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Dearmin Property  
 
Owners 
 
Mr. James R. Dearmin 
J Dearmin LLC 
10343 Federal Boulevard, Unit 515 
Westminster, CO  80260 
doublebubble1956@gmail.com 
 
Johnny Gaz 
J Gaz LLC 
4955 West 65th Avenue 
Arvada, CO  80003 
john.gaz@berkadia.com 
 
Mr. Jack Shell 
The Jack Shell and Sonya Shell Family Trusts 
10015 Meade Court 
Westminster, CO  80031 
JackShell@comcast.net 
 
Mr. Robert E. Youle 
WY&K Holdings, LLC 
28221 Hidden Village Drive 
Evergreen, CO  80439 
ryoule@shermanhoward.com 
 
 

 



EXHIBIT A

LEGAL DESCRIPTION

A PORTION OF TRACT L, ERIE HIGHLANDS FILING NO.1, AS RECORDED ON SEPTEMBER 10,
2014, AT RECEPTION NO. 4044915 OF THE RECORDS OF THE WELD COUINTY CLERK AND
RECORDERS OFFICE, SITUATED IN THE NORTH HALF OF SECTION 20, TOWNSHIP 1 NORTH,
RANGE 68 WEST OF THE SIXTH PRINCIPAL MERIDIAN, TOWN OF ERIE, COUNTY OF WELD,
STATE OF COLORADO, BEING MORE PARTICULARLY DESCRIBED AS FOLLOWS:

BEGINNING AT THE CENTER QUARTER OF SAID SECTION 20 AND CONSIDERING THE NORTH
LINE OF THE NORTHWEST QUARTER OF SAID SECTION 20 TO BEAR NORTH 88°48'39" EAST,
WITH ALL BEARINGS CONTAINED HEREIN RELATIVE THERETO;

THENCE ALONG THE SOUTH LINE OF THE NORTHWEST QUARTER OF SAID SECTION 20 SOUTH
89°05'29" WEST, A DISTANCE OF 46.82 FEET TO THE SOUTHWEST CORNER OF SAID TRACT L;

THENCE ALONG THE SOUTHWESTERLY BOUNDARY OF SAID TRACT L NORTH 00°56'35" WEST,
A DISTANCE OF 709.11 FEET;

THENCE DEPARTING SAID NORTH 89°02'08" EAST, A DISTANCE OF 83.93 FEET TO THE
BEGINNING OF A TANGENT CURVE CONCAVE NORTHWESTERLY HAVING A RADIUS OF 435.00
FEET;

THENCE NORTHEASTERLY ALONG SAID CURVE THROUGH A CENTRAL ANGLE OF 86°17'38", AN
ARC LENGTH OF 655.16 FEET;

THENCE NON-TANGENT TO SAID CURVE, NORTH 00°38'58" WEST, A DISTANCE OF 88.63 FEET;

THENCE NORTH 88°48'39" EAST, A DISTANCE OF 326.44 FEET TO THE BEGINNING OF A
TANGENT CURVE CONCAVE NORTHERLY HAVING A RADIUS OF 440.00 FEET;

THENCE EASTERLY ALONG SAID CURVE THROUGH A CENTRAL ANGLE OF 23°50'36", AN ARC
LENGTH OF 183.10 FEET;

THENCE TANGENT TO SAID CURVE NORTH 64°58'03" EAST, A DISTANCE OF 189.11 FEET;

THENCE SOUTH 24°54'48" EAST, A DISTANCE OF 34.89 FEET TO THE BEGINNING OF A NON-
TANGENT CURVE CONCAVE WESTERLY HAVING A RADIUS OF 1,135.00 FEET, THE RADIUS
POINT OF SAID CURVE BEARS SOUTH 81°41'06" WEST;

THENCE SOUTHERLY ALONG SAID CURVE THROUGH A CENTRAL ANGLE OF 31°45'48", AN ARC
LENGTH OF 629.21 FEET;

THENCE NON-TANGENT TO SAID CURVE SOUTH 89°58'19" EAST, A DISTANCE OF 128.21 FEET
TO THE NORTHWEST CORNER OF A PARCEL RECORDED IN BOOK 814, PAGE 251, IN SAID
RECORDS;

THENCE ALONG THE WESTERLY BOUNDARY OF SAID PARCEL, SOUTH 11°04'31" EAST, A
DISTANCE OF 125.00 FEET;

THENCE ALONG THE SOUTHERLY BOUNDARY OF SAID PARCEL AND THE SOUTHERLY
BOUNDARY OF THAT PARCEL OF LAND RECORDED IN BOOK 509 AT PAGE 79, IN SAID
RECORDS, NORTH 78°55'29" EAST, A DISTANCE OF 994.76 FEET TO THE SOUTHEAST CORNER
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OF SAID PARCEL RECORDED IN BOOK 509, PAGE 79, ALSO BEING A POINT ON THE WESTERLY
BOUNDARY OF A PARCEL RECORDED IN BOOK 1179, PAGE 541, IN SAID RECORDS;

THENCE ALONG SAID WESTERLY BOUNDARY SOUTH 00'00'25" WEST, A DISTANCE OF 76.02
FEET TO THE NORTHEAST CORNER OF A PARCEL RECORDED AT RECEPTION NO. 1983198, IN
SAID RECORDS;

THENCE DEPARTING SAID WESTERLY BOUNDARY AND ALONG THE NORTHERLY AND
WESTERLY BOUNDARIES OF SAID PARCEL RECORDED AT RECEPTION NO. 1983198 THE
FOLLOWING TWO (2) COURSES:

1) SOUTH 89'05'08" WEST, A DISTANCE OF 225.15 FEET;

2) SOUTH 00'00'21" WEST, A DISTANCE OF 650.47 FEET TO A POINT ON THE SOUTH LINE
OF SAID NORTHEAST QUARTER;

THENCE DEPARTING SAID WESTERLY BOUNDARY, ALONG SAID SOUTH LINE SOUTH 89'05'07"
WEST, A DISTANCE OF 1,962.78 FEET TO THE POINT OF BEGINNING.

CONTAINING AN AREA OF 40.421 ACRES, (1,760,742 SQUARE FEET), MORE OR LESS.

EXHIBIT ATTACHED AND MADE A PART HEREOF.

DEREK S. BROWN, PLS NO. 38064
FOR AND ON BEHALF OF AZTEC CONSULTANTS, INC.
300 EAST MINERAL AVENUE SUITE 1, LITTLETON, CO 80122
303-713-1898
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EXHIBIT A

LEGAL DESCRIPTION

A PORTION OF TRACT J, ERIE HIGHLANDS FILING NO.1, AS RECORDED ON
SEPTEMBER 10, 2014, AT RECEPTION NO. 4044915 OF THE RECORDS OF THE WELD
COUINTY CLERK AND RECORDERS OFFICE, SITUATED IN THE NORTHWEST QUARTER
OF SECTION 20, TOWNSHIP 1 NORTH, RANGE 68 WEST OF THE SIXTH PRINCIPAL
MERIDIAN, TOWN OF ERIE, COUNTY OF WELD, STATE OF COLORADO, BEING MORE
PARTICULARLY DESCRIBED AS FOLLOWS:

BEGINNING AT THE WEST QUARTER CORNER OF SAID SECTION 20 AND
CONSIDERING THE NORTH LINE OF THE NORTHWEST QUARTER OF SAID SECTION 20
TO BEAR NORTH 88°48'39" EAST, WITH ALL BEARINGS CONTAINED HEREIN RELATIVE
THERETO;

THENCE ALONG THE WEST LINE OF SAID NORTHWEST QUARTER, NORTH 00°21'43"
WEST, A DISTANCE OF 974.96 FEET;

THENCE DEPARTING SAID SECTION LINE, NORTH 89°38'17" EAST, A DISTANCE OF
202.88 FEET TO THE BEGINNING OF A NON-TANGENT CURVE CONCAVE
SOUTHEASTERLY HAVING A RADIUS OF 150.00 FEET, THE RADIUS POINT OF SAID
CURVE BEARS SOUTH 54°25'57" EAST;

THENCE NORTHEASTERLY ALONG SAID CURVE THROUGH A CENTRAL ANGLE OF
57"07'55", AN ARC LENGTH OF 149.57 FEET;

THENCE NON-TANGENT TO SAID CURVE NORTH 00°23'47" WEST, A DISTANCE OF 29.61
FEET;

THENCE NORTH 89°47'21" EAST, A DISTANCE OF 736.93 FEET;

THENCE NORTH 00°12'39" WEST, A DISTANCE OF 110.00 FEET;

THENCE NORTH 89°47'21" EAST, A DISTANCE OF 960.32 FEET TO THE BEGINNING OF A
TANGENT CURVE CONCAVE SOUTHWESTERLY HAVING A RADIUS OF 20.00 FEET;

THENCE SOUTHEASTERLY ALONG SAID CURVE THROUGH A CENTRAL ANGLE OF
87"50'43", AN ARC LENGTH OF 30.66 FEET TO THE BEGINNING OF A REVERSE CURVE
CONCAVE NORTHEASTERLY HAVING A RADIUS OF 435.00 FEET;

THENCE SOUTHEASTERLY ALONG SAID CURVE THROUGH A CENTRAL ANGLE OF
88°35'56", AN ARC LENGTH OF 672.66 FEET;

THENCE TANGENT TO SAID CURVE NORTH 89°02'08" EAST, A DISTANCE OF 97.70
FEET;

THENCE SOUTH 00°56'35" EAST, A DISTANCE OF 709.11 FEET TO A POINT ON THE
SOUTH LINE OF SAID NORTHWEST QUARTER;
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THENCE ALONG SAID SOUTH LINE, SOUTH 89°05'29" WEST, A DISTANCE OF 2,594.12
FEET TO THE POINT OF BEGINNING.

CONTAINING AN AREA OF 61.289 ACRES, (2,669,738 SQUARE FEET), MORE OR LESS.

EXHIBIT ATIACHED AND MADE A PART HEREOF.

DEREK S. BROWN, PLS NO. 38064
FOR AND ON BEHALF OF AZTEC CONSULTANTS, INC.
300 EAST MINERAL AVENUE SUITE 1, L1TILETON, CO 80122
303-713-1898
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ILLUSTRA TION TO EXHIBIT A
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Erie Highlands Planning Areas 5, 6 & 14 
Sketch Plan Narrative 
August 3, 2015 
 
 
a.  General project concept and purpose of the request: 
 
Oakwood Homes is proposing to begin the subdivision process for Phase 2 of Erie 
Highlands. This phase includes 243 single family homes ranging from 47’ to 64’ in width, 
a one acre pocket park and the remaining public open space. The neighborhood is 
organized around the south side of the school-park site with trail connections through 
the open space corridors. The following is a summary of the how the plan complies with 
the Dearmin Property PUD. 
 
b.  The total land area to be subdivided:  
 
76.08 acres 
 
c.  The total number of lots, and if residential the proposed density: 
 
In Planning Area 5, the plan shows 86 lots with a minimum lot size of 6,000 sf. The PUD 
allows for transfer of density between planning areas of the same zone district. Planning 
Area 5 is zoned LR with the PUD permitting up to 95 single family lots with a minimum lot 
size of 6,000 sf.  
Planning Area 6 is also zoned LR with the PUD permitting up to 155 single family lots with 
a minimum lot size of 4,500 sf. The plan shows 157 lots with a minimum lot size of 4,700 sf. 
With the transfer, Planning Areas 5 and 6 allow for a total of 250 units. The Sketch Plan 
shows 243 homes. 
 
d.  N/A 
 
e.  The total land area to be preserved as open space: 
 
The public open space generally follows the configuration in the PUD. The Open Space 
Plan shows the minor refinements specifically around the south side of the 
neighborhoods. The total area of open space is 33.38 acres. The changes are due to 
refinements in the site plan and the enlarging of the school park site. 
 
f.  A brief description regarding the phasing of the proposed subdivision: 
 
Portions of planning area 5 and Planning Area 14 will be platted first, likely in multiple 
filings. This will be followed by Planning Area 6 in multiple filings.  



g.  A brief description regarding the availability and adequacy of existing 
infrastructure and other necessary services including schools, fire protection, 
water/sewer service, and utility providers: 

 
The existing portions of the Erie Highlands community have been designed for the 
extension of utilities and roadways into the southern portions of the site. Utilities and fire 
protection were accepted for the full buildout of the property at the time of the PUD. 
Highlands Circle will be extended as necessary to build out each filing of this area. 
There is also a current application in for a minor subdivision of the school/park/private 
amenity site in the center of Highlands Circle, which will ultimately dedicate an 
elementary school site to the school district and a neighborhood park site to the Town 
for the residents of the Erie Highlands community.  
 
h.  A brief description regarding the location, function and ownership/maintenance 

of public and private open space, parks, trails, common areas, common 
buildings: 

 
Within PA 5, 6 and 14, there are approximately 33 acres of open space proposed. These 
areas will be dedicated to the Town of Erie, except for a few small tracts adjacent to 
the lots within PA 5 and 6. Trails connecting to regional connections and throughout the 
community will be included in the open space areas being dedicated to the Town.  
There is also a 1 acre pocket park proposed in Planning Areas 6. These are all in 
addition to the existing amenities in Phase 1 and the neighborhood park being 
proposed north of this sketch plan area.  
 
i.  A brief description regarding the substance of any existing or proposed 

covenants, special conditions, grants of easements, or other restrictions applying 
to the proposed subdivision.  

 
Three oil and gas sites exist on the property. A Compatible Development and Surface 
Use Agreement is in place for the property and additional Oil and Gas Operations 
Areas will not be required.  
The existing covenants and design guidelines and any subsequent revisions for Erie 
Highlands are applicable to the residential portions of this sketch plan.  
 
Entitlements 

Preliminary Plat 
A site plan for Phase 2 is provided. The applicant will prepare the required Preliminary 
Plat documents for Phase 2 once the Sketch Plan has been reviewed. 
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A PORTION OF TRACT L, ERIE HIGHLANDS FILING NO. 1, AS RECORDED ON SEPTEMBER 10, 2014, AT RECEPTION NO. 4044915 OF THE RECORDS

OF THE WELD COUINTY CLERK AND RECORDERS OFFICE, SITUATED IN THE NORTH HALF OF SECTION 20, TOWNSHIP 1 NORTH, RANGE 68 WEST

OF THE SIXTH PRINCIPAL MERIDIAN, TOWN OF ERIE, COUNTY OF WELD, STATE OF COLORADO, BEING MORE PARTICULARLY DESCRIBED AS

FOLLOWS:

BEGINNING AT THE CENTER QUARTER OF SAID SECTION 20 AND CONSIDERING THE NORTH LINE OF THE NORTHWEST QUARTER OF SAID

SECTION 20 TO BEAR NORTH 88°48'39" EAST, WITH ALL BEARINGS CONTAINED HEREIN RELATIVE THERETO;

THENCE ALONG THE SOUTH LINE OF THE NORTHWEST QUARTER OF SAID SECTION 20 SOUTH 89°05'29" WEST, A DISTANCE OF 46.82 FEET TO

THE SOUTHWEST CORNER OF SAID TRACT L;

THENCE ALONG THE SOUTHWESTERLY BOUNDARY OF SAID TRACT L NORTH 00°56'35" WEST, A DISTANCE OF 709.11 FEET;

THENCE DEPARTING SAID NORTH 89°02'08" EAST, A DISTANCE OF 83.93 FEET TO THE BEGINNING OF A TANGENT CURVE CONCAVE

NORTHWESTERLY HAVING A RADIUS OF 435.00 FEET;

THENCE NORTHEASTERLY ALONG SAID CURVE THROUGH A CENTRAL ANGLE OF 86°17'38", AN ARC LENGTH OF 655.16 FEET;

THENCE NON-TANGENT TO SAID CURVE, NORTH 00°38'58" WEST, A DISTANCE OF 88.63 FEET;

THENCE NORTH 88°48'39" EAST, A DISTANCE OF 326.44 FEET TO THE BEGINNING OF A TANGENT CURVE CONCAVE NORTHERLY HAVING A

RADIUS OF 440.00 FEET;

THENCE EASTERLY ALONG SAID CURVE THROUGH A CENTRAL ANGLE OF 23°50'36", AN ARC LENGTH OF 183.10 FEET;

THENCE TANGENT TO SAID CURVE NORTH 64°58'03" EAST, A DISTANCE OF 189.11 FEET;

THENCE SOUTH 24°54'48" EAST, A DISTANCE OF 34.89 FEET TO THE BEGINNING OF A NON-TANGENT CURVE CONCAVE WESTERLY HAVING A

RADIUS OF 1,135.00 FEET, THE RADIUS POINT OF SAID CURVE BEARS SOUTH 81°41'06" WEST;

THENCE SOUTHERLY ALONG SAID CURVE THROUGH A CENTRAL ANGLE OF 31°45'48", AN ARC LENGTH OF 629.21 FEET;

THENCE NON-TANGENT TO SAID CURVE SOUTH 89°58'19" EAST, A DISTANCE OF 128.21 FEET TO THE NORTHWEST CORNER OF A PARCEL

RECORDED IN BOOK 814, PAGE 251, IN SAID RECORDS;

THENCE ALONG THE WESTERLY BOUNDARY OF SAID PARCEL, SOUTH 11°04'31" EAST, A DISTANCE OF 125.00 FEET;

THENCE ALONG THE SOUTHERLY BOUNDARY OF SAID PARCEL AND THE SOUTHERLY BOUNDARY OF THAT PARCEL OF LAND RECORDED IN

BOOK 509 AT PAGE 79, IN SAID RECORDS, NORTH 78°55'29" EAST, A DISTANCE OF 994.76 FEET TO THE SOUTHEAST CORNER OF SAID PARCEL

RECORDED IN BOOK 509, PAGE 79, ALSO BEING A POINT ON THE WESTERLY BOUNDARY OF A PARCEL RECORDED IN BOOK 1179, PAGE 541, IN

SAID RECORDS;

THENCE ALONG SAID WESTERLY BOUNDARY SOUTH 00°00'25" WEST, A DISTANCE OF 76.02 FEET TO THE NORTHEAST CORNER OF A PARCEL

RECORDED AT RECEPTION NO. 1983198, IN SAID RECORDS;

THENCE DEPARTING SAID WESTERLY BOUNDARY AND ALONG THE NORTHERLY AND WESTERLY BOUNDARIES OF SAID PARCEL RECORDED AT

RECEPTION NO. 1983198 THE FOLLOWING TWO (2) COURSES:

1) SOUTH 89°05'08" WEST, A DISTANCE OF 225.15 FEET;

2) SOUTH 00°00'21" WEST, A DISTANCE OF 650.47 FEET TO A POINT ON THE SOUTH LINE OF SAID NORTHEAST QUARTER;

THENCE DEPARTING SAID WESTERLY BOUNDARY, ALONG SAID SOUTH LINE SOUTH 89°05'07" WEST, A DISTANCE OF 1,962.78 FEET TO THE POINT

OF BEGINNING.

CONTAINING AN AREA OF 40.421 ACRES, (1,760,742 SQUARE FEET), MORE OR LESS

A PORTION OF TRACT J, ERIE HIGHLANDS FILING NO. 1, AS RECORDED ON SEPTEMBER 10, 2014, AT RECEPTION NO. 4044915 OF

THE RECORDS OF THE WELD COUINTY CLERK AND RECORDERS OFFICE, SITUATED IN THE NORTHWEST QUARTER OF SECTION 20,

TOWNSHIP 1 NORTH, RANGE 68 WEST OF THE SIXTH PRINCIPAL MERIDIAN, TOWN OF ERIE, COUNTY OF WELD, STATE OF

COLORADO, BEING MORE PARTICULARLY DESCRIBED AS FOLLOWS:

BEGINNING AT THE WEST QUARTER CORNER OF SAID SECTION 20 AND CONSIDERING THE NORTH LINE OF THE NORTHWEST

QUARTER OF SAID SECTION 20 TO BEAR NORTH 88°48'39" EAST, WITH ALL BEARINGS CONTAINED HEREIN RELATIVE THERETO;

THENCE ALONG THE WEST LINE OF SAID NORTHWEST QUARTER, NORTH 00°21'43" WEST, A DISTANCE OF 974.96 FEET;

THENCE DEPARTING SAID SECTION LINE, NORTH 89°38'17" EAST, A DISTANCE OF 202.88 FEET TO THE BEGINNING OF A

NON-TANGENT CURVE CONCAVE SOUTHEASTERLY HAVING A RADIUS OF 150.00 FEET, THE RADIUS POINT OF SAID CURVE BEARS

SOUTH 54°25'57" EAST;

THENCE NORTHEASTERLY ALONG SAID CURVE THROUGH A CENTRAL ANGLE OF 57°07'55", AN ARC LENGTH OF 149.57 FEET;

THENCE NON-TANGENT TO SAID CURVE NORTH 00°23'47" WEST, A DISTANCE OF 29.61 FEET;

THENCE NORTH 89°47'21" EAST, A DISTANCE OF 736.93 FEET;

THENCE NORTH 00°12'39" WEST, A DISTANCE OF 110.00 FEET;

THENCE NORTH 89°47'21" EAST, A DISTANCE OF 960.32 FEET TO THE BEGINNING OF A TANGENT CURVE CONCAVE

SOUTHWESTERLY HAVING A RADIUS OF 20.00 FEET;

THENCE SOUTHEASTERLY ALONG SAID CURVE THROUGH A CENTRAL ANGLE OF 87°50'43", AN ARC LENGTH OF 30.66 FEET TO THE

BEGINNING OF A REVERSE CURVE CONCAVE NORTHEASTERLY HAVING A RADIUS OF 435.00 FEET;

THENCE SOUTHEASTERLY ALONG SAID CURVE THROUGH A CENTRAL ANGLE OF 88°35'56", AN ARC LENGTH OF 672.66 FEET;

THENCE TANGENT TO SAID CURVE NORTH 89°02'08" EAST, A DISTANCE OF 97.70 FEET;

THENCE SOUTH 00°56'35" EAST, A DISTANCE OF 709.11 FEET TO A POINT ON THE SOUTH LINE OF SAID NORTHWEST QUARTER;

THENCE ALONG SAID SOUTH LINE, SOUTH 89°05'29" WEST, A DISTANCE OF 2,594.12 FEET TO THE POINT OF BEGINNING.

CONTAINING AN AREA OF 61.289 ACRES, (2,669,738 SQUARE FEET), MORE OR LESS.
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J DEARMIN LLC

10343 FEDERAL BOULEVARD

UNIT 515

WESTMINSTER, CO  80260

CONTACT: JAMES DEARMIN

PLANNER

TERRACINA DESIGN

10200 E. GIRARD AVE, A-314

DENVER, CO 80231

(303) 632-8867

CONTACT: LAYLA ROSALES
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OWNER

 J GAZ LLC

4955 WEST 65TH AVENUE

ARVADA, CO  80003

CONTACT: JOHNNY GAZ

OWNER

THE JACK SHELL & SONYA SHELL

FAMILY TRUSTS

10015 MEADE COURT

WESTMINSTER, CO  80031

CONTACT: JACK SHELL

OWNER

WY&K HOLDINGS, LLC

28221 HIDDEN VILLAGE DRIVE

EVERGREEN, CO  80439

CONTACT: ROBERT E. YOULE

ENGINEER

CORE CONSULTANTS

1950 WEST LITTLETON BLVD., SUITE 109

LITTLETON, COLORADO 80120

(303)709-4680

CONTACT: DAVID FORBES
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NOTES:

 8' PROPOSED UTILITY EASEMENT ALONG BACK OF LOTS.
 6' PROPOSED UTILITY EASEMENT ALONG ROAD RIGHT-OF-WAY.
 EXISTING GRADES ARE SHOWN AT A 1' INTERVAL
 THERE ARE NO EXISTING FLOODPLAINS, WETLANDS,
        OR WATER COURSES ON SITE.

KEYMAP:

LEGEND

OVERLOOK PRODUCT (64' x 110' MIN. LOT SIZE)

RANCH HOUSE PRODUCT (60' x 110' MIN. LOT SIZE)
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SKETCH PLAN

A PART OF THE NORTH HALF  OF SECTION 20,

TOWNSHIP 1 NORTH, RANGE 68 WEST OF THE SIXTH PRINCIPAL MERIDIAN
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NOTES:
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January 25, 2013 
 
 
Ms. Kristin Schwartz 
A. G. Wassenaar, Inc. 
2180 South Ivanhoe Street 
Denver, Colorado 80221 
 
Dear Ms. Schwartz: 
 
The purpose of this letter is to describe the results of a reconnaissance-level cultural resource 
investigation of the Dearmin Property, which is a 300-acre parcel east of Erie in Weld County, 
Colorado (Figure 1).  This report includes the results of a Class I investigation as well as an on-
site examination of the parcel.  It was prepared by Centennial Archaeology, Inc. (Centennial) for 
A.G. Wassenaar, Inc.  The results of this report are provided as an in-house reconnaissance 
document, which will not be submitted to any federal, state, or local agencies for review.  The 
proposed project area encompasses the north half of the following section (Figure 2): 
 
 Township 1 North – Range 68 West, Section 20 
 
Centennial requested a file search of Section 20 through the Colorado Office of Archaeology and 
Historic Preservation/State Historic Preservation Office (SHPO).  The results of this file search 
were received on January 22, 2013.  Records included in the file search results consist of 
archaeological investigations that have been conducted in the area, cultural resources (prehistoric 
and historic archaeological sites) that have been recorded previously in the area, and GIS 
shapefiles of the cultural resources.  Historic U.S. Geological Survey (USGS) maps were 
consulted for evidence of transportation routes, homesteads, or other resources that may have 
once been present.  Additionally, General Land Office (GLO) records available through the 
Bureau of Land Management (BLM) – Colorado State Office website were examined to 
determine if homestead patents or other records of early historic use exist.    
 
The Class I research revealed that two previous investigations have been undertaken, and that a 
single historic site has been recorded previously within the study area.  The projects are a Class 
III (intensive field) survey of a transmission line, and an archeological inventory of farms and 
ranches in Weld and Broomfield Counties.  The known site is the Hoyt to Terry Street 
Transmission Line (site No. 5WL3154.1), which has been officially evaluated as not eligible for 
the National Register of Historic Places.  This transmission line traverses the extreme 
southwestern corner of the study parcel on a northwest/southeast axis. 
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A review of the 1967 Erie 7.5’ USGS Quadrangle revealed the presence of an unnamed small 
mine or prospecting pit near the eastern boundary of the property.  No other historic features are 
present within the project area on this map.  The mine/prospecting pit does not appear in the 
1904 Niwot 15’ USGS Quadrangle, and is discussed further in the results of the on-site 
examination.   
 
GLO land patent records indicate that the NW¼ of the section was patented by Robert George 
and the NE¼ was patented by Thomas Maguire.  Both patents were issued on February 25, 1870.  
No further information regarding either of these individuals could be found.  No historic 
buildings, roads, or other materials appear in this location on the 1864 GLO survey plat. 
 
The on-site examination of the property was conducted by Kristin A. Gensmer on January 24, 
2013.  The majority of the property has been plowed, thus disturbing any surface-level 
manifestations of cultural resources in the project area.  Reconnaissance consisted of a vehicular 
survey of the northern, eastern, and western property boundaries and pedestrian survey along the 
southern boundary and the drainages.  No prehistoric cultural materials were observed.   
 
Historic evidence includes the transmission line (Figure 3), the small mine or prospecting pit 
(Figures 4 and 5), and two sandstone outcrops on which historic and modern debris were 
observed (Figure 6).  The mine or prospecting pit consists of a large, irregular hole that is 
estimated to be about 3 meters deep.  It is bordered on the east and west by spoils heaps that 
range in height from 1 to 2 meters, and on the north by a spoils pile that is approximately 7 
meters high.  The pit appears to have been abandoned for many years.  Russian thistle and 
assorted forbs grow in the pit and on the spoils piles, which are slumping into the pit.  Low, 
concrete walls are present along the south side, suggesting that a barrier wall or concrete 
foundation was once present but has since been removed.  The appearance of the pit suggests 
that it was associated with the coal mining industry, which dominated the Erie economy during 
the late 19th and early and middle 20th centuries (Town of Erie Historic Preservation Board 
2009).  The rock outcrops consist of two unplowed areas that are approximately 60 meters apart, 
and are situated along the drainage in the southwestern part of the property.  Large sandstone 
slabs and historic debris including a corroded metal pipe, a sanitary can, and colorless and amber 
bottle glass that may have been removed from the surrounding agricultural field have been piled 
on the outcrops.  All of these materials appear to be from the 20th century and are not likely to 
yield additional information regarding the history of the property.  Additionally, a large, 
corroded metal box was observed in a drainage near the western boundary.  No identifying 
markers were present on this item, and it may be associated with modern activities.   
 

Reference Cited 
 

Town of Erie Historic Preservation Board 
 2009 A Selected Timeline of Erie’s History.  Electronic document,  
  www.erieco.gov/DocumentCenter/Home/View/176, accessed January 25, 2013. 
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Please contact me if you have questions or need any additional information.  
 
 
Sincerely, 
 

 
 
Kristin A. Gensmer 
Historical Archaeologist 
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Figure 2.  Map of study area at 1:24,000 scale showing previously recorded cultural materials 
and historic cultural resources within the study area.  



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 3.  View of site 5WL3154.1, looking southeast. 

Figure 4.  View of mine or prospecting pit, looking northwest. 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 5.  View of spoils heap north of mine or prospecting pit, looking 
northwest. 

Figure 6.  View of sandstone outcrops, looking north. 
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APPROVAL BLOCKS 

I. ENGINEER’S STATEMENT: 

I affirm that this report and plan for the Phase I Drainage design of Erie Highlands, 

Planning Areas 5 and 6 was prepared by me (or under my direct supervision) in 

accordance with the provisions of the Town of Erie Standards and Specifications for 

Design and Construction for the owners thereof.  I understand that the Town of Erie 

does not and will not assume liability for drainage facilities designed by others.  

 

 

 

 

_________________________________________                                        

David Forbes, P.E.  

Colorado Professional Engineer 

License #36130   

 

II. OWNER/DEVELOPER’S STATEMENT: 

Oakwood Homes hereby certifies that the drainage facilities for Erie Highlands, 

Planning Areas 5 and 6 shall be constructed according to the design presented in this 

report.  I understand that the Town of Erie does not and will not assume liability for the 

drainage facilities designed and/or certifies by my engineer and that the Town of Erie 

review drainage plans pursuant to the Municipal Code; but cannot, on behalf of Erie 

Highlands, Planning Area 6, guarantee that final drainage design review will absolve 

Oakwood Homes and/or their successors and/or assigns of future liability for improper 

design. 

 

 

_________________________________________                                          

OAKWOOD HOMES  

 

_________________________________________                                          

PRINTED NAME 
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I. GENERAL LOCATION AND DESCRIPTION 

 

A. SITE LOCATION 

This Phase I Drainage Report provides remediation for changes in the drainage 

patterns resulting from the development of the proposed Erie Highlands Planning 

Areas 5 and 6.  The site is bound by Erie Highlands filings to the north, junkyard to 

the east, future Sunset subdivision to the south and, and oil and gas facilities to 

the west.  The site located in Section 20, Township 1 North, Range 68 West of the 

6th Principal Meridian, Town of Erie, Weld County, Colorado.  A vicinity map for 

the site can be found in Appendix A.  The site has no major drainageways or 

storm drainage facilities within these planning areas. 

 

B. DESCRIPTION OF PROPERTY 

Planning Areas 5 and 6 are currently undeveloped old-farmland, and total 

approximately 93.2 acres.  A portion of Planning Area 5 was overlot graded with 

a temporary sediment pond.  The site has naturally occurring slopes ranging from 

1 to 20 percent and is covered with native vegetation.  Soil types consist of Colby 

loam, Midway-Shingle complex, Weld loam and Wiley-Colby complex.  These 

soils are classified as hydrologic group B, D and C.  A soils map can be found in 

Appendix A.   

 

II. DRAINAGE BASINS AND SUB-BASINS 

 

A. MAJOR DRAINAGE BASINS 

The site will follow the historic drainage patterns for the site with some minor 

rerouting due to the proposed roadways and residential lots.  The proposed 

improvements to the site include single-family detached lots, roadways, open 

space, and associated infrastructure.  Runoff will generally drain south and west 

toward proposed detention ponds. The site drainage will not be impacted by 

any irrigation facilities. 

 

The site falls within Zone X, as shown on the Federal Emergency Management 

Agency (FEMA) Flood Insurance Rate Map (FIRM) panels 08013C0441J and 

08013C0442J.  A map is not printed for panel 08013C0442J, but has been 

confirmed to be Zone X. A copy of the FEMA FIRM maps can be found in 

Appendix A.   

 

B. MINOR DRAINAGE BASINS 

This Phase I report will upgrade the drainage patters as outlined Phase III 

drainage report for Erie Highlands Filing 1.  Minor Drainage Basins for Planning 

Areas 5-6 will be delineated using the proposed site plan and grading.  The 

developed minor basins will include overland flow, and storm sewer collection 

systems which will direct stormwater to the proposed outfall points.  Flows will be 

released at historic rates.    Details will be given in the Phase II report. 
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III. DRAINAGE FACILITY DESIGN 

 

A. GENERAL CONCEPT 

This Phase I Drainage Report is in accordance with the Town of Erie Standards 

and Specifications (Reference A), and the Urban Drainage and Flood Control 

District (UDFCD) Storm Drainage Criteria Manual (Reference B).  These manuals 

were used as a basis of design for the site.  Planning Area 5 will discharge into 

Pond 3.  Presently Pond 3 is being used as a temporary sediment pond.  This 

pond will be redesigned to accommodate developed flow per Town standards 

for release rates and open space.  Planning Area 6 will discharge to the south by 

means of a new pond located in the Pond 4 area.  Size and limits will be detailed 

in the Phase II report.  Preliminary sizes are included for all ponds. 

 

The site will follow the historic drainage patterns for the site with some minor 

rerouting due to the proposed roadways and residential lots.  Runoff will 

generally drain south and west toward proposed detention ponds. The site 

drainage will not be impacted by any irrigation facilities.  Flows will be released 

at historic rates. 

 

Water quality measures will be included in the design of the proposed detention 

ponds for the site. The ponds will be designed as an extended detention basin 

which will incorporate structures which will release flows for the excess urban 

runoff volume (EURV), and the 100-year storm event. Water quality storage 

volume will be provided in each detention pond. 

 

The general concept for the drainage design is to maintain the historic drainage 

patterns and release rates for the site. By doing this, it reduces the impact to the 

existing channels.  

 

 

B. SPECIFIC DETAILS 

Drainage sub-basins for the site are less than 160 acres, so the Rational Method 

can be used in determining the flow rates for the site in the future Phase III 

drainage reports for the site.  The sub-basins will be delineated based on the 

existing and proposed topography developed for the project.   

 

The intensity-frequency curves to be used in the Rational Method calculations 

were taken from the Town of Erie Standards and Specifications.  All drainage 

facilities will be analyzed and designed for both the minor (5-year, I=1.43 in) and 

major (100-year, I=2.70 in) storm events.  Time of concentration calculations were 

used to determine the rainfall intensity 
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Hydraulic calculations for street and inlet capacity will be based on the design 

charts in Section 815 of the Town of Erie Standards and Specifications, and 

design spreadsheets provided by the Urban Drainage.  Complete Hydraulic 

calculations will be provided in the Phase III drainage report for the site.  

Hydraulic Grade Lines (HGL) will be calculated using the Bentley program 

StormCAD.   

 

ADAPTATIONS FROM CRITERIA 

There will be no requested adaptations. 

 

 

IV. Summary 

 

The drainage design for Erie Highlands Planning Area 6 conform to The Town of 

Erie Standards and Specifications, and Urban Flood Control Districts’ Drainage 

Criteria Manual where applicable.   

  

V. REFERENCES 

 

A. Town of Erie, Standards and Specifications, January 2015. 

 

B. Drainage Criteria Manual, Volumes 1, 2, & 3, Urban Drainage and Flood Control 

District, June 2001, Revised April 2008, Updated November 2010. 

 

C. Phase III Drainage Report for Erie Highlands, Erie, Colorado, November 2013, by 

Engineering Partners, Inc. 
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APPENDIX A 

HYDROLOGIC CALCULATIONS 

 

VICINITY MAP 

FIRM MAP 

SOILS MAP 

PERCENT IMPERVIOUSNESS CALCULATIONS 

RUNOFF COEFFICIENT CALCULATIONS 

DETENTION STORAGE CALCULATIONS 
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Hydrologic Soil Group

Hydrologic Soil Group— Summary by Map Unit — Weld County, Colorado, Southern Part (CO618)

Map unit symbol Map unit name Rating Acres in AOI Percent of AOI

36 Midway-Shingle
complex, 5 to 20
percent slopes

D 21.7 17.9%

79 Weld loam, 1 to 3 percent
slopes

C 39.4 32.5%

82 Wiley-Colby complex, 1
to 3 percent slopes

B 9.8 8.0%

83 Wiley-Colby complex, 3
to 5 percent slopes

B 50.5 41.6%

Totals for Area of Interest 121.4 100.0%

Hydrologic Soil Group—Weld County, Colorado, Southern Part

Natural Resources
Conservation Service

Web Soil Survey
National Cooperative Soil Survey

7/21/2015
Page 3 of 4



Planning Areas 5-6
Proposed Conditions

Composite Percent Imperviousness

CORE Project # 15-023

7/30/2015

dcf

COMPOSITE BASIN -WEIGHTED "C" CALCULATIONS

-REFERENCE USDCM Volume 1 - Figures RO-3 thorough RO-5

Multi-Unit Multi-Unit

3.8 DU's/Ac 4.6 DU's/Ac (detached) (attached) School
Streets: 

Paved
Parks 2-7% Slope >7% Slope Historic

% Imperv. 40.00% 45.00% 60.00% 75.00% 50.00% 100.00% 5.00% 5.00% 5.00% 2.00%

Total Percent

BASIN Area Area Area Area Area Area Area Area Area Area Impervious

PA5 23.85 3.85 6.70 6.20 40.60 32.3%

POND 4 2.30 6.50 8.80 13.2%

PA 6 31.30 8.10 39.40 36.2%

OS 1.90 2.50 4.40 20.6%

Clay Soil

Residential Lawns

Single Family



Planning Areas 5-6
Final Drainage Report - Propsoed Conditions

Runoff Coefficients

CORE Project # 15-023

7/30/2015

dcf

COMPOSITE DEVELOPED BASIN -WEIGHTED "C" CALCULATIONS

-REFERENCE UDFCD V.1 RUNOFF 2.7

CA = KA + (1.31i
3
 - 1.44i

2
 + 1.135i  - 0.12) for CA > or + 0, otherwise CA = 0 (RO-6) Correction Factors, KA & KCD

CB = (CA + CCD)/2 Storm Return Period

CCD = KCD + (0.858i
3
 - 0.786i

2
 + 0.774i  + 0.04) (RO-7) 5-year 25-Year 100-Year

 i  = % imperviousness/100 expressed as a decimal A -0.08i + 0.09 -0.19i + 0.24 -0.25i + 0.32

KA = Correction factor for Type A soils C or D -0.10i + 0.11 -0.28i + 0.33 -0.39i + 0.46

KCD = Correction factor for Type C and Type D soils

% Imperv. i Correction Factors, KA & KCD Runoff Coefficients, C Basin Total Weighted Runoff Coefficients, C

5-Year 25-Year 100-Year 5-Year 25-Year 100-Year Area Area 5-Year 25-Year 100-Year

A 0.06 0.18 0.24 0.20 0.32 0.38

PA5 32.31% 0.32 B - - - 0.26 0.40 0.48 16.20 40.6 0.29 0.45 0.53

C or D 0.08 0.24 0.33 0.31 0.48 0.57 24.40

A 0.08 0.21 0.29 0.09 0.22 0.29

POND 4 13.24% 0.13 B - - - 0.16 0.32 0.42 8.8 0.23 0.42 0.54

C or D 0.10 0.29 0.41 0.23 0.42 0.54 8.80

A 0.06 0.17 0.23 0.23 0.34 0.39

PA 6 36.16% 0.36 B - - - 0.28 0.41 0.49 39.4 0.33 0.49 0.58

C or D 0.07 0.23 0.32 0.33 0.49 0.58 39.40

A 0.07 0.20 0.27 0.14 0.26 0.33

OS 20.57% 0.21 B - - - 0.20 0.36 0.44 4.4 0.26 0.45 0.55

C or D 0.09 0.27 0.38 0.26 0.45 0.55 4.40

Soil Type

Basin ID Soil Type



Project:

Basin ID:

40.60

32.3%

0

32.3%

Percentage of Area Area (acres)

0.0% 0.0
40.0% 16.2
60.0% 24.4

  

Initial--f i Final--fo

3.6 0.5 0.0018

(watershed inches) (acre-feet)

0.38 1.2942 Design Oulet to Empty 
EURV in 72 Hours

100-year Detention Volume Including WQCV
5 0.69 2.34 38.16

Notes:

* User input data 
shown in blue.

2) Results shown reflect runoff reduction from Level 1 or 2 MDCIA and are plotted at the watershed's total imperviousness value; the 
impact of MDCIA is reflected by the results being below the curves.
3) Maximum allowable release rates for 100-year event are based on Table SO-1. Outlet for the Excess Urban Runoff Volume (EURV) to 
be designed to empty out the EURV in 72 hours. Outlet design is similar to one for the WQCV outlet of an extended detention basin (i.e., 
perforated plate with a micro-pool) and extends to top of EURV water surface elevation.

Recommended Horton's Equation Parameters for CUHP

Effective Imperviousness
1

Type C or D

Decay             

Coefficient--a

4) EURV approximates the difference between developed and pre-developed runoff volume.
5) 100-yr detention volume includes EURV.  No need to add more volume for WQCV or EURV

Detention Volumes 
2,5

EXCESS URBAN RUNOFF CONTROL (FULL-SPECTRUM) DETENTION SIZING

Erie Highlands PA5

Pond 3

1) Effective imperviousness is based on Figure ND-1 of the Urban Storm Drainage Criteria Manual (USDCM).

Area of Watershed (acres)

Subwatershed Imperviousness

Level of Minimizing Directly Connected 

Impervious Area (MDCIA)

Hydrologic Soil Type

Type A

Type B

Excess Urban Runoff Volume
4

Infiltration (inches per hour)

Maximum Allowable 

Release Rate, cfs
3

0.00
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Percent Total Imperviousness

100-yr Vol Type A Soil

100-yr Vol Type B, C & D Soils

EURV Type A Soil

EURV Type B Soil

EURV Type C/D Soil

100-yr Storage Volume

EURV Storage Volume

UDFCD Detention Sizing Pond 3.xls 7/30/2015, 2:36 PM



Project:

Basin ID:

8.80

13.2%

0

13.2%

Percentage of Area Area (acres)

0.0% 0.0
0.0% 0.0

100.0% 8.8
  

Initial--f i Final--fo

3 0.5 0.0018

(watershed inches) (acre-feet)

0.13 0.0938 Design Oulet to Empty 
EURV in 72 Hours

100-year Detention Volume Including WQCV
5 0.29 0.21 8.80

Notes:

Hydrologic Soil Type

Type A

Type B

Excess Urban Runoff Volume
4

Infiltration (inches per hour)

Maximum Allowable 

Release Rate, cfs
3

4) EURV approximates the difference between developed and pre-developed runoff volume.
5) 100-yr detention volume includes EURV.  No need to add more volume for WQCV or EURV

Detention Volumes 
2,5

EXCESS URBAN RUNOFF CONTROL (FULL-SPECTRUM) DETENTION SIZING

Erie Highlands PA6

Pond 4

1) Effective imperviousness is based on Figure ND-1 of the Urban Storm Drainage Criteria Manual (USDCM).

Area of Watershed (acres)

Subwatershed Imperviousness

Level of Minimizing Directly Connected 

Impervious Area (MDCIA)

* User input data 
shown in blue.

2) Results shown reflect runoff reduction from Level 1 or 2 MDCIA and are plotted at the watershed's total imperviousness value; the 
impact of MDCIA is reflected by the results being below the curves.
3) Maximum allowable release rates for 100-year event are based on Table SO-1. Outlet for the Excess Urban Runoff Volume (EURV) to 
be designed to empty out the EURV in 72 hours. Outlet design is similar to one for the WQCV outlet of an extended detention basin (i.e., 
perforated plate with a micro-pool) and extends to top of EURV water surface elevation.

Recommended Horton's Equation Parameters for CUHP

Effective Imperviousness
1

Type C or D

Decay             

Coefficient--a
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Percent Total Imperviousness
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100-yr Vol Type B, C & D Soils

EURV Type A Soil

EURV Type B Soil

EURV Type C/D Soil

100-yr Storage Volume

EURV Storage Volume

UDFCD Detention Sizing Pond 4.xls 7/30/2015, 2:37 PM



Project:

Basin ID:

39.40

36.2%

0

36.2%

Percentage of Area Area (acres)

0.0% 0.0
0.0% 0.0

100.0% 39.4
  

Initial--f i Final--fo

3 0.5 0.0018

(watershed inches) (acre-feet)

0.42 1.3655 Design Oulet to Empty 
EURV in 72 Hours

100-year Detention Volume Including WQCV
5 0.77 2.54 39.40

Notes:

* User input data 
shown in blue.

2) Results shown reflect runoff reduction from Level 1 or 2 MDCIA and are plotted at the watershed's total imperviousness value; the 
impact of MDCIA is reflected by the results being below the curves.
3) Maximum allowable release rates for 100-year event are based on Table SO-1. Outlet for the Excess Urban Runoff Volume (EURV) to 
be designed to empty out the EURV in 72 hours. Outlet design is similar to one for the WQCV outlet of an extended detention basin (i.e., 
perforated plate with a micro-pool) and extends to top of EURV water surface elevation.

Recommended Horton's Equation Parameters for CUHP

Effective Imperviousness
1

Type C or D

Decay             

Coefficient--a

4) EURV approximates the difference between developed and pre-developed runoff volume.
5) 100-yr detention volume includes EURV.  No need to add more volume for WQCV or EURV

Detention Volumes 
2,5

EXCESS URBAN RUNOFF CONTROL (FULL-SPECTRUM) DETENTION SIZING

Erie Highlands PA6

PA 6

1) Effective imperviousness is based on Figure ND-1 of the Urban Storm Drainage Criteria Manual (USDCM).

Area of Watershed (acres)

Subwatershed Imperviousness

Level of Minimizing Directly Connected 

Impervious Area (MDCIA)

Hydrologic Soil Type

Type A

Type B

Excess Urban Runoff Volume
4

Infiltration (inches per hour)

Maximum Allowable 

Release Rate, cfs
3
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EURV Type A Soil

EURV Type B Soil

EURV Type C/D Soil

100-yr Storage Volume

EURV Storage Volume

UDFCD Detention Sizing Pond 5.xls 7/30/2015, 2:38 PM



Description

Hydrologic soil groups are based on estimates of runoff potential. Soils are
assigned to one of four groups according to the rate of water infiltration when the
soils are not protected by vegetation, are thoroughly wet, and receive precipitation
from long-duration storms.

The soils in the United States are assigned to four groups (A, B, C, and D) and
three dual classes (A/D, B/D, and C/D). The groups are defined as follows:

Group A. Soils having a high infiltration rate (low runoff potential) when thoroughly
wet. These consist mainly of deep, well drained to excessively drained sands or
gravelly sands. These soils have a high rate of water transmission.

Group B. Soils having a moderate infiltration rate when thoroughly wet. These
consist chiefly of moderately deep or deep, moderately well drained or well drained
soils that have moderately fine texture to moderately coarse texture. These soils
have a moderate rate of water transmission.

Group C. Soils having a slow infiltration rate when thoroughly wet. These consist
chiefly of soils having a layer that impedes the downward movement of water or
soils of moderately fine texture or fine texture. These soils have a slow rate of water
transmission.

Group D. Soils having a very slow infiltration rate (high runoff potential) when
thoroughly wet. These consist chiefly of clays that have a high shrink-swell
potential, soils that have a high water table, soils that have a claypan or clay layer
at or near the surface, and soils that are shallow over nearly impervious material.
These soils have a very slow rate of water transmission.

If a soil is assigned to a dual hydrologic group (A/D, B/D, or C/D), the first letter is
for drained areas and the second is for undrained areas. Only the soils that in their
natural condition are in group D are assigned to dual classes.

Rating Options

Aggregation Method:  Dominant Condition

Component Percent Cutoff:   None Specified

Tie-break Rule:  Higher

Hydrologic Soil Group—Weld County, Colorado, Southern Part

Natural Resources
Conservation Service

Web Soil Survey
National Cooperative Soil Survey

7/21/2015
Page 4 of 4



Phase I Drainage Report for 
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Erie Highlands, Planning Area 6 
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EXECUTIVE SUMMARY 
 
 We investigated conditions and developed opinions regarding subsidence risk 

for the subject property. The Boulder Valley #1 Mine is located below the site. A rock 

tunnel was constructed to connect the west portion of the mine to the east portion of 

the mine. The mines are separated by a fault. The mine was operated between 1917 

and 1947 and is located under areas planned for residential and commercial 

development. 

 

Mine conditions were explored by reviewing previously performed investigations 

and drilling 7 borings.  The floor of the coal seam was found at depths ranging from 

199 to 325 feet.  Three shafts were identified from Colorado Geologic Survey (CGS) 

maps that lie on or adjacent to the property. The main shaft is located near the 

southeastern boundary of the site. One air shaft lies off the property near the 

southeast portion of the site and one air shaft is located on the western portion of the 

site. 

 

 Our analysis indicates the risk of future subsidence propagating to the surface 

is low for areas where the thickness of bedrock above the mine coal seam is greater 

than 90 feet.  The three shafts located on or adjacent to the property, and a 200 feet 

radius around each shaft will be classified as significant risk. The remaining mine 

areas have adequate bedrock thickness and were classified as low risk (Figure 2). We 

have located the shafts. If development is planned in the shaft areas, we recommend 

mitigation be conducted or the areas avoided. If mitigation of the shafts is planned, we 

also recommend the State of Colorado and governing municipality be presented with 

the mitigation plan for review prior to construction. 

 

Based upon our analysis we believe residential or commercial construction is 

feasible in areas rated low risk.  No restrictions or special building requirements are 

necessary.  We believe the risk of caving or trough subsidence affecting overlying 

development in these areas is low. 
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Development in mined areas rated as significant is not recommended without 

mitigation.  Mitigation would involve a drilling and grouting program.   

 

SCOPE         

 

 This report presents the results of our Subsidence Investigation for the Erie 

Highlands in Weld County, Colorado (Figure 1).  The purpose of this investigation was 

to evaluate the condition and extent of mining and analyze the risk of subsidence.  A 

portion of the Boulder Valley #1 Mine, which lies beneath the property, was 

investigated. The report includes the results of our historical research, field 

investigation, discussions of the extent of mining, subsidence mechanisms, and 

engineering analyses of subsidence risk.  A discussion of practical mitigation methods 

is also included.  Our investigation was performed in general conformance with our 

proposal (No. DN 05-0641 dated July 6, 2005). 

 

PREVIOUS INVESTIGATION 
 

 We reviewed previous investigations and considered them in our evaluation.  

These included: 

 
1. “Mine Subsidence Investigation Horst Property Sec. 20 Township 1 North 

Range 68 West Erie, Colorado,” by Western Environment and Ecology, 
Inc., Project No. 167-003-02, dated April 4, 2000. 

 
2. “Engineering Geology and Mine Subsidence Study, Proposed 

Residential Development near Erie, Weld County, Colorado,” by Michael 
W. West and Associates, Inc., Project No. 04624, dated January 10, 
2005. 

 
3. Draft Report – “Engineering Geology and Mine Subsidence Study 

Highland Park Subdivision, Near Erie, Weld County, Colorado,” by 
Michael W. West and Associates, Inc., Project No. 04624, dated March 
23, 2005. 
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HISTORICAL RESEARCH 

 

 Mining began in the Boulder-Weld coal field in the late 1800s.  We researched 

available Mine maps from the CGS.  Existing maps indicate the Boulder Valley #1 

Mine is below a portion of the site  (Figure 1).  Mines in the area were typically 

accessed by vertical hoist shafts.  Air shafts were also typically excavated parallel to 

the entry and possibly at other locations depending upon the size of the mine.  Once 

the entry and shaft penetrated the mineable coal layer, motor roads or haulways were 

cut parallel and perpendicular to the strike of the seam.  Rooms typically 20 feet wide 

and 100 to 300 feet long were cut with pillars approximately 15 to 40 feet wide 

between rooms for support.  Typically about 30 to 60 percent extraction was achieved 

by room and pillar mining. 

 

 Upon completion of the room and pillar operation, pillars were partially or fully 

removed using retreat mining techniques.  Typically, 15 to 25-foot wide sections of 

support pillars were removed leaving “stump” pillars.  After retreat mining, the 

remaining pillars and roof coal were shaved resulting in 75 to 85 percent extraction in a 

given panel.  However, barrier pillars left to protect haulways resulted in overall 

extractions on the order of 50 to 70 percent. 

 

MINE OPERATION YEARS REPORTED PRODUCTION 
Boulder Valley #1 1910 - 1947 3,518,912 

 

INVESTIGATION 

 

 Our investigation was developed to evaluate the potential for surface 

subsidence resulting from abandoned underground coal mining.  After reviewing 

available information the investigation plan was developed to: 
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1. Obtain geologic data on lithology and stratigraphy of the mine 
overburden; 

 
2. Explore mine conditions: mine locations, depth to mining, seam 

thickness, mine extraction, voids and rubble zones; 
 

3. Analyze subsidence potential; and 
 

4. Formulate recommendations for development. 

 
Seven exploratory borings were drilled using rotary drilling techniques. Drilling 

was conducted by N.R. Bideau Drilling of Casper, Wyoming. Boring locations and 

elevations were surveyed in the field by Carroll and Lange. Borings were logged using 

gamma, density, and a borehole caliper. Geophysical logging was conducted by Colog 

of Golden, Colorado. The location of exploratory borings is shown on Figure 1. Boring 

logs and a summary of conditions found are presented in Appendix A. 

 

SUBSURFACE CONDITIONS 

 

Bedrock of the Laramie Formation is present under the overburden soils and 

consist of claystone, shale and scattered beds of sandstone and lignite.  The Laramie 

Formation produced economically important beds of coal.  Locations of coal deposits 

are controlled by faulting.  Mining within these coal beds has been documented in 

surrounding areas. 

 
Surficial Soils 
 

 The alluvium consists of sandy clays.  The depth of alluvium varied from nine to 

twenty-two feet at our boring locations. 

 

 Neither the natural alluvium nor the fill have substantial strength.  Experience 

indicates the alluvium tends to flow into mine voids and will not arch to resist 

subsidence forces.  For analysis purposes, the strengths of the surficial soils are 

assumed to be nil. 
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Bedrock 
 

 The surficial soils are underlain by bedrock consisting of interbedded claystones 

and shales.  The stratigraphy of the bedrock was erratic across the site.  The bedrock 

above the coal seam consisted of claystone and shale of varying thickness. 

 
Coal Seam 
 

 The roof of the mineable coal seam was encountered at depths ranging from 

199 to 325 feet below the ground surface.  The coal seam thickness ranged from 5 to 

8 feet. 
 

MINE CONDITIONS 

 

 A general picture of the subsurface was developed by researching available 

mine records, previous subsidence investigations and previous geologic and 

geotechnical studies.  Additional field explorations by our firm were performed to better 

define the subsurface conditions and subsidence hazard. 

 

 The depth of mining reported on existing mine maps appears to be fairly 

accurate.  We found a 5 to 8 foot thick coal seam, which would have been the likely 

mineable seam, at depths ranging from 199 to 325 feet.  Additional thinner seams 

(coal riders) were found throughout.  The relative thinness and poor quality coal lead 

us to believe mining of these seams was not done.  The results of our borings and 

geophysical logging showed the over bearing bedrock to be intact. 

 

 The thickness of bedrock above the mined seam ranged from 173 to 306 feet.  

The thickness of bedrock was over 90 feet above undermined areas within this 

property. 

 

The locations of the mined areas were estimated considering the mine maps, 

drilling results, and geologic conditions.  An accurate extent of mining cannot be 

determined without a more extensive drilling program than was conducted for this 
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investigation.  Mine maps can be inaccurate due to pillar robbing or surveying 

discrepancies.  We used a combination of methods to estimate the extent of mining 

with a sufficient degree of confidence to formulate development recommendations.  

The location/extent of the Boulder Valley #1 Mine is discussed below. 

 

Boulder Valley #1 Mine: The mine maps show some detail including an outline 

of the mine area, haulways and extraction zones.  The maps show the main shaft for 

this mine in the southeast corner of the investigation area. There are two mapped air 

shafts for this mine. One air shaft is located off of the property, southeast of the site. 

The other air shaft was located in the field by using a front end loader. It is located in 

the western portion of the site. The mine appears to extend across the eastern two-

thirds of the property, with a smaller part of the mine in the western portion of the site. 

The smaller mine is connected to the larger mine by a rock tunnel. The rock tunnel 

extends through a fault to connect the two mines.  The mine had between 173 and 306 

feet of bedrock cover. 

 

SUBSIDENCE MECHANISMS 

 

 When coal is mined underground, the rock overlying the extraction is stressed 

and will subside into the extraction.  The occurrence of subsidence and the 

mechanisms by which the overburden rock is distressed and displaced depend upon 

physical properties of the overburden, coal and floor materials, the size of individual 

extractions and extraction ratios achieved.  Subsidence may be caused as a result of 

failure of the mine roof, coal pillars or mine floor materials.  Subsidence may take the 

form of sinkholes or a chimney-type cave, a gently sagging or trough-type subsidence, 

or settlement of backfill materials in entry or air shafts.  The following paragraphs 

discuss potential subsidence mechanisms. 
 
Caving Subsidence 
 

Subsidence can produce sinkholes or depressions at the ground surface by 

caving of materials overlying comparatively shallow mine working.  Caving occurs as 
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the roof over an opening begins to fracture and collapse into the space where the 

extraction has occurred.  This process continues until the space is either occupied by 

debris or the caving continues to the surface.  Caving is more common over room and 

pillar operations. The depth to mining is important when determining whether or not 

the subsidence feature will reach the surface.  Also important are the thickness of the 

extraction and bulking and strength characteristics of the overburden rock. 

 

 The size of sinkholes caused by caving is controlled by the geometry of the 

mine and properties of the overburden.  The depth of the sinkholes depends on the 

depth to mining, thickness of the extraction, and bulking properties of the overburden.  

The areal extent of surface depressions is largely controlled by the size of the mine 

opening.  Research has found that sinkholes typically are circular or elliptical in shape 

and usually not larger than the size of the extraction causing them. 
 
Trough Subsidence 
 

Trough-type subsidence is a sagging of the overburden triggered where large 

extraction ratios and panel sizes are achieved, both in areas of room and pillar mining 

and longwall mining.  This generally occurs as a caving of the immediate roof followed 

by sagging of overlying strata.  Trough-type subsidence is the common mechanism 

over longwall mines in the United States and Europe.  However, troughs which 

develop over partial extractions differ greatly from those which occur over longwall 

mining.  Oravecz (1977) found the magnitude of subsidence above partial extractions 

is considerably smaller than subsidence which develops over total extraction mines.  

The presence of internal barriers and the low width to depth ratios helps reduce the 

magnitude of displacement. 

 

Trough-type subsidence over room and pillar mining will be localized as 

compared to the area-wide troughs developed by longwall mining.  As with sinkholes, 

the depth and areal extent of troughs will depend on the depth to mining, physical 

properties of the overburden, and extraction ratios achieved.  The shape of 

depressions will be irregular due to the presence of remnant pillars.  Like longwall 
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mining, subsidence over retreat mining will develop rapidly due to recompression of 

rubble or re-orientation of beds which have sagged. 

 
Shaft Collapse 
 

 The subsidence hazard associated with entry or air shafts is high because of 

the sudden and significant nature of movement.  Although small in area, shafts can be 

dangerous because of the haphazard way in which they were backfilled in the past.  

Typically, shafts were filled with debris left over from the mining operation, including 

timbers, mine waste, and trash.  Over a period of time, the debris plugged in the shaft 

can loosen and settle, leading to dramatic subsidence at the surface. 

EVALUATION OF SUBSIDENCE POTENTIAL 

 

 Our investigation furthered the understanding of the subsidence potential in this 

area by providing detailed information regarding the existing subsurface conditions and 

mine locations.  Our analysis was intended to determine a minimum bedrock thickness 

above the coal seam beyond which caving subsidence would not be expected to reach 

the surface.  We used three analysis methods which included mine geometry, bulking 

factor and computer modeling. 

 
Mine Geometry 
 

 One method of evaluating whether caving subsidence will propagate to the 

surface can be addressed through the mine geometry.  The critical dimensions 

effecting subsidence are the thickness of cover or overburden height (H) and the 

extraction thickness (h).  Piggot and Eynon (1977) suggest subsidence will not 

propagate to the ground surface over room and pillar workings where the overburden 

to extraction thickness ratio (H/h) exceeds 10.  The overburden alluvium is primarily 

clayey sands and sandy clays and possess very little strength to prevent caving, 

therefore, only the bedrock thickness is considered.  Using a coal seam extraction 

thickness of 8 feet, caving is not expected to propagate through more than 80 feet of 

bedrock. 
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Bulking Factor 
 

 Caving of the roof above a mine can continue until the extraction and collapse 

area is filled with broken and bulked rock or the caving reaches the surface.  The 

height to which caving can occur is based on the coal seam thickness and the bulking 

of the collapsed rock.  The increase in the volume of the collapsed rock is referred to 

in terms of its “Bulking Factor” (Piggot and Eynon, 1977).  The Bulking Factor was 

calculated in terms of thickness and defined as the original extraction height minus any 

remaining void divided by the height of the rubble zone above the mine roof.  Typical 

bulking factors for this coal strata range from 30% to 50% (Piggot 1997).  Assuming a 

conical shaped collapse with a conservative Bulking Factor of 40%, as measured from 

old mine maps, results in a collapse height of 60 feet.  Applying a factor of safety of 

1.5 results in a bedrock thickness of 90 feet. 

 
 H = 3h/B for conical collapse 
 
 H = Collapse height above mined coal seam roof. 
 
 B = Bulking Factor (0.40) 
  

h = Original extraction thickness (8.0 feet) 
 
Computer Modeling 
 

 The Finite Element Method (FEM) program Adina was used. The model was 

based on typical physical properties representative of the strata to simulate the 

process of roof failure and void propagation independent of the bulking process. Our 

analysis supported that underground subsidence would not propagate to the surface in 

areas of greater than 90 feet of bedrock cover.  

SUBSIDENCE POTENTIAL 

 

 As discussed previously, analysis methods included mine geometry, bulking 

factors, computer modeling and evaluation of historical events.  Analysis results are 

summarized below. 
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 Our investigation and analysis indicates there is risk of caving subsidence 

reaching surface in areas where the bedrock above the coal seam is less than 80 to 

90 feet thick. Undermined areas with a bedrock thickness in excess of 90 feet are 

judged to have a low risk of caving subsidence. This is a conservative choice based 

upon the methods used. A map showing estimated areas of low and significant 

subsidence risk is presented on Figure 2. 

 

  Mine Geometry  80-foot bedrock thickness 
 
  Bulking Factor  90-foot bedrock thickness 
 

 Considering the nature of sinkhole subsidence, we believe the potential damage 

to building, roadways and utilities are likely to be high in significant risk areas (areas 

with less than 90 feet of bedrock cover). The surface effects of subsidence can result 

in property damage from vertical settlement, horizontal ground strain, and tilt or 

rotation. Severe ground movements from sinkhole subsidence can destroy building 

foundations and disrupt utilities. 

 

 Our study of available mine maps and investigation at the site indicate the 

presence of three shafts on or adjacent to the site that effect subsidence risk on the 

subject property.  Shaft collapse does pose a risk, and the hazard associated with 

shafts should be considered high.  We recommend a 200 foot radius be extended from 

the location of the shafts, and the area be classified as “significant” subsidence 

potential.  If development is planned near the shafts, we recommend subsidence 

mitigation be performed. We also recommend that prior to any construction, the State 

of Colorado and any governing municipality be given the mitigation plans for review. 

 

DEVELOPMENT CONSIDERATIONS AND MITIGATION ALTERNATIVES 

 

 The following is a discussion of development and/or mitigation alternatives for 

the identified risk areas.  
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Low Risk Areas 
 

The subsidence risk is judged low for most of the site with the exception of shaft 

areas.  We believe residential or commercial construction is feasible in areas rated as 

low risk.  No extraordinary restrictions or special building requirements are necessary. 

 Typical building code requirements for foundation walls to be reinforced to simply 

span a minimum of 15 feet should apply.  If shafts are located and mitigated (grouted) 

then these areas will revert to a low risk category with no restrictions. 

 

 In areas where bedrock is near the minimum thickness care must be taken that 

the bedrock is not disturbed during construction, such as during basement 

construction, utility installation or deep sub-excavation.  Any excavation into the 

bedrock surface will decrease the bedrock thickness and could change the subsidence 

potential from low to significant.  If development approaches any high risk zone 

additional drilling should be performed to verify adequate bedrock thickness. 

 

 Placing lots or building envelopes over grouted shaft areas is considered safe 

from an engineering viewpoint.  We anticipate notifying homeowners through the Soils 

and Foundation Summary report of undermined areas and shafts.  You may consider 

locating building areas and/or lots outside of shaft areas to reduce homeowner 

concerns as much as practical.  Construction over mitigated shafts should be feasible 

in roadway, detention ponds or commercial areas provided the owner is aware of the 

condition. 

 

 There is a small possibility that unmapped air shafts exist.  Considering the 

information available we believe the risk of this condition occurring and causing a 

future subsidence event is small.  The risk is not eliminated.  Grading above the mined 

areas should be observed to attempt to identify any shafts to reduce the risk as much 

as possible.  If a shaft subsidence event occurs in the future then filling and grouting 

would be required. 
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Significant Risk Areas 
 

We do not recommend buildings, roads or major utilities be constructed over 

significant risk areas.  Shaft areas should be avoided (200 foot radius) or mitigated as 

discussed below. This property does not appear to have any significant risk areas 

except for those around the shafts. 
 
Shaft Areas 
 

 Three shafts are located on or adjacent to the property.  These three shafts 

were the only shafts found on mine maps. Full depth grouting is the recommended 

mitigation method for these shafts.  Concrete plugs or slabs at the ground surface are 

not recommended since overburden soils could flow into the shaft areas if it subsides. 

Depending on the size/location of the shafts we anticipate 1 to 4 grout columns, full 

depth will be required.  The grout is intended to fill voids and compact the backfill 

material.  We are available to assist in preliminary pricing and monitoring during 

grouting, if desired. 

 

LIMITATIONS 

 

 Our investigation was planned to obtain a level of information necessary to 

perform an analysis and evaluation of the subsidence hazard.  Our conclusions 

regarding the risk of future subsidence were based on our investigation and analysis, a 

review of available mine records, previous studies and our experience. However, there 

is no guarantee that the government agencies will allow development in these areas. 

Based on data from other reports and our investigation, they may deny any 

development of the area, limit development type or require additional investigation and 

analysis prior to approval. There is no method, to our knowledge, of eliminating all risk 

of subsidence effects. If additional data becomes available concerning unreported 

mining or additional subsidence features develop in the area, we should be contacted 

to evaluate the situation. 
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We believe this investigation was conducted with that level of skill and care 

ordinarily used by geotechnical engineers practicing in this area at this time.  No 

warranty, express or implied, is made.  We appreciate the opportunity to provide this 

service.  If we can further explain our opinions and conclusions as contained in this 

report, please contact us. 

 
CTL | THOMPSON, INC.  
 
 
Matthew A. Best 
Engineering Technician 
 
Reviewed by:      Reviewed by: 
 
 
Gregg M. Tateyama      Damon B. Thomas, P.E. 
Project Engineer      Project Manager 
 7-9-13 
MAB:DBT/mab/bg 
(7 copies sent) 
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Concrete Structures and Machinery from Coal Mine

Coal Waste Stockpile Near Main Shaft

FIG. C-1



 

Overview of Air Shaft - 1

Approximate location of air shaft marker

FIG. C-2
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Mined Land Reclamation Marker - Boulder Valley #1 Air Shaft - 1

FIG. C-2



 

Closeup view of the Air Shaft - 1 Marker

FIG. C-3
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Overview of the location of Air Shaft - 2 at 4 feet below grade

Approximate outline of Air Shaft - 2

FIG. C-3



 

Overivew of Air Shaft - 2 at 13 feet deep

Approximate outline of Air Shaft - 2

FIG. C-4
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Debris found in backfill material of Air Shaft - 2

FIG. C-4
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Dearmin Property, Ecological Site Assessment- Vegetation, Wildlife, Wetlands, Special
Status Species

1.0 Introduction

The Dearmin site is located just southeast of the original Erie townsite, within the Erie city
limits. The site includes approximately 300 acres of undeveloped land. County Road 8 runs
along the north boundary, County Road 5 along the east, Green Mill Road along the west, and
undeveloped land (and a shooting range) borders the south boundary. Attachment A includes a
Site Inventory Map showing site location and site photos.

Wildland Consultants, Inc. (WCI) completed an Ecological Assessment of the site to determine
if the project area supports important plant communities, wetlands, wildlife habitat, or potential
habitat for special status species. Mr. Eric Berg of WCI completed a field review and literature
review to complete this assessment. Mr. Berg is a Certified Wildlife Biologist and Certified
Professional Wetland Scientist with over 20 years of experience working in Colorado.

2.0 Site Description, Vegetation, Wildlife

WCI completed a field review of the site on January 20th, 2013. A formal wetland delineation
was not completed. No surveys for special status species were completed. The field review was
designed to identify potential ecological issues that may need to be addressed as the project is
developed.

2.1 General Site Description and Plant Communities

The dominant existing land-use on the development site is open space/fallow farm land used for
growing winter wheat. There appears to be an abandoned underground coal mine in the
southeast site corner. There are 3 oil and gas well pads on the site.

There are 2 small remnant native grassland communities on the site, associated with 2 small
steep drainage basins. These small native grassland areas are in poor condition. The dominant
plant community on the site is agricultural land. Weedy plants are found along field margins and
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roads( kochia, sunflower, cheatgrass, Canada thistle, and cheatgrass). Invasive and noxious
weeds present include: Canada thistle and field bindweed.

There are no streams, defined drainages, or riparian habitat on the site. (Attachment A, site
photos).

2.2 Wetlands and Waters of the United States

Regulatory Background-

Wetlands and waters of the United States are protected under the Section 404 of the Clean Water
Act (CWA). Discharge of fill or dredged materials to wetlands is regulated by the CWA. A
permit from the Army Corps of Engineers (ACOE) may be needed for any discharge of any fill
materials into wetlands. To be considered jurisdictional by the ACOE a wetland needs to have a
nexus or connection to other wetlands and waters. Only jurisdictional wetlands require permits
for fill.

Site Conditions-

There are no National Wetland Inventory (NWI) mapped wetlands on the site (NWI 2013).
During the field reconnaissance WCI did not locate any other wetland areas or potential wetland
areas on the site. The nearest wetlands are along Coal Creek approximately 0.4 miles to the
west. The site does support 2 drainage swales with steeper slopes that have not been farmed.
There are no wetlands or defined stream channels in these 2 swales.

2.3 Threatened, Endangered and Special Status Species

WCI reviewed habitat conditions on the site to determine if the area provides potential habitat to
any federally listed species that are protected under the Endangered Species Act (ESA). Species
that are federally listed (formerly listed as Endangered or Threatened) are protected by the ESA.
The U.S. Fish and Wildlife Service (USFWS) is the federal agency responsible for administering
the ESA. Based on a search of the USFWS database there are several listed species that have the
potential to occur in Boulder County (USFWS 2013). WCI reviewed this list prior to
completing the field review. Based on habitat and site conditions the following species have the
potential to occur in the general region of the proposed development.

Plants-

Two federally listed (Threatened) plant species, the Ute ladies’ tresses orchid (Spiranthes
diluvialis) and the Colorado butterfly plant (Guara neomexicana) have potential to occur in the
general region.
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The Ute ladies’-tresses orchid has been documented in areas with seasonally wet soils and wet
meadows nears springs, lakes, or perennial streams and their associated flood plains below 6,500
feet above sea level in the South Platte River Drainage (USFWS 1992a). Known populations of
this species occur in Nevada, Utah, and eastern and western Colorado (USFWS 1992b). Several
historically documented populations are known to occur along the Front Range and in Boulder
County in Colorado.

The Colorado butterfly plant is a perennial plant endemic to moist and mesic areas in
southeastern Wyoming, north-central Colorado, and western Nebraska (USFWS 2000). It
typically grows on sub-irrigated alluvial soils at elevations between 5000 and 6400 feet.
Populations are commonly found in floodplains and drainage bottoms and in depressions along
slow-moving streams (Fertig 2000, O’Kane 1988a). Populations are known to occur in Weld
and Larimer Counties, Colorado (Floyd 1995, USFWS 2010).

No known populations of either species are located near the development site. The site does not
support any wetlands, wet meadows, or streams or other potential habitat areas. Impacts to listed
plant species are not expected.

Wildlife-

The only Federally listed wildlife species that has the potential to occur in the region of the
development site is the Preble’s meadow jumping mouse (Zapus hudsonius preblei). Preferred
habitat for the Preble’s meadow jumping mouse includes thick shrubby riparian habitat along
regional streams and rivers (Armstrong et al. 1997). Critical habitat has been established for this
species in Boulder County. The development site is not within or near a Critical Habitat area.
There are no known populations of Preble’s meadow jumping mouse anywhere near the
development site.

The development site is dominated by tilled lands. There is no potential habitat (riparian zones,
streams, drainages) for the Preble’s meadow jumping mouse within or near the site. The nearest
potential habitat is along Coal Creek approximately 0.4 miles west of the site.

2.4 Other Wildlife Species

WCI did not locate any raptor stick nests (nests in trees) on the site. There are no large trees
present.

There are no known bald eagle nests or bald eagle roost on or near the site (NDIS 2013). There
are no known great blue heron or other communal nesting waterbird rookeries located on or near
the site. There are a few other migratory birds potentially present on and adjacent to the site
(meadow larks are likely common breeders on the site during the spring and summer). The site
is not mapped as being critical or crucial wildlife habitat (NDIS 2013).

Even thought the site is tilled the site does support a large and diffuse/low density black-tailed
prairie dog colony. The colony density is higher along the western 1/3 but prairie dogs are
present scattered through the site. This colony extends onto other adjacent properties. This
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colony provides potential nesting habitat to the burrowing owl. The colony also provides
foraging habitat to area raptors. Two ferruginous hawks (a relatively rare species in Boulder
County) and an immature bald eagle were observed foraging on the site during the January field
review.

The development site does not provide a wildlife movement corridor.

3.0 Conclusions and Recommendations

Wetlands-

Development of the site will not impact wetlands. Permits should not be required from the
ACOE for site development.

Threatened and Endangered Species-

Preble’s Meadow Jumping Mouse-

The project will not impact potential habitat for the Prebles’ meadow jumping mouse.

Ute Ladies’ Tresses Orchid, Colorado Butterfly Plant-

The project will not impact potential habitat for the Ute ladies’ tresses orchid or Colorado
butterfly plant.

Wildlife-

The site will not impact any key wildlife habitat areas, migration corridors, or raptor nesting
sites.

Black-Tailed Prairie Dog Colony-

Prairie dog colonies provide raptor foraging areas, potential nesting sites for the burrowing owl,
and always seem to be of public interest/concern for development projects in the Boulder County
area. Prior to development the prairie dog colony would have to be removed or the prairie dogs
would have to be trapped and relocated. Live trapping and relocating prairie dogs is difficult.
There are currently no agencies, or landowners who are accepting prairie dogs for release in the
area. Removal should only be completed by a licensed control company. There could be an
option to donate humanely killed prairie dogs to a local raptor rehabilitation center to be used as
food. The local public may comment on any project where a prairie dog colony has to be
removed.

A nest survey for burrowing owls should be completed prior to any prairie dog control, or site
grading (within the prairie dog colony) if that activity is proposed for the period of burrowing
owl activity (March 1 to October 31). This survey should be completed according to standard
CDOW protocol.
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Town of Erie Requirements-

The Town of Erie has specific code/development environmental review requirements however
there are no wetlands, or other areas that should require buffers or site avoidance. The Town
will likely require that prairie dog control be completed by a licensed and approved contractor.
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Attachment A- Site Photos, Site Inventory Map

Photo 1. View from NW corner to east, tilled land

Photo 2. View to east from west edge of site, prairie dogs and tilled land
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Photo 3. View to east from west edge, drainage swale, poor quality grassland, prairie dogs

Photo 4. View to east from SW corner, tilled land, shooting range fence.
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Photo 5. View to west from NE project corner.

Photo 6. View to south from NE project corner.
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Photo 7. View to the west along southern site boundary.

Photo 8. Old coal mine along eastern site edge.
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Photo 10. View to west from site center, fallow land.

Photo 11. Drainage swale along south site boundary, native grassland.
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1. Introduction

This report examines the traffic impact associated with the construction of Erie

Highlands in Erie, Colorado. The project is located on the south side of Erie

Parkway between CR-3/Bonanza and CR-5. An aerial photo below shows the

location and general vicinity of the project.

The proposed project is a new mixed-use residential and neighborhood

commercial center featuring 791 single-family homes, 203 townhomes, and

100,000 square feet of commercial/shopping center uses. The project proposes

three primary accesses from the one-mile stretch of Erie Parkway. The access

directly east of CR-3 (Summit Blvd.) will be a 3/4 movement, the center access

(Highlands Blvd.) will be a full-movement and signalized when warranted, and

the access to the west of CR-5 (Glacier Drive) will be full-movement and

signalized when the commercial area is developed. There will be one full-

movement access from Bonanza (Longs Peak Drive) and two full-movements

(yet named) accesses from CR-5. One will serve the commercial area and the

other the southeast section of the property. The following graphic shows the

access locations and type, forecast average daily traffic, and cross-sections.

Erie
Highlands
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Erie Parkway is a two-lane roadway that carries approximately 7,500 ADT in this

section of the roadway. It is designated as a Principal Arterial (NR-A per CDOT

Access Code) in the Town’s 2008 transportation plan. The intersection of CR-

3/Bonanza and Erie Parkway is two-way stop sign controlled. At CR-5 and Erie

Parkway, the intersection is all-way stop sign controlled.

The traffic operations analysis herein examined a Filing 1 2016 scenario with the

proposed initial development, and a 20-year horizon 2035 scenario with full build

out of the property. Filing 1 contains 251 single-family homes in Planning Areas

1, 2, 3, and 4. The assumptions made on background traffic volumes are from the

2015 and 2030 growth forecasts in the Town of Erie Transportation Master

Plan (2008) and the Traffic Impact Analysis for Bridgewater Phase 1

prepared by LSC in October 2011. In addition data was gleaned, particularly trip

distribution and assignment factors, from a traffic impact study prepared by

Delich Associates in August 2007. The property was then known as the Emerson

Development.

Note that the master plan growth projections assumed development of this

property according to the Town of Erie Comprehensive Plan and the Town’s

Land Use and Zoning Map. The background volumes in the Bridgewater

report, which have been approved by the Town, included projections from this

project as well as from Erie Commons, Sunset, Tallgrass North, and Morgan Hill.

For consistency, the forecast 2035 traffic volumes in the Bridgewater report were

incorporated into this report.

In summary, this analysis demonstrates that the recommended access control and

the proposed roadway improvements provide safe and convenient access and will

function harmoniously with traffic flow on the adjacent streets and intersections.
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2. Project Trip Generation and Design Hour Volumes

The project’s trip generation calculates from rates and values found in the ITE

Trip Generation Manual, 9th Edition. The PUD plan has 994 residences,

100,000 square feet of commercial/shopping center use, and a 750-student

elementary school. The chart below shows the trip generation for average

weekday (ADT) and AM and PM peak hours for each of the planning areas,

school, and the total of them.

Trip Generation Worksheet for Erie Highlands

AM PM

ITE Code Land Use Unit Quantity ADT In Out In Out

210 PA 1 DU 7 9.52 0.19 0.56 0.63 0.37

SFD 67 1 4 4 3

210 PA-2 DU 112 9.52 0.19 0.56 0.63 0.37

SFD 1,066 21 63 71 41

210 PA-3 DU 37 9.52 0.19 0.56 0.63 0.37

SFD 352 7 21 23 14

210 PA-4 DU 95 9.52 0.19 0.56 0.63 0.37

SFD 904 18 53 60 35

210 PA-5 DU 95 9.52 0.19 0.56 0.63 0.37

SDF 904 18 53 60 35

210 PA-6 DU 155 9.52 0.19 0.56 0.63 0.37

SFD 1,476 29 87 98 57

210 PA-7 n/a n/a n/a n/a n/a

Amenity

210 PA-8 DU 120 9.52 0.19 0.56 0.63 0.37

SFD 1,142 23 68 76 44

230 PA-9 DU 170 9.52 0.19 0.56 0.63 0.37

SFD 1,618 32 95 107 63

230 PA-10 DU 203 5.81 0.07 0.37 0.35 0.17

TH/APT 1,179 15 74 71 35

210 PA-11 KSF 100 equation equation equation equation equation

COMM 6,791 96 59 287 311

520 PA-12 Students 750 1.29 0.25 0.20 0.07 0.08

Elementary 968 186 152 55 57

16,468 446 730 911 696Total Trips

Average Weekday
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As the PM peak hour trips are considerably higher than the AM peak hour, the

PM peak hour is the design hour volume (DHV). An analysis of the AM peak

hour impacts was prepared to review and check the proposed intersection design

and traffic control. Although there will be internal trips of approximately 10

percent and pass-by trips associated with the commercial area, to be conservative

in the analysis these reductions were not taken.

3. Trip Distribution and Assignment

The trip distribution is based on the locations of streets and highways (including

the easy access to I-25) and employment and shopping in the surrounding area.

The assumption is that 50 percent will originate from the west, and 40 percent

from the east. The remaining 10 percent will orient north and south on CR-5,

which provides access south to SH-7 via Sheridan Parkway and to the north to

SH-52.

The majority of the school traffic will be internal with the exception of the

Grandview area on the west side of Bonanza. It is estimated, based on the

number of homes in Grandview (approximately 340), that one-third of the school

traffic will come from Grandview and will access the school via Bonanza and

Longs Peak Drive. The park and amenity traffic will be primarily internal trips.

The distribution and assignment of site-generated trips for the AM and PM peak

hours are shown on graphics provided on the following pages for the Full Build-

Out in the AM/PM peak hours. Chapter 6 contains an analysis of the initial 2016

development Filing 1 including a graphic of the trip distribution and assignment.
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4. Existing and Projected Traffic Volumes

Traffic counts at the intersections of CR-3/Erie Parkway and CR-5/Erie Parkway

by ATC on January 17, 2013. The counts for the existing AM and PM peak hours

are provided below and on the Synchro graphics in the appendix. Operations

models were prepared using Synchro v8. The existing LOS at each intersection is

C in both the AM and PM peak hours.

AM Peak Hour

PM Peak Hour
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Two scenarios were prepared for the future conditions. The first is the 20-year or

the 2035 design horizon. The second scenario is Filings 1 development expected

by 2016. This scenario examines the impact of the development of 251 homes in

the northwest portion of the property. Chapter 6 contains a separate analysis of

Filing 1.

The Town of Erie Transportation Master Plan (2008) provides forecasts for

2015, 2030, and 2060 (highly speculative full build-out of the Town and not used

in this analysis). The forecast volumes in the master plan provided control points

for this analysis. The current volume is approximately 7,500 ADT.

The 2015 forecast daily volume in the master plan is 10,000 ADT on a 2-lane

roadway with a LOS D capacity of 14,400 ADT. The 2030 forecast volume is

17,000 ADT on the west end and 23,000 ADT on the east end. In that time, the

master plan anticipates a 4-lane with center median roadway that has an LOS D

capacity of 36,000 ADT.

The projected daily volume of the Erie Highlands in 2016 is 11,500 ADT

inclusive of the Bridgewater Phase 1 development. In 2035, the projected daily

volume is 35,000 ADT. These numbers are consistent with the Bridgewater TIA,

but are far more than the master plan, which shows 21,000 by 20301. Even

though we find reason to disagree with the Bridgewater projections per the

footnote, both indicate that a four-lane facility will be necessary in future. In the

2016 short-term scenario the existing two-lane facility is sufficient to handle the

additional traffic at LOS C according to the master plan.2

1 Upon review of the Bridgewater TIA it is apparent that the projected traffic from other area developments
was double counted. The TIA increases the traffic volume from 2011 with a DRCOG factor of 2.46, which
is inclusive of traffic generated by the TAZs, and then layers on traffic generated by the other area
developments.
2 Town of Erie Transportation Master Plan, Table 2: Roadway LOS Thresholds by Functional
Classification, Page 15.
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5. Capacity and Level of Service (LOS) Analysis

A series of Synchro v8 traffic operations and SimTraffic simulation models were

prepared to analyze the traffic operations of each scenario. The operations

analysis is used to determine the veracity of access locations, type of traffic

control, and intersection geometry. It also provides several key indicators on

arterial traffic flow, level of service, signal coordination, and queuing data.

Synchro v8 is based on procedures and methodologies referenced from the

Highway Capacity Manual 2010 (HCM). It rates intersection operations using

a determination of level of service (LOS). LOS is letter rating from A to F. LOS

A indicates free-flow traffic conditions and no delay at intersections. LOS F is

heavy traffic congestion with significant delay. LOS is provided for the overall

operations at signalized intersections. LOS D is generally the benchmark for

acceptable signalized intersection operations during the weekday AM/PM peak

hours. The LOS rating for unsignalized intersections is provided by the critical

movement - not the overall -, which is generally a left turn out from the minor

street. Caution must be used when evaluating the LOS at unsignalized

intersections particularly when LOS F is shown. In case of an LOS F, the HCM3

suggests that other evaluation measures should be considered such as the control

delay, volume over capacity ratio, and the 95th percentile queue length to make

the most effective traffic control decision. LOS F at unsignalized intersections is

often normal for the weekday peak hour. The operations analysis data are

presented on Synchro graphics in the appendix along with the Synchro worksheet

reports.

The table on the next page provides a Level of Service summary of the

unsignalized and signalized intersections. Where an LOS F appears, the control

delay in seconds per vehicle and the 95th percentile queue length is shown as

well.

3 Highway Capacity Manual 2010 page 19-40
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Intersection AM PM AM PM AM PM

Erie Parkway/CR-3 C C SIG SIG SIG SIG

Erie Pkwy/Summit Blvd. N/A N/A C D C D

Erie Pkwy/Highlands Blvd. N/A N/A N/A N/A SIG SIG

Erie Pkwy/Glacier Dr. N/A N/A N/A N/A SIG SIG

Erie Parkway/CR-5 C C SIG SIG SIG SIG

Bonanza/Longs Peak Dr. N/A N/A A A B A

CR-5/Commerical Ent. N/A N/A N/A N/A C D

CR-5/Southeast Rd. N/A N/A N/A N/A D D

Intersection AM PM AM PM AM PM

Erie Parkway/CR-3 UNSIG UNSIG B C B D

Erie Pkwy/Highlands Blvd. N/A N/A A A A A

Erie Pkwy/Glacier Dr. N/A N/A B A A B

Erie Parkway/CR-5 UNSIG UNSIG D E C E

Existing 2016 2035

Unsignalized Intersection Level of Service Summary

Signalized Intersection Level of Service Summary

Existing 2016 2035

The summary chart shows that all the signalized intersections will operate

acceptably. The unsignalized intersections also will operate acceptably. An

animation of the traffic movement throughout the project and on the adjacent

streets and intersections is available via the SimTraffic software.

Signal Progression

The signal progression efficiency was examined in 2035 AM and PM peak hours

considering signals at CR-3, Glacier Drive, and CR-5. Signal progression

efficiency is determined by adding the EB and WB bandwidths and dividing the

product by 2 times the cycle length. 30 percent efficiency is considered good and

35 percent is considered excellent. The following table provides the signal

progression efficiency.



Erie Highlands
Transportation Impact Study

ALDRIDGE TRANSPORTATION CONSULTANTS, LLC PAGE 11

Period EB Band WB Band Total Cycle Efficiency Rating

2035 AM 42 24 66 100 33% Good

2035 PM 30 50 80 120 33% Good

Signal Progession Efficiency Analysis

The analysis shows that the proposed signal array in 2035 will function with

good to excellent progression efficiency. The time/space diagrams are appended

for reference.
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6. Analysis of Filing 1Development

The initial phase of the Erie Highlands development program plans to

construct the northwest portion of the property in Planning Areas 1, 2, 3,

and 4. The number of homes in these areas is 251. Street connection to

Erie Parkway will be at Summit Blvd. initially. In addition, there will be a

connection to Bonanza in the northwest corner of the property near Erie

Parkway. The chart below shows the daily (ADT), and AM/PM peak-hour

trip generation for Filing 1.

Trip Generation Worksheet for Dearmin Property - Filing 1

AM PM

ITE Code Land Use Unit Quantity ADT In Out In Out

210 PA 1 DU 7 9.52 0.19 0.56 0.63 0.37

SFD 67 1 4 4 3

210 PA-2 DU 112 9.52 0.19 0.56 0.63 0.37

SDF 1,066 21 63 71 41

210 PA-3 DU 37 9.52 0.19 0.56 0.63 0.37

SDF 352 7 21 23 14

210 PA-4 DU 95 9.52 0.19 0.56 0.63 0.37

SDF 904 18 53 60 35

251 2,390 47 141 158 93Total Trips

Average Weekday

The following graphic shows the trip distribution and assignment. For

Filing 1 the directional split is 55/45 west into Erie and east to I-25,

respectively.
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A traffic operations analysis of Filing 1 indicates that the traffic impact is

relatively minor. The LOS at Erie/CR-5 will drop from C to D with the

additional traffic. Additionally, it is not necessary at this time to widen

Erie Parkway to a fully developed four-lane facility. Improvements to Erie

Parkway will be coordinated with the Bridgewater development. The

appendix contains the Synchro graphics and worksheets for this scenario.

Intersection AM PM AM PM

Erie Parkway/CR-3 C C D E

Erie Parkway/Summit Blvd. N/A N/A C C

Bonanza/Longs Peak Dr. N/A N/A A A

Erie Parkway/CR-5 C C E F/.9/12.7*

Unsignalized Intersection Level of Service Summary Filing 1

Existing 2016

*signalization of intersection is eminent.
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7. Roadway Design and Traffic Control

The Town of Erie Transportation Master Plan provides recommended

cross-sections for Erie Parkway and internal streets within the Erie

Highlands. It also provides a generalized schedule for installation of traffic

signal control at intersections throughout the Town. This analysis and

recommendations are consistent with the master plan roadway design

requirements and schedule for traffic signal installation.

The following cross-sections from the master plan, Figures 15 and 16 are

recommended for this section of Erie Parkway. Figure 15 is for a six-lane

Principal Arterial with 140 feet of right-of-way. However, this cross-

section may not be required until past 2035. Figure 16 is consistent with

the existing four-lane median divided roadway that currently terminates

and reduces to a two-lane roadway at approximately one-half mile west of

CR-3.
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For the internal streets, four of the cross-sections in the master plan are

appropriate. A local street cross-section as illustrated in the master plan’s

Figure 21 would serve the streets internal to the planning areas that have

residential driveways fronting the street. This section is specifically

designed to provide access to properties.

.

Figure 18 shows a residential collector type street that is appropriate for

connectivity of the local streets to the entry streets and the streets serving

the commercial area. The cross-section features 12-foot travel lanes and

on-street parking on both sides.
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For the collector type streets, the cross-section in the master plan shown in

Figure 17 below would serve as the connector between the arterial and

local streets. This type of street is without parking and does not provide

direct access to property.

For the collector type streets in the commercial area and the commercial

entrance from CR-5, the cross-section in the master plan shown in Figure

20 on the next page includes a center turn lane for direct access to

commercial property. Adjustments to this cross-section can be made to

add on street parking where desired.
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With regard to traffic control and intersection geometrics, the intersections

serving the Erie Highlands will a 3/4 movement at Summit Blvd. full-

movement and signalized when warranted at Highlands Blvd., and an

interim full-movement at Glacier Drive until the commercial area is

developed. At that time, it will be signalized.

The analysis of the CR-3 and CR-5 intersections with Erie Parkway

indicates that traffic signal control is warranted at CR-5 in the 2016

scenario. The master plan has CR-5 warrants in 2030 and CR-3 in 2060.

Auxiliary Lane Design Requirements

Erie Parkway is categorized as an NR-A and the auxiliary lane design

requirements are specified in the State Highway Access Code. Posted at

40 mph the deceleration lane length is 370 feet including a 12:1 taper. The

left turn lanes require additional length for storage.

CR-5 is a categorized as a NR-B highway. It is posted at 45 mph. The

required lane length is 435 feet and there is no additional storage
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requirement. The following table summarizes the required lane lengths on

Erie Parkway and CR-5.

Intersection

EBR WBL

Erie Parkway/Summit Blvd. 370 420

Erie Parkway/Highlands Blvd. 370 470

Erie Parkway/Glacier Peak 370 470

SBR NBL

CR-5/Comm. Ent. 435 435

CR-5/Comm. Ent. 435 435

Movement

Auxiliary Lane Lengths

No auxiliary lanes are necessary at the intersection on Bonanza Dr. On the

internal road approaches, the auxiliary lanes should be designed to fit with

a recommended minimum of 100 feet.
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8. Summary, Conclusions and Recommendations

This traffic analysis demonstrates that the traffic generated by Erie Highlands can

be accommodated within acceptable operating parameters provided the

recommended improvements below are made.

1) No improvements to Erie Parkway as an NR-A type roadway are necessary

until approximately 60 homes in Filing 1 are constructed. When that occurs

then a left in at the Summit Blvd. intersection should be installed. The lane

should be 420 feet long inclusive of a 12:1 taper and 50 feet of additional

storage. The lane can tie into the improvements at CR-3 soon to be

constructed by the Bridgewater development. A transition taper of 360 feet

from the PC of the left turn taper to the existing roadway would be required

per the Code. A right turn lane of 370 feet including taper into the property at

the Summit Blvd. would be warranted with construction of approximately

125 homes in Filing 1. This lane would be converted to the second eastbound

through lane when Erie Parkway is fully built out.

2) Coordinate the widening of Erie Parkway with the Bridgewater property

owner to the north and plans to extend the four-lane roadway from its current

terminus (1/2 mile west of CR-3) and reconstruction of the CR-3/Erie

Parkway intersection including auxiliary turn lanes. The Town has indicated

that the Erie Highlands would be responsible for 25 percent of the signal

costs at CR-3 when warranted.

3) Construct the intersections with Erie Parkway when needed for each

subsequent filing. The intersections should include right and left turn lanes

with tapers of 12:1. The intersections will be two-way stop sign controlled in

the initial Filing 1 2016 scenario. Convert the stop signs to traffic signal

control at Highlands Blvd. when warranted. The Town has indicated that the

signal costs would be fully absorbed by Erie Highlands.
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4) If traffic signal control at CR-5/Erie Parkway meets warrants prior to the

completion and extension of improvements to Erie Parkway, then coordinate

with the Town to insure a proper fit with development plans for Erie

Highlands. The Town has indicated that the Erie Highlands would be

responsible for 25 percent of the signal costs at this locations

5) Construct the internal roads consistent with the Town’s cross-sections in the

master plan. Local roads within the planning areas are recommended for

direct access to properties. Collector type roads are recommended for the

road connecting to Erie Parkway and CR-5. Within the commercial area, a

collector type roadway with center turn lane and optional parking is

recommended.

In conclusion, this report finds that the roadway layout in the site plan and the

recommended accesses will operate at an acceptable level of service and that

overall traffic flow on the adjacent streets and intersections would be efficiently

served by the proposed improvements.
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APPENDIX
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Erie Highlands Existing AM
3: Bonanza /CR 3 & Erie Pkwy 6/19/2013

ATC Synchro 8
jmwa Page 1

Intersection

Intersection Delay, s/veh 1.8

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Vol, veh/h 2 240 0 8 410 2 42 4 22 10 0 6
Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0
Sign Control Free Free Free Free Free Free Stop Stop Stop Stop Stop Stop
RT Channelized - - None - - None - - None - - None
Storage Length - - 300 - - - - - - - - -
Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 92 92 92 92 92 92 92 92 92 92 92 92
Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2
Mvmt Flow 2 261 0 9 446 2 46 4 24 11 0 7

Major/Minor Major1 Major2 Minor1 Minor2

Conflicting Flow All 448 0 0 261 0 0 732 730 261 743 729 447
Stage 1 - - - - - - 265 265 - 464 464 -
Stage 2 - - - - - - 467 465 - 279 265 -

Follow-up Headway 2.218 - - 2.218 - - 3.518 4.018 3.318 3.518 4.018 3.318
Pot Capacity-1 Maneuver 1112 - - 1303 - - 337 349 778 331 350 612

Stage 1 - - - - - - 740 689 - 578 564 -
Stage 2 - - - - - - 576 563 - 728 689 -

Time blocked-Platoon, % - - - -
Mov Capacity-1 Maneuver 1112 - - 1303 - - 331 345 778 315 346 612
Mov Capacity-2 Maneuver - - - - - - 331 345 - 315 346 -

Stage 1 - - - - - - 739 688 - 577 559 -
Stage 2 - - - - - - 565 558 - 700 688 -

Approach EB WB NB SB

HCM Control Delay, s 0.1 0.1 15.8 14.8
HCM LOS C B

Minor Lane / Major Mvmt NBLn1 EBL EBT EBR WBL WBT WBR SBLn1

Capacity (veh/h) 408 1112 - - 1303 - - 385
HCM Lane V/C Ratio 0.181 0.002 - - 0.007 - - 0.045
HCM Control Delay (s) 15.8 8.244 0 - 7.781 0 - 14.8
HCM Lane LOS C A A A A B
HCM 95th %tile Q(veh) 0.653 0.006 - - 0.02 - - 0.141

Notes

~ : Volume Exceeds Capacity; $ : Delay Exceeds 300 Seconds; Error : Computation Not Defined
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ATC Synchro 8
jmwa Page 2

Intersection

Intersection Delay, s/veh 14.8
Intersection LOS B

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Vol, veh/h 26 234 12 14 344 32 26 34 32 24 34 50
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2
Mvmt Flow 28 254 13 15 374 35 28 37 35 26 37 54
Number of Lanes 1 1 0 1 1 1 1 1 0 1 1 1

Approach EB WB NB SB

Opposing Approach WB EB SB NB
Opposing Lanes 3 2 3 2
Conflicting Approach Left SB NB EB WB
Conflicting Lanes Left 3 2 2 3
Conflicting Approach Right NB SB WB EB
Conflicting Lanes Right 2 3 3 2
HCM Control Delay 14.1 17.6 10.7 10.2
HCM LOS B C B B

Lane NBLn1 NBLn2 EBLn1 EBLn2 WBLn1 WBLn2 WBLn3 SBLn1 SBLn2 SBLn3

Vol Left, % 100% 0% 100% 0% 100% 0% 0% 100% 0% 0%
Vol Thru, % 0% 52% 0% 95% 0% 100% 0% 0% 100% 0%
Vol Right, % 0% 48% 0% 5% 0% 0% 100% 0% 0% 100%
Sign Control Stop Stop Stop Stop Stop Stop Stop Stop Stop Stop
Traffic Vol by Lane 26 66 26 246 14 344 32 24 34 50
LT Vol 0 34 0 234 0 344 0 0 34 0
Through Vol 0 32 0 12 0 0 32 0 0 50
RT Vol 26 0 26 0 14 0 0 24 0 0
Lane Flow Rate 28 72 28 267 15 374 35 26 37 54
Geometry Grp 8 8 8 8 8 8 8 8 8 8
Degree of Util (X) 0.06 0.134 0.054 0.467 0.028 0.632 0.052 0.055 0.073 0.096
Departure Headway (Hd) 7.597 6.746 6.827 6.289 6.591 6.087 5.382 7.579 7.073 6.364
Convergence, Y/N Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Cap 469 529 523 572 542 591 663 471 504 560
Service Time 5.374 4.523 4.586 4.048 4.343 3.839 3.134 5.354 4.847 4.138
HCM Lane V/C Ratio 0.06 0.136 0.054 0.467 0.028 0.633 0.053 0.055 0.073 0.096
HCM Control Delay 10.9 10.6 10 14.5 9.5 18.8 8.4 10.8 10.4 9.8
HCM Lane LOS B B A B A C A B B A
HCM 95th-tile Q 0.2 0.5 0.2 2.5 0.1 4.4 0.2 0.2 0.2 0.3

Notes

~ : Volume Exceeds Capacity; $ : Delay Exceeds 300 Seconds; Error : Computation Not Defined



Erie Highlands Existing PM

JMWA 6/19/2013
Aldridge Transportation Consultants, LLC

Bonanza

30 0 30

8
348

70

22
274
10

C
R

3

2282

C
R

5

32 28 6Erie Pkwy 28
346

26

4
208
28

C
R

5

123666



Eire Highlands Existing PM
3: Bonanza /CR 3 & Erie Pkwy 6/19/2013

ATC Synchro 8
jmwa Page 1

Intersection

Intersection Delay, s/veh 2.1

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Vol, veh/h 8 348 70 22 274 10 30 0 30 22 8 2
Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0
Sign Control Free Free Free Free Free Free Stop Stop Stop Stop Stop Stop
RT Channelized - - None - - None - - None - - None
Storage Length - - 300 - - - - - - - - -
Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 92 92 92 92 92 92 92 92 92 92 92 92
Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2
Mvmt Flow 9 378 76 24 298 11 33 0 33 24 9 2

Major/Minor Major1 Major2 Minor1 Minor2

Conflicting Flow All 309 0 0 378 0 0 753 753 378 763 747 303
Stage 1 - - - - - - 396 396 - 351 351 -
Stage 2 - - - - - - 357 357 - 412 396 -

Follow-up Headway 2.218 - - 2.218 - - 3.518 4.018 3.318 3.518 4.018 3.318
Pot Capacity-1 Maneuver 1252 - - 1180 - - 326 339 669 321 341 737

Stage 1 - - - - - - 629 604 - 666 632 -
Stage 2 - - - - - - 661 628 - 617 604 -

Time blocked-Platoon, % - - - -
Mov Capacity-1 Maneuver 1252 - - 1180 - - 310 327 669 297 329 737
Mov Capacity-2 Maneuver - - - - - - 310 327 - 297 329 -

Stage 1 - - - - - - 623 598 - 659 616 -
Stage 2 - - - - - - 634 612 - 581 598 -

Approach EB WB NB SB

HCM Control Delay, s 0.1 0.6 15 17.8
HCM LOS C C

Minor Lane / Major Mvmt NBLn1 EBL EBT EBR WBL WBT WBR SBLn1

Capacity (veh/h) 424 1252 - - 1180 - - 317
HCM Lane V/C Ratio 0.154 0.007 - - 0.02 - - 0.11
HCM Control Delay (s) 15 7.896 0 - 8.114 0 - 17.8
HCM Lane LOS C A A A A C
HCM 95th %tile Q(veh) 0.539 0.021 - - 0.062 - - 0.366

Notes

~ : Volume Exceeds Capacity; $ : Delay Exceeds 300 Seconds; Error : Computation Not Defined



Eire Highlands Existing PM
6: CR 5 & Erie Pkwy 6/19/2013

ATC Synchro 8
jmwa Page 2

Intersection

Intersection Delay, s/veh 14.8
Intersection LOS B

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Vol, veh/h 28 346 26 4 208 28 32 28 6 12 36 66
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2
Mvmt Flow 30 376 28 4 226 30 35 30 7 13 39 72
Number of Lanes 1 1 0 1 1 1 1 1 0 1 1 1

Approach EB WB NB SB

Opposing Approach WB EB SB NB
Opposing Lanes 3 2 3 2
Conflicting Approach Left SB NB EB WB
Conflicting Lanes Left 3 2 2 3
Conflicting Approach Right NB SB WB EB
Conflicting Lanes Right 2 3 3 2
HCM Control Delay 18.3 12.5 10.5 10
HCM LOS C B B A

Lane NBLn1 NBLn2 EBLn1 EBLn2 WBLn1 WBLn2 WBLn3 SBLn1 SBLn2 SBLn3

Vol Left, % 100% 0% 100% 0% 100% 0% 0% 100% 0% 0%
Vol Thru, % 0% 82% 0% 93% 0% 100% 0% 0% 100% 0%
Vol Right, % 0% 18% 0% 7% 0% 0% 100% 0% 0% 100%
Sign Control Stop Stop Stop Stop Stop Stop Stop Stop Stop Stop
Traffic Vol by Lane 32 34 28 372 4 208 28 12 36 66
LT Vol 0 28 0 346 0 208 0 0 36 0
Through Vol 0 6 0 26 0 0 28 0 0 66
RT Vol 32 0 28 0 4 0 0 12 0 0
Lane Flow Rate 35 37 30 404 4 226 30 13 39 72
Geometry Grp 8 8 8 8 8 8 8 8 8 8
Degree of Util (X) 0.072 0.071 0.054 0.654 0.008 0.394 0.047 0.027 0.075 0.123
Departure Headway (Hd) 7.503 6.872 6.378 5.827 6.781 6.277 5.571 7.394 6.888 6.181
Convergence, Y/N Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Cap 477 520 562 619 527 572 641 483 519 578
Service Time 5.264 4.633 4.118 3.567 4.53 4.025 3.319 5.153 4.647 3.939
HCM Lane V/C Ratio 0.073 0.071 0.053 0.653 0.008 0.395 0.047 0.027 0.075 0.125
HCM Control Delay 10.9 10.2 9.5 19 9.6 13.1 8.6 10.4 10.2 9.8
HCM Lane LOS B B A C A B A B B A
HCM 95th-tile Q 0.2 0.2 0.2 4.8 0 1.9 0.1 0.1 0.2 0.4

Notes

~ : Volume Exceeds Capacity; $ : Delay Exceeds 300 Seconds; Error : Computation Not Defined



Erie Highlands 2016 AM Peak Hour

Filing 1

JMWA 8/1/2013

Aldridge Transportation Consultants, LLC
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Erie Highlands 2016 AM Peak Hour
3: Bonanza/CR-3 & Erie Pkwy Filing 1

ATC Synchro 8
jmwa 8/1/2013

Intersection

Intersection Delay, s/veh 14.1

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Vol, veh/h 69 278 15 15 467 60 70 6 30 148 13 186
Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0
Sign Control Free Free Free Free Free Free Stop Stop Stop Stop Stop Stop
RT Channelized - - None - - None - - None - - None
Storage Length 200 - 300 200 - 200 0 - - 200 - 200
Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 92 92 92 92 92 92 92 92 92 92 92 92
Heavy Vehicles, % 2 2 2 2 2 2 0 0 0 0 0 0
Mvmt Flow 75 302 16 16 508 65 76 7 33 161 14 202

Major/Minor Major1 Major2 Minor1 Minor2

Conflicting Flow All 508 0 0 302 0 0 999 992 302 1012 992 508
Stage 1 - - - - - - 452 452 - 540 540 -
Stage 2 - - - - - - 547 540 - 472 452 -

Follow-up Headway 2.218 - - 2.218 - - 3.5 4 3.3 3.5 4 3.3
Pot Capacity-1 Maneuver 1057 - - 1259 - - 224 248 742 220 248 569

Stage 1 - - - - - - 591 574 - 530 524 -
Stage 2 - - - - - - 525 524 - 576 574 -

Time blocked-Platoon, % - - - -
Mov Capacity-1 Maneuver 1057 - - 1259 - - 129 227 742 193 227 569
Mov Capacity-2 Maneuver - - - - - - 129 227 - 193 227 -

Stage 1 - - - - - - 549 533 - 492 517 -
Stage 2 - - - - - - 325 517 - 505 533 -

Approach EB WB NB SB

HCM Control Delay, s 1.7 0.2 36.2 41.9
HCM LOS E E

Minor Lane / Major Mvmt NBLn1 NBLn2 EBL EBT EBR WBL WBT WBR SBLn1 SBLn2 SBLn3

Capacity (veh/h) 129 239 1057 - - 1259 - - 193 227 569
HCM Lane V/C Ratio 0.393 0.27 0.071 - - 0.013 - - 0.834 0.062 0.355
HCM Control Delay (s) 49.9 25.5 8.666 - - 7.897 - - 77.8 21.9 14.8
HCM Lane LOS E D A A F C B
HCM 95th %tile Q(veh) 1.662 1.057 0.229 - - 0.039 - - 6.014 0.198 1.598

Notes

~ : Volume Exceeds Capacity; $ : Delay Exceeds 300 Seconds; Error : Computation Not Defined



Dearmin Property 2016 AM Peak Hour
6: CR 5 & Erie Pkwy Filing 1

ATC Synchro 8
jmwa 8/1/2013

Intersection

Intersection Delay, s/veh 49.1
Intersection LOS E

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Vol, veh/h 42 398 51 40 427 82 36 52 32 172 86 64
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2
Mvmt Flow 46 433 55 43 464 89 39 57 35 187 93 70
Number of Lanes 1 1 0 1 1 1 1 1 0 1 1 1

Approach EB WB NB SB

Opposing Approach WB EB SB NB
Opposing Lanes 3 2 3 2
Conflicting Approach Left SB NB EB WB
Conflicting Lanes Left 3 2 2 3
Conflicting Approach Right NB SB WB EB
Conflicting Lanes Right 2 3 3 2
HCM Control Delay 67.2 58.9 15 17.7
HCM LOS F F B C

Lane NBLn1 NBLn2 EBLn1 EBLn2 WBLn1 WBLn2 WBLn3 SBLn1 SBLn2 SBLn3

Vol Left, % 100% 0% 100% 0% 100% 0% 0% 100% 0% 0%
Vol Thru, % 0% 62% 0% 89% 0% 100% 0% 0% 100% 0%
Vol Right, % 0% 38% 0% 11% 0% 0% 100% 0% 0% 100%
Sign Control Stop Stop Stop Stop Stop Stop Stop Stop Stop Stop
Traffic Vol by Lane 36 84 42 449 40 427 82 172 86 64
LT Vol 0 52 0 398 0 427 0 0 86 0
Through Vol 0 32 0 51 0 0 82 0 0 64
RT Vol 36 0 42 0 40 0 0 172 0 0
Lane Flow Rate 39 91 46 488 43 464 89 187 93 70
Geometry Grp 8 8 8 8 8 8 8 8 8 8
Degree of Util (X) 0.112 0.242 0.111 1 0.106 1 0.188 0.494 0.234 0.161
Departure Headway (Hd) 10.297 9.539 8.922 8.305 8.787 8.288 7.59 9.52 9.022 8.325
Convergence, Y/N Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Cap 349 378 404 439 409 441 473 380 399 433
Service Time 8.02 7.263 6.622 6.045 6.522 6.023 5.325 7.241 6.743 6.046
HCM Lane V/C Ratio 0.112 0.241 0.114 1.112 0.105 1.052 0.188 0.492 0.233 0.162
HCM Control Delay 14.3 15.3 12.7 72.3 12.6 72.2 12.1 21.2 14.5 12.6
HCM Lane LOS B C B F B F B C B B
HCM 95th-tile Q 0.4 0.9 0.4 12.7 0.4 12.7 0.7 2.6 0.9 0.6

Notes

~ : Volume Exceeds Capacity; $ : Delay Exceeds 300 Seconds; Error : Computation Not Defined



Erie Highlands 2016 AM Peak Hour
9: Summit Rd. & Erie Pkwy Filing 1

ATC Synchro 8
jmwa 8/1/2013

Intersection

Intersection Delay, s/veh 0.8

Movement EBT EBR WBL WBT NBL NBR

Vol, veh/h 441 15 15 512 0 60
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Free Free Free Free Stop Stop
RT Channelized - None - None - None
Storage Length - 250 300 - - 0
Veh in Median Storage, # 0 - - 0 0 -
Grade, % 0 - - 0 0 -
Peak Hour Factor 92 92 92 92 92 92
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 479 16 16 557 0 65

Major/Minor Major1 Major2 Minor1

Conflicting Flow All 0 0 479 0 1068 479
Stage 1 - - - - 479 -
Stage 2 - - - - 589 -

Follow-up Headway - - 2.218 - 3.518 3.318
Pot Capacity-1 Maneuver - - 1083 - 245 587

Stage 1 - - - - 623 -
Stage 2 - - - - 554 -

Time blocked-Platoon, % - - -
Mov Capacity-1 Maneuver - - 1083 - 241 587
Mov Capacity-2 Maneuver - - - - 241 -

Stage 1 - - - - 623 -
Stage 2 - - - - 546 -

Approach EB WB NB

HCM Control Delay, s 0 0.2 11.9
HCM LOS B

Minor Lane / Major Mvmt NBLn1 EBT EBR WBL WBT

Capacity (veh/h) 587 - - 1083 -
HCM Lane V/C Ratio 0.111 - - 0.015 -
HCM Control Delay (s) 11.9 - - 8.375 -
HCM Lane LOS B A
HCM 95th %tile Q(veh) 0.373 - - 0.046 -

Notes

~ : Volume Exceeds Capacity; $ : Delay Exceeds 300 Seconds; Error : Computation Not Defined



Erie Highlands 2016 AM Peak Hour
25: Bonanza & Longs Peak Dr. Filing 1

ATC Synchro 8
jmwa 8/1/2013

Intersection

Intersection Delay, s/veh 5.3

Movement WBL WBR NBT NBR SBL SBT

Vol, veh/h 0 90 35 0 10 29
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop Free Free Free Free
RT Channelized - None - None - None
Storage Length 0 - - - - -
Veh in Median Storage, # 0 - 0 - - 0
Grade, % 0 - 0 - - 0
Peak Hour Factor 92 92 92 92 92 92
Heavy Vehicles, % 0 0 0 0 0 0
Mvmt Flow 0 98 38 0 11 32

Major/Minor Minor1 Major1 Major2

Conflicting Flow All 91 38 0 0 38 0
Stage 1 38 - - - - -
Stage 2 53 - - - - -

Follow-up Headway 3.5 3.3 - - 2.2 -
Pot Capacity-1 Maneuver 914 1040 - - 1585 -

Stage 1 990 - - - - -
Stage 2 975 - - - - -

Time blocked-Platoon, % - - -
Mov Capacity-1 Maneuver 908 1040 - - 1585 -
Mov Capacity-2 Maneuver 908 - - - - -

Stage 1 990 - - - - -
Stage 2 968 - - - - -

Approach WB NB SB

HCM Control Delay, s 8.8 0 1.9
HCM LOS A

Minor Lane / Major Mvmt NBT NBR WBLn1 SBL SBT

Capacity (veh/h) - - 1040 1585 -
HCM Lane V/C Ratio - - 0.094 0.007 -
HCM Control Delay (s) - - 8.8 7.287 0
HCM Lane LOS A A A
HCM 95th %tile Q(veh) - - 0.311 0.021 -

Notes

~ : Volume Exceeds Capacity; $ : Delay Exceeds 300 Seconds; Error : Computation Not Defined



Erie Highlands 2016 PM Peak Hour

Filing 1

JMWA 8/1/2013

Aldridge Transportation Consultants, LLC
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Eire Highlands 2016 PM Peak Hour
3: Bonanza/CR-3 & Erie Pkwy Filing 1

ATC Synchro 8
jmwa 8/1/2013

Intersection

Intersection Delay, s/veh 9.4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Vol, veh/h 72 454 90 35 388 100 45 0 35 104 13 121
Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0
Sign Control Free Free Free Free Free Free Stop Stop Stop Stop Stop Stop
RT Channelized - - None - - None - - None - - None
Storage Length 200 - 300 200 - 200 0 - - 200 - 200
Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 92 92 92 92 92 92 92 92 92 92 92 92
Heavy Vehicles, % 2 2 2 2 2 2 0 0 0 0 0 0
Mvmt Flow 78 493 98 38 422 109 49 0 38 113 14 132

Major/Minor Major1 Major2 Minor1 Minor2

Conflicting Flow All 422 0 0 493 0 0 1155 1148 493 1167 1148 422
Stage 1 - - - - - - 650 650 - 498 498 -
Stage 2 - - - - - - 505 498 - 669 650 -

Follow-up Headway 2.218 - - 2.218 - - 3.5 4 3.3 3.5 4 3.3
Pot Capacity-1 Maneuver 1137 - - 1071 - - 175 200 580 172 200 636

Stage 1 - - - - - - 461 468 - 558 548 -
Stage 2 - - - - - - 553 548 - 450 468 -

Time blocked-Platoon, % - - - -
Mov Capacity-1 Maneuver 1137 - - 1071 - - 120 180 580 148 180 636
Mov Capacity-2 Maneuver - - - - - - 120 180 - 148 180 -

Stage 1 - - - - - - 429 436 - 520 529 -
Stage 2 - - - - - - 412 529 - 392 436 -

Approach EB WB NB SB

HCM Control Delay, s 1 0.6 30.7 43.4
HCM LOS D E

Minor Lane / Major Mvmt NBLn1 NBLn2 EBL EBT EBR WBL WBT WBR SBLn1 SBLn2 SBLn3

Capacity (veh/h) 120 270 1137 - - 1071 - - 148 180 636
HCM Lane V/C Ratio 0.272 0.201 0.069 - - 0.036 - - 0.764 0.079 0.207
HCM Control Delay (s) 45.8 21.7 8.4 - - 8.485 - - 81.9 26.7 12.1
HCM Lane LOS E C A A F D B
HCM 95th %tile Q(veh) 1.024 0.736 0.221 - - 0.11 - - 4.683 0.252 0.773

Notes

~ : Volume Exceeds Capacity; $ : Delay Exceeds 300 Seconds; Error : Computation Not Defined



Eire Highlands 2016 PM Peak Hour
6: CR 5 & Erie Pkwy Filing 1

ATC Synchro 8
jmwa 8/1/2013

Intersection

Intersection Delay, s/veh 47.6
Intersection LOS E

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Vol, veh/h 73 423 69 50 380 202 62 98 91 108 43 86
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2
Mvmt Flow 79 460 75 54 413 220 67 107 99 117 47 93
Number of Lanes 1 1 0 1 1 1 1 1 0 1 1 1

Approach EB WB NB SB

Opposing Approach WB EB SB NB
Opposing Lanes 3 2 3 2
Conflicting Approach Left SB NB EB WB
Conflicting Lanes Left 3 2 2 3
Conflicting Approach Right NB SB WB EB
Conflicting Lanes Right 2 3 3 2
HCM Control Delay 67.6 51.7 21.4 16.6
HCM LOS F F C C

Lane NBLn1 NBLn2 EBLn1 EBLn2 WBLn1 WBLn2 WBLn3 SBLn1 SBLn2 SBLn3

Vol Left, % 100% 0% 100% 0% 100% 0% 0% 100% 0% 0%
Vol Thru, % 0% 52% 0% 86% 0% 100% 0% 0% 100% 0%
Vol Right, % 0% 48% 0% 14% 0% 0% 100% 0% 0% 100%
Sign Control Stop Stop Stop Stop Stop Stop Stop Stop Stop Stop
Traffic Vol by Lane 62 189 73 492 50 380 202 108 43 86
LT Vol 0 98 0 423 0 380 0 0 43 0
Through Vol 0 91 0 69 0 0 202 0 0 86
RT Vol 62 0 73 0 50 0 0 108 0 0
Lane Flow Rate 67 205 79 535 54 413 220 117 47 93
Geometry Grp 8 8 8 8 8 8 8 8 8 8
Degree of Util (X) 0.195 0.547 0.212 1 0.14 1 0.491 0.342 0.13 0.241
Departure Headway (Hd) 10.414 9.585 9.61 8.997 9.242 8.743 8.045 10.59 10.092 9.396
Convergence, Y/N Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Cap 346 378 376 406 387 413 446 342 358 384
Service Time 8.114 7.285 7.3 6.704 7.015 6.516 5.818 8.29 7.792 7.096
HCM Lane V/C Ratio 0.194 0.542 0.21 1.318 0.14 1 0.493 0.342 0.131 0.242
HCM Control Delay 15.6 23.3 14.9 75.4 13.5 74.5 18.4 18.7 14.3 15.1
HCM Lane LOS C C B F B F C C B C
HCM 95th-tile Q 0.7 3.2 0.8 12.2 0.5 12.4 2.6 1.5 0.4 0.9

Notes

~ : Volume Exceeds Capacity; $ : Delay Exceeds 300 Seconds; Error : Computation Not Defined



Erie Highlands 2016 PM Peak Hour
9: Summit Blvd. Erie Pkwy Filing 1

ATC Synchro 8
jmwa 8/1/2013

Intersection

Intersection Delay, s/veh 0.9

Movement EBT EBR WBL WBT NBL NBR

Vol, veh/h 545 50 40 488 0 50
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Free Free Free Free Stop Stop
RT Channelized - None - None - None
Storage Length - 200 200 - - 0
Veh in Median Storage, # 0 - - 0 0 -
Grade, % 0 - - 0 0 -
Peak Hour Factor 92 92 92 92 92 92
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 592 54 43 530 0 54

Major/Minor Major1 Major2 Minor1

Conflicting Flow All 0 0 592 0 1209 592
Stage 1 - - - - 592 -
Stage 2 - - - - 617 -

Follow-up Headway - - 2.218 - 3.518 3.318
Pot Capacity-1 Maneuver - - 984 - 202 506

Stage 1 - - - - 553 -
Stage 2 - - - - 538 -

Time blocked-Platoon, % - - -
Mov Capacity-1 Maneuver - - 984 - 193 506
Mov Capacity-2 Maneuver - - - - 193 -

Stage 1 - - - - 553 -
Stage 2 - - - - 514 -

Approach EB WB NB

HCM Control Delay, s 0 0.7 13
HCM LOS B

Minor Lane / Major Mvmt NBLn1 EBT EBR WBL WBT

Capacity (veh/h) 506 - - 984 -
HCM Lane V/C Ratio 0.107 - - 0.044 -
HCM Control Delay (s) 13 - - 8.828 -
HCM Lane LOS B A
HCM 95th %tile Q(veh) 0.359 - - 0.139 -

Notes

~ : Volume Exceeds Capacity; $ : Delay Exceeds 300 Seconds; Error : Computation Not Defined



Eire Highlands 2016 PM Peak Hour
25: Bonanza & Northwest Rd. Filing 1

ATC Synchro 8
jmwa 8/1/2013

Intersection

Intersection Delay, s/veh 4.4

Movement WBL WBR NBT NBR SBL SBT

Vol, veh/h 0 50 40 0 75 61
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop Free Free Free Free
RT Channelized - None - None - None
Storage Length 0 - - - - -
Veh in Median Storage, # 0 - 0 - - 0
Grade, % 0 - 0 - - 0
Peak Hour Factor 92 92 92 92 92 92
Heavy Vehicles, % 0 0 0 0 0 0
Mvmt Flow 0 54 43 0 82 66

Major/Minor Minor1 Major1 Major2

Conflicting Flow All 272 43 0 0 43 0
Stage 1 43 - - - - -
Stage 2 229 - - - - -

Follow-up Headway 3.5 3.3 - - 2.2 -
Pot Capacity-1 Maneuver 722 1033 - - 1579 -

Stage 1 985 - - - - -
Stage 2 814 - - - - -

Time blocked-Platoon, % - - -
Mov Capacity-1 Maneuver 683 1033 - - 1579 -
Mov Capacity-2 Maneuver 683 - - - - -

Stage 1 985 - - - - -
Stage 2 770 - - - - -

Approach WB NB SB

HCM Control Delay, s 8.7 0 4.1
HCM LOS A

Minor Lane / Major Mvmt NBT NBR WBLn1 SBL SBT

Capacity (veh/h) - - 1033 1579 -
HCM Lane V/C Ratio - - 0.053 0.052 -
HCM Control Delay (s) - - 8.7 7.404 0
HCM Lane LOS A A A
HCM 95th %tile Q(veh) - - 0.166 0.163 -

Notes

~ : Volume Exceeds Capacity; $ : Delay Exceeds 300 Seconds; Error : Computation Not Defined



Erie Highlands 2035 AM Peak Hour

JMWA 8/22/2013

Aldridge Transportation Consultants, LLC
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Eire Parkway 2035 AM Peak Hour
3: Bonanza & Erie Pkwy

ATC Synchro 8
jmwa 8/22/2013

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations
Volume (veh/h) 79 1108 63 68 1422 83 233 31 84 231 30 244
Number 7 4 14 3 8 18 5 2 12 1 6 16
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow veh/h/ln 186.3 186.3 186.3 186.3 186.3 186.3 186.3 186.3 190.0 186.3 186.3 186.3
Lanes 1 2 1 1 2 1 1 1 0 1 1 1
Cap, veh/h 265 2212 940 257 2212 940 408 141 377 408 584 496
Arrive On Green 0.59 0.59 0.59 1.00 1.00 1.00 0.31 0.31 0.31 0.31 0.31 0.31
Sat Flow, veh/h 306 3725 1583 434 3725 1583 1077 449 1202 1261 1863 1583

Grp Volume(v), veh/h 86 1204 68 74 1546 90 253 0 125 251 33 265
Grp Sat Flow(s),veh/h/ln 306 1863 1583 434 1863 1583 1077 0 1651 1261 1863 1583
Q Serve(g_s), s 13.7 16.7 1.6 6.7 0.0 0.0 18.5 0.0 4.8 15.9 1.1 11.9
Cycle Q Clear(g_c), s 13.7 16.7 1.6 23.5 0.0 0.0 19.6 0.0 4.8 20.7 1.1 11.9
Prop In Lane 1.00 1.00 1.00 1.00 1.00 0.73 1.00 1.00
Lane Grp Cap(c), veh/h 265 2212 940 257 2212 940 408 0 517 408 584 496
V/C Ratio(X) 0.32 0.54 0.07 0.29 0.70 0.10 0.62 0.00 0.24 0.62 0.06 0.53
Avail Cap(c_a), veh/h 314 2812 1195 327 2812 1195 408 0 517 408 584 496
HCM Platoon Ratio 1.00 1.00 1.00 2.00 2.00 2.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 9.9 10.5 7.4 3.8 0.0 0.0 27.5 0.0 22.0 29.7 20.7 24.4
Incr Delay (d2), s/veh 0.7 0.2 0.0 0.6 0.6 0.0 6.9 0.0 1.1 6.8 0.2 4.1
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile Back of Q (50%), veh/ln 0.9 6.4 0.5 0.4 0.2 0.0 5.7 0.0 2.1 5.7 0.5 5.2
Lane Grp Delay (d), s/veh 10.6 10.7 7.5 4.4 0.6 0.0 34.4 0.0 23.1 36.5 20.8 28.4
Lane Grp LOS B B A A A A C C D C C

Approach Vol, veh/h 1358 1710 378 549
Approach Delay, s/veh 10.5 0.7 30.7 31.7
Approach LOS B A C C

Timer

Assigned Phs 4 8 2 6
Phs Duration (G+Y+Rc), s 55.1 55.1 31.0 31.0
Change Period (Y+Rc), s 4.0 4.0 4.0 4.0
Max Green Setting (Gmax), s 65.0 65.0 27.0 27.0
Max Q Clear Time (g_c+I1), s 18.7 25.5 21.6 22.7
Green Ext Time (p_c), s 28.3 25.7 2.1 1.7

Intersection Summary

HCM 2010 Ctrl Delay 11.1
HCM 2010 LOS B

Notes



Eire Parkway 2035 AM Peak Hour
6: CR 5 & Erie Pkwy

ATC Synchro 8
jmwa 8/22/2013

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations
Volume (veh/h) 420 976 107 78 883 370 110 287 97 578 334 540
Number 7 4 14 3 8 18 5 2 12 1 6 16
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow veh/h/ln 186.3 186.3 186.3 186.3 186.3 186.3 186.3 186.3 186.3 186.3 186.3 186.3
Lanes 2 2 1 2 2 1 2 1 1 2 1 1
Cap, veh/h 524 1173 499 471 1109 471 555 895 761 855 895 761
Arrive On Green 0.19 0.63 0.63 0.08 0.30 0.30 0.48 0.48 0.48 0.48 0.48 0.48
Sat Flow, veh/h 3442 3725 1583 3442 3725 1583 1141 1863 1583 1873 1863 1583

Grp Volume(v), veh/h 457 1061 116 85 960 402 120 312 105 628 363 587
Grp Sat Flow(s),veh/h/ln 1721 1863 1583 1721 1863 1583 570 1863 1583 937 1863 1583
Q Serve(g_s), s 6.7 23.4 3.0 0.0 23.3 22.9 7.3 10.0 3.5 30.1 12.0 29.3
Cycle Q Clear(g_c), s 6.7 23.4 3.0 0.0 23.3 22.9 19.3 10.0 3.5 40.1 12.0 29.3
Prop In Lane 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 524 1173 499 471 1109 471 555 895 761 855 895 761
V/C Ratio(X) 0.87 0.90 0.23 0.18 0.87 0.85 0.22 0.35 0.14 0.73 0.41 0.77
Avail Cap(c_a), veh/h 588 1479 629 471 1207 513 555 895 761 855 895 761
HCM Platoon Ratio 2.00 2.00 2.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 0.60 0.60 0.60 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 36.0 16.5 12.7 39.1 31.8 31.6 22.3 15.5 13.8 28.0 16.0 20.5
Incr Delay (d2), s/veh 8.1 4.4 0.1 0.2 6.4 12.3 0.9 1.1 0.4 5.6 1.4 7.4
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile Back of Q (50%), veh/ln 5.5 6.6 1.0 1.0 11.5 10.4 1.1 4.7 1.3 7.6 5.7 12.0
Lane Grp Delay (d), s/veh 44.1 20.9 12.8 39.3 38.2 44.0 23.1 16.6 14.2 33.6 17.4 28.0
Lane Grp LOS D C B D D D C B B C B C

Approach Vol, veh/h 1634 1447 537 1578
Approach Delay, s/veh 26.8 39.9 17.6 27.8
Approach LOS C D B C

Timer

Assigned Phs 7 4 3 8 2 6
Phs Duration (G+Y+Rc), s 13.2 34.1 11.6 32.5 50.0 50.0
Change Period (Y+Rc), s 4.0 4.0 4.0 4.0 4.0 4.0
Max Green Setting (Gmax), s 11.0 38.0 4.0 31.0 46.0 46.0
Max Q Clear Time (g_c+I1), s 8.7 25.4 2.0 25.3 21.3 42.1
Green Ext Time (p_c), s 0.5 4.7 0.5 3.2 12.2 3.1

Intersection Summary

HCM 2010 Ctrl Delay 29.8
HCM 2010 LOS C

Notes



Eire Parkway 2035 AM Peak Hour
9: Summit Blvd. & Erie Pkwy

ATC Synchro 8
jmwa 8/22/2013

Intersection

Intersection Delay, s/veh 0.5

Movement EBT EBR WBL WBT NBL NBR

Vol, veh/h 1373 50 50 1573 0 60
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Free Free Free Free Stop Stop
RT Channelized - None - None - None
Storage Length - 200 200 - - 0
Veh in Median Storage, # 0 - - 0 0 -
Grade, % 0 - - 0 0 -
Peak Hour Factor 92 92 92 92 92 92
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 1492 54 54 1710 0 65

Major/Minor Major1 Major2 Minor1

Conflicting Flow All 0 0 1492 0 2456 746
Stage 1 - - - - 1492 -
Stage 2 - - - - 964 -

Follow-up Headway - - 2.22 - 3.52 3.32
Pot Capacity-1 Maneuver - - 446 - 25 356

Stage 1 - - - - 173 -
Stage 2 - - - - 331 -

Time blocked-Platoon, % - - -
Mov Capacity-1 Maneuver - - 446 - 22 356
Mov Capacity-2 Maneuver - - - - 22 -

Stage 1 - - - - 173 -
Stage 2 - - - - 291 -

Approach EB WB NB

HCM Control Delay, s 0 0.4 17.4
HCM LOS C

Minor Lane / Major Mvmt NBLn1 EBT EBR WBL WBT

Capacity (veh/h) 356 - - 446 -
HCM Lane V/C Ratio 0.183 - - 0.122 -
HCM Control Delay (s) 17.4 - - 14.189 -
HCM Lane LOS C B
HCM 95th %tile Q(veh) 0.661 - - 0.413 -

Notes

~ : Volume Exceeds Capacity; $ : Delay Exceeds 300 Seconds; Error : Computation Not Defined



Eire Parkway 2035 AM Peak Hour
12: Highlands Blvd. & Erie Pkwy

ATC Synchro 8
jmwa 8/22/2013

Movement EBT EBR WBL WBT NBL NBR

Lane Configurations
Volume (veh/h) 1413 50 50 1493 150 100
Number 4 14 3 8 5 12
Initial Q (Qb), veh 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00
Parking Bus Adj 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow veh/h/ln 186.3 186.3 186.3 186.3 186.3 186.3
Lanes 2 1 1 2 1 1
Cap, veh/h 2519 1070 267 2519 416 371
Arrive On Green 0.90 0.90 0.90 0.90 0.23 0.23
Sat Flow, veh/h 3725 1583 320 3725 1774 1583

Grp Volume(v), veh/h 1536 54 54 1623 163 109
Grp Sat Flow(s),veh/h/ln 1863 1583 320 1863 1774 1583
Q Serve(g_s), s 8.2 0.3 4.4 9.3 6.9 5.1
Cycle Q Clear(g_c), s 8.2 0.3 12.6 9.3 6.9 5.1
Prop In Lane 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 2519 1070 267 2519 416 371
V/C Ratio(X) 0.61 0.05 0.20 0.64 0.39 0.29
Avail Cap(c_a), veh/h 2954 1256 304 2954 416 371
HCM Platoon Ratio 1.33 1.33 1.33 1.33 1.00 1.00
Upstream Filter(I) 1.00 1.00 0.69 0.69 1.00 1.00
Uniform Delay (d), s/veh 1.9 1.5 3.3 1.9 28.9 28.2
Incr Delay (d2), s/veh 0.3 0.0 0.3 0.3 2.8 2.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0
%ile Back of Q (50%), veh/ln 1.6 0.1 0.2 1.7 3.4 2.2
Lane Grp Delay (d), s/veh 2.2 1.5 3.5 2.2 31.6 30.2
Lane Grp LOS A A A A C C

Approach Vol, veh/h 1590 1677 272
Approach Delay, s/veh 2.1 2.2 31.1
Approach LOS A A C

Timer

Assigned Phs 4 8
Phs Duration (G+Y+Rc), s 64.5 64.5
Change Period (Y+Rc), s 4.0 4.0
Max Green Setting (Gmax), s 71.0 71.0
Max Q Clear Time (g_c+I1), s 10.2 14.6
Green Ext Time (p_c), s 48.8 45.9

Intersection Summary

HCM 2010 Ctrl Delay 4.4
HCM 2010 LOS A

Notes



Eire Parkway 2035 AM Peak Hour
15: Glacier Dr. & Erie Pkwy

ATC Synchro 8
jmwa 8/22/2013

Movement EBT EBR WBL WBT NBL NBR

Lane Configurations
Volume (veh/h) 1463 40 40 1473 75 50
Number 4 14 3 8 5 12
Initial Q (Qb), veh 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00
Parking Bus Adj 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow veh/h/ln 186.3 186.3 186.3 186.3 186.3 186.3
Lanes 2 1 1 2 1 1
Cap, veh/h 1767 751 270 2141 531 474
Arrive On Green 0.95 0.95 0.07 1.00 0.30 0.30
Sat Flow, veh/h 3725 1583 1774 3725 1774 1583

Grp Volume(v), veh/h 1590 43 43 1601 82 54
Grp Sat Flow(s),veh/h/ln 1863 1583 1774 1863 1774 1583
Q Serve(g_s), s 9.5 0.1 0.0 0.0 2.2 1.6
Cycle Q Clear(g_c), s 9.5 0.1 0.0 0.0 2.2 1.6
Prop In Lane 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 1767 751 270 2141 531 474
V/C Ratio(X) 0.90 0.06 0.16 0.75 0.15 0.11
Avail Cap(c_a), veh/h 3755 1596 343 4283 531 474
HCM Platoon Ratio 2.00 2.00 2.00 2.00 1.00 1.00
Upstream Filter(I) 0.72 0.72 0.55 0.55 1.00 1.00
Uniform Delay (d), s/veh 1.1 0.9 15.8 0.0 16.3 16.1
Incr Delay (d2), s/veh 1.4 0.0 0.1 0.3 0.6 0.5
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0
%ile Back of Q (50%), veh/ln 0.9 0.0 0.5 0.1 1.0 0.6
Lane Grp Delay (d), s/veh 2.5 0.9 16.0 0.3 17.0 16.6
Lane Grp LOS A A B A B B

Approach Vol, veh/h 1633 1644 136
Approach Delay, s/veh 2.4 0.7 16.8
Approach LOS A A B

Timer

Assigned Phs 4 3 8
Phs Duration (G+Y+Rc), s 34.1 6.4 40.5
Change Period (Y+Rc), s 4.0 4.0 4.0
Max Green Setting (Gmax), s 64.0 5.0 73.0
Max Q Clear Time (g_c+I1), s 11.5 2.0 2.0
Green Ext Time (p_c), s 18.6 2.5 20.1

Intersection Summary

HCM 2010 Ctrl Delay 2.2
HCM 2010 LOS A

Notes



Eire Parkway 2035 AM Peak Hour
19: CR 5 & Southeast Rd.

ATC Synchro 8
jmwa 8/22/2013

Intersection

Intersection Delay, s/veh 1.9

Movement EBL EBR NBL NBT SBT SBR

Vol, veh/h 50 50 25 454 499 30
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop Free Free Free Free
RT Channelized - None - None - None
Storage Length 0 100 200 - - 200
Veh in Median Storage, # 0 - - 0 0 -
Grade, % 0 - - 0 0 -
Peak Hour Factor 92 92 92 92 92 92
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 54 54 27 493 542 33

Major/Minor Minor2 Major1 Major2

Conflicting Flow All 1090 542 542 0 - 0
Stage 1 542 - - - - -
Stage 2 548 - - - - -

Follow-up Headway 3.518 3.318 2.218 - - -
Pot Capacity-1 Maneuver 238 540 1027 - - -

Stage 1 583 - - - - -
Stage 2 579 - - - - -

Time blocked-Platoon, % - - -
Mov Capacity-1 Maneuver 232 540 1027 - - -
Mov Capacity-2 Maneuver 232 - - - - -

Stage 1 583 - - - - -
Stage 2 564 - - - - -

Approach EB NB SB

HCM Control Delay, s 18.8 0.4 0
HCM LOS C

Minor Lane / Major Mvmt NBL NBT EBLn1 EBLn2 SBT SBR

Capacity (veh/h) 1027 - 232 540 - -
HCM Lane V/C Ratio 0.026 - 0.234 0.101 - -
HCM Control Delay (s) 8.601 - 25.2 12.4 - -
HCM Lane LOS A D B
HCM 95th %tile Q(veh) 0.081 - 0.883 0.334 - -

Notes

~ : Volume Exceeds Capacity; $ : Delay Exceeds 300 Seconds; Error : Computation Not Defined



Eire Parkway 2035 AM Peak Hour
25: Bonanza & Longs Peak Dr.

ATC Synchro 8
jmwa 8/22/2013

Intersection

Intersection Delay, s/veh 3.1

Movement WBL WBR NBT NBR SBL SBT

Vol, veh/h 55 60 293 60 60 136
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop Free Free Free Free
RT Channelized - None - None - None
Storage Length 0 - - - - -
Veh in Median Storage, # 0 - 0 - - 0
Grade, % 0 - 0 - - 0
Peak Hour Factor 92 92 92 92 92 92
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 60 65 318 65 65 148

Major/Minor Minor1 Major1 Major2

Conflicting Flow All 629 351 0 0 384 0
Stage 1 351 - - - - -
Stage 2 278 - - - - -

Follow-up Headway 3.518 3.318 - - 2.218 -
Pot Capacity-1 Maneuver 446 692 - - 1174 -

Stage 1 713 - - - - -
Stage 2 769 - - - - -

Time blocked-Platoon, % - - -
Mov Capacity-1 Maneuver 419 692 - - 1174 -
Mov Capacity-2 Maneuver 419 - - - - -

Stage 1 713 - - - - -
Stage 2 723 - - - - -

Approach WB NB SB

HCM Control Delay, s 13.9 0 2.5
HCM LOS B

Minor Lane / Major Mvmt NBT NBR WBLn1 SBL SBT

Capacity (veh/h) - - 528 1174 -
HCM Lane V/C Ratio - - 0.237 0.056 -
HCM Control Delay (s) - - 13.9 8.247 0
HCM Lane LOS B A A
HCM 95th %tile Q(veh) - - 0.914 0.176 -

Notes

~ : Volume Exceeds Capacity; $ : Delay Exceeds 300 Seconds; Error : Computation Not Defined



Eire Parkway 2035 AM Peak Hour
28: CR 5 & Comm Ent.

ATC Synchro 8
jmwa 8/22/2013

Intersection

Intersection Delay, s/veh 1.8

Movement EBL EBR NBL NBT SBT SBR

Vol, veh/h 50 40 20 454 479 30
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop Free Free Free Free
RT Channelized - None - None - None
Storage Length 100 0 - - - -
Veh in Median Storage, # 0 - - 0 0 -
Grade, % 0 - - 0 0 -
Peak Hour Factor 92 92 92 92 92 92
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 54 43 22 493 521 33

Major/Minor Minor2 Major1 Major2

Conflicting Flow All 1074 537 553 0 - 0
Stage 1 537 - - - - -
Stage 2 537 - - - - -

Follow-up Headway 3.518 3.318 2.218 - - -
Pot Capacity-1 Maneuver 243 544 1017 - - -

Stage 1 586 - - - - -
Stage 2 586 - - - - -

Time blocked-Platoon, % - - -
Mov Capacity-1 Maneuver 236 544 1017 - - -
Mov Capacity-2 Maneuver 236 - - - - -

Stage 1 586 - - - - -
Stage 2 568 - - - - -

Approach EB NB SB

HCM Control Delay, s 19.2 0.4 0
HCM LOS C

Minor Lane / Major Mvmt NBL NBT EBLn1 EBLn2 SBT SBR

Capacity (veh/h) 1017 - 236 544 - -
HCM Lane V/C Ratio 0.021 - 0.23 0.08 - -
HCM Control Delay (s) 8.617 0 24.8 12.2 - -
HCM Lane LOS A A C B
HCM 95th %tile Q(veh) 0.065 - 0.865 0.26 - -

Notes

~ : Volume Exceeds Capacity; $ : Delay Exceeds 300 Seconds; Error : Computation Not Defined



Erie Highlands 2035 AM Peak Hour

T/S Diagram

JMWA 8/22/2013
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Erie Highlands 2035 PM Peak Hour

JMWA 8/22/2013
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Erie Highlands 2035 PM Peak Hour
3: Bonanza & Erie Pkwy

ATC Synchro 8
jmwa 8/22/2013

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations
Volume (veh/h) 362 1849 80 65 1343 309 90 50 60 213 35 194
Number 7 4 14 3 8 18 5 2 12 1 6 16
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow veh/h/ln 186.3 186.3 186.3 186.3 186.3 186.3 186.3 186.3 190.0 186.3 186.3 186.3
Lanes 1 2 1 1 2 1 1 1 0 1 1 1
Cap, veh/h 214 2794 1188 149 2794 1188 247 141 170 214 342 290
Arrive On Green 0.75 0.75 0.75 0.75 0.75 0.75 0.18 0.18 0.18 0.18 0.18 0.18
Sat Flow, veh/h 262 3725 1583 195 3725 1583 1126 771 928 1268 1863 1583

Grp Volume(v), veh/h 393 2010 87 71 1460 336 98 0 119 232 38 211
Grp Sat Flow(s),veh/h/ln 262 1863 1583 195 1863 1583 1126 0 1699 1268 1863 1583
Q Serve(g_s), s 70.7 35.2 1.7 37.3 19.3 8.1 9.5 0.0 7.4 14.6 2.0 15.1
Cycle Q Clear(g_c), s 90.0 35.2 1.7 72.5 19.3 8.1 11.6 0.0 7.4 22.0 2.0 15.1
Prop In Lane 1.00 1.00 1.00 1.00 1.00 0.55 1.00 1.00
Lane Grp Cap(c), veh/h 214 2794 1188 149 2794 1188 247 0 311 214 342 290
V/C Ratio(X) 1.84 0.72 0.07 0.48 0.52 0.28 0.40 0.00 0.38 1.08 0.11 0.73
Avail Cap(c_a), veh/h 214 2794 1188 149 2794 1188 247 0 311 214 342 290
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 34.6 8.1 4.0 27.8 6.2 4.8 45.7 0.0 43.0 54.7 40.9 46.2
Incr Delay (d2), s/veh 393.6 0.9 0.0 2.3 0.2 0.1 4.7 0.0 3.5 85.0 0.7 14.7
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile Back of Q (50%), veh/ln 30.0 12.9 0.5 1.9 7.0 2.5 3.1 0.0 3.5 11.7 1.0 7.3
Lane Grp Delay (d), s/veh 428.2 9.1 4.0 30.2 6.3 4.9 50.4 0.0 46.6 139.7 41.5 60.9
Lane Grp LOS F A A C A A D D F D E

Approach Vol, veh/h 2490 1867 217 481
Approach Delay, s/veh 75.0 7.0 48.3 97.4
Approach LOS E A D F

Timer

Assigned Phs 4 8 2 6
Phs Duration (G+Y+Rc), s 94.0 94.0 26.0 26.0
Change Period (Y+Rc), s 4.0 4.0 4.0 4.0
Max Green Setting (Gmax), s 90.0 90.0 22.0 22.0
Max Q Clear Time (g_c+I1), s 92.0 74.5 13.6 24.0
Green Ext Time (p_c), s 0.0 14.8 2.0 0.0

Intersection Summary

HCM 2010 Ctrl Delay 50.9
HCM 2010 LOS D

Notes



Erie Highlands 2035 PM Peak Hour
6: CR 5 & Erie Pkwy

ATC Synchro 8
jmwa 8/22/2013

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations
Volume (veh/h) 532 1308 112 187 1317 627 133 352 104 381 249 382
Number 7 4 14 3 8 18 5 2 12 1 6 16
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow veh/h/ln 186.3 186.3 186.3 186.3 186.3 186.3 186.3 186.3 186.3 186.3 186.3 186.3
Lanes 2 2 1 2 2 1 2 1 1 2 1 1
Cap, veh/h 545 1740 740 257 1428 607 201 388 330 402 497 422
Arrive On Green 0.32 0.93 0.93 0.07 0.38 0.38 0.06 0.21 0.21 0.12 0.27 0.27
Sat Flow, veh/h 3442 3725 1583 3442 3725 1583 3442 1863 1583 3442 1863 1583

Grp Volume(v), veh/h 578 1422 122 203 1432 682 145 383 113 414 271 415
Grp Sat Flow(s),veh/h/ln 1721 1863 1583 1721 1863 1583 1721 1863 1583 1721 1863 1583
Q Serve(g_s), s 19.0 12.8 0.6 7.0 46.0 32.3 5.0 24.6 7.3 14.0 15.0 31.3
Cycle Q Clear(g_c), s 19.0 12.8 0.6 7.0 46.0 32.3 5.0 24.6 7.3 14.0 15.0 31.3
Prop In Lane 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 545 1740 740 257 1428 607 201 388 330 402 497 422
V/C Ratio(X) 1.06 0.82 0.16 0.79 1.00 1.12 0.72 0.99 0.34 1.03 0.55 0.98
Avail Cap(c_a), veh/h 545 1740 740 258 1428 607 201 388 330 402 497 422
HCM Platoon Ratio 2.00 2.00 2.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 0.43 0.43 0.43 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 41.0 2.5 1.2 54.6 37.0 18.3 55.5 47.3 40.5 53.0 37.8 43.7
Incr Delay (d2), s/veh 43.2 1.4 0.0 15.2 24.5 75.5 12.0 42.5 2.8 53.1 4.3 39.7
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile Back of Q (50%), veh/ln 10.2 1.7 0.2 3.6 25.7 24.4 2.6 16.3 3.1 9.2 7.7 17.0
Lane Grp Delay (d), s/veh 84.2 3.9 1.3 69.8 61.5 93.8 67.6 89.9 43.3 106.1 42.0 83.5
Lane Grp LOS F A A E F F E F D F D F

Approach Vol, veh/h 2122 2317 641 1100
Approach Delay, s/veh 25.6 71.7 76.6 81.8
Approach LOS C E E F

Timer

Assigned Phs 7 4 3 8 5 2 1 6
Phs Duration (G+Y+Rc), s 23.0 60.0 13.0 50.0 11.0 29.0 18.0 36.0
Change Period (Y+Rc), s 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Max Green Setting (Gmax), s 19.0 56.0 9.0 46.0 7.0 25.0 14.0 32.0
Max Q Clear Time (g_c+I1), s 21.0 14.8 9.0 48.0 7.0 26.6 16.0 33.3
Green Ext Time (p_c), s 0.0 15.6 0.0 0.0 0.0 0.0 0.0 0.0

Intersection Summary

HCM 2010 Ctrl Delay 58.2
HCM 2010 LOS E

Notes



Erie Highlands 2035 PM Peak Hour
9: Summit Blvd. & Erie Pkwy

ATC Synchro 8
jmwa 8/22/2013

Intersection

Intersection Delay, s/veh 1

Movement EBT EBR WBL WBT NBL NBR

Vol, veh/h 1992 75 75 1717 0 60
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Free Free Free Free Stop Stop
RT Channelized - None - None - None
Storage Length - 200 200 - - 0
Veh in Median Storage, # 0 - - 0 0 -
Grade, % 0 - - 0 0 -
Peak Hour Factor 92 92 92 92 92 92
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 2165 82 82 1866 0 65

Major/Minor Major1 Major2 Minor1

Conflicting Flow All 0 0 2165 0 3261 1083
Stage 1 - - - - 2165 -
Stage 2 - - - - 1096 -

Follow-up Headway - - 2.22 - 3.52 3.32
Pot Capacity-1 Maneuver - - 244 - 7 213

Stage 1 - - - - 73 -
Stage 2 - - - - 282 -

Time blocked-Platoon, % - - -
Mov Capacity-1 Maneuver - - 244 - 5 213
Mov Capacity-2 Maneuver - - - - 5 -

Stage 1 - - - - 73 -
Stage 2 - - - - 187 -

Approach EB WB NB

HCM Control Delay, s 0 1.1 29.2
HCM LOS D

Minor Lane / Major Mvmt NBLn1 EBT EBR WBL WBT

Capacity (veh/h) 213 - - 244 -
HCM Lane V/C Ratio 0.306 - - 0.334 -
HCM Control Delay (s) 29.2 - - 26.982 -
HCM Lane LOS D D
HCM 95th %tile Q(veh) 1.241 - - 1.408 -

Notes

~ : Volume Exceeds Capacity; $ : Delay Exceeds 300 Seconds; Error : Computation Not Defined



Erie Highlands 2035 PM Peak Hour
12: Highlands Blvd. & Erie Pkwy

ATC Synchro 8
jmwa 8/22/2013

Movement EBT EBR WBL WBT NBL NBR

Lane Configurations
Volume (veh/h) 1942 100 100 1697 150 100
Number 4 14 3 8 5 12
Initial Q (Qb), veh 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00
Parking Bus Adj 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow veh/h/ln 186.3 186.3 186.3 186.3 186.3 186.3
Lanes 2 1 1 2 1 1
Cap, veh/h 2927 1244 200 2927 253 226
Arrive On Green 1.00 1.00 1.00 1.00 0.14 0.14
Sat Flow, veh/h 3725 1583 173 3725 1774 1583

Grp Volume(v), veh/h 2111 109 109 1845 163 109
Grp Sat Flow(s),veh/h/ln 1863 1583 173 1863 1774 1583
Q Serve(g_s), s 0.0 0.0 0.0 0.0 9.7 7.1
Cycle Q Clear(g_c), s 0.0 0.0 0.0 0.0 9.7 7.1
Prop In Lane 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 2927 1244 200 2927 253 226
V/C Ratio(X) 0.72 0.09 0.55 0.63 0.64 0.48
Avail Cap(c_a), veh/h 3193 1357 212 3193 253 226
HCM Platoon Ratio 2.00 2.00 2.00 2.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 0.69 0.69 1.00 1.00
Uniform Delay (d), s/veh 0.0 0.0 0.0 0.0 45.3 44.2
Incr Delay (d2), s/veh 0.7 0.0 1.8 0.2 11.9 7.2
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0
%ile Back of Q (50%), veh/ln 0.3 0.0 0.1 0.1 5.3 3.3
Lane Grp Delay (d), s/veh 0.7 0.0 1.8 0.2 57.2 51.4
Lane Grp LOS A A A A E D

Approach Vol, veh/h 2220 1954 272
Approach Delay, s/veh 0.7 0.3 54.9
Approach LOS A A D

Timer

Assigned Phs 4 8
Phs Duration (G+Y+Rc), s 92.0 92.0
Change Period (Y+Rc), s 4.0 4.0
Max Green Setting (Gmax), s 96.0 96.0
Max Q Clear Time (g_c+I1), s 2.0 2.0
Green Ext Time (p_c), s 86.0 86.0

Intersection Summary

HCM 2010 Ctrl Delay 3.9
HCM 2010 LOS A

Notes



Erie Highlands 2035 PM Peak Hour
15: Glacier Dr. & Erie Pkwy

ATC Synchro 8
jmwa 8/22/2013

Movement EBT EBR WBL WBT NBL NBR

Lane Configurations
Volume (veh/h) 1922 100 100 1747 75 50
Number 4 14 3 8 5 12
Initial Q (Qb), veh 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00
Parking Bus Adj 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow veh/h/ln 186.3 186.3 186.3 186.3 186.3 186.3
Lanes 2 1 1 2 1 1
Cap, veh/h 2156 916 300 2625 356 318
Arrive On Green 1.00 1.00 0.16 1.00 0.20 0.20
Sat Flow, veh/h 3725 1583 1774 3725 1774 1583

Grp Volume(v), veh/h 2089 109 109 1899 82 54
Grp Sat Flow(s),veh/h/ln 1863 1583 1774 1863 1774 1583
Q Serve(g_s), s 0.0 0.0 0.0 0.0 3.3 2.4
Cycle Q Clear(g_c), s 0.0 0.0 0.0 0.0 3.3 2.4
Prop In Lane 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 2156 916 300 2625 356 318
V/C Ratio(X) 0.97 0.12 0.36 0.72 0.23 0.17
Avail Cap(c_a), veh/h 3655 1553 328 4183 356 318
HCM Platoon Ratio 2.00 2.00 2.00 2.00 1.00 1.00
Upstream Filter(I) 0.61 0.61 0.22 0.22 1.00 1.00
Uniform Delay (d), s/veh 0.0 0.0 20.4 0.0 28.3 28.0
Incr Delay (d2), s/veh 4.0 0.0 0.2 0.1 1.5 1.2
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0
%ile Back of Q (50%), veh/ln 1.2 0.0 1.9 0.0 1.6 1.0
Lane Grp Delay (d), s/veh 4.0 0.0 20.5 0.1 29.8 29.1
Lane Grp LOS A A C A C C

Approach Vol, veh/h 2198 2008 136
Approach Delay, s/veh 3.8 1.2 29.5
Approach LOS A A C

Timer

Assigned Phs 4 3 8
Phs Duration (G+Y+Rc), s 48.5 10.6 59.2
Change Period (Y+Rc), s 4.0 4.0 4.0
Max Green Setting (Gmax), s 83.0 8.0 95.0
Max Q Clear Time (g_c+I1), s 2.0 2.0 2.0
Green Ext Time (p_c), s 38.1 5.2 31.7

Intersection Summary

HCM 2010 Ctrl Delay 3.4
HCM 2010 LOS A

Notes



Erie Highlands 2035 PM Peak Hour
19: CR 5 & Southeast Rd.

ATC Synchro 8
jmwa 8/22/2013

Intersection

Intersection Delay, s/veh 2.1

Movement EBL EBR NBL NBT SBT SBR

Vol, veh/h 50 50 50 514 438 55
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop Free Free Free Free
RT Channelized - None - None - None
Storage Length 0 100 200 - - 200
Veh in Median Storage, # 0 - - 0 0 -
Grade, % 0 - - 0 0 -
Peak Hour Factor 92 92 92 92 92 92
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 54 54 54 559 476 60

Major/Minor Minor2 Major1 Major2

Conflicting Flow All 1143 476 476 0 - 0
Stage 1 476 - - - - -
Stage 2 667 - - - - -

Follow-up Headway 3.518 3.318 2.218 - - -
Pot Capacity-1 Maneuver 221 589 1086 - - -

Stage 1 625 - - - - -
Stage 2 510 - - - - -

Time blocked-Platoon, % - - -
Mov Capacity-1 Maneuver 210 589 1086 - - -
Mov Capacity-2 Maneuver 210 - - - - -

Stage 1 625 - - - - -
Stage 2 485 - - - - -

Approach EB NB SB

HCM Control Delay, s 19.9 0.8 0
HCM LOS C

Minor Lane / Major Mvmt NBL NBT EBLn1 EBLn2 SBT SBR

Capacity (veh/h) 1086 - 210 589 - -
HCM Lane V/C Ratio 0.05 - 0.259 0.092 - -
HCM Control Delay (s) 8.489 - 28 11.7 - -
HCM Lane LOS A D B
HCM 95th %tile Q(veh) 0.158 - 0.996 0.304 - -

Notes

~ : Volume Exceeds Capacity; $ : Delay Exceeds 300 Seconds; Error : Computation Not Defined



Erie Highlands 2035 PM Peak Hour
25: Bonanza & Longs Peak Dr.

ATC Synchro 8
jmwa 8/22/2013

Intersection

Intersection Delay, s/veh 3

Movement WBL WBR NBT NBR SBL SBT

Vol, veh/h 40 50 190 20 60 148
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop Free Free Free Free
RT Channelized - None - None - None
Storage Length 0 - - - - -
Veh in Median Storage, # 0 - 0 - - 0
Grade, % 0 - 0 - - 0
Peak Hour Factor 92 92 92 92 92 92
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 43 54 207 22 65 161

Major/Minor Minor1 Major1 Major2

Conflicting Flow All 508 217 0 0 228 0
Stage 1 217 - - - - -
Stage 2 291 - - - - -

Follow-up Headway 3.518 3.318 - - 2.218 -
Pot Capacity-1 Maneuver 525 823 - - 1340 -

Stage 1 819 - - - - -
Stage 2 759 - - - - -

Time blocked-Platoon, % - - -
Mov Capacity-1 Maneuver 497 823 - - 1340 -
Mov Capacity-2 Maneuver 497 - - - - -

Stage 1 819 - - - - -
Stage 2 719 - - - - -

Approach WB NB SB

HCM Control Delay, s 11.7 0 2.3
HCM LOS B

Minor Lane / Major Mvmt NBT NBR WBLn1 SBL SBT

Capacity (veh/h) - - 637 1340 -
HCM Lane V/C Ratio - - 0.154 0.049 -
HCM Control Delay (s) - - 11.7 7.824 0
HCM Lane LOS B A A
HCM 95th %tile Q(veh) - - 0.54 0.153 -

Notes

~ : Volume Exceeds Capacity; $ : Delay Exceeds 300 Seconds; Error : Computation Not Defined



Erie Highlands 2035 PM Peak Hour
28: CR 5 & Comm Ent.

ATC Synchro 8
jmwa 8/22/2013

Intersection

Intersection Delay, s/veh 2.2

Movement EBL EBR NBL NBT SBT SBR

Vol, veh/h 50 40 60 489 448 100
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop Free Free Free Free
RT Channelized - None - None - None
Storage Length 100 0 - - - -
Veh in Median Storage, # 0 - - 0 0 -
Grade, % 0 - - 0 0 -
Peak Hour Factor 92 92 92 92 92 92
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 54 43 65 532 487 109

Major/Minor Minor2 Major1 Major2

Conflicting Flow All 1203 541 596 0 - 0
Stage 1 541 - - - - -
Stage 2 662 - - - - -

Follow-up Headway 3.518 3.318 2.218 - - -
Pot Capacity-1 Maneuver 204 541 980 - - -

Stage 1 583 - - - - -
Stage 2 513 - - - - -

Time blocked-Platoon, % - - -
Mov Capacity-1 Maneuver 185 541 980 - - -
Mov Capacity-2 Maneuver 185 - - - - -

Stage 1 583 - - - - -
Stage 2 465 - - - - -

Approach EB NB SB

HCM Control Delay, s 23.4 1 0
HCM LOS C

Minor Lane / Major Mvmt NBL NBT EBLn1 EBLn2 SBT SBR

Capacity (veh/h) 980 - 185 541 - -
HCM Lane V/C Ratio 0.067 - 0.294 0.08 - -
HCM Control Delay (s) 8.935 0 32.4 12.2 - -
HCM Lane LOS A A D B
HCM 95th %tile Q(veh) 0.213 - 1.165 0.261 - -

Notes

~ : Volume Exceeds Capacity; $ : Delay Exceeds 300 Seconds; Error : Computation Not Defined



Erie Highlands 2035 PM Peak Hour

T/S Diagram

JMWA 8/22/2013

Aldridge Transportation Consultants, LLC
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