vol
vC2, stage 2 conf vol
tC, single (s) 4.2 6.4 6.2
tC, 2 stage (s)
tF (s) 2.3 3.5 3.3
p0 queue free % 100 97 99
cM capacity (veh/h) 1167 380 690

Direction, Lane # EB 1 WB 1 NW 1
Volume Total 359 395 20
Volume Left 0 0 10
Volume Right 0 0 10
cSH 1700 1167 490
Volume to Capacity 0.21 0.00 0.04
Queue Length (ft) 0 0 3
Control Delay (s) 0.0 0.0 12.7
Lane LOS B
Approach Delay (s) 0.0 0.0 12.7
Approach LOS B



HCM Unsignalized Intersection Capacity Analysis
6: HWY 14 & Brewery Road AM PEAK

SKABARSMAL-ST51

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Sign Control Free Free Stop
Grade 0% 0% 0%
Volume (veh/h) 10 884 270 113 186 10
Peak Hour Factor 1.00 1.00 1.00 1.00 1.00 1.00
Hourly flow rate (veh/h) 10 884 270 113 186 10
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None
Median storage veh)
vC, conflicting volume 383 732 270
vC1, stage 1 conf vol
vC2, stage 2 conf vol
tC, single (s) 4.1 6.8 6.9
tC, 2 stage (s)
tF (s) 2.2 3.5 3.3
p0 queue free % 99 48 99
cM capacity (veh/h) 1172 358 734

Direction, Lane # EB 1 EB 2 WB 1 WB 2 SB 1 SB 2
Volume Total 305 589 270 113 186 10
Volume Left 10 0 0 0 186 0
Volume Right 0 0 0 113 0 10
cSH 1172 1700 1700 1700 358 734
Volume to Capacity 0.01 0.35 0.16 0.07 0.52 0.01
Queue Length (ft) 1 0 0 0 72 1
Control Delay (s) 0.3 0.0 0.0 0.0 25.5 10.0
Lane LOS A D A
Approach Delay (s) 0.1 0.0 24.7
Approach LOS C



HCM Signalized Intersection Capacity Analysis
10: HWY 14 & P Road AM PEAK

SKABARSMAL-ST51

Movement EBL EBT EBR WBL WBT WBR NEL NET NER SWL SWT SWR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.97 1.00 0.85 1.00 0.94 1.00 0.93
Flt Protected 0.95 1.00 0.99 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1752 1793 1684 1442 1641 1621 1719 1685
Flt Permitted 0.58 1.00 0.71 1.00 0.43 1.00 0.48 1.00
Satd. Flow (perm) 1063 1793 1212 1442 739 1621 876 1685
Volume (vph) 84 634 146 36 203 10 31 163 114 99 176 150
Peak-hour factor, PHF 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. Flow (vph) 84 634 146 36 203 10 31 163 114 99 176 150
Lane Group Flow (vph) 84 780 0 0 239 10 31 277 0 99 326 0
Heavy Vehicles (%) 3% 3% 3% 12% 12% 12% 10% 10% 10% 5% 5% 5%
Turn Type Perm Perm Free Perm Perm
Protected Phases 4 8 2 6
Permitted Phases 4 8 Free 2 6
Actuated Green, G (s) 36.0 36.0 36.0 70.0 26.0 26.0 26.0 26.0
Effective Green, g (s) 37.0 37.0 37.0 70.0 27.0 27.0 27.0 27.0
Actuated g/C Ratio 0.53 0.53 0.53 1.00 0.39 0.39 0.39 0.39
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Grp Cap (vph) 562 948 641 1442 285 625 338 650
v/s Ratio Prot c0.44 0.17 c0.19
v/s Ratio Perm 0.08 0.20 0.01 0.04 0.11
v/c Ratio 0.15 0.82 0.37 0.01 0.11 0.44 0.29 0.50
Uniform Delay, d1 8.4 13.8 9.7 0.0 13.8 15.9 14.9 16.4
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.6 8.0 1.7 0.0 0.8 2.3 2.2 2.8
Delay (s) 9.0 21.8 11.3 0.0 14.6 18.2 17.1 19.1
Level of Service A C B A B B B B
Approach Delay (s) 20.5 10.9 17.8 18.7
Approach LOS C B B B
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HCM Unsignalized Intersection Capacity Analysis

2: P Road & Brewery Road PM PEAK

SKABARSMAL-ST51

Movement WBL2 WBL WBR NBL NBT NBR SBL SBT SBR NEL NER NER2

Lane Configurations

Sign Control Free Stop Stop Free

Grade 0% 0% 0% 0%

Volume (veh/h) 60 275 0 10 50 85 0 25 25 25 210 10

Peak Hour Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Hourly flow rate (veh/h) 62 286 0 10 52 88 0 26 26 26 218 10

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

vC, conflicting volume 229 725 686 224 801 692 286 286

vC1, stage 1 conf vol

vC2, stage 2 conf vol

tC, single (s) 4.1 7.1 6.5 6.2 7.1 6.5 6.2 4.1

tC, 2 stage (s)

tF (s) 2.2 3.5 4.0 3.3 3.5 4.0 3.3 2.2

p0 queue free % 95 96 85 89 100 92 97 98

cM capacity (veh/h) 1328 294 345 816 227 343 753 1270

Direction, Lane # WB 1 NB 1 SB 1 NE 1

Volume Total 348 151 52 255

Volume Left 62 10 0 26

Volume Right 0 88 26 10

cSH 1328 512 471 1270

Volume to Capacity 0.05 0.29 0.11 0.02

Queue Length (ft) 4 30 9 2

Control Delay (s) 1.8 14.9 13.6 1.0

Lane LOS A B B A

Approach Delay (s) 1.8 14.9 13.6 1.0

Approach LOS B B



HCM Unsignalized Intersection Capacity Analysis

3: P Road & Military Rd PM PEAK

SKABARSMAL-ST51

Movement EBT EBR WBL WBT NWL NWR

Lane Configurations

Sign Control Free Free Stop

Grade 0% 0% 0%

Volume (veh/h) 295 0 0 326 10 10

Peak Hour Factor 1.00 1.00 1.00 1.00 1.00 1.00

Hourly flow rate (veh/h) 307 0 0 339 10 10

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None

Median storage veh)

vC, conflicting volume 307 646 307

vC1, stage 1 conf vol

vC2, stage 2 conf vol

tC, single (s) 4.2 6.4 6.2

tC, 2 stage (s)

tF (s) 2.3 3.5 3.3

p0 queue free % 100 98 99

cM capacity (veh/h) 1221 439 738

Direction, Lane # EB 1 WB 1 NW 1

Volume Total 307 339 21

Volume Left 0 0 10

Volume Right 0 0 10

cSH 1700 1221 551

Volume to Capacity 0.18 0.00 0.04

Queue Length (ft) 0 0 3

Control Delay (s) 0.0 0.0 11.8

Lane LOS B

Approach Delay (s) 0.0 0.0 11.8

Approach LOS B



HCM Unsignalized Intersection Capacity Analysis

6: HWY 14 & Brewery Road PM PEAK

SKABARSMAL-ST51

Movement EBL EBT WBT WBR SBL SBR

Lane Configurations

Sign Control Free Free Stop

Grade 0% 0% 0%

Volume (veh/h) 15 400 705 160 55 20

Peak Hour Factor 1.00 1.00 1.00 1.00 1.00 1.00

Hourly flow rate (veh/h) 16 416 733 166 57 21

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None

Median storage veh)

vC, conflicting volume 900 972 733

vC1, stage 1 conf vol

vC2, stage 2 conf vol

tC, single (s) 4.3 6.8 6.9

tC, 2 stage (s)

tF (s) 2.3 3.5 3.3

p0 queue free % 98 77 94

cM capacity (veh/h) 714 248 368

Direction, Lane # EB 1 EB 2 WB 1 WB 2 SB 1 SB 2

Volume Total 154 277 733 166 57 21

Volume Left 16 0 0 0 57 0

Volume Right 0 0 0 166 0 21

cSH 714 1700 1700 1700 248 368

Volume to Capacity 0.02 0.16 0.43 0.10 0.23 0.06

Queue Length (ft) 2 0 0 0 22 4

Control Delay (s) 1.2 0.0 0.0 0.0 23.8 15.4

Lane LOS A C C

Approach Delay (s) 0.4 0.0 21.6

Approach LOS C



HCM Signalized Intersection Capacity Analysis
10: HWY 14 & P Road PM PEAK

SKABARSMAL-ST51

Movement EBL EBT EBR WBL WBT WBR NEL NET NER SWL SWT SWR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.96 1.00 1.00 0.93 1.00 0.96
Flt Protected 0.95 1.00 0.99 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1719 1733 1852 1703 1671 1752 1777
Flt Permitted 0.21 1.00 0.90 0.52 1.00 0.41 1.00
Satd. Flow (perm) 372 1733 1676 935 1671 757 1777
Volume (vph) 80 320 125 85 620 0 25 170 140 190 170 55
Peak-hour factor, PHF 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Growth Factor (vph) 104% 104% 104% 104% 104% 104% 104% 104% 104% 104% 104% 104%
Adj. Flow (vph) 83 333 130 88 645 0 26 177 146 198 177 57
Lane Group Flow (vph) 83 463 0 0 733 0 26 323 0 198 234 0
Heavy Vehicles (%) 5% 5% 5% 2% 2% 2% 6% 6% 6% 3% 3% 3%
Turn Type Perm Perm Free Perm Perm
Protected Phases 4 8 2 6
Permitted Phases 4 8 Free 2 6
Actuated Green, G (s) 38.0 38.0 38.0 24.0 24.0 24.0 24.0
Effective Green, g (s) 39.0 39.0 39.0 25.0 25.0 25.0 25.0
Actuated g/C Ratio 0.56 0.56 0.56 0.36 0.36 0.36 0.36
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Grp Cap (vph) 207 966 934 334 597 270 635
v/s Ratio Prot 0.27 0.19 0.13
v/s Ratio Perm 0.22 c0.44 0.03 c0.26
v/c Ratio 0.40 0.48 0.78 0.08 0.54 0.73 0.37
Uniform Delay, d1 8.8 9.4 12.2 14.9 17.9 19.6 16.7
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 5.7 1.7 6.6 0.5 3.5 16.2 1.6
Delay (s) 14.5 11.1 18.8 15.3 21.4 35.8 18.3
Level of Service B B B B C D B
Approach Delay (s) 11.6 18.8 21.0 26.3
Approach LOS B B C C
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HCM Unsignalized Intersection Capacity Analysis

2: P Road & Brewery Road PM PEAK

SKABARSMAL-ST51

Movement WBL2 WBL WBR NBL NBT NBR SBL SBT SBR NEL NER NER2

Lane Configurations

Sign Control Free Stop Stop Free

Grade 0% 0% 0% 0%

Volume (veh/h) 62 286 0 10 92 88 0 52 52 76 218 10

Peak Hour Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Hourly flow rate (veh/h) 62 286 0 10 92 88 0 52 52 76 218 10

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

vC, conflicting volume 228 863 785 223 919 790 286 286

vC1, stage 1 conf vol

vC2, stage 2 conf vol

tC, single (s) 4.1 7.1 6.5 6.2 7.1 6.5 6.2 4.1

tC, 2 stage (s)

tF (s) 2.2 3.5 4.0 3.3 3.5 4.0 3.3 2.2

p0 queue free % 95 95 68 89 100 82 93 94

cM capacity (veh/h) 1328 204 291 817 157 289 753 1270

Direction, Lane # WB 1 NB 1 SB 1 NE 1

Volume Total 348 190 104 304

Volume Left 62 10 0 76

Volume Right 0 88 52 10

cSH 1328 402 418 1270

Volume to Capacity 0.05 0.47 0.25 0.06

Queue Length (ft) 4 62 24 5

Control Delay (s) 1.8 21.8 16.5 2.4

Lane LOS A C C A

Approach Delay (s) 1.8 21.8 16.5 2.4

Approach LOS C C



HCM Unsignalized Intersection Capacity Analysis

3: P Road & Military Rd PM PEAK

SKABARSMAL-ST51

Movement EBT EBR WBL WBT NWL NWR

Lane Configurations

Sign Control Free Free Stop

Grade 0% 0% 0%

Volume (veh/h) 307 0 0 339 10 10

Peak Hour Factor 1.00 1.00 1.00 1.00 1.00 1.00

Hourly flow rate (veh/h) 307 0 0 339 10 10

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None

Median storage veh)

vC, conflicting volume 307 646 307

vC1, stage 1 conf vol

vC2, stage 2 conf vol

tC, single (s) 4.2 6.4 6.2

tC, 2 stage (s)

tF (s) 2.3 3.5 3.3

p0 queue free % 100 98 99

cM capacity (veh/h) 1220 439 738

Direction, Lane # EB 1 WB 1 NW 1

Volume Total 307 339 20

Volume Left 0 0 10

Volume Right 0 0 10

cSH 1700 1220 551

Volume to Capacity 0.18 0.00 0.04

Queue Length (ft) 0 0 3

Control Delay (s) 0.0 0.0 11.8

Lane LOS B

Approach Delay (s) 0.0 0.0 11.8

Approach LOS B



HCM Unsignalized Intersection Capacity Analysis

6: HWY 14 & Brewery Road PM PEAK

SKABARSMAL-ST51

Movement EBL EBT WBT WBR SBL SBR

Lane Configurations

Sign Control Free Free Stop

Grade 0% 0% 0%

Volume (veh/h) 16 416 733 206 83 21

Peak Hour Factor 1.00 1.00 1.00 1.00 1.00 1.00

Hourly flow rate (veh/h) 16 416 733 206 83 21

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None

Median storage veh)

vC, conflicting volume 939 973 733

vC1, stage 1 conf vol

vC2, stage 2 conf vol

tC, single (s) 4.3 6.8 6.9

tC, 2 stage (s)

tF (s) 2.3 3.5 3.3

p0 queue free % 98 66 94

cM capacity (veh/h) 690 247 368

Direction, Lane # EB 1 EB 2 WB 1 WB 2 SB 1 SB 2

Volume Total 155 277 733 206 83 21

Volume Left 16 0 0 0 83 0

Volume Right 0 0 0 206 0 21

cSH 690 1700 1700 1700 247 368

Volume to Capacity 0.02 0.16 0.43 0.12 0.34 0.06

Queue Length (ft) 2 0 0 0 35 5

Control Delay (s) 1.3 0.0 0.0 0.0 26.7 15.4

Lane LOS A D C

Approach Delay (s) 0.5 0.0 24.4

Approach LOS C



HCM Signalized Intersection Capacity Analysis
10: HWY 14 & P Road PM PEAK

SKABARSMAL-ST51

Movement EBL EBT EBR WBL WBT WBR NEL NET NER SWL SWT SWR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.96 1.00 1.00 0.94 1.00 0.97
Flt Protected 0.95 1.00 0.99 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1719 1733 1852 1703 1678 1752 1782
Flt Permitted 0.21 1.00 0.90 0.46 1.00 0.39 1.00
Satd. Flow (perm) 372 1733 1676 831 1678 713 1782
Volume (vph) 93 333 130 88 645 0 26 197 146 198 217 63
Peak-hour factor, PHF 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. Flow (vph) 93 333 130 88 645 0 26 197 146 198 217 63
Lane Group Flow (vph) 93 463 0 0 733 0 26 343 0 198 280 0
Heavy Vehicles (%) 5% 5% 5% 2% 2% 2% 6% 6% 6% 3% 3% 3%
Turn Type Perm Perm Free Perm Perm
Protected Phases 4 8 2 6
Permitted Phases 4 8 Free 2 6
Actuated Green, G (s) 38.0 38.0 38.0 24.0 24.0 24.0 24.0
Effective Green, g (s) 39.0 39.0 39.0 25.0 25.0 25.0 25.0
Actuated g/C Ratio 0.56 0.56 0.56 0.36 0.36 0.36 0.36
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Grp Cap (vph) 207 966 934 297 599 255 636
v/s Ratio Prot 0.27 0.20 0.16
v/s Ratio Perm 0.25 c0.44 0.03 c0.28
v/c Ratio 0.45 0.48 0.78 0.09 0.57 0.78 0.44
Uniform Delay, d1 9.2 9.4 12.2 14.9 18.2 20.0 17.2
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 6.9 1.7 6.6 0.6 3.9 20.4 2.2
Delay (s) 16.1 11.1 18.8 15.5 22.1 40.4 19.4
Level of Service B B B B C D B
Approach Delay (s) 11.9 18.8 21.7 28.1
Approach LOS B B C C





6

Groundwater Recharge in Dane County, Wisconsin

as daily minimum, maximum, and 
average temperatures and daily 
precipitation observations. The model 
was used to simulate two years of 
recharge, with the first year used to 
develop antecedent conditions for 
the second year. Output was reported 
as total annual recharge in inches per 
year. Unrealistic high values (specifi-
cally, recharge greater than 50 inches, 
or 127 cm, per year) were converted 
to 50 inches, with the remainder 
likely representing additional runoff 
to surface water features. Extractive 
(such as quarries), wetland, and water 
land-use categories were removed 
from further processing and labeled 
as undefined. These land-use types 
are hydrologically complex and 
cannot be accurately represented in 
the SWB recharge model. The model 
output was then smoothed using a 
focal median method with a 19-cell 
area (approximately 80 acres).

Results and 
applications
Regional recharge
The recharge map (shown catego-
rized at a reduced scale in figure 5) 
was prepared as a raster data set in 
Environmental Systems Research 
Institute grid format, suitable for 
overlay and analysis with other GIS 
data layers. The map was prepared 
using existing land use as of 2005 and 
a typical climate year, 1981. For this 
model year, recharge varies by more 
than 10 inches (25 cm) per year across 
the county. Using other years with 
different precipitation patterns and 
antecedent moisture conditions will 
result in different recharge estimates. 
In general, the pattern of recharge 
will remain constant, but the overall 

average will vary with the precipita-
tion and antecedent soil moisture.

Some general trends, correlating 
with surficial geology and land-use 
patterns, are evident in the recharge 
map. The greatest spatial control on 
recharge in Dane County is surficial 
geology. The unglaciated western 
and southwestern part of the county 
(Clayton and Attig, 1997) has the 
highest recharge, shown in dark 
green and blue. Recharge is high here 
because thin soils with low storage 
capacity occur over carbonate and 
sandstone bedrock. In contrast, the 
eastern two-thirds of the county, the 
glaciated area, has moderate recharge 
with little variation. In this area, the 
moderate hydraulic conductivity and 
higher storage capacity of the glacial 
tills reduce recharge rates. The lower 
recharge values in the central part 
of the county are due primarily to 
urban development in the Madison 

<5
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>15
Undefined

SWB recharge  
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Figure 5. Recharge map for Dane County.

Data source: Wisconsin Geological and Natural History Survey
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