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August 1, 1995 

City of Grand Junction 
City Council 
Planning Commission 
250 North 5th Street 
Grand Junction, CO 81501 

RE: RIMROCK MARKETPLACE 

Dear Members: 

PLANNING • ENGINEERING • SURVEYING 
·------------·------·-------

Accompanying is a modification to the existing Conditional Use permit issued by the City some 
months ago for the Rimrock Marketplace shopping facility. The site is located south of Highway 50 
and west of 25 1/2 Road. 

There have been some changes made to the site development plan since the acceptance of the 
Conditional Use permit by the City. Additionally, there has been a change in the ownership of the 
development. The current owner is now Mr. James Cook president of High Plains Land Company. 

The modified proposal does not include major changes to the overall traffic circulation as proposed 
originally. The proposal still incudes the extension of a new frontage road between Independent 
Avenue alo~g Highway 50 to Mulberry Street. The previously submitted Traffic Analysis has been 
modified to reflect the changes within this application. 

Prior to review of the attached Site Plan we would encourage the reader to review the Staff Report 
and General Project Report which were submitted as part of the original Conditional Use application. 

The major change to the Site Plan is the elimination of approximately 10 acres near the northwest 
corner of the development. This part of the site is currently occupied by the Hansen Equipment 
Company. Other changes are presented in a tabular format, which follows: 

COMPARISON CHART 

USE PREVIOUS CURRENT 

Building Area 529,000 sf 360,000 sf 

Parking Spaces 1873 1560 

Pad Area 5.5 ac · 6.5 ac 

TOTAL 52.0 ac 42.0 ac 

200 NORTH 6TH ST. • GRAND JUNCTION, CO 81501 • FAX (970) 245-3076 • (970) 245-4099 



As a result of the proposed changes to the site development plan and ownership of the property, the 
applicant is prepared to submit new preliminary and final plans together with the necessary review 
documents required for the planning clearant:e from the City in order that they may begin site 
construction sometime late this fall. Expected opening of the facility would most likely occur 
sometime beginning in the spring of 1996. 

If is the applicants understanding that all other elements of the previous approvals consistent with the 
modified plan will continue to apply as a condition of this application. 

The petitioner will be present at the scheduled public hearing to discuss the proposed modifications 
to the plan and answer any questions which may arise. 

xc: Jim Cook, High Plains Land Co. 



HARSHMAN, McBEE & COFFMAN t\ r.)Y- ATTORNEYS AT LAW 
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TJ.HARSHMAN ~~ 
DONALD L. McBEE f\'r • ~~I \"~ 
KAY SNIDER COFFMAN* 0 . .YI\; )J(\_ '7 \·"t" t1J 
BRUCE R. RAAUM \~ C~~ (\ 1 

'-. C\ '\ V 
*ALSO AllMITTElliN WYOMING ~ ~ ' -, 

September 7, 1995 

Hon. Ron Maupin 
City of Grand Junction 
250 N. 5th St 
Grand Junction, CO 81501 

Re: City Planning Commission 
Rimrock Marketplace 
CUP-95-137 

Dear Mr. Maupin: 

TELEPHONE 
(970)243-7887 

FAX 
(970)245-5566 

RECEIVED. GRAND J. ;"T"'' l 
p• 4 "" r 'TG DEPAT 

SEP 8 flC'O ' 

I have been retained by Harold R. Woolard to appeal the 
decision of the Grand Junction Planning Commission decision to 
approve the Conditional Use Permit and site Plan for the Rimrock 
Marketplace. 

The basis for the appeal is that the site plan eliminates the 
present access to the front of Mr. Woolard's business, the Corner 
Store. This access has been in continuous use by Mr. Woolard and 
his predecessors in business on the site for many years. It will 
be particularly injurious to Mr. Woolard because he sells large 
trailers and associated equipment, as well as requiring access for 
semi-tr-ailer trucks. His customers and suppliers currently use 
Independent Avenue and the south frontage road for ingress and 
egress to the Corner Store. The site plan proposes to eliminate 
this access and leave Mr. Woolard with only a driveway off of 
Highway 50 which will require a turn that cannot be accommodated by 
semi-trailer trucks. It will also make it almost impossible for 
his customers to exit the property and turn left. 

we believe that this action, if it is approved by the City 
Council, will be the equivalent of a condemnation of Mr. Woolard's 
property, and destroy most of the value of his property and his 
business. Please accept this letter as notice of our position and 
the potential claim against the City of Grand Junction. 

We request that the City Council direct the Planning 
Commission to revise the site plan to leave the frontage road from 
Mr. Woolard's property to Independent Avenue intact so that traffic 
into and out of Mr. Woolard's property can use the frontage road 
and its intersection with Independent Avenue to access Hwy 50. 

c: Dan Wilson, Esq. 
Harold Woolard 



-- ------------------, 

SIGNAGE GUIDELINES FOR: 
RIMROCK MARKETPLACE 

February 27, 1995 

All signage must meet the requirements contained within Section 5-7 of the latest City (~!Grand 
Junction Zoning and Development Code. In addition to the requirements of the sign code the 
following standards will be a part of the signage plan for Rimrock Marketplace. 

0 Three general identification sign along the proposed Frontage Road one of which will be near 

the primary entrance to the site. The applicant may reduce the total signage square footage 

at one location and increase the allotment at an other. In no case >viii the aggregate allotment 

exceed that currently allowed for within the Code 

[ Only "monument type" signs will be permitted for identification of the future uses on the pad 

sites shO\\n on the de\·elopment plans 

\Vall mounted signs \\ill be permitted in accordilnce with the sign code 

l\!o roof top signage \\ill be permitted 

L· Traflic control signs will require the acceptance ofthe City's Development Engineer 



SIGNAGE PLAN 
RIMROCK MARKETPLACE 

All Signage must meet the requirements contained in Section 5-7 of the Zoning and Development 
Code (ZDC), as amended. In addition, the following provisions will be part of the signage plan for 
Rimrock Marketplace: 

1. One project identification sign may be located along each roadway frontage. For the purposes of 
this approval, the project identification sign may be located at the Hwy. 6&50 frontage (as identified 
on the attached site plan) rather than having to be located along the relocated frontage road. The 
project identification sign along Hwy 6&50 may be a freestanding sign, not to exceed 25 ft. in height 
and 300 square feet in area. The project identification sign along the 25 1/2 Road frontage shall be 
limited to a monument signs, not to exceed 6 feet in height and 150 square feet in area. 

2. Only monument signs (in addition to wall signs), not to exceed 6 feet in height and 150 square feet 
in area are permitted for identification of uses on the pad sites as identified on the attached site plan. 

3. Wall mounted signs are permitted in accordance with the sign code. For purposes of signage 
allowance calculations, the retail center must utilize the relocated frontage road rather than Highway 
6&50. 

4. No roof signs are permitted anywhere in the development. 

5. Traffic control signs require the approval of the City Development Engineer. 

h :\cityfil\ 1995\95-13 74.wpd 
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PHASE I 
ENVIRONMENTAL SITE ASSESSMENT 

50 Acres 
U. S. Highway 6 & 50 

Grand Junction, Colorado 81505 

EXECUTIVE SUMMARY 

Summarv of Findings. 

The following Phase I Environmental Site Assessment was conducted in order to 

identify any environmental concerns related to the subject site and the surrounding 

area. The findings of the assessment identified no concerns related to the history of 

the site or the surrounding area, however, concerns were identified with the building/ 

structures, operational activities, and waste management. There are no concerns 

related to radon, however, due to the age of the structures, there are concerns related 

to asbestos, lead-based paint, and PCB's. 

The site assessment concerns regarding waste management and work practices are 

related to Hanson Equipment, Inc. The facility has been used for truck sales and 

service. Indications of past releases of substances into the environment on exterior 

soil surfaces and via cracks in the concrete floor of the service area were observed. 

Above ground storage tanks and all equipment are to be removed prior to the future 

development of the property. 

-
Twelve-inch floor tiles, drop-in acoustical ceiling panels and wall texture were 

observed throughout the showroom and offices of Hanson Equipment, Inc. Due to the 

age of the building, the potential exists for these materials to be asbestos-containing. 

Fluorescent lights were observed throughout the Hanson Equipment, Inc., facility. In · 

addition, on-site personnel indicated the presence of two underground hydraulic lifts 

which are currently not in use. Due to the age of the facility, the potential exists for 



StatesWest Environmental Corporation 
Phase I Environmental Site Assessment 

U.S. Highway 6 & 50 
, Grand Junction, Colorado 81505 

December 30, 1994 
Page 3 

There appeared to be no concerns with regard to the parcel owned by Alvis D, Fetter, 

which is an arroyo wash with intermittent stream referred to as the Ligrani Ditch. 

Conclusions. 

The Phase I site assessment is a qualitative evaluation. No sampling and analysis was 

been performed to quantify the presence of contamination. The findings of the 

assessment indicate there are presently potential environmental concerns on the subject 

site and the surrounding area which would require further investigation and/or 

appropriate actions prior to the development of the property. They are as follows: 

• Poor work practices with regard to storage of scrap parts, used batteries, empty 

drums, used oil filters and other activities at Hanson Equipment, Inc. have 

resulted in significant soil staining in several exterior locations. 

• Poor work practices within the service area have resulted in pooling of waste 

oil and other substances and significant staining of the concrete floor surface. 

Also of concern are several cracks in the concrete floor which would allow the 

substances to seep through to the soil surface below. 

• Although the AST systems are to be removed from the site upon relocation, 

significant soil staining was observed in the vicinity of these systems. 

• Reportedly, a 550-gallon UST is present in the area occupied by the former 

mobile home sales office. A vent pipe and fill port were observed in this area 

• Due to the age of all srructures on the Site, the potential exists for asbestos

containing materials. Suspect materials observed included 12" floor tiles, drop-



States West Environmental Corporation 
Phase I Environmental Site Assessment 

U.S. Highway 6 & 50 
Grand Junction, Colorado 81505 

December 30, 1994 
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in acoustical ceiling panels, wall texture material, non-friable cementeous 

exterior siding, and composition roofing materials. 

• Due to the age of all structures on the Site, the potential exists for lead-based 

paints. 

• Due to the age of all structures on the Site, the potential exists for PCBs in 

fluorescent lights, hydraulic equipment and pole-mounted electrical 

transformers. 

It is StatesWest's opinion that environmental concerns are present which would require 

additional investigation in the form of a comprehensive asbestos survey, a 

comprehensive lead-based paint survey, subsurface investigation for petroleum 

hydfocarbons and/or PCBs from hydraulic fluids, and verification of PCBs in pole

mounted electrical transformers. 

This environmental site assessment was performed in accordance with the ASTM 

Standard E-1527-93. 

Respectfully submitted, 
STATESWEST ENVIRONMENTAL CORPORATION 

Submitted by: 
Terri A. Pratt 
Environmental Analyst 
Certified Hazardous Materials 
Technician 

Reviewed by: 
Charles W. Cooke 
President 
Registered Environmental Property 
Assessor REPA #1689 



I. INTRODUCTION 

States West Environmental Corporation 
Phase I Environmental Site Assessment 
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Grand Junction, Colorado 81505 

December 30, 1994 
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:Mr. Lee Richardson, Denver Holdings, Inc., authorized StatesWest Environmental Corporation 

to conduct a Phase I Environmental Site Assessment pursuant to SWEC Project No. 94-1354. 

The subject property and its improvements are hereinafter referred to as the "Site". 

A. Purpose 

The purpose of the Phase I assessment is to determine if environmental concerns may 

exist at the Site which could impact the value of the property. It is understood by 

StatesWest that the intended use of the findings of this study is to make decisions 

· regarding the financing and/or due diligence for assignees of approximately 50 acres 

located at Highway 6 & 50, Grand Junction, Colorado. 

B. Scope of Work 

This Phase I environmental site assessment consists of the following: 

1. Property Description. This encompasses a general understanding of 

the Site and its environmental setting, describing the exact location and 

physical description of the property. A history of the Site is reconstructed 

using aerial photographs and interviews. 

2. Records Review. The purpose of this review is to determine the 

potential impact of hazardous substances on the Site or the area within a 

reasonable distance of the Site as a result of either past or present activities. 

Standard sources available through the federal, state, and local governmental 

agencies were reviewed. These sources may include, but are not limited to the 

following: 

Federal and State sources 

National Priority List (NPL) 
Compreh~nsive Environmental Response, Compensation, and 
Liability Information System (CERCLIS) 
Resource Conservation and Recovery Act (RCRA) 
Emergency Response Notification System (ERNS) 
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Superfund Amendments and Reauthorization Act Title ill 
Notifiers (SARA) 
State Leaking Underground Storage Tanks (LUST) 
State Underground Storage Tanks (UST) 
State Abandoned Landfills (CAL) 

The following agencies were contacted or visited to obtain pertinent 

information regarding hazardous incidents or other conditions that could 

potentially affect the environmental status of the Site. 

Environmental Protection Agency 
Natural Resources Conservation Service 
Colorado Department of Health 
Colorado Department of Labor 
Colorado State Geological Survey 

Local Sources 

Mesa County Assessor 
Mesa County Clerk and Recorder 
Mesa County Health Department 
City of Grand Junction Building and Zoning Departments 
Grand Junction Fire Department 
Grand Junction Water and Sanitation District 
Colorado Aerial Photograph Service 

3. Site Reconnaissance. The goal of the site reconnaissance and 

interviews is to assess conditions which suggest that hazardous substances are 

present on or have the potential of migration to the Site. The Site and 

structures on or near the Site are visually inspected from both exterior and the 

interior where possible. The objective is to identify the environmental concerns 

related to operational activities, buildings and materials, waste management 

practices, hazardous substance storage and handling, and surrounding 

properties. Other potential environmental concerns related to asbestos, lead-
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based paint, radon, methane, and PCB's. No sampling and analysis is 

conducted in this Phase I Environmental Site Assessment. 

4. Supplemental Information and Documentation. The appendices 

include documentation gathered in the development of this assessment. The 

data includes maps, figures, photographs, ownership documents, regulatory 

information, interview documentation, owner/operator questionnaire, 

bibliography, and qualifications of the assessor. 

5. Special Terms and Conditions. This environmental site assessment 

was conducted in accordance with the ASThi Standard E-1527-93. The intent 

of the Standard is to bring uniformity to environmental site assessments and to 

permit the user to qualify for the "innocent landowner" defense to Superfund 

liability. This assessment goes beyond Superfund concerns and considers the 

other environmental issues related to asbestos, lead-based paint, radon, 

methane, and PCB's. It should be noted that an environmental site assessment 

is not a certification that the Site is free of hazardous substance contamination. 

C. Limitations 

This report is based on the results of the investigation described in the Scope of Work. 

Information not presented to StatesWest during the study or not obtainable within this 

scope is not the responsibility of StatesWest. 

StatesWest is not responsible for independent conclusions, opinions or 

recommendations made by others based on field observations and laboratory test data 

presented in this report. 

All surficial environmental investigations are inherently limited in the sense that 

conclusions are drawn and recommendations developed from information obtained 
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from limited research and site evaluation. The passage of time may result in a change 

in the environmental characteristics at this site and surrounding properties. 

StatesWest has completed this Phase I assessment with a level of care and skill 

consistent with current professional practices in these matters. Moreover, StatesWest's 

reporting and documentation in this matter is solely with respect to the date of this 

investigation. Future use of this report shall be subject to verification or adaptation by 

States West. 

II. PROPERTY DESCRIPTION 

A. Site Location and Propertv Profile 

The Site is located in the State of Colorado, County of Mesa. The site consists of 

four properties. Those with street addresses are identified as: 2523 Highway 6 & 50, 

2526 River Road, and 2536 River Road, Grand Junction, CO 81505. The remain 

-ing property consists of an arroyo wash and intermittent stream identified as the 

Ligrani Ditch which is located between Hanson Equipment, Inc., and the Ligrani 

property. The legal descriptions of the properties are included in Appendix B. 

See Site Map, Appendix A and Title Commitments- Appendix B. 

B. Site Characteristics. 
1. Phvsical Description of Site. The Site contains four properties 

and approximately 50 acres. It is bounded by a gasoline service station facility 

and E 1/4 Road on the north. U.S. Highway 6 & 50 traverses from the 

northwest to the southeast. It is bounded by a dirt road and The Comer Store 

on the east, and vacant land to the south. The Denver and Rio Grande Western 

Railroad Right-of-Way and River Road traverses the west-southwest portion of 

the property. Beyond River Road is the United Companies Asphalt Batch 
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Plant. The Site is accessible from River Road from the southwest, and E 1/4 

Road from the west. There is one retail equipment/service center building on 

the northwestern portion of the Site. Other structures included two single 

family residential dwellings and associated out-buildings in the southwestern 

portion of the site, and a small abandoned office building located on the 

northeastern portion of the Site. The Hanson Equipment property also includes 

concrete and asphalt pads. The remainder of the Site consists of vacant land 

and a wash with an intermittent stream. The Hanson Equipment portion of the 

Site contains two above ground storage tanks. Reportedly, a 550-gallon 

underground storage tank is present near the small abandoned office building 

which was formerly utilized for mobile home sales. A concrete slab is present 

near the abandoned office building to the south. 

See Figure 1: Site Map, Appendix A. 

2. Climate. The climate iri Grand Junction, Colorado is semi-arid. The 

coldest month is January which averages 37 degrees and the hottest month is 

July which averages 93 degrees. The annual precipitation is approximately 9 

inches. Grand Junction annually has an average of 300 days of sunshine. 

3. Topography. The Site is relatively flat lying while gently sloping to 

the west-southwest toward the Colorado River, which is located approximately 

0.3-mile west of the Site. An intermittent stream, known as the Ligrani Ditch 

divides the property. The city Flood Insurance Rate Map (Panel 080117 

0006E, Panel 6 of 9) prepared by the Federal Emergency Management Agency 

(FEMA) indicates that the Site is in a Zone X designated area which 

corresponds to an area outside the 500-year flood plain. The surface elevation 

at the Site is approximately 4545 feet above sea level. See Flood Insurance 

Rate Map and Topography Map, Appendix A. 
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4. Surface water. According to the city engineer, storm water runoff and 

surface drainage in the area of the Site is towards the Ligrani Ditch, which 

divides the property. Runoff and surface drainage ultimately discharges into 

the Colorado River located approximately 0.3-mile west of the Site. 

5. Geologv/Hvdrogeologv. The area of the site consists of 

unconsolidated surficial deposits and rocks of Quaternary Age which includes 

gravels and alluviums (Pinedale and Bull Lake Age) and includes Broadway 

and Louviers Alluviums (U.S.G.S. Geologic Map of Colorado). Soils consist 

· primarily of Green River very fine sandy loam, deep over gravel, with 0 to 2 

percent slopes. This soil occurs along the Gunnison and Colorado Rivers. 

The surface soil, a pale-brown or light brownish-gray very fine sandy loam, 

contains numerous small fragments of mica. Below depths of 10 to 12 inches, 

the very fine sandy loam has a brighter pale-brown or very pale-brown color, 

and at depths of 24 to 3 0 inches it grades into similarly textured soil material 

that shows light-gray and reddish brown specks or very small spots. Below 

depths of 3 or 4 feet, textural variations are common, but fine sandy loam is 

dominant (U.S.D.A. Natural Resources Conservation Service, formerly known 

as the Soil Conservation Service). This area is identified as a strongly saline or 

saline-alkali area, which would indicate that there may be ground water at a 

relatively shallow depth. The regional ground water flow direction is assumed 

to be to the west-southwest toward the Colorado River. 

7. Fill. According to on-site sources, the Ligrani, Venegas, and Fetter 

sites have received no fill dirt, however, a facility representative for Hanson 

Equipment, Inc. indicated that two stockpiles of soil on the southern portion of 

the property is clean fill dirt. Originally, there .were plans to expand the 

facility to the south. Over the past year clean fill dirt has been brought into 

this area of the property. According to the facility representative, to the best of 
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his knowledge it has been clean fill dirt. There is no indication that fill dirt is 

an environmental concern. 

8. Utilities. The Site is served with natural gas and electricity from the 

Public Service Company of Colorado. One pad-mounted electrical transformer 

was observed on the east side of Hanson Equipment, Inc., and was labelled as 

non-PCB containing. Three pole-mounted transformers were observed on the 

Site, however there was no labelling of these transformers. At the time of this 

report, verification had not been received from Public Service of Colorado with 

regard to PCB content or ownership and maintenance responsibility. 

Verification by the electric utility company is recommended prior to 

development of the Site. The building is connected to the City of Grand 

Junction Water and Sanitation District systems. 

C. Site Historv 

Current owner/operators of Hanson Equipment, Inc., Mr. Bob Hanson and Mr. Rob 

Hanson, property owners Mr. Fred Ligrani and Mr. Roxy Ligrani, and city and county 

employees were interviewed; and aerial photographs were researched to determine the 

past land uses of the Site. The owners of the other two parcels in this transaction, Mr. 

Venegas and Mr. Fetter, were not available. The majority of the Site was 

homesteaded and utilized for vegetable crops by the Ligrani family since the early 

1900's, with the exception of the southernmost parcel and the wash area Hanson 

Equipment purchased the original Ligrani homestead site situated in the northwest 

portion of the Site, and constructed their present facility in 1977. The facility has 

been mixed-use retail operations mostly associated with truck repair, sales, and parts 

and general office use. The remainder of the Ligrani parcel has remained either vacant 

land or agricultural. There are no indications that there have been ponds, lagoons, or 

disposal areas on the Site. According to individuals interviewed, there have been no 
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previous Phase I Environmental Site Assessments conducted on the Site, however, 

Mr. Fred Ligrani indicated that uranium mill tailings had been removed from the site, 

and subsequently, a 550-gallon UST. According to documentation provided by Mr. 

Ligrani, correspondence from the Department of Energy dated June 28, 1991 indicates 

that 253 cubic yards of material in a 331 square meter area was removed. According 

to the correspondence, the Ligrani property has been cleared of residual radioactive 

contamination to the extent required by the Environmental Protection Agency (EPA) 

standards (40 CFR 192). There is no mention of the 550-gallon UST in the 

documentation, however, as explained by Mr. Ligrani, the uranium mill tailings were 

used as fill at the time of the installation of the UST, and therefore the UST was 

removed at the time of the uranium mill tailings remediation. 

Additionally, Mr. Bob Hanson provided documentation to StatesWest personnel dated 

January 30, 1986 indicating that an evaluation of the Hanson Equipment site did not 

reveal the presence of residual radioactive material in excess of standards established 

by the EPA, and therefore, did not require remedial action. See Regulatory 

Information, Appendix C. 

1. Aerial Photographs. Four historical aerial photographs were provided 

by a private aerial photographic service, and one historical aerial photograph 

was obtained from the City of Grand Junction. They were examined under 

stereoscope magnification to determine previous use and historical development 

of the Site and surrounding area. The aerial photographs studied by StatesWest 

were: 

Aerial Photographic Date 

1.) May 21, 1950 

2.) August 17, 1957 



3.) Date Unknown, 1965 

4.) March 12, 1979 

5.) September 16, 1994 
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The 19 50 through 1965 aerial photographs showed the property to be primarily 

agricultural in use. The 1979 aerial photograph showed the presence of the 

Hanson Equipment facility and the mobile homes sales facility. The remainder 

of the site remained primarily agricultural in use. The above ground storage 

tanks were visible at the adjacent gasoline service station. No landfills were 

apparent in the area. 

In summary the aerial photographs appear to verify the information provided by 

the current owner and the city and county records. There are no indications of 

lagoons, ponds, disposal areas, on the Site or the adjoining properties. The 

area within a mile radius of the Site is primarily commercial retail, residential, 

and industrial. See Aerial Photograph, Appendix A. The area is further 

examined in the following section. 

ITL RECORDS REVIEW 

A. Federal Records 

1. NPL 

The National Priority List (NPL) contains the names of sites that have been 

evaluated by the EPA and found to be so .contaminated that they are scheduled· 

for further characterization and mitigation. These sites are referred to as 

"Superfund" sites. A review of this list d;1ted November 15, 1994, indicates 

that there are no NPL sites within a one-mile search distance from the Site. 
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The Comprehensive Environmental Response, Compensation and Liability 

Information System (CERCUS) is a database that identifies, describes, and 

determines the impact of abandoned or inactive facilities that may be of 

consequence to the Site. A review of CERCUS dated November 16, 1994, 

indicates that there is one CERCUS sites within a half-mile search distanc~ 

from the Site. The site is identified as Grand Junction Projects Office, located 

at 2597 B 3/4 Road, and situated approximately 2.5 miles southeast of the Site. 

An investigation of this facility by the U.S. Department of Energy (DOE) is 

focused on remedial action to stabilize and control uranium mill tailings and 

related contaminated material. This facility lies within the flood plain of the 

Gunnison River and is separated by the river by an earthen flood-control dike. 

Based on the distance and location relative to the Site, it is unlikely that past 

activities at this facility have impacted environmental conditions at the subject 

propeny. 

3. RCRA TSD 

The Resource Conservation and Recovery Act (RCRA) list contains names of 

facilities that have notified the EPA or the Colorado Department of Public 

Health and Environment, Hazardous Materials and Waste Management that 

they treat, store, and dispose (TSD) of hazardous waste. A review of the 

RCRA Facility Listing dated November 16, 1994, indicates that there are no 

RCRA TSD facilities within a one-mile search distance from the Site. 

However, the Hanson Equipment, Inc. trock repair operation is a RCRA 

Notifier as a small quantity generator of hazardous waste. This indicates that 

Hanson Equipment, Inc. generates about 25 to 300 gallons of hazardous waste 

per month and has notified under RCRA in compliance with federal 

regulations. Auto repair operations generate hazardous waste as a result of 
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using solvents for parts washing. Solvent wastes are stored in self-contained 

wash units and waste is picked up and transported for recycling and disposal 

by an EPA approved transporter, Safety-Kleen Corp. There appears to be 

minimal concern at the Site regarding this issue. 

B. State and Local Records 

1. ERNS 

The Emergency Response Notification System (ERNS) list contains hazardous 

materials spill notifications assembled by the Colorado Department of Public 

Health and Environment, Hazardous Materials and Waste Management 

Division. A review of the ERNS listing dated October 18, 1994 indicates that 

there has been no notification of a spill at the Site. 

2. LUST 

The list of reported Leaking Underground Storage Tanks (LUST) is compiled 

by the Colorado Department of Public Health and Environment, Hazardous 

Materials and Waste Management Division. A review of these lists dated 

October 17, 1994, indicates that there are three (3) LUST sites within a half

mile search distance from the Site. They are as follows: 

(Map No.) Facilitv/ Location/ Date of Notification(s) 

(1) Mesa Auto Plaza, 2566 Highway 6 & 50, Closed 

The lvfesa Auto Plaza is situated approximately 114-mi/e east and upgradient 
from the site. A review of the file at the Colorado Department of Public 
Health and Environment reviewed by StatesWest personnel indicated that a 
Closure Report and Environmental Assessment for the UST closure for the 
Mesa Auto Plaza was submitted to the CDH on July 29, 1994. Based upon 
infomzation submitted, it appears that appropriate actions have been taken to 
remove the source of contamination and to reduce the potential for further 
impacts to occur as a result of the contamination at the facility. The CDH 
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does not require any further investigations or remedial actions at this time. 
Additionally, information within the CDH file indicated groundwater flow 
direction to be south-southwest, toward the Colorado River, and crossgradient 
from the subject Site. Due to favorable geologic/hydrogeologic conditions, it is 
unlikely that past activities have impacted environmental conditions at the Site. 

(2) Amoco Oil #3029, 1105 N. 1st Street 
(3) First & North Texaco, 101 North Avenue 

Amoco Oil #3029 and First & North Texaco, are situated approximately 0.65-
mile east and topographically upgradient from the Site. Based on the location 
and distance from the Site, and favorable hydrogeologic conditions, it is 
unlikely that past activities from these facilities have impacted environmental 
conditions at the Site. 

See Record Review Map, Appendix A - Sites #1, 2, & 3, and Appendix C -
Regulatory Information. 

3. UST 

The Colorado Department of Labor Oil Inspection Division provides a list of 

registered Underground Storage Tanks (UST) that are either in use or have 

been temporarily or permanently closed. According to these data there are four 

(4) UST sites that are currently in use at the Site or an adjoining property. 

They are: 

(Map No.)/ Facilitv/ Location/ # of Tanks/ Status 

(1) Go-Fer Foods #101, 2515 Highway 6 & 50, 4 ASTs In-use 

(2) Western Slope Chrysler, 2578 Highway 6 & 50, 2 In-use 

(3) Holly Brownson, 930 Independent Avenue, 1 In-use 

(4) }.;fesa Auto Plaza, 2566 Highway 6 & 50, 2 Permanently closed. 

The facility identified as Go-Fer Foods, located at 2515 Highway 6 & 50 is 
situated adjacent to the northwest and topographically crossgradient of the 
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Sire. Four above ground storage tanks (ASTs) at this site are within secondary 
containment. 

The facility identified as Western Slope Chrysler, located at 2578 Highway 6 & 
50 is situated approximately 0.30-mile east and upgradient of the Site. 

The facility identified as Holly Brownson, located at 930 Independent Avenue, 
is situated approximately 0.20-mile nonh and upgradient of the Site. 

No reponed releases were found associated with the above petroleum storage 
tanks in the CDH database listing. 

The facility identified as Mesa Auto Plaza is included in the above LUST 
discussion. 

See Record Review !vfap. Appendix A- Sites #1, 2, & 3, and Appendix C
Regulawry Information. 

In addition, as previously mentioned in this report, a 6,000-gallon diesel fuel 
AST and a 1.000- 1,500-gallon waste oil tank are located at Hanson 
Equipment, Inc. These tanks are to be removed from the site upon relocation 
of Hanson Equipment Inc., however, soil staining associated with these ASTs 
was observed. 

A 550-gallon UST is present near the northeast corner of the Site, near the 
small structure utilized as a mobile home office, according to the current 
owner of the property. Associated vent pipe and fill port were observed at this 
location by States West personnel. Removal of this UST and associated piping 
in accordance with all federal, state, and local regulations is recommended 
prior to development of the Site. 

4. SOLID WASTE SITES 
The list of operating solid waste sites is compiled by the Colorado Department 

of Public Health and Environment, Hazardous Materials and Waste 

Management Division. A review of this list dated December 27, 1993 indicates 

there are no active solid waste landfill sites within a one-mile search distance 

from the Site. 
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The list of abandoned landfills are compiled by the Colorado Department of 

Public Health and Environment, Hazardous Materials and Waste Management 

Division. A review of this list indicates there is one ( 1) abandoned landfill 

within a half-mile search distance from the Site. It is identified as: 

Map No./ Facilitv/ Location 

(1) First Sheet, located 112 mile west of First Street. 

Based on interviews with city and county employees, review of aerial 
photographs, and States West reconnaissance of the area surrounding the 
subject site, it does not appear that this facility is near the Site. 

6. Building Permits. Due to the record keeping practices of the City of 
Grand Junction Building Department, StatesWest was unable to review any 
permit files that may exist for the Site .. 
7. Fire Department. The Grand Junction Fire Department reported no 
hazardous material spills or violations at the Site. 

IV. SITE RECONNAISSANCE 

A. Building/Structures 

Hanson Equipment. Inc. 

The building construction is a combination single-story for the retail/office portion on 

the north end, and a single-story warehouse-type for the truck repair shop on the south 

side. Building area size was not available. The office/retail building is brick 

construction with a flat roof. The truck service building is metal. Roof structure of 

the service area is a steel joist structure with metal decking. The office walls are brick 
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or drywall and light texture. Floors in the retail/office portion are either concrete, 

brick, carpet or twelve inch floor tiles. Ceilings are drop-in acoustical ceiling panels. 

Lighting is by fluorescent lights throughout the retail/office and service area. Heating 

for the offices and parts department is by a natural gas forced air system. Cooling is 

by ceiling mounted swamp coolers. Heating for the service area is provided by the 

ceiling mounted Reznor waste oil burner. Cooling is not provided in the service area. 

Pipes wrapped with suspect thermal insulation or sprayed-on insulation on the decking 

in the service area was not observed. 

Hanson Equipment, Inc., sells and services trucks. Truck service includes all types of 

vehicle maintenance and repairs. Various fuels, lubricants and solvents have been 

used at the facility. Bulk petroleum products are stored in the service area in an above 

ground tank or drums.A 500-gallon above ground oil tank is located in the shop area 

and is dispensed to various stations within the service area Additionally, according to 

on-site personnel, two underground hydraulic lifts are present in the service area The 

lifts have been out of use for some time but were never removed. 

The floors were observed to have significant oil staining. Several cracks were noted 

in the concrete floor. The exterior portion of the property has an asphalt paved 

parking area on the north side of the property used for truck parking, and a concrete 

pad on the east side of the service bays. Parking on the east and west sides of the 

facility is on the ground surface. During the site inspection, the east yard was used for 

vehicle and equipment storage, empty drum storage, used battery storage, and used and 

scrap part storage. The trash dumpsters are located to the east of the building. The 

west yard was used for vehicle and equipment storage and cargo tank storage. 

According to a facility r~presentative, the cargo tanks were utilized for water. 
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Environmental concerns related to the building structures include suspect asbestos 

containing materials in twelve-inch floor tiles, drop-in ceiling panels, drywall and wall 

texture; the potential for lead-based paints, and potential PCB's in fluorescent lights 

and underground hydraulic equipment. See Photos 1 - 10, Appendix A. 

Ligrani Propertv 

Structures on the Ligrani property include a small frame structure with composition 

roof, previously utilized as a mobile home sales office which is located in the 

northeastern portion of the property. The interior of the structure was not accessible. 

The age of the structure is unknown, therefore, the possibility exists for asbestos

containing materials and/or lead-based paint. Also observed at this location was a 

concrete slab to the south of the office structure, and a mobile home to the west of 

the office structure, which was reported by the owner of property as being temporarily 

stored there. Additionally, a vent pipe and fill port were observed near the northeast 

comer of the sales office structure. Reportedly, the mobile home sales facility utilized 

a 550-gallon UST. 

An occupied single family residential dwelling and other structures are located in the 

southwestern portion of the property. Portions of the property are utilized for junk car 

and equipment storage and storage of farm equipment and non-operational vehicles. 

The single family dwelling is of frame construction with concrete slab foundation and 

composition roof. The interior of the single family residence was not accessible. 

According to the owner, the structure dates to 1900, and the interior materials consists 

of ceilings and walls of lath and plaster and drywall, and floors of carpet and 

linoleum. The linoleum was installed prior to 1985. The exterior walls of the 

structure appeared to be covered with a non-friable cementeous asbestos siding. 
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Two storage sheds and the packing shed were observed to have deteriorating painted 

exterior surfaces. The exterior walls of the shed adjacent to the packing shed were 

covered with composition roofing shingles. The interiors of the packing shed and the 

adjacent shed did not appear to have any suspect asbestos containing materials within 

their interiors. The interior of the shed on the easternmost portion of the property was 

not accessible. Based on the age of the structure, the potential exists for asbestos

containing materials to be present in the interior and exterior materials of the structure, 

as well as the potential for the presence of lead-based paint. Prior to demolition, 

renovation, or remodeling of this structure, a comprehensive asbestos survey and lead

based paint survey should be conducted to confirm the presence or absence of these 

materials. See Photos 11 - 15, Appendix A. 

Venegas Property. 

An occupied single family residential dwelling and other deteriorating structures were 

present on the property. Abandoned vehicles were observed on the property. The 

interior of the dwelling and the other structures were not accessible for inspection. 

Information with regard to the construction materials or the construction date was not 

available. However, based on visual observation, the age of the dwelling appears to 

be such that the potential exists for the presence of asbestos-containing materials 

and/or lead based paint. Prior to demolition, renovation, or remodeling of this 

structure, a comprehensive asbestos survey and lead-based paint survey should be 

conducted to confirm the presence or absence of these materials. The occupant of the 

dwelling indicated that he was not aware of any above or below ground storage tanks. 

See Photos 16 - 17, Appendix A. 
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The waste management concerns are related to the generation of waste related to 

solvents for parts washing, battery exchange, oil changing operations, scrap parts and 

metals, and oily sand from the sand traps. The service area floors are concrete with 

several cracks and significant staining and pooled substances from current operations. 

The shop is equipped with a slotted-drain system for floor cleaning purposes. This 

drain discharges to a concrete chambered grease interceptor on the east side of the 

exterior of the building and through a dual sand trap system before it is discharged to 

the sanitary sewer system. Liquid from the steam cleaning system is also discharged 

to the floor drain system. The oil, water, and sediment in the floor drain system are 

removed on an as needed basis by Goodwins Septic Tank Service. Wastewater 

passing through the sand trap system is subsequently discharged to the sanitary sewer 

system. The waste water entering the sand trap is generated from all floor areas 

within the shop and the concrete pad on the east side of the service area There is 

potential for oils, grease, fuels, antifreeze, cleaning chemicals and solvents to be 

discharged into the floor drain system. 

An oil burner utilized for the combustion of the waste oil is currently being used in 

the service area Waste oil is pumped from the outside AST to a holding tank in the 

service area and subsequently pumped to a ceiling mounted Reznor oil burner. 

Significant soil staining and a small pool of standing oil were observed below the 

holding tank. Facility personnel and a representative with the installer/servicer of the 

oil burning equipment have indicated that permitting for air emissions is not required 

on this equipment. 

Abutting the service building to the south is an above ground 1,000 - 1,500-gallon 

waste oil tank which is secured within a below grade concrete block containment. 
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Dark liquid with a sheen was present within the lower portion of the containment area. 

Significant staining of gravel and soil was observed in the area around the concrete 

block containment. Waste oil from the AST is pumped to the holding tank within the 

service shop and subsequently pumped to the Reznor oil burner. According to facility 

personnel, the waste oil AST is emptied by Approved Oil Service, Inc., when the oil 

burner is non-operational or being serviced, which occurs approximately on a quarterly 

basis 

The site inspection revealed several areas that exhibited soil staining from improper 

storage practices with regard to used parts and oil filters. Although many of the used 

parts in the east yard were stored on wooden pallets, many were placed directly on the 

ground surface, allowing residual oils and/or solvents to drain onto the ground surface, 

resulting in significant staining 'of the gravel and soil. All of the used parts in the east 

yard are exposed to weather conditions, resulting in the potential for soil and 

groundwater contamination. During the inspection, StatesWest personnel noted 

potential areas of concern that may impact the storm water runoff from the facility. 

Oil staining around the waste oil containment area and in the east yard may be 

incorporated into the runoff, particularly near a drainage conduit immediately adjacent 

to· an area of improperly stored used parts with significant oil staining. The potential 

exists for contamination from runoff from this area to the discharge point of the 

conduit. Due to inclement conditions, the point of discharge for the conduit could not 

be determined. Most used batteries were stored off the ground and protected from the 

weather, however, two batteries were observed on a wooden pallet and exposed to 

weather conditions. Also noted were several drums, some with unknown contents with 

missing bung caps that were exposed to weather conditions. The Hanson Equipment 

facility appears to maintain poor housekeeping and work practices with several 
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indications of staining from spills or improper storage of waste. See Photos 20 - 31, 

Appendix A. 

D. Hazardous Substances Storage and Handling. 

The current storage and handling of hazardous substances at the Site is related to 

solvents, batteries, anti-freeze, and the above ground storage tank systems. The 

service area does not store quantities of bulk lubricants and solvents other than those 

currently in use. Materials are replenished on an as needed basis through the parts 

department. Lubricants and cleaning solvents are used throughout the shop area and 

various work stations. A 500-gallon aboveground oil tank is located in the shop area . 

Oil from the tank is dispensed to work stations in the service area. Lubricants such as 

gear grease and HD 80W90 are in drums and centrally located in the shop area. The 

facility is equipped with four Safety Kleen self contained parts solvent bath cleaning 

systems which are serviced approximately every eight weeks. The facility does not 

store· any solvents for this equipment on the premises. All fresh solvent solutions and 

used solvents are stored, removed, and transferred by Safety Kleen. 

A 6000-gallon diesel fuel AST and dispenser is currently in use and located to the 

south of the waste oil AST. The diesel AST is contained within a lined pit, however, 

deterioration of the lining was observed. In addition, some soil staining was observed 

around the dispenser and AST area. 

A steam cleaner for engine cleaning is located within the shop area. On-site personnel 

indicated that the fluids are replenished by the servicer and none are stored on-site. 

Liquids from the use of the steam cleaner are discharged to the floor drain system. 

The facility has several registered technicians for servicing truck air conditioning 

systems. The facility has a Freon extraction and filtering system which is used to 
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service the air conditioning systems. A facility representative indicated that all Freon 

removed from the truck air conditioning systems is reused. New Freon containers are 

destroyed when emptied and disposed of as scrap metal. 

There were no observable indications that the shop materials were stored improperly. 

There were no violations of hazardous substance storage practices or spills reported by 

the local fire department, however, significant staining and pooled oil were observed 

on the shop floor. Several cracks in the concrete floor were also observed. Material 

Data Safety Sheets (MSDS) are available to employees and were available for review 

by States West personnel. 

Reportedly, a 550-gallon UST is present in the northeast portion of the Ligrani 

Property, near the structure previously used for mobile home sales. A vent pipe and 

fill port were observed at this location. 

See Photos 32 - 35, Appendix A. 

E. Adjoining Properties Review. 

The land use at contiguous properties around the subject site consists of the following: 

1. North. To the north a convenience store and gasoline service station 

facility. This property is located topographically crossgradient from the Site. 

2. East. To the east is a retail store and vacant land. This property is 

located upgradient the Site. 

3. South. To the south/southwest is a railroad right-of-way and River 

Road. These properties are located downgradient from the Site. 
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4. West. To the west is a railroad right-of-way and vacant land. These 

properties are located downgradient to the Site. 

The environmental considerations are as follows: 

1. North. Minimal. 

2. East. Minimal 

3. South. Minimal 

4. West. Minimal 

F. Other Potential Environmental Concerns. 

1. Asbestos. Construction materials containing asbestos have been used 

extensively in schools and other buildings. The concern about exposure to 

asbestos in these buildings is based on evidence linking various respiratory 

diseases with occupational exposure in the shipbuilding, mining, milling, and 

fabricating industries. The presence of asbestos in a building does not mean 

that the health of the building occupants is endangered. If asbestos containing 

materials (ACM) remains in good condition and is unlikely to be disturbed, 

exposure will be negligible. However, when ACM is damaged or disturbed -

for example, by maintenance, repairs, or renovation conducted without proper 

controls - asbestos fibers are released. These fibers can create a potential 

hazard for the building occupants. The EPA has published regulations to 

reduce asbestos exposure. The first EPA regulations were issued in 1973 

which partially banned spray-applied ACM in new buildings. The regulations· 

were revised in 197 5 and 1978 to cover building renovations and the use of all 

types of insulating ACM in new buildings. All structures on the Site were 

constructed prior to 1978. Therefore, the potential exists for ACNf A visual 

inspection identified suspect surfacing materials and miscellaneous AClvf at 
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Hanson Equipment, Inc., and the stntctures located on the Ligrani and Venegas 

properties. It is recommended that prior to demolition and development of the 

property that a comprehensive asbestos survey be perjom1ed to identify all 

ACMs present. 

2. Radon Survev. Radon is a radioactive gas which is released by soil or 

rock containing trace amounts of radium or uranium, as these elements decay. 

Radon itself then decays into "daughter products", some of which attach 

themselves to small particles in the air, and can be inhaled deep into the lungs. 

Radon can be transported in water or in natural gas into buildings. Indoor 

concentrations of radon can range from the same as outdoor levels to several 

hundred times higher in situations where it has accumulated inside. Radon is a 

pollutant that has been linked to lung cancer in uranium miners. A radon study 

conducted by the Colorado Geological Survey, 1991, records average 

concentrations of radon in the area of the Site of 2.97 pCi/L. Radon appears 

to be a minimal concern at the Site. 

3. Methane. Methane is a colorless, odorless, flammable gaseous 

hydrocarbon, present in natural gas and formed by the decomposition of 

organic matter, in landfills, marshes, and mines. Methane is an environmental 

hazard when it is allowed to migrate into an enclosed area, concentrate, 

and ignite. The Site is not located in close proximity of an abandoned landfills 

that could impact the Site. 

4. PCB's. Polychlorinated biphenyls (PCBs) are pathogenic and 

teratogenic industrial compounds used a heat-transfer agents from 1929 until it 

was banned in 1979. StatesWest personnel observed one pad-mounted 

electrical transformer at Hanson Equipment, Inc., and three pole-mounted 

transfomzers located throughout the site. The transfonners were observed to 

be in generally good condition. The pad-mounted electrical transfomler at 
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Hanson Equipment, Inc., was labelled as non-PCB, however, at the time of this 

repon. a response had not been received from Public Sen:ice Company of 

Colorado with regard to the pole-mounted transfomzers. Without specific 

content information, the equipment must be classified as PCB-contaminated in 

accordance with EPA regulation 40 CFR 761. StatesWest assumes that the 

utility company accepts full responsibility for the operation and maintenance of 

its transformers, and would assume full responsibility in the event of a spill. It 

is recommended that PCB content be verified with the electric utility prior to 

development of the Site. 

Fluorescent light fixtures were observed throughout Hanson Equipment Inc. 

US. EPA regulations prohibit the use of PCBs as a dielectric fluid in 

fluorescent light ballasts manufactured after 1979. Because the building is 

older, original or replacement ballasts could potentially have been installed 

which could contain PCBs. In the event of demolition or renovation resulting 

in disposal of a large quantity of ballasts, the labels should be checked to 

ensure that they are property disposed of 

According to on-site personnel, two out-of-service underground hydrau!ic lifts 

are present in the service area. Due to the age of the building, the hydraulic 

equipment could potentially contain PCBs. Prior to demolition it is 

recommended that the hydraulic oil be tested for PCB content, and disposed of 

and disposed of in accordance with all applicable federal, state, and local 

guidelines and regulations. See Photos 36 - 39, Appendix A. 

5. Lead-Based Paint. Inorganic lead is ubiquitous in the environment as 

result of industrialization. It has no human physiological value and is toxic to 

humans in small amounts. Children are particularly vulnerable and may be 
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permanently impaired as a result of significant lead exposure. Lead-based paint 

was banned in 1978 and, therefore, most buildings constructed prior to 1978 

contain lead-based paint. The lead-based paint hazard is defined as a condition 

causing exposure to lead from dust, soil, or paint that is deteriorated or present 

in accessible, friction, or impacted surfaces that would result in adverse health 

effects. Structures on the Site were conslrocted prior to 1978, therefore, the 

potential exists for lead-based paint on all painted swfaces at the Site. It is 

recommended that prior to demolition of any stroctures, that a comprehensive 

lead-based paint assessment be performed. 

6. Radioactive Materials. According to documentation provided by 

Mr. Ligrani, correspondence from the Department of Energy dated June 28, 

1991 indicates that 253 cubic yards of material in a 331 square meter area was 

removed. According to the correspondence, the Ligrani property has been 

cleared of residual radioactive contamination to the extent required by the 

Environmental Protection Agency (EPA) standards ( 40 CFR 192). There is no 

mention of the 550-gallon UST in the documentation, however, as explained by 

Mr. Ligrani, the uranium mill tailings were used as fill at the time of the 

installation of the UST, and therefore the UST was removed at the time of the 

uranium mill tailings remediation. 

Additionally, Mr. Bob Hanson provided documentation to StatesWest personnel 

dated January 30, 1986 indicating that an evaluation of the Hanson Equipment 

site did not reveal the presence of residual radioactive material in excess of 

standards established by the EPA, and therefore, did not require remedial 

action. See Regulatory Information, Appendix C 
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PHOTOLOG KEY 

Photo No. Description 

StatesWest Environmental Corporation 
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U. S. Highway 6 & 50 
Grand Junction, Colorado 81505 

1. Hanson Equipment, Inc. property: View from the north. 

2. Hanson Equipment, Inc. service area: View from the east. 

3. Interior of Hanson Equipment, Inc. sales, offices, and parts departments. Note 12" floor 

tile, fluorescent lights, and drop-in ceiling panels. 

4. Parking area in east yard. View to the northeast. 

5. A portion of the parts storage in east yard area. 

6. Trash dumpsters located on east side of building. 

7. Parking area in west yard of Hanson Equipment, Inc. View to the northwest. 

8. Empty cargo tanks stored in west yard area. 

9. 500-gallon oil AST located in service area. 

10. Central location of lubricants and gear grease. Note staining of concrete floor. 

11. Building located on northeastern portion of Ugrani property previously used for mobile 

home sales. Note vent pipe to UST to the right of the structure. 

12. Concrete slab and mobile home located near mobile home sales office. View to the 

west. 

13. Single family residence located on Ugrani property in southern portion of the Site. View 

to the west. 

14. Junk car storage area on Ugrani property. 

15. Storage sheds on Ligrani property. View to the southwest. 

16. Single family dwelling on Venegas property. 

17. Junk car storage and storage buildings on Venegas property. 

18. Intermittent stream (Ugrani Ditch) located on Fetter property. View is to the west. 

19. View of Fetter property to the east. 

20. Interior of service area and concrete floor at Hanson Equipment, Inc. Note oil staining 

and cracks in concrete. 

21. View of interior of Hanson Equipment, Inc., service area. Note floor drain vertically 

through center of photo and significant oil staining on shop floor. 

22. Concrete chambered grease and wastewater interceptor on east side of service bays. 



23. View of waste oil holding tank (center of photo) located in service area. Note pooling of 

oil beneath tank. 

24. View of ceiling mounted Reznor waste oil burner located in service area. 

25. View of waste oil tank and below grade concrete block containment abutting the south 

end of service building. Note dark liquid in bottom of containment. 

26. View of oil staining around waste oil containment area. Drums hold used oil filters. 

27. View of scrap parts in east yard area. Note significant soil staining and drain conduit 

behind scrap pile. 

28. Storage of used vehicle batteries in east yard. 

29. Drum and miscellaneous storage in east yard area. Note missing bung cap on drum 

and used batteries exposed to weather. Soil staining was present around the area. 

30. One of four self-contained parts washing units located in service area, which are 

serviced by Safety-Kieen. 

31. 6,000 gallon diesel AST and associated dispenser. Note staining around dispenser. 

32. View of lined pit and 6,000 gallon diesel AST. 

33. View of steam cleaning equipment in service area. Note floor staining. 

34. Pad-mounted electrical transformer located on east side of Hanson Equipment, Inc. 

Note blue non-PCB label. 

35. Typical pole-mounted transformer located on the Site. 

36. One of two underground hydraulic lift areas located in the service area. 
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WES'I'EE-l' O)IDRAOO TITLE CO. 
P.O. EOX 178 
521 RCOD AVENUE 
GRAND JUNCI'ION I co 81502-0178 

QITCAGO TITLE lliSURANCE <XMPANY 
a:MMTIMENI' FOR TITLE lliSURANCE 

Purported street Address: 2526 RIVER ROAD, GRAND JUNCITON, CO 81505 

Order File Number: 94-10-36K 

TAX SCHEDULE NO.: 2945-103-00-081 

CUstomer Service: KARIN 

1. Effective date of this Commitment is October 7, 1994 at 8:00 a.m. 

2. 'Ihe estate or interest in the lan:l described or referred to in this Conunitment 
and covered herein is fee silrple and title thereto is at the effective date hereof 
vestecl in: 

FRID LIGRANI AND ROXY LIGRANI 

3. Policy or policies to l::e issued: 

(a) ALTA OWner's Policy 
Proposed Insured 

$ 2,591,820.00 $ 

CHI GROUP I . L. L. c. I A DELAWARE LIMITID LIABILITY' <XMPANY 

(b) ALTA Loan Policy 
Proposed Insured 

TAX CERl'Il''ICATE AMJUNI! 
ENOORSEMENI' FORMS 

PREMIUM 

5,010.50 

$10.00 



• 

scmDULE A (CONI'. ) 

Order File Number: 94-10-36K 

4. 'Ihe land referred to in this Commitlrent is described as follcws: 

All that part of the SE 1/4 SW 1/4 of Section 10, Township 1 South, Range 1 
West ly~ South and West of Highway 6 & 50, 
EXCEPI' frc:an the Southeast Corner of the SE 1/4 SW 1/4 of Section 10, Tcwnship 
1 South, Range 1 West of the ute Meridian, thence North 509.5 feet, thence 
North 61°22 1 West 491.7 feet to the Point of Beginning, thence North 61°22 1 

West 284.8 feet, thence South 247 feet, thence Fast 250 feet, thence North 
110. 6 feet to the Point of Beginning, Less and Except a tract of land conveyed 
to the Department of Highways, state of Colorado by instrument recorded June 
4, 1956 in Book 686 at Page 237, 

AND EXCEPI' that part conveyed to City of Gra.rrl Junction and County of !-f.esa by 
instrument recorded Deceml:::er 20, 1982 in Book 1405 at Page 969, 

AND all that part and portion of the S 1/2 SW 1/4 SW 1/4 Section 10, Tcwnship 
1 South, Range 1 West, ute Meridian, ly~ North and East of the Railroad 
tracks of the Denver & Rio Grarrie Railroad Company, n<::M the Rio Gra.rrle Western 
Railroad Company and more particularly described as follcws: Comrne.nc~ at 
the Northeast Corner of NW 1/4 NW 1/4 Section ~5 said Tcwnsh.ip and ~e, 
running thence North 40 r~ds, thence North 81 45 1 West (var~ance 15 Fast) 
496 feet, thence South 86 30 1 West 388 feet, thence South 40 45 1 Fast 951 
feet, thence East 345 feet to the Place of Beginning, 

AND AlSO a strip of land described as follow'S: Beginning at the Northeast 
Corner of NW 1/4 Section 15, Tcwnship 1 South, Range 1 West, ute l-f.eridian, 
running thence South 8 1/4 feet, thence West 1320 feet, thence North 8 1/4 
feet, thence East 1320 feet to the Place of Beginning, 

AND AlSO a tract of land in the NW 1/4 Section 15, Township 1 South, Range 1 
West, ute Meridian and described as follows: Beginning at point on the North 
line of right of way of the Rio Gran:ie Western Railway, 364 links West of the 
Northeast Corner of NW 1/4 NW 1/4 said Section, from thence East 364 links to 
said Northeast corner of NW 1/4 NW 1/4 said Section, thence South 219 links to 
tract owned by E. A. McKinney, thence West 210 links to said right of way, 
thence along said right of way to the Place of Beginning, 

MESA CXlUNl'Y, OJI.ORAOO. 

CCNI'INUID NE:cr' PAGE 



WEsi:Ei<N mi.C'RAOO TITLE en. 
P.O. OOX 178 
521 RCCO .AVlliUE 
GRAND JUNCI'ICN I 0) 81502-{)178 

Oilc:N:IJ TITlE lliSURANCE a::MPANY 
CXM1I'IMENI' FOR TITLE lliSURANCE 

Pl..l:rpJrted Street Address: 2523 ~ 6 & 50, GRAND JUNCITCN, miDRACO 81505 

Order File Number: 94-l2-8K 

TAX SOillXJLE 00.: 2945-103-oo-G79 

SCREIX.JLE A 

1. Effective date of· this Ccmnibnent is Noveml::er 29, 1994 at 8:00 a.m. 

2. 'Ihe estate or interest in the lan:i descriJ:ed or refe-rred to in this camni.tne.TJ.t 
an:::l covered herein is fee s:i.Jn:>le an:i title thereto is at the effective date hereof 
veste::i in: -

H. N. L. cx:MPANY I A PARINERSHIP 

3. Policy or t:alicies to l:e issue::l.: 

(a) ALTA c::wner' s Policy 
P!:"cp:::lS€d Insure:i 

(b) ALTA Loan Policy 
P!:"cp:::lS€d Insure:i 

$ 
'ID BE OE'l'EHill'ID) 

TAX CERI'll ICATE AM:JONI' 
.ENI::ORSEMENT FORMS 

00.00 



SCliElXJIZ A ( CXNI'. ) 

Order File Number: 94-12-8K 

4. 'Ihe lan:l referred to in this O::mn.it:ment ·is descril::ed as folla.NS: 

~:i..nning at the Southeast Corner of the NE 1/4 SW 1/4 SW 1/4 of Section 10, 
'.l'cwnship 1 Sarth, Ran:Je 1 West of the ute Meridian; thence No~ 560.90 feet 
to the Southerly right of way of the highway;

0
thence North 52 50' West 56.70 

feet al<::>n;3' said right of way; then:::e North 61 22' West 135.33 feet to the 
North tx:::un::lary of said NE 1/4 SW 164 SW 1/4; thence West 488.32 feet; thence 
~ 459.66 feet; thence SCUth 89 02' East 229.87 feet; thence South 
65 03'30" East 465.89 feet to the point of beginn.irB; EXCEPT the North 30.00 
feet the..reof for ccmrty read p.:rrp:::ses, 

Mesa Cotmty, Colorado. 

Continued Next Page 
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~?fi<N .o::li.C:PAOO 'l'l.TI:E en. 
P.O. :OOX 178 
521 RX:O AvmtJE 
GPNID JCNCI'ICN, en 81502-Ql7B 

\Yl:Sl' COLO TITLE 

Ptn:p::lrt.ed street h:Xlress: VN::::1>Hr I ~ JUlCI'ICN' ~ 81505 

Order File Nu!ICer: 94-12-1.3K 

TAX SOl:EIXJU: ro.: 2945-152-oo-ool 

OJstar.er Service: KARIN 

L Effective date of this Ccmni'bnent is ~ 2, 1.994 at s:oo a.m. 

2. 'lhe estate or :interest in tbe lan::i descril::e:i or referred to in. this Cc:mni~ 
arrl covered herein is fee siliple arrl title the-~to is at the effective date hereof 
veste:;i :in: 

J'l:JAN F. VENE:3AS 

:3 • Policy or IXJlicies to l:e issned.: 

(a) .AI.:rA owner' s :Folley 
~Insured 

(b) Aili1;, Lean Policy 
~ I.nsu:red 

$ 
'IOBED~ 

TAX CERI'll' ICXI'E AMXlNI' 
~~ 

00.00 

[4] 001 



. --.. -... _ · ... , 
Sl1EUD;: A (CI:Nl'.) 

Order File NnrOOer: 94-12-llK 

4. 'Ihe 1atn ~erred to in this camdt:ment is descrilxrl as follaNS: 

Be;i.nnil':q at a !JOint 8. 25 fee:t Sa.tth of the NE Cotner of the NW 1/4 of section 
l5, To'.1nsh:ip 1 Sa.Ith, Ran:]e 1 west of the ute Meridian, theooe West 1326. 3 
feet, tllen:::e ~ 298.5 feet, to tile right-of-way of the Rio Gra:OOe Wes""..er:n 
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Transmitted herein are the results of a Subsurface Soils Explora
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several small to medium sized commercial structures. 
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to provide Geotechnical Engineering services is sincerely 
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INTRODUCTION 

PROJECT DESCRIPTION 

This report presents the results of 

our geotechnical evaluation performed to determine the general 

subsurface conditions of the site applicable to construction 

of a retail shopping complex which will include several small to 

medium sized commercial structures. A vicinity map is included in 

the Appendix of this report. 

To assist in our exploration, we were 

provided with a planning map prepared by Land Design of Grand 

Junction, Colorado. The Boring Location Plan attached to this 

report is based on that plan provided to us. 

We understand that the proposed struc

tures will probably consist of single story, wood and masonry 

framed structures with concrete slabs on grade. It is not antic-

ipated either half or full basements will be constructed on this 

site. Lincoln DeVore has not seen any building plans, but struc-

tures of this general type typically develop wall loads on the 

order of 1000-3000 plf and column loads on the order of 15--tO 

kips. Interior floor loads on the concrete slabs can range from 

100-1000 psf depending upon types of interior storage and product 

displays. 

The characteristics of the subsurface 

materials encountered were evaluated with regard to the type of 

construction described above. Recommendations are included 

herein to match the described construction to the soil character

istics found. The information contained herein may or may not be 

valid for other purposes. If the proposed site use is changed or 
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types of construction proposed, other than noted herein, Lincoln 

DeVore should be contacted to determine if the information in 

this report can be used for the new construction without further 

field evaluations. 

PROJECT SCOPE 

The purpose of our exploration was to 

evaluate the surface and subsurface soil and geologic conditions 

of the site and, based on the conditions encountered, to provide 

recommendations pertaining to the geotechnical aspects of the 

site development as previously described. The conclusions and 

recommendations included herein are based on an analysis of the 

data obtained from our field explorations, laboratory testing 

program, and on our experience with similar soil and geologic 

conditions in the area. 

The scope of our geotechnical explora-

tion consisted of a surface reconnaissance, subsurface explora-

tion, obtaining representative samples, laboratory testing, 

analysis of field and laboratory data, and a review of geologic 

literature. 

Specifically, the intent of this study is to: 

1. Explore the subsurface conditions to the depth expected 
to be influenced by the proposed construction. 

2. Evaluate by laboratory and field tests the general 
engineering properties of the various strata which 
could influence the development. 

3. Define the general geology of the site including likely 
geo 1 og i c h?zards which could have an effect on site 
development. 

4. Develop geotechnical criteria for site grading and 
earthwork. 
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5. Identify potential construction difficulties and pro-

6 . 

vide recommendations concerning these problems. 

Recommend an appropriate foundation 
anticipated structure and develop 
foundation design. 

system for the 
criteria for 

FIELD EXPLORATION AND LABORATORY TESTING 

A field evaluation was performed on 

November 25 & 26, 1994,and consisted of a site reconnaissance by 

our geotechnical personnel and the drilling of 9 shallow explora-

tion borings. These shallow exploration borings were drilled 

within the proposed building footprints and beneath the proposed 

parking pavement section near the locations indicated on the 

Boring Location Plan. The exploration borings were located to 

obtain a reasonably good profile of the subsurface soil condi-

tions. All exploration borings were drilled using a CHE 45-B, 

truck mo11nted drill rig with continuous flight auger to depths of 

approximately 18-24 feet. Samples were taken with a standard 

split spoon sampler, California Lined Sampler, thin walled shelby 

tubes, and by bulk methods. Logs describing the subsurface condi-

tions are presented in the attached figures. 

Laboratory tests were performed on 

representative soil samples to determine their relative engi-

neering properties. Tests were performed in accordance with test 

methods of the American Society for Testing and Haterials or 

other ~ccepted standards. The results of our laboratory tests 

are included in this report. The in-place soil density, moisture 

content and the standard penetration test values are presented on 

the attached drilling logs. 
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FINDINGS 

SITE DESCRIPTION 

The project site is located in the 

South 1/2 of the Southwest Quarter of Section 10, Township 1 

South, Range 1 West of the Ute Principal Meridian, Mesa County, 

Colorado. More specifically the site is located South of the 

Highway 6 & 50 right of way, immediately South of the intersec

tion of highway 6 &50 and Independent Avenue. The site is approx

imately 1 mile Northwest of the downtown business district of the 

city of Grand Junction and lS within the Grand Junction city 

limits. 

The topography of the site is relatively 

flat, being located on an alluvial plain of the Colorado River. 

An irrigation ditch runs from East to West across the site, form-

ing a small ridge 1.;hich bisects the property. A large drain 

ditch is located near the Southern property line. The ground 

surface 1n the vicinity of the site has an overall gradient to 

the South Southwest. The Northern part of the tract is a tapa-

graphic low except for the fills constructed on this site for 

previous construction, the highway fill and the irrigation ditch 

fill. The exact direction of surface runoff on this site will 

be controlled to an extent by the proposed new construction and 

~>·ill be \·ariable. Surface and subsurface drainage on this site 

can be described as poor. 
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GENERAL GEOLOGY AND SUBSURFACE DESCRIPTION 

The geologic materials encountered 

under the site consist of Alluvial soils which overly the Mancos 

Shale Formation which is considered to be bedrock in this area. 

The Mancos Shale is a part of a thick sequence of sedimentary 

beds which are gently dipping to the North Northeast. The geolog

ic and engineering properties of the materials found in our 9 

shallow exploration borings will be discussed in the following 

sections. 

The soils on this site consist of an 

alluvial deposit placed by the action of the Colorado 

River, covered with thin alluvium/colluvium transported by mud 

flows from the hills to the North. This stratification of upper 

soils results in a layered system of silts and clays with thin, 

interbedded sand lenses overlying a sand/gravel deposit. General

ly, the silts and clays are soft, wet and of low density. Soil 

density decreases and the moisture content increases \vi th in

creasing depth. The upper 1-3 feet df the soil profile are some

times stiffer and relatively dry due to surface desiccation. 

The surface soils were found to contain 

large amounts of organic material in some areas and very high 

amounts of soluble sulfate salts. ~uch of this site is probably 

quite soft during periods of high precipitation and may collect 

runoff which drains into the ground or by means of surface drain

age features very slowly. 

At the time of our exploration, the 

surface soils were fairly moist, soft and care was utilized 
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during the mobilization of the drill rig to avoid becoming stuck. 

The Northern portion of the site has been utilized for commercial 

sales and a thin cobble and gravel fill has been placed which has 

stabilized the travel surface. 

Four soil types were encountered during 

the exploration program. The first 3 soil types are typical of 

the softer, recent Alluvial soils. These soils types may be quite 

interbedded in some areas, which is representative of the deposi-

tional processes which have been active in the past. Soil Type I 

is representative of the surface soils and is primarily the 

effect of ancient debris fan/debris flow activity from the Book-

cliffs to the North. These soils appear to represent the extreme 

margins of the debris flow activity in this particular area. 

These soils may contain significant amounts of organic material, 

particularly near the ground surface. This organic material is 

probably the result of poor surface drainage in this area, allow

ing boggy conditions to exist during some seasons of the year. 

This Soil Type was classified as a sandy 

silt (MLI under the Unified Classification System. This material 

is of low to very low plasticity, of low to moderate permeabili

ty, and was encountered in a low density, moist to wet condition. 

These soils were found to contain thin strata of very clean, fine 

grain sand. This soil will settle after being loaded. The maxi-

mum allowable bearing capacity for this soil >vas found to be 

700 psf, with no minimum dead load pressure required. ~any strata 

in this soil may have metastable characteristics or, due to being 

wetted have undergone initial collapse but are still of extremely 
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low density and must be considered unstable. The addition of any 

extra loading, in the form of buildings or man-made fill, may 

cause significant settlement of this soil strata. The finer 

grained portion of Soil Type No. I 

mental quantities. 

contains sulfates in detri-

The Colorado River terrace deposits in 

this area are composed of coarse grained sands & sandy gravels 

and cobbles. The majority of the gravels are quite silty howev-

er, some clay strata exists. The deposit with primarily silty 

fines have been designated Soil Type II in this report and repre

sent the majority of the deposit. 

This Soil Type 1s classified as a silty 

sandy gra\-el and cobble ( GM) of course grain size under the 

Unified Classification System. This soil type is non plastic 

and of medium density. This soil will have virtually no tendency 

to expand upon the addition of moisture. Settlement will be 

minimal under the recommended foundation loads. This soil will 

undergo elastic settlement upon application of static foundation 

pressures. Such settlement is characteristically rapid and 

should be virtually complete by the end of coristruction. If the 

recommended allowable bearing values are not exceeded, and if all 

other recommendations are followed, differential movement will be 

within tolerable limits. At shallow foundation depths this soil 

was found to have an average allowable bearing capacity of 

3500 psf. A deep foundation system, such as driven piles, typi-

cally penetrates the majority of this. deposit and end bearing 

capacities of in excess of 80 kips total is commonly achieved. 

The portions of the terrace deposit 
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which has clay or plastic fines is somewhat unusual in the Grand 

Junction area. It is believed these clay·gravels are representa-

tive of geologic processes involving deposition of the terrace 

gravels and cobbles at the same time as ongoing debris flow 

activity from the Bookcliffs to the North. It is believed these 

2 depositional processes are somewhat mixed in this area, result

ing in the clayey gravels which are not characteristic of the 

Colorado River terrace deposit. Theses clayey gravels are desig-

nated as Soil Type III, in this report. 

This Soil Type is classified as a clay 

silty sandy gravel and cobble (GC) of course grain size under the 

Unified Classification System. This soil type is of low plastic-

ity and of medium density. This soil will have virtually no 

tendency to expand upon the addition of moisture. Settlement 

will be minimal under the recommended foundation loads. This 

soil will undergo elastic settlement upon application of static 

foundation pressures. Such settlement lS characteristically 

rapid and should be virtually complete by the end of construe-

tion. If the recommended allowable bearing values are not ex-

ceeded, and if all other recommendations are followed, differen-

tial movement will be within tolerable limits. At shallow foun-

dation depths this soil h'as found to have an average allowable 

bearing capacity of :3000 psf. Dri ,-en piles characteristically 

develop a total end bearing capacity of in excess of 60 kips 

however the majority of the gravel deposit is commonly penetrated 

by driven piles. 

The surface soils are deposited over 
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the dense formational material of the Mancos Shale of Cretaceous 

Age. The Mancos Shale is described as a thinbedded, drab, light 

to dark gray marine shale, with thinly interbedded fine grain 

sandstone and siltstone layers. Some portions of the Mancos 

Shale are ben toni tic, and therefore, are highly expansive. The 

majority of the shale, however, has only a low to moderate expan

sion potential. The formational shale was encountered in Test 

Boring Nos. 3,8 & 9 at a depth of 21-21 1/2 feet. It is antici-

pated that this formational shale will affect the construction 

and the performance of deep foundation systems on this tract. 

The ~ancos Shale Formation is often 

highly fractured, with f i 11 ings of soluble sulfate salts being 

very common. The samples obtained in this drilling program 

indicated many of the fractured faces and bedding planes in the 

shale contain sulfate salt deposits. 

up to 1/16 inch thick were observed. 

Some seams of sulfate salts 

Sulfate Salts exhibit variable strength, 

depending upon surrounding moisture conditions and their chemis

try as related to water. In addition, Sulfate Salts are soluble 

and may be physically removed from the soil by ground moisture 

conditions. Such removal may leave significant amounts of void 

areas within the Mancos Shale, which may affect the load bearing 

capacity of the formation. Hany of the fractures in the ~lances 

Shale Formation are open, allowing the rapid transmission of 

water to occur. Some sandstone and siltstone strata within the 

~ancos Shale Formation also exhibit elevated permeability. 
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The soils of the Mancos Shale Formation 

have been designated Soil Type IV type was classified as a 

low plastic clay ( CL I under the Unified Classification System. 

The Standard Penetration Tests ranged from 41 blows per foot to 

60 blows per foot. Penetration tests of this magnitude indicate 

that the soil is relatively hard and of high density. The mois-

ture content varied from 14.2 % to 18.2 %, indicating a relative

ly moist soil. This soil is plastic and is sensitive to changes 

in moisture content, With decreased moisture, it will tend to 

shrink, with some cracking upon desiccation. epon increasing 

moisture, it will tend to expand. Expansion tests were performed 

on typical samples of the soil and expansive pressures on the 

order of 1600 psf were found to be typical. The allowable maximum 

bearing value was found to be in excess of 12000 psf near the 

Shale surface. Deep foundation systems, such as driven piles, 

typically develop end bearing capacities ln excess of 80-100 

kips. A minimum dead load of 1800 psf will be required. This 

soil was found to contain sulfates in detrimental quantities. 

Exploration boring #9 was placed South 

of the Hansen Equipment building. The exploration boring was 

placed near the edge of the existing structural fill. The struc-

tural fill was found to be of medium to medium high density and 

composed of gravels and cobbles, with silty sand fines. The fill 

surface was noted to be quite stable and is representative of the 

desired construe t ion outlined in this .report under the Structural 

Fill section. 
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The lines defining the change between 

sojl types or rock materials on the attached boring logs and soil 

profiles are determined by interpolation and therefore are ap-

proximations. The transition between soil types may be abrupt 

or may be gradual. 

The boring logs and related information 

show subsurface conditions at the date and location of this 

exploration. Soil conditions may differ at locations other than 

those of the exploratory borings. If the structure is moved any 

appreciable distance from the locations of the borings, the soil 

conditions may not be the same as those reported here. The 

passage of time may also result in a change in the soil condi

tions at the boring locations. 

GROUND WATER: 

A free water table came to equilibri

um during drilling at 3-6 feet below the present ground surface. 

This is probably not a true phreatic surface but is an accumula-

tion of subsurface seepage moisture (perched water). In our 

opinion the subsurface Kater conditions shown are a permanent 

feature on this site. The depth to free water would be subject 

to fluctuation, depending upon external environmental effects. 

Because of capillary rise, the soil zohe 

1.;ithin a few feet above the free water level identified in the 

borings Kill be quite wet. Pumping and rutting may occur during 

the excavation process, particularly if the bottom of the founda-

tions are near the capillary fringe. Pumping is a temporaq·, 
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quick condition caused by vibration of excavating equipment on 

the site. If pumping occurs, it can often be stopped by removal 

of the equipment and greater care exercised in the excavation 

process. In other cases, geotextile fabric layers can be de-

signed or cobble sized material can be introduced into the bottom 

of the excavation and worked into the soft soils. Such a geotex-

tile or cobble raft is designed to s tabi 1 ize the bot tom of the 

excavation and to provide a firm base for equipment. 

Data presented in this report concerning 

ground water levels are representative of those levels at the 

time of our field exploration. Groundwater levels are subject to 

change seasonally or by changed environmental conditions. Quanti

tative information concerning rates of flow into excavations or 

pumping capacities necessary to dewater excavations is not in

cluded and is beyond the scope of this report. If this informa

tion lS desired, permeability and field pumping tests 1dll be 

required. 
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CONCLUSIONS AND RECOMMENDATIONS 

GENERAL DISCUSSION 

No geologic conditions were apparent 

during our reconnaissance which would preclude the site develop

ment as planned, provided the recommendations contained herein 

are fully complied with. Based on our investigation to date and 

the knowledge of the proposed construction, the site condition 

which would have the greatest effect on the planned development 

is the very low density surface soils and high water table. 

Since the exact magnitude and nature of 

the foundation loads are not precisely known at the present time, 

the following recommendations must be somewhat general in nature. 

Any special loads or unusual design conditions should be reported 

to Lincoln DeVore so that changes in these recommendations may be 

made, if necessary. However, based upon our analysis of the 

so i 1 co.ndi t ions and project characteristics previously outlined, 

the following recommendations are made. 

OPEN FOUNDATION OBSERVATION 

Since the recommendations in this 

report are based on information obtained through random borings, 

it is possible that the subsurface materials between the boring 

points could vary. Therefore, prior to placing forms or pouring 

concrete, an open excavation observation should be performed by 

representatives of Lincoln DeVore. The purpose of this observa-

tion is to determine if the subsurface soils directly below the 

proposed foundations are similar to those encountered in our 

exploration borings. If the materials below the proposed founda-
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t ions differ from those encountered, or in our opinion, are not 

capable of supporting the applied loads, 

tions could be provided at that time. 

additional recommenda-

Due to the soft soils encountered in the 

upper portion of the exploration borings and the relatively high 

ground water levels, it is believed a significant amount of 

structural fill will be placed on this site. The fill will be 

required to provide a stable surface for construction traffic, 

will be incorporated into the structural sections for the roads 

and parking areas and also will be utilized beneath concrete 

slabs on grade to improve their stability and performance. It is 

believed significant amounts of geotextile fabrics, placed at the 

base of the fills will be required as separation elements and 

some geotextiles & geogrid materials will be used as reinforce-

ment elements. Actual design of the geotextile & structural fill 

sections will be dictated by the actual building types, building 

uses and anticipated traffic loads. 

EXCAVATION & STRUCTURAL FILL: 

Since no site grading plan was made 

available at the time of writing this report, the extent of site 

grading and the proposed footing elevations is not known. There-

fore, these grading recommendations must be cons ide red pre 1 imi

nary until Lincoln DeVore has had the opportunity to revieK the 

site grading plans. 
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Subgrade 

Site preparation in all areas to re

ceive structural fill should begin with the removal of all top-

soil, vegetation, and other deleterious rna terial s. Prior to 

placing any fill, the subgrade should be observed by representa

tives of Lincoln DeVore to determine if the existing vegetation 

has been adequately removed and that the subgrade is capable of 

supporting the proposed fills. The subgrade should then be 

scarified to a depth of 10 inches, brought to near optimum mois

ture conditions and compacted to at least 90% of its maximum 

modified Proctor dry density [ASTM D-1557]. The moisture content 

of this material should be within + or - 2% of optimum moisture, 

as determined by ASTM D-1557. If the surface soils are deter-

mined to be too soft, or unstable due to the very shallow ground 

water conditions, compaction of the subgrade may not be possible. 

It is recommended the soil surface be 

carefully prepared during the removal of topsoil vegetation other 

deleterious materials and that a geotextile fabric be placed and 

utilized as a separation element. It is generally recommended 

that if free >vater is not encountered during the preparation 

process that a woven fabric, with characteristics similar to or 

stronger than ~lirafi 300-X be utilized. If free water or very 

wet conditions are encountered, a non-woven fabric, with strength 

and permeability characteristics similar to or better than Mirafi 

140-N. 
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To reduce the amount of Gravel and Pit 

Run required for subgrade stabilization, a Geogrid material 

(Tensar BXllOO, for example) can be placed at or near the bottom 

of the fill section. Actual design of fill sections utilizing 

Geotextile and Georgrids can be provided, if required. Designs 

for soil stabilization are based upon many assumptions regarding 

soil consistency, soil uniformity, ground water elevation, meth

ods of subgrade preparation and material placement methods. All 

designs for soil improvement may require modification during the 

construction process. 

Structural Fill 

In general, we recommend all structur

al fill in the area beneath any proposed structure or roadway be 

compacted to a minimum of 90% of its maximum modified Proctor dry 

density (ASTM Dl557). We recommend that fill be placed and com

pacted at approximately its optimum moisture content ( +/-2%) as 

determined by ASTM D 1557. Structural fill should be a granular, 

coarse grained, non-free draining, non-expansive soil. This 

structural fill should be placed in the overexcavated portion of 

this site in lifts not to exceed 6 inches after compaction. This 

Structural Fill must be brought to the required density by me

chanical means. No soaking, jetting or puddling techniques of any 

type should be used in placement of fill on this site. 
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Non-Structural Fill 

We recommend that all backfill placed 

around the exterior of the buildings, and 1.n utility trenches 

which are outside the perimeter of the buildings and not located 

beneath roadways or parking lots, be compacted to a minimum of 

80% of its maximum modified Proctor dry density (ASTM D-1557). 

Fill Limits 

To provide adequate lateral support, we 

recommend that the zone of overexcavation extend at least 3 feet 

beyond the perimeter of the buildings on all sides. The Structur

al Fill should be a minimum of 3 feet in final compacted thick-

ness. 

No major difficulties are anticipated in 

the course of excavating into the surficial soils on the North-

ern portion of the tract. The Southern portion of the tract is 

quite soft and mobilization of excavating equipment and material 

hauling may be quite difficult on the native soils. It is proba

ble that safety provisions such as sloping or bracing the sides 

of excavations over 4 feet deep will be necessary. Any such 

safety provisions shall conform to reasonable industry safety 

practices and to applicable OSHA regulations. The OSHA Classifi

cation for excavation purposes on this site is Soil Class C. 

Field Observation & Testing: 

During the placement of any structur

al fill, it is recommended that a sufficient amount of field 
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tests and observation be performed under the direction of the 

geotechnical engineer. The geotechnical engineer should determine 

the amount of observation time and field density tests required 

to determine substantial conformance with these recommendations. 

It is recommended that surface density tests be taken at maximum 

2 foot vertical interval. 

The opinions and conclusions of a geo

technical report are based on the interpretation of information 

obtained by random borings. Therefore the actual site conditions 

may vary somewhat from those indicated in this report. It is our 

opinion that field observations by the geotechnical engineer who 

has prepared this report are critical to the continuity of the 

project. 

Slope Angles 

Allowable slope angle for cuts in the 

native soils is dependent on soil conditions, slope geometry, the 

moisture content and other factors. Should deep cuts be planned 

for this site, we recommend that a slope s tabi 1 i ty analysis be 

performed when the location and depth of the cut is known. 

DRAINAGE AND GRADIENT: 

Adequate site drainage should be 

provided in the foundation areas both during and after construc

tion to prevent the ponding of Hater and the saturation. of the 

subsurface soils. We recommend that the ground surface around the 

structures be graded so that surface 1\ater will be carried quick-
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ly away from the building. The minimum gradient within 10 feet of 

the building will depend on surface landscap_ing. He recommend 

that paved areas maintain a minimum gradient of 2%, and that 

landscaped areas maintain a minimum gradient of 8%. It is further 

recommended that roof drain downspouts be carried across all 

backfilled areas and discharged at least 10 feet away from the 

structure. Proper discharge of roof drain downspouts may require 

the use of subsurface piping in some areas. Planters, if any, 

should be so constructed that moisture is not allowed to seep 

into foundation areas or beneath slabs or pavements. 

Due to the shallow ground water condi

tions encountered on this site, we recommend that basements not 

be utilized. Half basement type construction could be utilized 

but would require peripheral and under slab drains. 

If half basement construction is uti

lized, the high ..-ater level found on this site should be con

trolled to prevent large upward fluctuations of this water sur

face. For this purpose, we recommend that this be accomplished by 

construction of an area drain beneath the building area. To 

control water surface movement, it is recommended that the drain 

outfall in a free gravity drain. If a gravity outfall is not 

possible, a sealed sump and pump is recommended to remove the 

water. 
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The existing drainage on the site must 

either be maintained carefully or improved. We recommend that 

water be drained away from structures as rapidly as possible and 

not be allowed to stand or pond near the building. We recommend 

that water removed from one building not be directed onto the 

backfill areas of adjacent buildings. We recommend that a hydrol

ogist or drainage engineer experienced in this area be retained 

to complete a drainage plan for this site. 

Should an automatic lawn irrigation 

system be used on this site, we recommend that the sprinkler 

heads be installed no less than 5 feet from the building. In 

addition, these heads should be adjusted so that spray from the 

system does not fall onto the walls of the building and that such 

water does not excessively wet the backfill soils .. pa 
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FOUNDATIONS 

Assuming that some amount of differen-

tial movement can be tolerated, then a conventional shallow 

foundation system, underlain by structural fill, placed in ac

cordance with the recommendations contained within this report 

may be utilized. The foundation would consist of continuous 

spread footings beneath all bearing walls and isolated spread 

footings beneath all columns and other points of concentrated 

load. Such a shallow foundation system, resting on the properly 

constructed structural fill, a minimum of 3' thick, may be de

signed on the basis of an allowable bearing capacity of 2200 psf 

max1mum. The structural fill should consist of a course grained, 

non-expansive, non-free draining material imported to the site. 

The placement of textile fabric for 

separation between the native soils and the structural fill is 

recommended to aid the fill placement and to improve the stabili

ty of the completed fill. 

Recommendations pertaining to balancing, 

reinforcing, drainage, and inspection are considered extremely 

important and must be followed. Contact stresses beneath all 

continuous ~alls should be balanced to within + or - 200 psf ~t 

all points. Isolated interior column footings should be designed 

for contact stresses of about 150 psf less than the average used 

to balance the continuous walls. The criteria for balancing ~ill 

depend somewhat on the nature of the structure. Single-story, 
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slab-on-grade structures may be balanced on the basis of dead 

load only. Multi story structures may be balanced on the basis 

of dead load plus one half live load, for up to three stories. 

If the design of the upper structure is 

such that loads can be balanced reasonably well, or if some 

amount of differential movement can be tolerated, a floating 

structural slab type of foundation could be used on this site. 

Such a slab would require heavy reinforcing to resist differen-

tial bending along the rim wall. It is possible to design such a 

slab either as a thickened edge only, a solid or a ribbed slab. 

A rim wall must be used for confinement purposes. Any such slab 

must be specifically designed for the anticipated loading. 

Such a foundation system may settle to 

some degree, however, the use of a structural fill placed accord

ing to recommendations contained in this report at least 2 feet 

thick, beneath the slab and rim wall will help reduce settlement 

and hold differential movement to a minimum. Relatively large 

slabs will tend to experience minor cracking and.heave of lightly 

loaded interior portions, unless the slabs are specifically 

designed with this movement in mind. 

The placement of a geotextile fabric for 

separation between the native soils and the structural fill may 

be required to aid the fill placement and to improve the stabili

ty of the completed fill. 
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When the structural fill is completed, 

an allowable bearing capacity of 1800 psf maximum may be assumed 

for proportioning the footings or loadbearing portions of the 

slab. 

The placement of the structural fill a 

minimum of 2 feet beyond the edge of the structural slab should 

provide additional support for the eccentrically placed wall 

loads on the slab edges. 

The structural fill should be placed in 

accordance with the recommendations contained in the structural 

fill section of this report. The placement of a structural fill 

a minimum of 3 feet beyond the edge of the structural slab should 

provide additional support for the eccentricity placed wall loads 

on the slab edges. 

SETTLEMENT: 

Close estimates of total and differen

tial settlement will not be provided in this report since Lincoln 

DeVore has not been given exact foundation loads. Upon completion 

of the structural plans, the predicted settlements can be sup

plied upon request. 

FROST PROTECTION 

We recommend that the bottom of all 

foundation components rest a minimum of 1 1/2 feet below finished 

grade or as required by the local building codes. Foundation 
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components must not be placed on frozen soils. 

Structural slab-on-grade (Monolithic) 

foundation systems typically have an effective soil cover of less 

than 12 inches. l'nder normal use, the building and foundation 

system radiates sufficient heat that frost heave from the under

lying soils is not normally a problem. However, additional pro

tection can be provided by applying an insulation board to the 

exterior of the foundation and extending this board to approxi

mately 18 inches below the final ground surface grade. This board 

may be applied either prior to or after the concrete is cast and 

it is very important that all areas of soil backfill be compact

ed. Local building officials should be consul ted for regulatory 

frost protection depths. 

DEEP FQUNDATIONS: 

Under some loading conditions, and due 

to the relatively soft soils and high ground water levels, a deep 

foundation system consisting of either drilled piers or driven 

piles could be used to carry the weight of the proposed struc

tures. Deep foundations must extend through the low density, 

upper low plastic silt materials and into the underlying gravels 

of the Colorado River Terrace and possibly into the underlying 

Mancos Shale Formation. Both types of foundation have advan-

tages and disadvantages \.Ji th respect to this site, Due to the 

very high ground water conditions and problems encquntered during 

our exploration drilling on this site \d th flowing sands, it is 

believed a driven pile foundation system will be the most practi-
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cal on this site. 

DRIVEN PILES: 

We recommend that driven piles bear in 

the competent materials of the underlying gravel terrace and 

Mancos Shale Formation. We anticipate that pile driving refusal 

will be encountered at a depth of 10-15' into the gravels or 

within a few feet of penetration into the Mancos Shale Forma-

tion. Based on a static analysis, piles driven to refusal may be 

designed for an allowable tip bearing capacity of 70 to 100 tons 

psf. To determine the bearing area of the pile, the area includ-

ing the space between the flanges may be included. For example, 

an HB-12 pile may be assumed to have an end area of approximately 

1 square foot. A round, closed-end pipe pile bearing area would 

be the area of the pile end plate. 

be determined by our representative 

Pile driving refusal should 

in the field. Generally, 

pile driving refusal is taken as a maximum of 15 blows per inch. 

If pile groups are used, the overall capacity of the pile group 

should be reduced in accordance with the appropriate efficiency 

formula (such as the Converse-Labarre method). If bearing capac-

ities greater than those recommended above are necessary, we 

recommend that the pile bearing capacity be determined on the 

basis of static load tests. 

It is anticipated that steel piling 

(either 'H' sections or concrete filled pipe) will be utilized in 

this construction. The following recommendations will assume the 

use of these materials. If wood or concrete piling are anticipat-
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ed, recommendations can be readily provided. 

Driving hammers should be of such size 

and type to consistently deliver effective dynamic energy suit

able to the piles and materials into which they are to be driven. 

Hammers should operate at manufacturer's recommended speeds and 

pressures. We recommend that a pile driving hammer be used which 

is rated at least 19,000 feet pounds. However, driving energy 

should not be so large that pile damage occurs. 

Piles must be used in groups to provide 

for eccentricities in loading. The group capacity will be less 

than the summation of the individual pile capacities, depending 

upon the relative spacing of the piles. A conservative estimate 

of group capacity is two-thirds of the summation of the individu

al pile capacities. 

We recommend that minimum spacing of the 

piles be twice the average pile diameter or 1.75 times the diago

nal dimension of the pile cross-section, but no less than 24 

inches. It is recommended that the tops of the piles extend a 

minimum of 4 inches into the pile cap. Based on the exploration 

borings no pile shorter than 22 feet is recommended unless proper 

pile capacity is verified by field inspection by the Geotechnical 

Engineer. Vertical piles should not vary more than 2% from the 

plumb position. We further recommend that eccentricity of reac-

tion on a pile group with respect to the load resultant not 

exceed a dimension that would produce overloads of more than 10% 

in any one pile. 
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Since the underlying bedrock is moder

ately expansive, we recommend a minimum of permanent pressure be 

maintained on each pier. The minimum pressure should be designed 

based on a tip uplift pressure of 2000 psf. The area used to 

consider the uplift pressure should be width times the depth of 

the pile section used when considering H piles. Round pipe piles 

will require an end uplift pressure of 2000 psf and a side uplift 

of 500 psf for the portion of the side wall in contact with the 

expansive formation. 

Based on our analyses, a standard 10-

3/4inch diameter, 1/4 inch wall, pipe pile driven to refusal may 

be designed for an allowable capacity of 70 to 100 tons. On this 

site the capacity of the pile will govern allowable load. Pile 

driving refusal required to obtain the recommended capacity was 

taken as 7 blows per inch with a 19 foot kip hammer. Driving 

hammers should be of such size and type to consistently deliver 

effective energy suitable to the piles and materials into which 

they are driven. Final pile driving refusal should be determined 

by representatives of Lincoln DeVore in the field. 

DRIVEN PILE OBSERVATION: 

Continuous observation of the pile 

driving operations and a pile load test, if required, should be 

performed by Lincoln DeVore as a representative of the owner. A 

continuous log should be maintained on the· number of blows per 

foot required to drive each pile. Driving should be completed 

27 



without interruption (except for splicing) and without jetting or 

pre-drilling unless the geotechnical engineer has been contacted 

for further recommendations. 

GRADE BEAMS: 

A reinforced concrete grade beam is 

recommended to carry the exterior wall loads in conjunction with 

the deep foundation system. We recommend that this grade beam be 

designed to span from bearing point to bearing point and not be 

allowed to rest on the ground surface between these points. We 

recommend a void space be left between the bottom of the grade 

beam and the subgrade below due to the expansive nature of the 

subgrade soils. 

pated on this site. 

Large horizontal loads are not antici

However, if horizontal loads exist and 

exceed 1000 pounds per pile, batter piles will be required. It 

is recommended that hammer and cushioning be matched to the 

chosen pile type to provide design load capacity during 

driving. 

We recommend that the horizontal thrust 

generated at the foundation line by rigid frame buildings not be 

resisted by "hairpins" embedded into the floor slabs, unless the 

slab is an integral part of the foundation system. It is recom-

mended that this horizontal force be resisted by either threaded 

tie rods or reinforcing bars extending from pier to opposite pier 

below the finished floor slab line. We recommend that all such 

connectors be either encased in concrete or covered with a heavy 

coat of bituminous paint to ensure long-term stability. 
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CONCRETE SLABS ON GRADE 

Slabs could be placed directly on the 

natural soils or on a structural fill. We strongly recommend that 

structural fill be placed beneath all slabs, due to the very soft 

soils encountered over much of this site. We recommend that all 

non-structural slabs on grade be constructed to act independently 

of the other structural portions of the building. One method of 

allowing the slabs to float freely is to use expansion material 

at the slab- structure interface. 

It is recommended that slabs on grade be 

constructed over a capillary break of approximately 6 inches in 

thickness. We recommend that the material used to form the capil

lary break be free draining, granular material and not contain 

significant fines. A free draining outlet is also recommended for 

this break so that it will not trap h'ater beneath the slab. A 

vapor barrier is recommended beneath the floor slab and above the 

capillary break. To prevent difficulty in finishing concrete, a 2 

inch sand layer should be placed above the break. An alternate 

method of reducing finishing problems would be to place the vapor 

barrier beneath approximately 6 inches of a minus 3/4 inch gravel 

fill. This method must be very carefully accomplished to minimize 

excessive puncturing and tearing of the vapor barrier. 

It is recommended that floor slabs on 

grade be constructed >.-i th control joints placed to divide the 

floor into sections not exceeding 360 to 400 square feet, maxi-

mum. Also, additional control joints are recommended at all 
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inside corners and at all columns to control cracking in these 

areas. 

Problems associated Hi th slab 'curling' 

are usually minimized by proper curing of the placed concrete 

slab. This period of curing usually is most critical within the 

first 5 days after placement. Proper curing can be accomplished 

by continuous water application to the concrete surface or, in 

some instances by the placement of a 'heavy' curing compound, 

formulated to minimize water evaporation from the concrete. 

Curing by continuous water application must be carefully under-

taken to prevent the wetting or saturation of the subgrade soils. 

If the interior floor slabs are to 

receive heavy loads due to: 

wheel loads of industrial \·ehicles such as fork lifts or 
straddle carriers 

2) concentrated static loads of racks or 
3) heavy distributed stacked loads 

then the slabs classify as industrial and ,,-e recommend they be 

designed in accordance with methods outlined in the PCA publica-

tion, "Slab Thickness Design for Industrial Concrete Floor Slabs 

on Grade''. For design purposes, the modulus of subgrade reaction 

for the native silt soils (Soil Type II may be taken as 60 pci. 

The modulus of subgrade reaction for a properly placed and 

compacted s true tural f i 11 using granular rna ter ial s may be taken 

as 300 pci. 
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REACTIVE SOILS 

Since groundwater in the Grand Junction 

area typically contains sulfates in quantities detrimental to a 

Type I cement, a Type II or Type I-II or Type II-V cement lS 

recommended for all concrete which is in contact ~•ith the subsur-

face soils and bedrock. Calcium chloride should not be added to 

a Type II, Type I-II or Type II-V cement under any circumstances. 

EARTH RETAINING STRUCTURES 

The active soil pressure for the 

design of earth retaining structures may be based on an equiva-

lent fluid pressure of -l-8 pounds per cubic foot. 

pressure should be used for retaining structures which are free 

to move at the top (unrestrained walls). For earth retaining 

structures which are fixed at the top, such as basement walls, an 

equivalent fluid pressure of 60 pounds per cubic foot may be 

USPd, It should be noted that the above values should be modi-

fied to take into account any surcharge loads, sloping backfill 

or other externally applied forces. The above equivalent fluid 

pressures should also be modified for the effect of free water, 

if any. 

The passive pressure for resistance to 

lateral movement may be considered to be 231 pcf per foot of 

depth. The coefficient of friction for concrete to soil may be 

assumed to be 0.2/ for resistance to lateral mo\·ement. 

combining frictional and passive resistance, the latter must be 

reduced by approximately 1/3. 
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PAVEMENTS 

Samples of the surficial native soils at 

this property that may be required to support pavements have been 

evaluated using the Hveem-Carmany method (ASTM D-28441 to deter-

mine their support characteristics. The results of the laborato-

ry testing are as follows: 

AASHTO Classification - A-4(6) Unified Classification - ML 

Expansion @ 300 
Displacement @ 300 

R 
psi 
psi 

= 
= 
= 

15 
3.60 
-L 54 

Displacement values higher than 4.00 

generally indicate the soil is unstable and may require confine-

ment for proper performance. 

No estimates of traffic volumes have 

been provided to Lincoln DeVore. 

Based upon the existing topography, the 

anticipated final road grades and the anticipated future ground 

water levels in the local area, a Drainage Factor of 0.6 (1986 

AASHTO procedure l should be utilized for the section analysis, 

unless a specific subgrade soil or subbase design utilizing 

Geotextiles or Geogrids is prepared. 
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Due to the possibility of very high soil 

moisture in the subgrade soils, the use of .9:: Geotextile Fabric 

for separation and minor reinforcement 1 such as Mirafi 500-X or 

140-N), placed beneath the Aggregate Base Course, may be required 

in some areas on this site. 

PAVEMENT SECTION CONSTRUCTION 

pavement 

We recommend that any asphaltic concrete 

meet the State of Colorado requirements for a Grade C 

mix. In addition, the asphaltic concrete pavement should be 

compacted to a minimum of 95% of its maximum Hveem density. The 

aggregate base coarse should meet the requirements of State of 

Colorado Class 5 or Class 6 material, and have a minimum R value 

of 78. We recommend that the base coarse be compacted to a mini

mum of 95% of its maximum Modified Proctor dry density (ASTM D-

1557), at a moisture content within+ or -2% of optimum moisture. 

The native subgrade shall be scarified and recompacted to a 

minimum of 90% of their maximum Modified Proctor day density 

(ASTM D-1557) at a moisture content within + or -2% of optimum 

moisture. 

All pavement should be protected from 

moisture migrating beneath the pavement structure. If surface 

drainage is allowed to pond behind curbs, islands or other areas 

of the site and allowed to seep beneath pavement, premature 

deterioration or possibly pavement failure could result. 
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Concrete Pavement 

we recommend that any rigid concrete 

pavement have a minimum flexural strength (Ft) of 650 psi at 28 

days. This strength requirement can be met using Class P or AX or 

A or B Concrete as defined in Section 600 of the Standard Speci

fications for Road and Bridge Construction, Colorado DOT. It is 

recommended that field control of the concrete mix be made uti

lizing compressive strength criteria. 

Flexural Strength should only be used 

for the design process. Concrete with a lower flexural strength 

may be allowed by the agency having jurisdiction however, the 

design section thicknesses should be confirmed. In addition, the 

final durability of the pavement should be carefully considered. 

Control joints should be placed at a 

minimum distance of 12 feet in all directions. If it is desired 

to increase the spacing of control joints, then 66-66 welded wire 

fabric should be placed in the mid-point of the slab. If the 

welded wire fabric is used, the control joint spacing can be 

increased to ~0 feet. Construction joints designed so that 

positive joint transfer 1s maintained by the use of do>>els is 

recommended. 

The concrete should be placed at the 

lowest slump practical for the method of placement. In all cir-

3-! 



cumstances, the maximum slump should be limited to 4 inches. 

Proper consolidation of the plastic concrete is important. The 

placed concrete must be properly protected and cured. 
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LIMITATIONS 

This report is issued with the under

standing that it is the responsibility of the owner, or his 

representative to ensure that the information and recommendations 

contained herein are brought to the attention of the individual 

lot purchasers for the subdivision. In addition, it is the 

responsibility of the individual lot owners that the information 

and recommendations contained herein are brought to the attention 

of the architect and engineer for the individual projects and the 

necessary steps are taken to see that the contractor and his 

subcontractors carry out the appropriate recommendations during 

construction. 

of the present date. 

The findings of this report are valid as 

However, changes in the conditions of a 

propert~ can occur with the passage of time, whether they be due 

to natural processes or the works of man on this or adjacent 

properties. In addition, changes ~n acceptable or appropriate 

standards may occur or may result from legislation or the broad-

ening of engineering knowledge. Accordingly, the findings of 

this report may be invalid, wholly or partially, by changes 

outside our control. Therefore, this report is subject to review 

and should not be relied upon after a period of 3 years. 

The recommendations of this report 

pertain only to the site investigated and are based on the as

sumption that the soil conditions do not deviate from those 

described in this report. If any \·ariations or undesirable 
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conditions are encountered during construction or the proposed 

construction will differ from that planned on the day of this 

report, Lincoln DeVore should be notified so that supplemental 

recommendations can be provided, if appropriate. 

Lincoln DeVore makes no warranty, either 

expressed or implied, as to the findings, recommendations, speci

fications or professional advice, except that they were prepared 

in accordance with generally accepted professional engineering 

practice in the field of geotechnical engineering. 
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SOILS DESCRIPTIONS= 

.. ... ·.·: 

DESCRIPTION 

---Topsoil 

---Man-made Fill 

GW 

GP 

GM 

GC 

sw 

SP 

SM 

sc 

ML 

CL 

OL 

MH 

CH 

OH 

Pt 

Well-graded Grovel 

Poorly-graded Gravel 

Silty Gravel 

Clayey Gravel 

Well-graded Sand 

Poorly-graded Sand 

Silty Sand 

Clayey Sand 

Low-plasticity Silt 

Low-plas~icity Clay 

Low-plasticity Organic 
Silt and Clay 

High-plasticity Silt 

High-plasticity Clay 

H1gh- plast:c1ty 
Organic Clay 

Peat · 

GW/GM Well- graded Gravel, 
Silty 

GW/GC Well-graded Gravel, 
Clayey 

GP/GM Poorly- graded Gravel, 
Siltv 

GP/GC Po0rly- graded Gravel, 
Clayey 

GM/GC $ilty Gravel, 
Clayey 

GC/GM Clayey Gravel, 
Silty 

SW/SM Well- graded Sand, 
Silty 

SW/SC .W.ell- graded Sand, 
Cta y-e y 

SP/SM Poorly- g roded Sand, 
Silty 

SP/SC Poorly ~.graded Sand, 
Clayey 

SM/SC Silty Sand, Clayey 

SCISM Clayey Sand, Sil'y 

CL/ML Silty Clay 

ROCK DESCRIPTIONS= 

SANDSTONE 

SILTSTONE 

SHALE 

CLAYSTONE 

COAL 

LIMESTONE 

DOLOMITE 

MARL STONE 

GYPSUM 

Other Sedimentary Rocks 

GRANITIC ROCKS 

DIORITIC ROCKS 

GABBRO 

RHYOLITE 

ANDESITE 

BASALT 

TUFF B ASH FLOWS 

BRECCIA B Other Volcanics 

Rocks 

SCHIST 

PHYLLITE 

SLATE 

MET AQUARTZITE 

MARBLE 

HORNFELS 

SERPENTINE 

Rocks 

CDIDRAID SPRTha; 
lfiC 

FUEBID - GRAI'ill JUNCITCN 

SYMBOLS S NOTES= 
~ OE"SCRIPTION 

Free 
water 

9/lz Standard penetration drive 
Numbers indicate 9 blows to drive 
the spoon 12" into oround. 

ST 2- 1/2" Shelby thin wall sample 

W0 Natural Moisture Content 

Wx Weathered Material 

Free water table 

yo Natural dry density 

T.B.- Disturbed Bulk Sample 

® Soil type related to samples 
in report 

~Test Boring Location 

!Zl Test Pit Location 

t---z:k--4 Seismic or Resistivity Station. 
Lineation indicates opprox. 
length 6 orientation of spread 
( S = Seismic , R= Resistivity) 

Standard Penetration Drives ore made 
by driving a standard 1.4" split spoon 
sampler into the ground by dropping a 
140 lb. weight 30". ASTM test 
des. D-1586. 

Samples may be oulk, standard split 
spoon (both disturbed) or 2- Y2" I. D. 
thin wall ("und:stJrbed 11

) Shelby tube 
samples. See lc9 for type. 

The boring logs show subsurface conditions 
at the dotes and locations shown ,and it is 
not warranted that they ore representative 
of subsurface conditions at other locations 
and times. 

EXPLANATION OF BOREHOLE LOGS 
AND LOCATION DIAGRAMS 



DEPTH SOIL 

(FT.) LOG 

5 

10 

15 

20 

25 

30 

BORING NO. 1 
SOIL . 

BORING ELEVATION: BLOW DENSITY WATER 

DESCRIPTION COUNT pof % 

Slightly Organic Very High Sulfates 

Low Plastic Silt Low Density Very Moist 

Alluvial 

ML Sandy Slit Compressible Wet 88.7 36.4% 

occ. Clayey Sulfates 

Free Water Increasing Sand 

GC 
Ill 

GM 
II 

GC 
Ill 

GM 
II 

Clayey, Sandy Gravel 

Low Plastic Fines 

Silty, Sandy Gravel and Cobble cs 
Alluvial Terrace Gravels Medium Density 

Flowing into Hole 

Non-Plastic Fines Medium Density 

Clayey, Sandy Gravel and Cobble 

Medium Density Low Sulfates 

Some Strata of Flowing Sands 

Very poor recovery of cuttings 

Silty, Sandy Gravel and Cobble 

TD@ 18' 

Blow Counts are cumulative fOI' each 

6 inches of sampler penetration. 
Fr .. Water@ 

During Drilling 

8' 

1o-a-M 

32.7 

19/6 104.8 10.3% 

26/12 

~1/18 

33.8% 

LOG OF SUBSURFACE EXPLORATION 
2525 US Hwy 6 & 50 

Grand Junction, Colorado 

LINCOLN - DeVORE, Inc. 
DENVER HOLDINGS, Inc. Date 

Denver, Colorado 1-18-94 

Grand Junction, Colorado 

,, 

Job No. 

81775-J 
Drawn 

EMU 



DEPTH SOIL 

(FT.) LOG 

5 

10 

15 

20 

25 

30 

BORING NO. 2 
SOIL 

BORING ELEVATION: BLOW DENSITY WATER 

DESCRIPTION COUNT pot % 

Slightly Organic Very High Sulfates 

Low Density Low Plastic Silt Very Moist 

Alluvial 

ML Sandy Silt Compressible Wet 

Free Water CCC. aayey BULK 34.6% 

GM 
II 

GM 
II 

GC 
Ill 

GM 
II 

Increasing Sand Sulfates 

Silty, Sandy Gravel and Cobble 

Alluvial Terrace Gravels Medium Density 
Low Plastic Fines 

Silty, Sandy Gravel and Cobble 

Non-Plastic Fines 

Flowing Into Hole Low Sulfates 

Medium Density 

Clayey, Sandy Gravel and Cobble 

Medium Density 

Some Strata of Flowing Sands 

Very poor recovery of cuttings 

Silty, Sandy Gravel and Cobble 

TD@ 18' 

Blow Counts are cumulative for each 

t5 Inches of sampler penetration. 
FrMWater@ 

During Drilling 

6' 

12/6 31.4% 

34/12 

!55/18 

34.1% 

16/6 23.8Sb 

27/12 

41/18 

LOG OF SUBSURFACE EXPLORATION 
2525 US Hwy 6 & 50 

Grand Junction, Colorado 

LINCOLN - DeVORE, Inc. DENVER HOLDINGS, Inc. Date 
Denver, Colorado 1-18-94 

Grand Junction, Colorado 
Job No. 

81775-J 
Drawn 

EUM 



DEPTH SOIL 

(FT.) LOG 

5 

10 

15 

20 

25 

30 

BORING NO. 3 

BORING ELEVATION: 

DESCRIPTION 
--

Organic Clayey Very High Sulfates 

Alluvial LowDensJty Wet 

Low Plastic Silt Soft to Drill 
Free Water Compressible 

ML Sandy Silt Sulfates 

Stratified Very Sandy We 

OM Very Sandy Gravel and Cobble Medium Dens! 
II Alluvial Terrace Gravels 

Non-Plastic Rnes 
Rapidly Flowing Into Hole 

Non-Plastic Fines Medium Density 
GM Silty, Sandy Gravel and Cobble 
II Medium Density Low Sulfates 

Some Strata of Flowing Sands 

Very poor recovery of cuttings 
GC aayey, Sandy Gravel and Cobble 
Ill Medium Density Low Plastic Fines 

Mancos Shale Firm 
IV Expansive Very Silty aay 

Increasing Density w/ Depth V. Moist 
Decreasing Moisture w/ Depth Sulfates 
TD@23' 

Blow Counts are cumulative for each 

6 Inches of sampler penetration. 
FreeWater@ 4' 

During Drilling 

SOIL 

BLOW DENSITY WATER 

COUNT pet % ---

95.6 24.3% 

27.~% 

1/6 19.4% 

23/12 

frl/18 

16.7% 

14,16 14.2% 

43/12 

LOG OF SUBSURFACE EXPLORATION 

LINCOLN- DeVORE, Inc. 

Grand Junction. Colorado 

2525 us Hwy e & so 
Grand Junction. Colorado 

DENVER HOLDINGS, Inc. 
Denver. Colorado 

Date 
1-18-94 

1-------..---- --+-·-------
Job No. Drawn 

81775-J EMM 



DEPTH SOIL 

(FT.) 

5 

10 

15 

20 

25 

30 

BORING NO. 4 

BORING ELEVATION: 

DESCRIPTION 

Slightly Organic Very High Sulfates 

Low Plastic Silt Low Density Very Moist 

Alluvial 

Free Water Compressible Wet 

ML 

GM 
II 

GC 
Ill 

GM 
II 

Sandy Silt Sulfates 

occ. aayey Increasing Sand 

Low DQI'lsity 

Silty, Sandy Gravel and Cobble Non-Plastic Fines 

Alluvial Terrace Gravels 

Flowing Into Hole Medium Density 

Oayey, Sandy Gravel and Cobble 

Medium Density Low Sulfates 

Very poor recovery of cuttings 

Very Sandy Cobbles Non-Plastic Fines 

Some Strata of Flowing Sands 

Silty, Sandy Gravel and Cobble 

TD@ 18' 

Blow Counts are cumulative for each 

6 Inches of sampler penetration. 
F,...Water@ 4' 

During Drilling 10..-.e4 

SOIL . 
BLOW DENSITY WATER 

COUNT pot % 

90.2 26.0% 

22.9% 

23/8 18.9% 

!50/12 

n11a 

29.8% 

LOG OF SUBSURFACE EXPLORATION 

LINCOLN - DeVORE, Inc. 

Grand Junction, Colorado 

2525 US Hwy 6 & 50 
Grand Junction, Colorado 

DENVER HOLDINGS, Inc. Data 
Denver, Colorado 1-18-94 

Job No. 
81775-J 

Drawn 
EMM 



BORINGNO. 5 
SOIL 

DEPTH SOIL BORING ELEVATION: BLOW DENSITY WATER 
~~~~~~~------------------------~----~ 

(IT.) h~~~------------------~--SC_~_P_no __ N ____________________ +OO __ U_N_T~prl-----r-%--~ 

5 

10 

15 

20 

25 

30 

Slightly Organic aayey 

Alluvial, Low Plastic Silt 

Low Density 

Very High Sulfates 

Wet 

ML Sandy Silt Compressible Wet 
Free Water Sulfates 

GC Clayey, Sandy Gravel 

Ill Low Plastic Fines 

Very Stratified Medium Density 

Low Plastic Fines 

GM Silty, Sandy Gravel and Cobble BULK 

II Alluvial Terrace Gravels 

Sand Strata Some Strata of Flowing Sands 

Non-Plastic Fines Medium Density 

GC Clayey, Sandy Gravel and Cobble 

Ill Medium Density 

Very poor recovery of cuttings 

GM Silty, Sandy Gravel and Cobble 

II 

TO@ 18' 

Low Sulfates 

24.2% 

22.1% 

n4% I 
31 R"/. I 

21.8% 

22.1% 

31.6% 

I 
I 
I 

Blow Counts are cumulative for each I 
6 inches of sampler penetration. ·j 

~--~----------------------~~_un_~~w_:: __ u~~~~--~-~----------~--~~----L·--
LOG OF SUBSURFACE EXPLORATION 

LINCOLN - DeVORE, Inc. 

Grand Junction, Colorado 

,, 

2525 US Hwy 6 & 50 
Grand Junction, Colorado 

DENVER HOLDINGS, Inc. Date 
Denver, Colorado 1-18-94 

Job No. 

81775-J 
Drawn 

EMM 

I 



. 
DEPTH SOIL 

lFT.) LOG 

5 

10 

15 

20 

25 

30 

L 

6 
-----, 

BORING NO. I 

BORING ELEVATION: BLOW 

SOIL I I 
DENSITY I WATER 

DESCRIPTION COUNT pof % 

Slightly Organic Silt Very High Sulfates 

Compressible Low Density Wet 89.2 28.5% 

Free Water Alluvial 32.9% 

ML 

QC 

Ill 

GM 
II 

GM 
II 

GM 
II 

Sandy Silt Gravelly Strata Wet 

Sand Strata Low Sulfates 

Clayey, Sandy Gravel Low Plastic Fines 

Sand Strata Medium Density 

Low Plastic Fines 

Silty, Sandy Gravel and Cobble 

Alluvial Terrace Gravels Low Sulfates 

Some Strata of Flowing Sands 

Non-Plastic Fines Medium Density 

Silty, Sandy Gravel and Cobble 

Sand Strata Low Sulfates 

Some Strata of Flo'h~ng Sands 

Very poor recovery of cuttings 

Silty, Sandy Gravel and Cobble 

TD@ 18' 

Blow Counts are cumulative for each 

6 Inches of sampler penetration. 

Fr .. Water@ ~· 

26.4 

6/6 14.9% 

21/12 

34/18 

17/6 

16.2% I 
:}OjJZ 

151/18 

During Drilling 1o-2$-84 ----. ---------------=--=-------

LOG OF SUBSURFACE EXPLORATION 

LINCOLN - DeVORE, Inc. 

Grand Junction. Colorado 

2525 US Hwy 6 & 50 

Grand Junction, Colorado 

DENVER HOLDINGS, Inc. Date 
Denver, Colorado 1-18-94 

Job No. 
81775-J 

Drawn 
EMM 



DEPTH SOIL 

(FT.) LOG 

5 

BORING NO. 7 
SOIL 

BORING ELEVATION: BLOW 
I----=-::..:...:.:;:..:..=..-==::..:..:...;~..:..:..:...._--DE-SC-RI_P_TI_O_N __________ -_-=_-_-__ --1_- ?O~~T- .~!... -· - .!' --- . I DENSITY WATER 

Slightly Organic Very High Sulfates 
low Plastic Slit low Density Very Motst 

ML Sandy Slit Alluvial cs 3/6 

I occ. aayey Compressible Wet 
Free Water Sulfates 

Sand and Gravel Stratified 

Non-Plastic Fines Alluvial Terrace Gravels 

GC aayey, Sandy Gravel low Plastic Fines 

Ill Hole Caving Medium Oen&ity 

GM Silty, Sandy Gravel and Cobble 

II Many Strata of Flowing Sands 

Very poor recovery of cuttings 

Non-Plastic Fines 

GM Silty, Sandy Gravel and Cobble 

Ill Medium Density 

Only Sands & Silts 

Recovered 

low Sulfates 

Many Strata of Flowing Sands 

Hole Caving 

GM Silty, Sandy Gravel and Cobble 

II 

TD@ 18' 

Blow Counts are cumulative for each 

6inches of sampler penetration. 

92.3 30.1% 

31.4% 

During Drilling 1G-215-94 

I 

___ l. ____ j ____ ...l 
F,... Wider@ 5' 

LOG OF SUBSURFACE EXPLORATION 

LINCOLN- DeVORE, Inc. 

Grand Junction, Colorado 

.. 

2525 US Hwy 6 & SO 

Grand Junction, Colorado 

DENVER HOLDINGS, Inc. 
Denver, Colorado 

Job No. 

81775-J 
Drawn 

EMM 

Date 
1-18-94 

I 



DEPTH 

(FT.) 

5 

10 

15 

25 

30 

SOIL 

BORINGNO. 8 
SOIL I 

~--BO_R_IN_G __ E_~_V_A_TI_O_N: ______________________________ ~BLOW DEN~TY IWATEAJ 
DESCRIPTION COUNT pof f 

_ ____:.._=-.:...~---t----t--'----··- ----I 
Organic Clays and Silts Very High Sulfates 

Low Density Wet 

ML Very Sandy Silt Very Soft to Drill 2/8 19.7% I 
Compressible 4/12 

Free Water Sand Strata Flowing into Hole l 
Very Stratified Very Sandy I 

Sulfates 1 

GM Very Sandy Gravel and Cobble 
II Alluvial Terrace Gravels 

Sands Rapidly Flowing into Hole 

Hole Caving 

Non-Plastic Fines 

Non-Plastic Fines Medium Density 

GM Silty, Sandy Gravel and Cobble 

II Medium Density Low Sulfates 

Some Strata of Flowing Sands 

I 
I 
I 
! 

Very poor recovery of cuttings 31.5% . 

GC Clayey, Sandy Gravel and Cobble 

Ill Medium Density Low Plastic Fines 

Mancos Shale Firm 

IV Expansive Very Silty aay 

Increasing Density w/ Depth 

Decreasing Moisture w/ Depth 

TO@ 24' 

V. Moist 

Sulfates 

Blow Counts are cumulative for each 

o Inches of sampler penetration. 
FrMWat.r@ &' 

During Drilling 1H6-M 

19/6 

41/12 

97/18 

I 
I 
I 

15.7% I 

I 

I 
I 

__ . __ _j 
LOG OF SUBSURFACE EXPLORATION 

LINCOLN- DeVORE, Inc. 

Grand Junction, Colorado 

,, 

2525 US Hwy 6 & 50 
Grand Junction, Colorado 

r-------~----.--------- ---
DENVER HOLDINGS, Inc. 

Denver, Colorado 
Date 
1·18-94 

r-----------.-----------+-----
Job No. 

81775-J 
Drawn 

ErAM 



DEPTH 

(FT.) 

5 

15 

20 

25 

30 

BORING NO. 9 
SOIL 

SOIL BORING ELEVATION: BLOW DENSITY WATER 

LOO DESCRIPTION COUNT pof % 

I Gravel and Cobble Fill Very High Sulfates 

Medium Density Moist to Very Moist 

Stratified Soft to Drill at Base 

ML Sandy Silt Compressible Organic Wet 88.7 30.4% I 
l Very Sandy Strata Sulfates 

Free Water Non·Piastlc Fines 

Sand and Some Gravel Flowing Into Hole 

GM Very Sandy Gravel and Cobble Medium Densl 

II Alluvial Terrace Gravels I 
I 
I 

Rapidly Flowing into Hole Sands & Silts I 
34. 7'fo I 

Very poor recovery of cuttings 
I 

Non-Plastic Fines Medium Density I GM Silty, Sandy Gravel and Cobble I II Medium Density Low Sulfates I Some Strata of Flowing Sands 

Very poor racovery of cuttings 
GM Sandy Gravel and Cobble 

Ill Medium Density Non-Plastic Fines 

Mancos Shale Firm 

IV Expansive Very Silty Clay 

Increasing Density w/ Depth V. Moist 

Decreasing Moisture w/ Depth Sulfates 24/6 18.2% 

58/12 

83{18 16.5% 

TD@ 24' 

Blow Counts are cumulative for each 

Free Water@ 6' 
6 inches of sampler penetration. l j 

__ -···- -~-----------D_u_rl_:ng::__Drl_l_llng--=---1-o-_2_5-_M ___ ___l __ _j____ ___ ~-- ____ _ 

LOG OF SUBSURFACE EXPLORATION 

LINCOLN • DeVORE, Inc. 

Grand JunctJon, Colorado 

2525 US Hwy .6 & 50 
Grand Junction, Colorado 

DENVER HOLDINGS, Inc. Date 
Denver, Colorado 1-18-94 

1--------r--------
Job No. 

81775-J 
Drawn 

EMr.t 

I 
I 



GRAVEL SAND SILT TO CLAY 

Coarse I Fine Co. Medium I Fine Nonplastic to Plastic 
> 

100 .... -

~ 90 "" (!) " H 
80 

I \ ,. 

~ \ +-70 
I 

~ 
a:l I I 

60 
I i I I I 

~ 
I I I I i 

~ 
H 50 ra.. ' !~ I 

t 40 
! I 

'" ~ I I ...... (J 30 ll: i "" I 
~ r ' ~ 20 I ...... 

' 10 
--

0 

loo I I Jf I I Mlame~er- (n~8.lj . .001 

1¥2!0 :J4 .. , I II #4 #10 #20 #40 #100 #200 - Sieve No. 

Soil Sample .5~~/2'f.. StLI Uv1t..) Sample Location TB j_cp&_' 

I 
Sieve Size % Passing 

Sample No. 
1-1/2" 

Specific Gravity 1" 

~bisture Content 3~~ 4-% 3/4" 

1/2" 
Effective Size ~. () 0 J..5" nt, 

3/8" /00 

Cu 3 #4 99 

Cc .2... z #10 9J 
#20 9J 

Fineness ~ulus #40 28 
L.L. % P.I. NP % #100 8.S 

Bearing #200 S'/.6 
psf 

0.0200 .A9, 
Sulfates 1000 pp:n 0.0050 16 

L, ~ :).,.)~ Hwy 6+StJ, GRAND JvNCT!t1~ G 

D.sNVER Hot.o/#tf.J 
DATE 

/(} -31 -94 
l..incolnDeVore,lnc. .JOB NO. I DRAWN 1{ 
Geotechnical Consultants E~t77s--r t:/of. 

,, 



GRAVEL SAND SILT TO CLAY 

Coarse I Fine Co. Medium I Fine Nonplastic to Plastic 

100 
-

'\. §: 90 
{.!) " ··--

.- H 
·80 1\ 

~ ' ___L_ 

70 ""' I I I I 
~ I CQ I -

60 
I l I I 

~ i' i I I I 
~ r---., - I I 
H 50 rz.. ! 

~ 40 
'\ I ! 

).... 
~ I I'- I u 30 

"~-.. ~ 
~ --.....;, 
tl.4 20 .... 

' -10 ---
0 

loo I I Jr I I Mlameter- (+8.1 I . ) .001 

1¥2!1 j4u , I II #4 #10 #20 #:10 #100 #200 - Sieve No. 

FtNE PoJaTI~H (}IJJ..Y 

Soil Sample s't.rz £-1tt12r. GB.e.va C6-t1) Sample Location rg_ 6~13' 

'1r 
Sieve Size % Passing 

Sample No. 1-1/2" I oo 
Specific Gravity 1" 94-

rvbisture Content l4-9 ~ 3/4" 84-
1/2" 77 

Effective Size o .. o A.,"' 3/8" 71 

Cu :::Z6S' #4 5'9 

Cc 0.7 #10 _,, 
#20 4-6 

Fineness rvbdulus #40 34-

L.L. % P.I. NP % #100 .:<.4-

Bearing Jr-t~o psf #200 18-7 

0.0200 /0 
Sulfates /l'O ppn 0.0050 b 

L, ~ ;).5"7-:J Hwy 64-S(}, Gt<AND JiJJJ&/0~ Ct1. 

DPNI/SR.. 1/~t-O!Nc;._s 
CATE 

I0-31-91-
Uncoln DeVore, Inc. .JOB NO. I CRAW~}( 
Geotechntcal Consultants r;?/77.J-;T &H 

,, 



GRAVEL SAND SILT TO CLAY 

Coarse J Fine Co. Medium Fine Nonplastic to Plastic 

100 

' ~ 90 
.......... 

t.!) i----
•' 

1-1 
'80 ""' 

.;;;.. I 

~ I +-70 
I' I I I 

~ .... 
~ I I t:Q 

p::; 60 ""- I 

~ 
I I 1"- I I 

I 
I 
I 

1-1 50 
~ I ! 

~ 40 I 1 : ~ 
I ! ...... 

~ I ......... 
tJ 30 p::; I .......... 
~ ....... 
~ 20 I 

...... 
10 

--
0 

loo I I Jr I I Mlame~er- (4n~.l I . ) .001 

1¥2 11 ~IO, I II #4 #10 #20 #40 #100 #200- Sieve No. 

FIN£ P"lf!..TitJ/'1 CJ/IL.'( 
Soil Sample Ct-4t:gx;,, S!ltt.Q't. 6RAVeL {t><:.) Sample Lcx::ation TB L@ 2 1 

m: Sieve Size % Passing 
Sample No. 

1-1/2" 100 

Specific Gravity 1" 28. 
MJisture Content 3~_,7% 3/4" 9$' 

1/2" 9~ 
Effective Size ~ O.oc').. ,...,., 

3/8" 9/ 

Cu ]S' #4 ~7.. 

Cc /, 9 no 79 
#20 77 

Fineness Ivk:d.ulus 
#40 tJ 

L.L. 21 % P.I. 9 g, 
0 :±100 to 

Bearing ]_OC!o psf ~200 44-

0.0200 :z.e 
Sulfates Jooo ppn 0.0050 19 

L, ~ .;..>;z.r f/wy 6 '~-YO/ 6-teANO Ji!Nci/~N; cO. 

DENV~R f/c;LP!Ntr-_5 
DATE 

/tJ-3)-94 

Uncoln DeVore.lnc. .JOB N9. I DRAWN 
Geocechntcal Consultants ~ 775-:J FHH 

,, 



I SUMMARY SHEET 
\.V6-J'I1HJ;fU11) M ANCLJJ ..5H/tt.E 

Soil Sample SANDY CJ..AY (_ t:J.) )(,., Test No • 8177£- T 
. 

Location ~ ~25 !Lwr. 6+5"0~ 6/JI) J<-T- GIJ.o, Date /0-31- ~4-

Boring No. e. Depth ;:AI 

Sample No. TSL Test by L-R.S 

•' 

Natural Water Content {w) IS: Z % 
Specific Gravity {Gs) In Place Density (To) pcf 

SIEVE ANAlYSIS: 

Sieve No. %Passing Plastic Limit P. L. l6. % 

1 1/211 
Liquid Limit L. L. ~2 % 
Plasticity Index P.l. l j % 

1" Shrinkage Limit % 
3/411 Flow Index 
l/211 Shrinkage Ratio % 
4 Volumetric Change 00 

10 /00 Lineal Shrinkage % 
20 97 
40 94-
100 7' 
200 7o,e MOISTURE DENSITY: ASTM METHOD 

Optimum tvbisture Content - wo % 
tv\aximum Dry Density -Td pcf 
California Bearing Ratio {av) % 
Swe II· I Days % 

HYDROMETER ANALYSIS: 
Swell against __ psf Wo gain % 

Grain size (mm) % BEARING: 

0, OA. 67 Housel Penetrometer {av) fSOO psf 
0, tJOf 56 Unconfined Compression (qu) psf 

Plate Bearing: psf 
Inches Settlement 
Consolidation % under psf 

PERMEABILITY: 

K (at 20°C) 
Void Ratio 

Sulfates 15ao ppm. 

SOIL ANALYSIS LINCOLN-DeVORE TESTING LABORATORY 
COLORADO SPRINGS, COLORADO 



I SOIL SAMP LE __ ::S-:!..IA!.L:NuP:.....~l'~..-...::.:;?;.:::....L:./"-:;;;:T;._.....:C-.....:....M=L--"")- Test No. 

Project ~.J..S~r Hwr 6 "1-5"0 G=O_ J"£..r. Date 

Sample Location 18 1:@ ;;.._' Test by 

SWELL 

I I 
I 

I 

rJl : ' 
I 

,Q I I 

...-l I ' ! I I 

I I I l 
I 

' i I 

I I I ' ' 
i 

a-4 I ' 
a-4 I 

~ 
I I I I 

I I i I 

I ' Ul 
I ' I ; I : 

I 
I 
: I 

' I i 
: : 

' I I 

l 10 TIME IN 100 MINUTES 1000 

CONSOLIDATION 

111 l 11 r · , 1 
1

11 

100 

Sample Conditions 
Dry Density 
% Moisture 
% Saturation 
Void Ratio 

000 
LOAD - PSF 

Initial Maximum Load 

/00~ 
~ 773 

Specific Gravity 2-6t 

8f77£-\T 

11-+-94 

Rl, 

i 
! 

' 
I 

: 
: 
I I I 

I ' 
I 

' 

I 
' 

I 

I I 
i ; I 

i 

Expanded 

'784-3 

Maximum Load used 4-<2~1J lb. Ring Number /4-J- 11-

I 
I 

I 

; 

I I 
I 

I 

10000 

II 

10000 

Apparatus Dehs.,(/ ;z Volume 2., 5" Ring , aoze4-r cu_ft. 

LOAD - CONSOLIDATION LINCOLN-DeVORE, INC. 
COLORADO SPRINGS, COLORADO 



r 

I SOIL SAMPLE 5ANC!.'t. Sil-T CMt-) Test No. 8Ll.7Y~I 

Project ~).S"lf Hwx c tt--StJ I Go, Vq, Date ltJ-JL-94-; 

Sample Location TB S@.A' Test by L-Rs· 

SWELL . 
I 

I 

Ul I I I I I 

.Q I I i I : I 

~ I : I I I i 
I I I I I 

I ' ! I I 
I ' 

I 

~ I I I I ' I I 
I I I I 

~ 
I I I I I I 

~ 
I I 

I I I I I 

I Ul 
I I : I I I 

I i I I 
i T 

I 

1 10 TIME IN 100 MINUTES 1000 10000 

CONSOLIDATION 

-r 1 r I I II I II 
-7(, I 

II I I. 
I i I I II I 

I 1 
i I 

i:l i I 
i I ! I! .7t I• ! I : N~ Ccllol'se I !: i' 

1'1 
i II I 

Ill I hhen SATVrr.EP II: I I I Ill i Ill I v i I I '· I I II j 
I 

ir ::·, I I! I i i ! I I ! 
I I Iii: I 8.72 ~ScAT I, ,I !I I: I I I ' I' 

E-L i: 1t'ln I 
I 1

1
1! II i! i ! I I i 

I 
I -~ J ! I! i I I I • , I II ii I ':II 'I I ; I 

~-7 
I ! Iii' , I ' I i 1--r- i : h i 1 'IIi i ! I i: :'II I I II' I i 

I I 

iIi I :I. ~ ! : 
' 

1,, 

I I I 'I 'II I I i 'I I I I' I! II I I 
I : Ill 

I 'rtH. ~~ 
: i i I · i; ;• 

,I~ I' ,, 0 i I I II , I 1 :I I I i II' i I :i \I; I I IIi I i! ''' ' ! I, I : l ~-68 ! i 
1 i I.:. I I: I IiI : 1; I i ] 'I ! : i.: I I I ':; I! ! I 

I 

IiI I ! i IIIII i II 1 i~ I! I. !I II 
I I 

I I i :: I ''I ' :> I 

I 
I 

I I i I i 
I 

:I I 'I lW;If 
I I I 

:I ! 1 

! !': I II 
I : i I i ::1 

I 

, "' I II I I i : I I I! '' I i' ' I , ' I l I ! ! 'I, I 

I 

i I I I Iii iii i I 
, 1 I: I ' ! I"' I TT ITI ' I I I I 

f 
1 
! ] [C r1~x ~ ~,~~t-j~A-~; · 1 ' I I r ! }.. .PAHtJ£.$ Reb~ 

' I I 

: I I I I I i 1 lVAe U;.foeu:/~ ! : I 

i \ ! i I 
I 

i 111[1 II' i i II! i 'I I I I i f I I I i i ' q_T -'11..X- ~-(T ~A£? 
I I I : I I I '! 

I 
1 1 

1 

! 1 
1 ! i: 1111 I 1 lr· 1111 I I I I I I ! I 

I i I I l i l i u II IiI 
1 1

11 II iii 
100 000 10000 

LOAD - PSF 
Sample Conditions Initial Maximum Load Expanded 

Dry Density 9s--o ve-.P 9 9, J pcf' 98, z. p~:P 
% Moisture ;2, 4- ~ ~ J-.S- 4- '% Ull"'fc. 
% Saturation BB <Po /OtJ "% I OtJ 7o 
Void Ratio *7~ ,674- ,,91 

Specific Gravity 7. ,(6 

Maximum Load used 4-~ttJ lb. Ring Number 14-4-.--1 
Apparatus De"s"i[ 4 Volume 2o5 11 Ring , ()0 t-.84-/ cu,ft. 

LOAD CONSOLIDATION LINCOLN-DeVORE, INC. -
COLORADO SPRINGS, COLORADO 

,, 



r SOIL SAMPLE SANOY Slt.T LMLJ Test No . fit77S-.J ..... 

Project ~ ;;..s-~.!J- #flC{. t.. y--7t2_ 6-LJ,J-a- Date 1[-;f..-9_4 

Sample Location TB 6@ ~, > Test by L/<.5 

SWELL 
•" 

1 
I I 

I 

Ul I I I I i 

,.Q I I I I 

,...; I ! I i i I I 
I I T I I I I I : I I I 

I I I I I I I I 

I I I 

...::1 I I i I : 

...::1 
I : ! I I I 

~ 
I I i I I ' I I I I I 

I i I I I I : 
(I) I I 

I I I ; I I 
i I I I : 

I I I 
i I 

l 10 TIME IN 100 MINUTES 1000 10000 

CONSOLIDATION 
I II I ! N II II/,"' 111111111 ! I 

~ lit 
-98 ltl)~'; II II I: I I I I ~t--1-i o u, f apse 

~€11 S4TUf2.ATE.JJ I I . I 

l1 

I i I 
IIi ~ J ·1 ! I I !ill I ! I 

I 

I' 
li :1· 

LoAD I I I 'I I I :; ; I . I I :: 
. I I i I I I 'I I ! ! I I 

I '}6 I ' I: I i li 

I I i I I I Ill i! J: 
I i i i: 

I l1il 'II 
I 

I i 

I 

I~ I : I 

i I i 
'' 

I i I . 'I I i I 

I f; I ! i I 

I 
I 

~N. I 
I !1 1 

i I 

0 ,..,~ I I I I I I i i 
,I i i 

I I I I I I ~ ' i ' I,' I I; i 1 • i I i I I 
H -91 ! I I ] 

11''1 IiI 
I 

II 
I I'' jl' 'I I' I ! I I 

I I N-~ 
I' 

'I' I i ll'i I il I I II • i 'I E-1. I I I I I i i': I: I 
• I l,i! II 

I I ! I I : :I I! I 

~ -~., r 

. I i ! I I 1,: I I 1'1 I I!! ' I 
I I' I' I I )li 1i: 1 ! Jr i ii I ;I i 

I 

I : I ! It I i I, ' 

I I 

: I I I 
I 11'1 I! I ! II Ill r;-:.. u·u ~jl ! I! I i 

I 
i Ill ~N~~ iIi I I :I Iii 

! ; 0 I I, I .. 

/ i l I 
I 

I : i I I i·i; i ~ I I ! ! I I ! 'I I I !I H I . 
o .. 9 I 'I ' I I! II I 1.! I I ' I 

! I , 'I' 111 ~~~~:p£1 Jill II TII1 I I ~ .._1
1 

I ;
1 

I j
1 I I·!~ ! 'i ,I 

i lf ! 
I .. > I 

I II 
II II I 

li i 
! I i I I i II I : i: iiI ! i; i I i • 'I II I i J<..eBt:J U N.J) I • I I 

~~ -8S I I · ! I I 1 I I ! I' II I' 

I I I II' ,, I 
WHfoN cJNU./l{JED I I I I 

1 

rl111'/ • 'c~t/;<J~;~no~ I 
I I i I I i ! 

• I 

i ! 
1 I I ! I II I I ! I 1ii' I I I I! I . I: 

r§' 
I i I;' II! : I I I I I 

; : a.r /1Ax. - ) IE'5'T LoAp 

I 
I 

! I I 

I 

I 
111 

! ! :I 
! •: I 

1m 1 
I ' I I I i 

I 
I 

I i i 
'I' 

I' I IiI I I il 
'I lr II l I I I I . i I: I I i i ! I I: 

i ! i I i I ' I I I I , ' : 1 1 I' I ,, I I' 

II Ill I I I IIi iiI I Ill II I J I I I Ill I I I II iii 
100 000 10000 

LOAD - PSF 
Sample Conditions Initial Maximum Load Expanded 

Dry Density 83-;?... pCfi 8 7-9 j) c--1' 8 6, + .jJ c-1' 
% Moisture .J...S ,_s-et, 3.3 -4-~ 34--6~ 
% Saturation 76-% Joo~ /&C> ~ 
Void Ratio '995" ,f3f3>7 • 9 21 

Specific Gravity )..._ ,, 
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August 10. 1995 

Mr. Philip M. Hart, P.E. 
LANDesign 
200 North 6th Street, Suite 102 
Grand Junction. CO 81501 

Dear Mr. Hart: 

LEIGH, SCOTT & CLEAR, 
TRANSPORTATION PLAl'l 

& TRAFFIC ENGINEERING CONSUL1 

1889 York 
Denver, CO 

(303) 33 
FAX (303)33 

Re: Rimrock Shopping Center 
Grand Junction, CO 
(LSC #941420) 

We are pleased to submit our revised report of the traffic impacts of the proposed Rimrod 
Shopping Center in Grand Junction. Colorado. 

The traffic impact study first provides a summary of existing roadway and traffic conditiom 
in the vicinity of the proposed site. It then provides estimates of the amount and directiona 
distribution of traffic that will be generated. Finally, the impacts of the project-generatec 
traffic are evaluated and recommendations are made regarding roadway improvements. Ar 
important component of the study is the location and design guidelines for access points tha 
will be necessary to serve this development from the adjacent arterial roadways. 

We trust that our findings and recommendations will assist in obtaining approval of th1 
Rimrock Shopping Center. Please call if we can be of additional assistance. 

Respectfully submitted, 

LEIGH, SCOTT & CLEARY, INC. 

By: ~ ~~ ~ /-.6-:&--
Philip Ii. Scd(tllL P .E. 
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SECTION A 

Introduction 

The Rimrock Shopping Center is a proposed development to be located along the 

southerly side of US Highway 6 and 50 and west of 25 1/2 Road (extended) in Grand 

Junction, Colorado. This 42-acre development will contain approximately 400,000 

square feet of retail space upon buildout. 

LANDesign, has retained Leigh, Scott & Cleary, Inc. to prepare a traffic impact analysis 

of the development. This report was prepared in accordance with the requirements of the 

City of Grand Junction. The purpose of this study is to determine the effects on the 

safety and capacity of surrounding roadways and intersections due to the construction 

and operation of the Rimrock Shopping Center. Specific steps taken in this analytic 

process are described as follows: 

• A review and analysis of present roadway and traffic conditions in the 
vicinity of the site. This task included the review of intersection turning 
movement counts conducted at the intersections of Independent Avenue 
with US 6/50 and Sam's Club as well as at the Mulberry and Grand 
Avenue intersection, and a 24-hour machine trafTic count on US 6/50, 
east of Independent Avenue. In addition, an evaluation of the 1991 
~:?rough 1994 traffic accident history was made. 

• A determination of the amount of daily and peak-hour traffic that would 
be generated by buildout of the proposed development and an analysis 
of the directional distribution of the proposed traffic on the surrounding 
roadway system. 

• A projection of future background traffic volumes on the adjacent street 
system for Years 1995 and 2015. 

• A determination of future traffic impacts associated with the proposed 
development. These impacts are based upon estimates of the total 
amount of traffic on the surrounding roadway system and the resulting 
Levels of Service (LOS) at the key intersections in the vicinity of the 
development. 

• A determination of street and access improvements that will be necessary 
to mitigate the traffic impacts associated with the proposed development. 
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SECTION 8 
Roadway and Traffic Conditions 

The location of the proposed Rimrock Shopping Center is shown in Figure 1. The site is 

bordered on the northeast and east by the US Route 6 & 50, on the southeast and south 

by the D & RGW Railroad and undeveloped land, and on the northwest by Independent 

Avenue. The area surrounding the proposed site is generally comprised of commercial 

and light industrial uses. 

Area Roadways 

Major roadways in the vicinity of the site are also illustrated in Figure 1. These roadways 

are described below along with a brief discussion of anticipated future roadway 

construction and improvements. 

• US Route 6 & 50 is a four-lane, undivided roadway which e.xtends from points 
west to just east of the subject site where the roadway diverges into its 
individual components. Both of these components and the joint roadway are 
classified as Principal Arterials in this area. US 6 continues easterly through 
the central business district where it eventually bisects Interstate 70 on the 
eastern side of Grand Junction. US Route 6 and Interstate 70 then shadow 
each other across the state to where they once again diverge just west of 
Denver. US Route 50 continues southerly along the west side of Grand 
Junction towards Montrose where it turns easterly and proceeds across the 
state. The main access for the proposed shopping center is to be located at the 
Independent Avenue signalized intersection with US 6/50 (adjacent to Sam's 
Club). West of Independent Avenue, there are frontage roads located both 
north and south of US Route 6 & 50. These frontage roads parallel US 6 & 50 
in close proximity along this area. East of the southerly extension of 
Independent Avenue. the south frontage road is proposed to be relocated 
southerly to a maximum offset of approximately 350 feet. Independent Avenue 
will be extended to this maximum point and continue into the proposed site. 
The frontage road will then meander back toward a parallel position along 
US 6 & 50 and will eventually tie into Mulberry Street at Grand Avenue to the 
south. The US 6/50 intersections with Independent Avenue (Sam's Club), 
25 Road, 24 1/2 Road, and the "McDonald's" entrance are all presently 
controlled by traffic signals as is the Mulberry intersection with Grand Avenue. 
All other accesses in the immediate area are Stop sign controlled. 

• Independent Avenue is a two-lane undivided collector route which e.xtends 
westerly from 1st Street across US 6 & 50-to 24 3/4 Road. 24 3/4 Road is 
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located approximately one mile west of the proposed main access to the 
development. 

• "Frontage Road:" The e..x:isting south frontage road presently ends just east of 
the signalized Independent Avenue with US 6 & 50. As described above, it is 
planned to parallel US 6 & 50 and eventually tie into Mulberry Street at Grand 
Avenue. This new section of the frontage road is expected to be constructed 
with a two-lane cross-section plus left-tum bays where needed. 

• Mulberry Street: This two-lane. north/south roadway presently connects 
between the southeastbound lanes of US 6 & 50 and Grand Avenue/SH 340. 
South of Grand Avenue, Mulberry has direct continuity with Rice Street. a two
lane local access roadway. 

Present Traffic Volumes 

Peak-hour and daily traffic counts were conducted by Counter Measures. Inc. on 

December 15 & 17, 1994 in the vicinity of the development site. Figures 2 and 3 

summarize the results of these counts. Intersection turning movement counts at the 

intersections of US 6 & 50 with the northern and southern extensions of Independent 

Avenue as well as at the accompanying frontage roads were conducted during the 

morning and evening weekday peak travel periods of 6:30 to 8:30 AM and 4:00 to 

6:00 PM, respectively. The actual peak-hours occurred from 7:30 to 8:30AM and from 

4:30 to 5:30PM. Intersection turning movement counts were also conducted during a 

Saturday peak travel period between the hours of 11:00 AM and 1 :00 PM. The actual 

Saturday peak-hour occurred from 12:00 to 1:00PM. Twenty-four hour machine counts 

were conducted on US 6 & 50 between the two Independent Avenue intersections during 

both the weekday and Saturday mentioned previously. The results of the counts indicate 

that US 6 & 50 carries approximately 33.000 vehicles per day in the vicinity of the 

development on a weekday and approximately 32,000 vehicles per day on a Saturday. 

Proposed Access Plan 

As part of the Rimrock development plan, the short section of South Frontage Road, 

which currently is routed southeasterly from the Independent/US 6 & 50 West inter

section, is to be realigned and extended to connect with Mulberry Street. As a result, 

there will be a continuous route between the South Frontage Road/Independent Avenue 

and Mulberry /Grand Avenue intersections. Direct access to the Rimrock Shopping 
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Center will be via this new continuous frontage road route at three somewhat equally

spaced access points (see Figure 4). The westernmost of these access points will align 

with a 400-foot long road connection to the e..x::isting US 6 & 50 traffic signal at the East 

Independent Avenue intersection near Sam's Club. 
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SECTION C 
Traffic Generation 

The amount of traffic to be generated by the Rimrock Shopping Center has been 

determined using trip generation rates published by the Institute of Transportation 

Engineers (ITE) in its report. "Trip Generation". 5th Edition. 1991. The resulting forecasts 

are given in Table 1 which shows the number of vehicle-trips e..xpected to be generated 

by the proposed shopping center at full buildout. The gross leasable area is the basis for 

the trip-generation estimate. 

Table 1 
TRIP GENERATION ESTIMATE 

Rimrock Shopping Center 
Grand Junction, Colorado 

VVeekdays & Saturdays 

WeeKda:r;: TriE! Generation Saturda:r;: TriE! Generation 

Trips/Hour 
Trips/Hour @ Peak-Hour @ PeaK-Hour 

Trips/Day AM PM Trips/Day 
ITEM Acres Quantity Weekda:r;: In Out !n Out Saturda:r;: In Out 

Shopping 
Center 42 400 16,810 12) 232 136 793 793 21,840 1,073 1,073 

KGLA1'> 

' 0 1 ,000 Square feet of Gross Leasable area 
'
2> From "Trip Generation", 5th Edition, Institute of Transportation Engineers liTE), Land Use #820. 

Based on these parameters and the ITE trip generation rates, the proposed development 

will generate approximately 16,800 vehicle-trips per day on the average weekday and 

21,800 vehicles per day on the average Saturday. During the morning peak hour of the 

average weekday, there will be about 232 "entering" vehicles and about 136 "exiting" 

vehicles. During the evening peak hour of the average weekday. there will be about 793 

"entering" vehicles and about 793 "exiting" vehicles. During the peak hour of the average 

Saturday, there will be about 1,073 "entering" vehicles and about 1,073 "exiting" vehicles. 
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Traffic Distribution 

SECTION D 

Traffic Distribution and Assignment 

The directional distribution of generated vehicular traffic on the roadways providing 

access to and from the proposed Rimrock Shopping Center is one of the most important 

elements in planning its specific access requirements and in determining its traffic 

impacts on surrounding roadways and intersections. Major factors which have 

influenced the traffic distribution assumptions include: 

• The location of the development with respect to its planned land uses, 
nearby residential areas. and other activity and employment centers. 
(In this instance, the site is located in the southwestern corner of the 
Grand Junction area and most resultant travel will be to and from the 
north, the northeast, and the east.) 

• The roadway network serving the site. 
(The primary roadway network serving the site will be US 6 & 50, 
Independent Avenue. and the proposed extension of the south frontage 
road.) 

• The planned access system within the site. 
(The site will have eight access points; two for service vehicles only and six 
to serve as customer access only.) 

• The existing traffic distribution system as evidenced by counts conducted 
on December 15 and 17. 1994 by Counter Measures. Inc. 

• The types of land uses to be constructed. 
(This development will be a single use development consisting of 400,000 
square feet of gross leasable retail space.) 

• Recent computer modelling efforts by Mesa County staff which reflect 
future traffic projections for the study area. 

After considering the combined effects of these factors, specific distribution estimates 

have been made. The results of these estimates and the percent of development

generated traffic on the surrounding roadway system are shown in Figure 5. The 

percentages shown are descriptive of the traffic during the evening peak-hour, which is 

the highest traffic period in the day. 
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Assignment of Project-Generated Traffic 

The assignment of project-generated traffic to the surrounding street system and to the 

access points is shown in Figure 6 for the morning and evening weekday peak-hour 

periods and Figure 7 for the Saturday peak-hour period. :'hese assignments are made 

by applying the trip generation estimates of Table 1 to the trip distribution percentage 

factors of Figure 5. The peak-hour traffic volumes are in vehicle-trips per hour. As 

shown, an estimated 25 percent of the generated traffic will access the site from the 

Independent Avenue, 30 percent will access the site from eastern US 6 & 50, 20 percent 

will access the site from western US 6 & 50, five percent will access the site from the 

southern e.xtension of Independent Avenue, and 20 percent will access the site from the 

proposed easterly extension of the southern frontage road. 
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SECTION E 

Traffic Impacts 

In this report. traffic impacts are expressed in terms of future intersection operational 

analyses and in terms of project-generated traffic as an increment of future total traffic. 

Future total traffic volumes in the vicinity of the Rimrock Shopping Center will be the 

sum of the project-generated traffic and the future "background traffic" which consists 

of all other traffic that would be on the street system without any development on the 

subject site. 

Background Traffic 

The estimates of future weekday and Saturday peak-hour background traffic are shown 

in Figures 8 and 9 for the Year 2015, respectively. The 1995 background traffic volumes 

are shown in Figures 2 and 3. The 2015 traffic volumes estimates are based upon a 

review of past traffic volume forecasts, traffic volumes on the present roadway system. 

and MINUTP future traffic projections supplied by the Mesa County Department of Land 

Use and Transportation. Future 2015 average weekday traffic volumes are, for the most 

part, based upon existing traffic volumes that have been expanded in accordance with 

projected traiTic patterns in the MINUTP run. Existing vehicles travelling along 

US 6 & 50 were expanded by a 1.10 growth factor and existing vehicles travelling along 

Independent Avenue were expanded by a 1.40 growth factor. For the forthcoming 

analyses, it was assumed that by the end of 1995 the southern extension of Independent 

Avenue will be modified to only allow right-turns to and from the Independent Avenue 

accesses to US 6 & 50. 

Total Traffic 

The combined project-generated and future background traffic volumes for morning and 

evening, and Saturday peak-hours for 1995 are shown in Figures 10 and 11, respectively. 

The combined project-generated and future background traffic volumes for morning and 

evening, and Saturday peak-hours for 20 15 are shown in Figures 12 and 13, respectively. 

It was assumed that there will be twenty percent "P~ss-by" trips entering the proposed 
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development. These are vehicle trips that will already be on the local roadway system 

and will be diverted into a specific development. This phenomenon will only reduce the 

vehicles coming to the local roads but not total driveway traffic. These volumes have 

been used as input into intersection capacity calculations discussed in the following 

section. 

Intersection Capacity Analysis 

The traffic impacts of the Rimrock Shopping Center can be described by evaluating the 

resulting levels of traffic service (LOS) at the intersections and access points that will be 

directly impacted by the development. The major impacted intersections are the 

intersections of US 6 & 50 with both e.nensions of Independent Avenue. 

Intersection capacities have been analyzed in accordance with the requirements of the 

1985 Highway Capacity Manual (HCM). using the "operations" methodology. Traffic 

volumes used in the analyses include those from Figures 10 through 12. The complete 

analysis reports are located in Appendix B of this report. 

The results of the capacity analyses are shown in Tables 2 and 3. These tables show 

Level of Service (LOS) conditions for the Years 1995 and 2015 "peak-hour background 

plus project-generated traffic" volumes at the intersections described above. The analyses 

were conducted for the probable intersection geometry and traffic controls. These 

analyses were conducted assuming that geometric modifications. described in the 

"Recommended Improvements" section of this report. are made prior to the buildout of 

the proposed shopping center. 

The signalized intersection of US 6 & 50 with the northern extension of Independent 

Avenue will have deeply varying levels of service depending on the peak hour analyzed. 

In both 1995 and 2015, the intersection will experience modest delays with a LOS B 

and C during the morning peak hour. During the evening peak hour, the Level of Service 

will remain a LOS C in both 1995 and 2015. The Saturday peak hour traffic volumes are 

substantially higher than other two peak hours. This means that drivers will generally 

experience longer delays during the Saturday peak hour. For 1995, the intersection will 

experience an overall LOS C and in 2015 the intersection will experience a LOS D. 
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Intersection Location 

US 6/50 & Independent (North) 

US 6/50 & Independent (South) 

Mulberry St. & Grand Ave. 

Notes: 
(1) Westbound left-turns 
(2) Eastbound left-turns 
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Table 2 
INTERSECTION LEVELS OF SERVICE 

AMIPM/SATURDA Y PEAK-HOURS 
YEAR 1995 

Rimrock Shopping Center 
Grand Junction, Colorado 

r r .. 

1995 Background Traffic Plus Project Generated Traffic 
Intersection 

Control 

Signalized 

Unsignalized 

Signalized 

Level of Service Level of Service Level of Service 
AM PM Sat"'"'"u,r_d~av.___ 

8 c c 

8 (1) D (1) E (2) 

8 8 8 
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Table 3 
INTERSECTION LEVELS OF SERVICE 

AMIPM/SATURDA Y PEAK-HOURS 
YEAR 2015 

Rimrock Shopping Center 
Grand Junction, Colorado 

2015 Background Traffic Plus Project Generated Traffic 
Intersection Level of Service Level of Service Level of Service 

Intersection Location Control AM PM Saturda~ 

US 6/50 & Independent (North) Signalized c c D 

US 6/50 & Independent (South) Unsignalized B (1) E (2) E (1) 

Mulberry St. & Grant Ave. Signalized B B B 

Internal 4-way Intersection Unsignalized A E (2) E (3) 

Notes: (1) Westbound Left Turns. 
(2) Eastbound and Westbound Left Turns. 
{3) Eastbound and Westbound Left Turns and Through Vehicles. 
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The intersection of US 6 & 50 with the southern extension of Independent Avenue is 

presently a four-way unsignalized configuration. During the morning peak hour in the 

analysis years 1995 and 2015, the westbound left-turning vehicles will e.xperience minor 

delays with Levels of Service B. During the evening and Saturday peak hours in the 

analysis years 1995 and 2015, the westbound left-turning vehicles will experience 

significant delays with Levels of Service E in virtually all cases. The eastbound left

turning vehicles will also experience a LOS E during the evening and Saturday peak 

hours of the 20 15 analysis year. 

The construction of this project will also create a new four-way intersection where the 

relocated southerly frontage road intersects the "main" access to the shopping center. 

This intersection is planned to be a four-way stop configuration. The analyses indicate 

that this intersection will operate at substantially different levels of service based on the 

peak hour. The intersection will operate at LOS A during the morning peak hour, and 

at LOSE during the evening peak hour and during the Saturday peak hour. The other 

intersections of the frontage road with site accesses are anticipated to operate in a satis

factory manner. 

Signal Progression Analysis 

A signal pr?gression analysis was performed for US 6 & 50 using Passer II-90, 

Version 2.0. The intersections included in this analysis were "McDonald's", 24 1/2 Road, 

25 Road, and Independent Avenue (proposed site access). Since turning movement 

counts were not available for the three westerly intersections, the volumes were 

determined by using the Mesa County's MINUTP traffic volume projections for 2015 with 

the shopping center scenario. Traffic distribution patterns were determined and the raw 

traffic volumes were distributed accordingly to represent the 2015 Saturday peak hour. 

The results of the analysis show that the arterial will have a progression efficiency of 

"Great" (0. ). The attainability rating for this segment of US 6 & 50 is calculated to be 

1.00. A copy of the actual progression analysis is available for review in Appendix C. 
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Queuing Analvsis 

A queuing analysis was performed in areas where it is thought that waiting traliic might 

"stack up" into other areas of travel. The highest expected traffic volumes. Saturday 

2015 background plus project generated traiiic, were used for these analyses. 

The first area of concern was the northbound through traffic at the intersection of 

US 6 & 50 with the "main" access road. The analysis of the movement showed that a 

lane length of 200 feet would be required. This is far less than the 350 feet available 

between US 6 & 50 and the southerly frontage road. The second area of concern was the 

westbound double left-tum lane from US 6 & 50. It was assumed that 60 percent of the 

westbound left-turners or 204 vehicles would determine the length of the longest lane. 

The analysis shows that the limiting lane length would have to be 160 feet. The third and 

final area of concern was the southbound through traffic on Independent Avenue 

approaching US 6 & 50. The analysis shows that this lane is e.xpected to queue (stack 

up) 180 feet from the US 6 & 50 intersection. This may cause some congestion at the 

northern frontage road and SAM'S Club accesses. The queuing analysis calculations can 

be seen in Appendix D. 
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SECTION F 
Traffic Safety Analysis 

Traffic accident records were obtained from the Grand Junction Police Department for 

a three year period beginning in 1991. The study area included a mile segment of 

US 6 & 50, one half mile east and west of the proposed shopping center access. There 

were a total of twenty-six accidents that occurred within the study area and time period. 

There were six accidents located at the proposed site access intersection (Independent 

northern extension), four accidents located at the southern Independent Avenue inter

section, five accidents located at the 25 Road intersection, five accidents located at the 

US 6 & 50 interchange, and six accidents located at non-intersection locations along the 

study segment. 77 percent (or 20) of the accidents were of the rear-end type. This type 

of accident is quite common at busy intersection locations and are generally caused by 

driver inattention. There were only six injuries included within these twenty rear-end 

accidents and only one other injury attributed to a off-road accident. The other accidents 

included two broadside accidents and four off-road accidents. Most of the injuries were 

minor in nature. This proves that most of the accidents occurred at relatively slow 

speeds. In conclusion, the frequency and severity of the accidents observed for this study 

area are of a number to be expected along a busy principal arterial such as this one. 

Accident diagrams have been prepared and can be found in Appendix D. 
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SECTION G 
Recommended Improvements 

This proposed development will require some modification to the existing intersections 

and roadway system. These improvements will be needed to assure safe and efficient 

traffic operations and to mitigate traffic impacts. It is important to note that the e."'Cisting 

traffic counts were conducted during the peak travel time of the year for this segment of 

US 6 & 50. This is generally because of the nearby Mesa Mall and the busy Christmas 

shopping period. 

The US 6 & 50/Independent Avenue (northern) intersection will need to be modified by 

the end of the first phase of construction. The north and south approaches to the inter

section should each be modified to include one left-tum lane, one through lane, and one 

right-turn lane. The eastbound approach to the intersection should add an e.'l(clusive 

right-turn lane and the westbound approach to the intersection should be modified to 

include two left-tum lanes, two through lanes, and one right-turn lane. Both US 6 & 50 

departures should be modified to include acceleration lanes to accommodate right-turns 

from the side streets. The existing traffic signal installation will have to be modified 

accordingly and the e.-xisting three-phase signal operation will have to be expanded to 

eight phases .. Figure 14 illustrates the proposed lane configurations and traffic controls 

for this intersection as well as the frontage road/"main" access intersection. 

The US 6 & 50 /Independent Avenue (southern) intersection will also need to be modified 

by the end of the first construction phase. The north and south approaches to this inter

section should be modified to only allow right-turns out and left or right-turns in from 

us 6 & 50. 

The project's current site plan indicates a direct access connection to the eastbound 

US 6 & 50 lanes at the east end of the site. This access should be eliminated from 

further consideration due to potential conflicts with merging and diverging traffic within 

this important reach of US 6 & 50. 
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- As discussed earlier in the report. it is anticipated that the existing southerly frontage 

road, between the two Independent Avenue e.""'tensions. will be re-aligned to the south as 

part of this project. The frontage road itself should be constructed to a two lane cross

section with left-tum bays as required over its proposed length. The intersection of the 

frontage road with the "main" access is planned to be a two-way stop controlled inter

section with the stop signs being located at the east and west approaches. The east and 

west approaches are planned to have three lanes each which will include separate left-, 

through, and right-turn lanes. Similarly, the north and south approaches are planned 

to have three lanes each which will include separate left-, through, and right-tum lanes. 

Southeast of the project site, the frontage road is planned to parallel US 6 & 50 and 

eventually tie into Mulberry Street. 
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SECTION H 
Summary 

Based upon the foregoing analysis, the following conclusions may be made concerning 

the impact of the proposed Rimrock shopping center development: 

1. The 42-acre development with 400,000 SF commercial retail development 
can be expected to generate a total of about 17,000 vehicle-trips to the 
surrounding roadway system during the 24 hours of a typical weekday and 
about 22,000 vehicle-trips on a average Saturday. Based on project
generated traffic, during the morning peak-hour about 232 vehicles will 
enter the site and about 136 vehicles will exit the site; during the evening 
peak-hour, about 793 vehicles will enter and e..""Ci.t the site. During the 
Saturday peak hour, about 1,073 vehicles will enter and e..xit the site. 

2. The project-generated traffic is expected to be oriented to and from the site 
by the following percentages: 25% along the northern e..xtension of 
Independent Avenue, 30% along easterly US 6 & 50, 20% along the 
proposed southerly frontage road, 5% along the southern extension of 
Independent Avenue, and 20% along westerly US 6 & 50. 

3. There are a total of three accesses planned for this development. All three 
will access the proposed frontage road directly with one at the southern 
e..xtension of Independent Avenue, and the other two somewhat equally 
spaced at the center and easterly end of the site. 

4. It is proposed that the e..xisting traffic signal and geometry located at the 
intersection of US 6 & 50 with the northern e..xtension of Independent 
Avenue be modified to accommodate one left-tum lane, one through lane, 
and one right-tum lane at the northbound and southbound approaches; 
dual left-turn lanes, dual through lanes. and one right-tum lane at the 
westbound approach; and one left-tum lane, two through lanes, and one 
right-turn lane at the eastbound approach. 

5. It is proposed that the existing unsignalized intersection of US 6 & 50 with 
the southern extension of Independent Avenue be modified to only permit 
right-turns from the northbound and southbound approaches as well left 
and right-turns from mainline US 6 & 50 into these approaches. 

6. It is anticipated that the proposed intersection between the southerly 
frontage and the "main" access will be unsignalized with the eastbound and 
westbound approaches stop controlled. 
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7. Based upon the analyses presented herein. the study intersections will operate 
at Levels of Service which vary from little or no delays to more significant 
delays. It should be noted that these analyses were conducted with traffic 
volumes that represent the worst traffic volumes expected in this area for the 
year. Most hours of the year, these intersections will operate at very acceptable 
Levels of Service. 
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Counter Measures 
Site Code : 
~-S 3treet: INDEPENDENT 
E-~ Street: SOUTH FRONTAGE RD 

Move1ents by: Primary 

-i:ae =roll ~orth From €ast 
3eg:;, RT THRU I~ 

.I RT THRU LT RT 
Fro• South Fro• ~est 

'HRU I • 
~~ RT THRU lT 

?AGE: l 
FILE: INDEPS 

DATE: 12/15/94 

'lenicle 
Total 

----------------------------------------------------------------------------------------------------------------------------------
~: )0 ~M ' J 0 0 0 :) ) ') ·) 5 10 
- •• =. 4 3 

, 0 0 0 0 ') :) ) 0 ' ll '•J.y ~ ' ~:.:;o 4 5 0 0 0 0 ') ' 0 ·) 4 16 ' 
7:45 . 3 4 ' 0 0 0 0 3 J 0 0 ~ l9 I 

~R 70TAL 14 ,,., 
~-- 4 0 0 0 0 6 0 0 18 56 

~=oo M 3 2 1) 0 0 0 0 0 0 0 0 7 12 
a: 15 11 7 2 0 0 0 0 3 1 0 1 3 28 
3:30 4 5 0 0 0 3 0 7 1 3 5 29 
a:.t5 5 4 0 2 0 9 0 4 1 1 28 

'IR iOTAL 23 18 3 0 2 4 0 19 2 5 5 16 17 

------------------------------------------------------------ Break ------------------------------------------------------------

~:oo PH 4 4 0 1 0 3 1 7 0 0 4 25 
4:15 6 4 :) 2 4 0 0 5 0 0 3 9 33 
~=30 1 4 4 0 0 5 0 0 6 33 
~:~5 s 2 0 2 7 1 0 0 2 6 7 33 

1R .,.OTAL ''l 14 9 :5 4 18 0 3 13 23 124 ""' 

5:00 ?H 3 2 2 0 3 5 28 
s:: 5 a 5 3 3 0 3 0 2 3 8 37 
s:~o 6 6 3 6 0 0 2 0 1 2 9 36 
5:45 6 6 2 4 0 3 0 0 10 34 

HR TOTAL 28 20 4 10 14 2 2 10 1 3 9 32 135 

----------------------------------------------------------------------------------------------------------------------------------

1AY ~OTAL 88 b5 '~ 19 31 10 3 53 3 11 28 89 412 ... 



• Counter Measures 
._ )i te .:ode : ?AGE: 1 

i-S 5treet: INDEPENDENT FILE: INDEPS 
~-~ Street: SOUTH FRONTAGE RD 

1oveaents by: Priaary DATE: 12/15/04 

JEAK JERIOD ~NALYSIS FOR THE PERIOD: 7:30 ~H - 8:30 ~H 

DIRECTION START 
FROH PEAK nOUR 

North 
East 

South 
West 

North 
East 

South 
II est 

7:30 AH 
7:30 AH 
7:30 AH 
7:30 AH 

7:30 AH 

PEAK 1R 
rACTOR 

0.54 
0.00 
0.56 
0.62 

0.54 
0.00 
0.56 
0.32 

i 
/_ 

SOUTH FRONTAGE RD 

21 

l 
2 23 

0 J 

........ IJOLUHES ........ 
~ignt ihru Left iotal 

21 18 
0 0 
) 8 
0 2 

4 

0 
1 

21 

43 
0 
9 

23 

Entire Intersection 

21 18 
0 0 
0 8 
0 2 

4 
0 

21 

43 
0 
9 

23 

INDEPENDENT 

18 4 

43 _j 

1 8 

.... ?ERCENTS ... 
Rignt Thru Left 

49 42 9 
0 0 0 
0 89 11 
0 9 91 

49 42 9 
0 0 0 
0 89 11 
) 9 91 

N 

W--f--E 
s 

\ 0 

1--
0 0 

I 

L 0 

SOUTH FRONTAGE RD 

0 



• Counter Measures 
;na Code : PAGE: 
~-5 3treet: INDEPENDENT FILE: INDEPS 
E-~ Street: SOUTH FRONTAGE RO 

Movements by: Primary 

?EAK ?ERIOD ~NALYSIS FOR THE PERIOD: 4:30 'M - 5:30 PM 

DIRECTION START 
FROM PEAK ~OUR 

rtorth 
East 

South 
West 

North 
East 

South 
West 

4:30 PM 
4:30 PH 
4:30 PM 
4:30 PH 

JEAK nR 
FACTOR 

0.32 
0.73 
0.65 
0.72 

0.32 
0.73 
0.65 
0.72 

29 

L 

SOUTH FRONTHGE RD 

26 l 
--

12 43 

5 J 

. . . . . . . . VOLUMES ........ 
Right ihru Left iotal 

29 14 
11 15 
1 11 
5 12 

3 
3 
1 

26 

46 
29 
13 
43 

Entire Intersection 

29 14 
11 15 
1 11 
5 12 

14 3 

46 _j 

3 
3 
1 

26 

46 
29 
13 
43 

.·.:.:.:·:::::·::::::::::::::::::::-::::::: 
·····"'"·'·'·'·'·'·'· 

..... 

29 

L 

.... PERCENTS ... 
~ight Thru Left 

63 30 7 
38 52 10 
a as s 

12 28 60 

63 30 7 
38 52 10 
a 85 6 

12 28 60 

N 
W--t-£ 

s 

11 

15 

3 

SOUTH FRONTAGE RD 

131 

11 1 
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HCM: SIGNALIZED INTERSECTION SUMMARY 08-10-199~ 

~ Leiqh~ Scott ~ Clearv~ Inc. 
~ ~========~=======a~==================================================== 
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197 
4'/U 

:i9'? 
470 
576 

Intersect1on Performance 
Adj Sat v/c g/C 

Flow 

1787 

1 ~:i'"-?9 
::>i-b:l 
·-r ,.,y I '··~ 

._::,/o..:: 

17E17 
113!31 
1'599 
1'787 
1881 
159'1 

Ratio 

o. :::.4 
o. g,-:_, 

u" i 1 
o. :74 
0.80 
(J. 11 
0.59 
0. 4'/' 
0.37 
0.46 
0.47 
0. 1B 

Rat1o 

()II 55 
0.44 
(). ~~~3 
{). 5~5 
0.44 
(i. ~5~3 

() • 3L~.) 

o. :;:.6 
0.39 
<)., :2:5 
0.36 

Del •"'':/ 

1.0.0 

7.:2 
.19.S 

"7 i 
.~ u .L 

21 "'? 
:24. '7 
18. 1 
18.4 
24.8 
16.7 

!_CIS 

c 

c 
,·. 
·~ 

c 
c 

c 
c 

r:~por\Ji:\ch: 

Dt.~J. '"'v LOS 

2 i. 1 

,-. . 

c: 

c 

Intersection Delav = 20.6 sec/veh Intersection LOS = C 
Lost Time/Cycle~ L = 6.0 sec Critical v/c(x) = 0.661 



!-i[)"1: 
1.... 

SIGNALIZED INTERSECTION SUMMARY 
Leiqh~ Scott & Clearv, Inc. 

=============~~========================================~=============== 
( I\I···S) SP,f-1 '' S CLUB 

- Analvst: MRM File Name: GJSSAP95.HC9 
Area Tvpe: Other 8-10-95 SA PEAK 
Comment: 1995 B~CKGROUND PLUS PROJECT GENERATED TRAFFIC 
:====================================================================== 

E:a·,:;i:bCJund ifJe:-:;t bound Nort~1bcur1d 

l L T h T Fi~ : L ' I I L... : L 
·----- i ·-·---- _ .. ____ l ,.,,..,_,,_w_ _ ___ ,_: ·------

l 1 1 1 l 1 1 1 1 
)clumes 127 1378 162: 338 1544 229: 215 278 329: 113 272 113 
~ane Width :12.0 12.0 12.0:12.0 12.0 12.0:12.0 12.0 12.0:12.0 12.0 12.0 

~ \,- J 
Q._) I 

Signal Operations 
~hase Combination 1 2 3 5 6 '7 

I 8 
...._ i:i~ Le+ t * 'j( 

* 
* 

: NB Le·Ft. * * 
.._ 

\.118 

.._ 

'\lEi 
:;E~ 

Thru 
l=;:ight 
Peds 
Lef·t 
Thru 
Right 
Peds 
Rl ght. 
Right 

* 

* 
* 

* * 
* 

Thru 
Ri ·~ht 
Peds 

lSB Left 
Thru 
Right 
Peds 

lEB Right 

* 

I WB F'i qht * 

* * 
* * * 

.._ ;)r·een 9. ~~?~ 43. Or~ :Green 12.5A 19.0A 
':'21 .i. C.\1--J/?1-R :~::. 0 6. 0 IYellow/~- 3.0 4.0 
_ost Time 3.0 3.0 llost Time 3.0 3.0 
:vcle Length: 100.0 secsPhase combination order: #1 #2 #5 #6 

\lB 

:''fB 

Li:lne L3rouo: 
l'1vmts Cao 

L 
T 

L. 

170 
1T:::1 

9f.3:3 

Intarsection Performance Summarv 
Ad.~ Sat v/c g/C 

Flow Ratio Ratio Delav 

1787 

i :'i99 
:!.461 

·--------
0. ~j5 
0. 88 
0. 1 4 
()., 8'::t 

---·---·-
<) .. :'iB 
() n 46 
o. 62 
0. 58 

12.6 
1 '?. 3 
5.:2 

.::c;,. ,s 

LDS 

B 
c 
B 
D 

T 1731 3762 29.0 D 0. 9':.f o. 46 
P 983 1599 5.5 B 0. :~() 0 . 6:2 
L 223 1787 31.5 D o. '77 o. :::::5 
T :37 6 1 881 .30. 3 D f). 78 0. "')···· 

..:. \.) 

R 520 1599 18.5 C o. =.c3 o. 32 
L 223 1787 19.1 C o. 40 0. :~:5 
T 376 1881 29.5 D 0. 76 0. 2() 

R 520 1599 0.18 0.32 15.7 C 

r~poro~7!c:h: 

Delav LUS 

1 7 . 7 r·· 

:27 .. ~2 D 

26. 6 D 

::~.c:~. 4 c 

Intersection Delav = 23.7 sec/veh Intersection LOS = C 
... est Time/Cycle~ L = 6.0 sec Critical v/c(x) = 0.840 

I 



• 
...... 

, , ,r·.j 

-~= ... :: : \ '· 
,,,,"li 

OTH~R !r!~SRM~flJN .... 1995 BACKGROUND PLUS PROJECT GENERAfED TRAFFIC 

INl'ERSECf!ON fYPE: 4-LEG 

MAJOR STREET DIRECTION: EAST/WEST 

CONTROL TYPE NORTHBOUND: 

CONrROL fYPE SOUTHBOUND: STOP SIGN 

EE~ WB 1\!B s:e -
LEFT j 0 

·'-' 2:3 0 (> 

- THRU 8'')-=1" 
"'--' 

7r")""") 
f .a: .. ..c.. 0 0 

t:=::IGHT 
,..,,., 
..:..- 10 30 10 

.... 
NUMBER OF LANES AND LANE USAGE 

.... 
E:B WB NB SP 

-·-----·-
_., _______ ------- -------

..... LANES :~ 3 1 1 

LAf\.IE USAGE LTR LTR 



• -

-
-

ADJUSTMENT FACTORS 

PERCENT RIGHT TURN CURB RADiUS (ftJ ACCEL~RA1ION LAN~ 
1:.)h·~:)L)E AI'JGL..;?~ !:::cw;: R I L7!HT Tl..!.t=(l'i:3 \:: 01:;· F:;:;: t3H r T'Uh\'1::::. 

WESTBOUND 0 ()() 

'\IOFHHBOUI\ID 0 . 00 

SOU TH.BOUND 0 . (l(l 
VEHICLE COMPOSITION 

O:::f.~ST.BOUI'-1:0 

\l..lf.:~::3TBiJUI'ID 

'\IIJF;;THBOUf\1:0 

SC!UTHBUUI'I.O 

I. SU TRUCKS 
Al'.ID RV'' S 

9(.1 

'.h) 

90 

'%. COI'-18 I NAT I ON 
VEHI C::LES 

2 

r f~BULAP Vf4LUES 
nable 10-2> 

(4DJUSTED 
lJr~I-UE 

NB 
S2 

1'1 I NO I:;; Tl-ll=mUGHS 
1\IB 
SB 

MINOI~ LEFTS 
I\IB 
SB 

6.10 
6. 1 () 

c;:: 80 
~::.-
,J. 80 

7. 40 
7. 40 

7. 90 
7. 90 

IDENTIFYING INFORMATION 

6. 1 u 
6. 1Cl 

5. 8i"\ 
1::: 80 "-'• 

7. 40 
7. 40 

7. 90 
... ,, 
I • 90 

~2(? 

20 

:2(~ 

NAME OF THE EAST/WEST STREET •••••• US 6/50 

'%. i"IUTORCYCLES 

(; 

() 

') 

{'• 

SIGHT DIST. 
~~DJ USTi"iEN f 

0. (H) 

o. un 
0. (H) 

0. 00 
0. 00 

(>. 00 
o. (H) 

NAME OF THE NORTH/SOUTH STREET •••• INDEPENDENT <SOUTH) 
DATE AND TIME OF THE ANALYSIS ••••. 08-10·-95 : Al'1 PEAl< 

1\j 

!\J 

!'I 

N 

F I 1\IPt~-
·~;R l T I cr:.:·,L (3?-)P 

6. i 1) 

5. 8() 

~"5 • 80 

l. 40 
·~ 40 / . 

7. 90 -, 
I • 90 

OTHER INFORMATION •••. 1995 BACKGROUND PLUS PROJECT GENERATED TRAFFIC 



• -

-

-
-
-

-

CAP~CITY AND LEVEL-OF-SERVICE 

MINOH STF\EET 

NB LEFT 
THROUGH 
i~IGHT 

~3B LEFT 
THI:;:OUGH 

'Uf3HT 

1-::H ~-l:::FT 

J,.JB L.E:-::T 

~LOW- TIAL MOVEMENT 
~:~iTt:: CAPAC I T'r' Ci~Pr-:tC I TV 
v(ocohl c (ccphJ c Cccoh) 

D 

0 4£1 4~3 

0 63 "'("..) ,J ,. 

-:r 1 707 707 ·-· 

0 4El 44 
0 t_,::: 59 

l 0 74 1 '74 1 ·' 

1 (? ~~ :::o 4::.o 
:2.r~t :~);!-:· f-?. -~::,sr:? 

IDENTIFYING !NFORMATION 

> 
'• ,.:· 

> 

> .. 
:· 

.. ,. 

NnME CJF. THE Er:2i::.?T/~\IE·:~:;r '3T~:EET ....... U!3 6/50 

'3f.lr:.F:r:::u 
Cr:\F'i-iC I r 't 

c <t:~cp1'1) 

SH 

4"'-d 

7()7 59 
707 

44 
7-':j.t c:·q 

,) # 

/.{.~ 1 

4 .3() 
........ -. 
.:.) ,:;~ t'j 

> 
.> 
> 

.. 
:· 

:· 

•' 

~AME OF THE ~IURTH/SOUTH STREET .... INDEPENDENT <SOUTH) 
Df:.T!:: r:.:.ND fli"1E OF THE ~~Nr~LY::JIS ••••• OB-10-'-?5 : Ai'1 P!::: . .:::d--: 

•=:E::3ER'·./E: 
CP,F14CITV 

r.:: :::: c -- v !...0!:::. 

4~.i 
., .. ·· E 

6'7:7 .:;.::o >r~ c· 
'" '·-

677 "> ?-) 

•l4 ·· .. E .. · 
?:~: 1 59 .>A E 

/~~; 1 > A 

4 1. ·-, ?'~ .... _ 

:~:4,-1 E.~ 

tJTHER INFORMATION .••. 1995 BACKGROUND PLUS PROJECT GENERATED fRAFFIC 



• -
:l''i't:l~:: HCJVI: Ui'JSE1Nf~LIZED H·ff'EF?~IECTIDI'J~3 i='i:'l.qs·?-· 

~~************************************~**~**********************'**** 

IDENTIFYING INFORMATION 

AVERAGE RUNNING SPEED. MAJOR STREET .. 4~ 

PEAK HOUR FACTOR ••••••••.•••••••.•••• 1 

r~mEP1 POF'UL1~ T 1 ON. • . . . • . • • • • • • . • • . . • • • . 150000 

I'U~ME OF THE EAST/WEST STREET. . . . . . . . . us 6/50 

Nf.WtE OF THE NOFn·H/SOUTH STRt:-:ET. . . . . . . I i'LOEi=='ENDENT ( SCJIJ"'f'H;. 

NAME OF THE Ar.lf.)L YST. . . . . . . . . . . . . . . . . l"iF:f'1 

Df.H:::: C!F THE 1::d\JALVSI S (mm/dd/vv) . " . . . . S-i(:r-95 

TIME r-.:'EF( IOD AI\IAL 'y' ZED. . . . . . . . . . . . . . .. . . Pi''l f'E?1r:: 

OTHER INFORMATION .... 1995 BACkGROUND PLUS PROJECT GENERATED TRAFFIC 

INTERSECTION TYPE AND CONTROL 

INTERSECTION TYPE: 4-LEG 

MAJOP S.TREET DIRECTION: EP,ST /\;jEST 

CONTROL TYPE NORTHBOUND: STOP SIGN 

TJ:;;AFF I C '..JOLU!'1E':3 

EEl WB NB SB 

LEFT .,. j .. ::, . :3~2 0 0 

THRU 14:37 1392 0 0 

RIGHT 50 15 46 ·~ 1 .. ~ .. 

NUMBER OF LANES AND LANE USAGE 

EB WB NB SB 

LANES 3 1 1 

LANE USI~GE L.TR LTR 



• -
ADJUSTMENT FACTORS 

PERCENi" RIGHT TURN CURB RADIUS (ft) ACCELERATION LANE 
GRADE ANGLE FOR RiGHT TURNS FUR RIGHT f~RNS 

IJ., (H) 

!J.JE·:.:; r.CH:JUI'•JD 0.00 

l\.ICJF~THBOUI\ID (>. 00 

SOUTHBOUND (l. 00 

~JEHI CLE CDI''IF'OS IT I 01\1 

1\iUI=t:THBDt.JND 

~~ ~3U Tf.:UCI<S 
P!I\ID F( \) '' S 

9U 

j~J(; 

90 

90 

~~ COI'·iB I 1\J~ff I ON 
1JEHICLE.S 

, .. , 
..::. 

•"') ·-

rt:~lBUU~R VALLJ[7~S 

<Table 10-2) 
AO,JU:~.ITED 

VALUE 

I'! I i'-IL.IF: t:( I C:lH T ~: 
I'·IB 
SB 

!:::B 
WB 

MINOR THROUGH~3 

NB 
SB 

1'1INOH LEFTS 
NB 
SB 

6.,]. i) 

6 .. 1.(; 

~j .. 8() 
l::" 
,J. so 

'7. 40 
'7. 40 

7. 90 
7. 90 

IDENTIFYING INFORMATION 

6. 1U 

6. 10 

"'" ... .r .. 8\.) 
<: 
~) .. 80 

7. 40 -, 
' . 40 

7. 90 
7. 90 

2U 

20 

:~~() 

NAME OF THE EAST/WEST STREET ....•. US 6/50 

:·~ 1'1DTDRC'r'CLEi3 

0 

(! 

0 

u 

SIGHT DH:if. 
r:-\DJUST!'lENT 

0. ()() 

(>., (l() 

t:). \)() 

0. 00 
0. 00 

o. 00 
o. 00 

NAME OF THE NORTH/SOUTH STREET •••• INDEPENDENT <SOUTH) 
DATE AND TIME OF THE ANALYSIS ••••• 8-10-95: PM PEAK 

''.i 

N 

l'.i 

N 

;:.-J:Nt:4L 
CFi I T I C~~L G?.~F 

6 .. 1. () 

c· 
,J' F30 
5 .. {3(' 

7. 40 
7. 4() 

7. 90 
7. 90 

OTHER INFORMATION .•.. 1995 BACKGROUND PLUS PROJECT GENERATED TRAFFIC 



• -

-

CAPACITY AND LEVEL-OF-SERVICE 

1'1INOP STf~EET 

NB LEFT 
THHOUGH 
!::;:IGHT 

1'1INt::JFi: srm::ET 

~:::B LEFT 
THRCJUGH 
PH.?HT 

i'1Pt,JOI::;; STREET 

E:J LEF'!" 
~·.1.8 LE!'-::T 

FL..O~·J··

F:(iT!::: 

P o·r r:: N ··-
TIAL MOVEMENT 
CAPACITY CAPACITY 

v(ocph) c (ocph) c: (ccph) 
0 1'1 

0 4B :JLl 
0 ,S3 46 

47 t::" ·-·· ,. 
,..J •. ':o(;;) !:'j:~:.6 

0 41:"3 -:~· '':!' ·-'· ... ' 
() 6:3 46 

"~I"') ._ .... 55f:3 ~.:i58 

·~::.2 1 62 i 68 
·~·;· 

.... ··-' 1 ~.:; 1 1 ~5 J. 

IDENTIFYING INFORMATION 

':· 

> 
,. . • 

· .. 
;. 

,. 

NAME OF THE EAST/WEST STREET ...... US 6/50 

::3Hr::.IFED 
C:?~t='PtC I TY 

C (Dc:ph) 
SH 

~)4 

5.3t;, 46 
5:3:6 

:33 
55!:'3 46 

~)~t8 

1 ~- (::r 
'-il...' 

1 ~.::: :1. •·' 

'> 
':· 

, . 

> 
':· 

• .. 

NAME OF THE NORTH/SOUTH STREET .... INDEPENDENT (SOUTH) 
DATE AND TIME OF THE ANALYSIS ..... 8-10-95: PM PEAK 

CAPr:~c If" 
c: =- c - v LUb 

s.: Sl-i 

34 > E 
4~38 46 ·. '\ C' ··''H ,_ 

4Elt.~ ··:· A 

.. :~· ·~~· ._,._, E 
t:::' i''f i 
,.J..::.;:, 4b >A E 

!:i26 .. t::: ..:· • I 

1 ~' D -~:~c· 

1 i '3 !) J. 

OTHER INFORMATION .... 1995 BACKGROUND PLUS PROJECT GENERATED TRAFFIC 



• -
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1Q85 HCM: UNSIGNALLZED INTERSECTIONS P~9e-~ 

~******************************************************************** 

IDENTIFYING INFORMATION 

AVERAGE RUNNING SPEED. MAJOR SfREET .. 45 

PEAK HOUR FACTOR .................••.. 1 

AREA POPULATION. . . . . . . . . . . . . . . . . . . . . . 150000 

NAME OF THE EAST/WEST STREET •..••••.. US 6/50 

NAME OF THE NORTH/SOUTH STREET ....... INDEPENDENT <SOUTH> 

NP!1'1E OF THE AIW~LYST. • . . . . . . . . . . • • . . . • MRI"1 

DATE OF THE ANALYSIS (mm/dd/yv> ...... 08-10-9~ 

TIME PERIOD ANALYZED •.•........•..... ~~AT PEAt::: 

OTHER INFORMATION .•.. 1995 BACKGROUND PLUS PROJECT GENERATED TRAFFIC 

INTERSECTION TYPE AND CONTROL 

INTERSECTION TYPE: 4-LEG 

MAJOR STREET DIRECTION~ EAST/WEST 

CONTROL TYPE NORTHBOUND~ STOP SIGN 

CONTROL TYPE SOUTHBOUND= STOP SIGN 

·n:~t:4FF I C: VOLUf·1ES 

EB WB NB SB 

LEFT ..,. .. .:..,o '")J.:: 
·"- ,.J (l 0 

THRU 1614 18~~~2 0 (l 

F~IGHT 60 15 46 59 

NUMBER OF LANES AND LANE USAGE 

EB WB NB 88 

LANES 3 1 1 

LANE USAGE L TF< LTR 



• -
- ADJUSTMENT FACTORS 

PERCENT RIGHT TURN CURB RADIUS (ft) ACCELE~AfiON LANE 
•.3h'~:J!)E c::1NE:<U:: FC~H F~ I \:.+iT TUH.\~:3 FUh' HI c:,;.r-rr T!..!F'Nf:~ 

(l" (H) 

WE3TE<OUNU ,··, (ii) \,,•'" 

1\IUF~THBDUND l)" 00 

SOUTHBOUND 0. 00 

VEHICLE COI'·1POS IT I 01\1 

l%~4STI:nJUND 

f..\lESTBtJUND 

NUR T i-lBOUI'.ID 

~30UTHBGUND 

~~ SU TRUCf:::s 
r:~l\iD 1::;;v '' S 

.~ 

t:.?() 

'?l() 

<:ro 

'./: COMBINr~TIOi'i 

VEHICLES 

Tr4BUL.t:4R 1H~LUES 

<Table 10-2) 
~W.JU~-1TED 

•.;,:::ll..UE 

~113 

'.313 

MINCH;; THF(QlJGHS 
NB 
SB 

MINOR LEFTS 
NB 
SB 

6. t () 
6 .. 10 

~;. eo 
~5. ~30 

"7 40 ' . 
7 . 40 

7. 90 
7. '?10 

IDENTIFYING INFORMATION 

6. 10 
~':l. :t 0 

c:· 
.....J. sn 
c:: 80 -~. 

7 . 40 
7. 40 

7. 90 
7. 90 

2(:: 

::~() 

20 

NAME OF THE EAST/WEST STREET •..••• US 6/50 

0 

i) 

() 

SIC:IHT DE·1T .. 
ADJ USTI"lEN r 

i) .. (i() 

(~. ()() 

u. (H) 

(;. 00 

(>. 00 
(l. 00 

0. 00 
<). 00 

NAME OF THE NORTH/SOUTH STREET •••• INDEPENDENT CSOUTHl 
DATE AND TIME OF THE ANALYSIS •..•. 08-10-95: SAT PEAK 

i\1 

N 

N 

F I Nc:4L 
CPT T I CP!L c:;AF 

.~ ... 1 () 
.. ,j ,•, 

O. L 1·) 

~5 It 80 
.... ~3(> .. . .- .. 

7. 40 
7. 40 

7. 90 
7. r.;o 

OTHER INFORMATION •••• 1995 BACKGROUND PLUS PROJECT GENERATED TRAFFIC 



• 

CAPACITY AND LEVEL-OF-SERVICE 

MOVEMENT 

MINOR STREET 

NB LEFT 
THROUGH 
qiGHT 

MINOR STREET 

SB LEFT 
THROUGH 
RIGHT 

MAJOR STREET 

EB LEFT 
WB LE~T 

POTEN- ACTUAL 
~LOW- TIAL. MOVEMENT 
RAfE CAPACITY CAPACITY 
v<ocph) c tpcphl c (pcph) 

M 

0 48 29 
0 \~.3 42 

47 49 1 49 1 

0 48 30 
0 6:3 42 

6 1 459 459 

~- 1 27 1 ~~ ~· 

2 6 1 . . 1 ·~ 
., 

~ ~ 

IDENTIFYING INFORMATION 

} 
' . 
' 

• ' 

~ 
~ 

} 

? 

NAME OF THE EASf/WEST Sl"REET ...... US 6/50 

SHARED 
CAPACifY 

c <pcph) 
cu 
~~' . 

29 
49 1 4~ ·~ 

49 1 

30 
459 42 

459 

l ~? ~~ 

l .~-, 7 
~ 

~ 

> 
~ 

) . 
' . 
' 

NAME OF THE NORTH/SOUTH STREET .... INDEPENDENT <SOUTHJ 
DATE AND TIME OF THE ANALYSIS ..... 08-10-95: SAf PEAK 

RESERVE 
CAPAC IT~ 

c = c - v LOS 
R SH 

29 ) E 
444 42 >A E 

444 ' ' A ' 

30 ~ E 
398 42 >B E 

398 > B 

90 E 
i 0 i D £ ~ 

OTHER INFORMATION .... 1995 BACKGROUND PLUS PROJECT GENERATED TRA~FIC 



OL1-- :l 0·-19'7-:::.· 
Inc: • Clearv~ • 

===============================~==============================~======== 

~treets: (E-W> GRAND AVE(RTE 340) 
~in;;:d v~;t: 1•11:;~1·1 

(N-Sl MULBERRY ST/RICE ST 
File Name: GJMGAM95.HC9 

Area Tvpe: Other 
~~~omment: 

f:l--1 0·-95 AI'! F'E:::11< 
PLUS PROJECT GENERATED 1'RAFFIC 

:====================================================================== 

\iD. J,....::1n es. 
.to.l umes 

: ·---·-
1 

_ane Width :12.0 12.0 
=rr c.;r.;~ \lo 1 s 

Phase Combination 1 
~B Left * 

Thru 
Hight 
Feds 

·JB Left 
Thru 
Fhght 
r.:·eds 

l1Jr:~s·t bound i'lcrthbc:Jund 
: L_ ·r R : L 

·-·----: ·-·---

1 •I I 
.1. .1. I 

i 
J. 

···.: 
,;.. 

10 468 

___ .. ___ : -M---··-

1 1 
:l 

i 
1 

l12.0 12.0 12.0:12.0 12.0 
2i 5! 

Signal Ooerations 
2 3 4 
::t. : NH Le·Ft 

* * 
* 

Thru 
F<i ght 
Peds 

\SB Left. 
Thru 
Right 
Peds 

i L. 
._ .. ____ ,; ·-·-·--·-

J. 1 
o. ·: .. 

1 'j'' 
: 12., (i 12 .. () 

'':'~ j 

·-' 1 

5 6 l 

* :* 

* 
* * * 

·:, 

1 7 

-;~ ·-· 

8 

·JB F.: i ght 
.._ 38 R1oht 

\EB Right 
:vJB F<ight 

-
-

.._ 

ireen 5.0A 48.0P :Green 33.0A 
~llow/A-R 4.0 5.0 :Yellow/A- 5.0 

.ost Time 3.0 3.0 lLost Time 3.0 
·~cle Lengt~: 100.0 secsPhase comb1nation order: #1 #2 #5 

!ntersect1on Performance Summarv 
.L .. :me GroLlQ : ?id J S6\t. g /C: Aporoach: 
1"1\tmt <5 c::ao Fl OW 

v/c 
Ratio F:at i 0 Del av LOS De:ol .:w LOS 

<::. 

f3 

Jb 

:;B 

;,st 

.. -----·--
L 
n=< 

L 
T 
F: 
I ,_ 
TF;: 
L 
TR 

-----·--
107 1 '78/ 

1 ;;;;'",'!';) 
~.,.;,· 1..,1 .~;.·?:so 

l () "'7 1 78)' 
1 ,-, .. -.; 

;:."jd .~ ::::::l.~.:~? 

8()\) 1:599 
57 1 lb.::::~~: 
!:;:"' .. -·y 

. ...J\!.1 / 1 62:1. 
t,;:" ·~·t •' 

;:.J/0 1645 
576 1 647 

c) .. (;5 

(;. :2~:3 
o. o~: 
0.00 
t),. ()2 

------
0. 59 
0 . !:_)() 

u . 59 
0 . ~j() 
( -) . ~j() 
i),. :2:.5 
0 . 3~5 

-·--·-·-
6 . 6 :~~; 1.4.2 

1 Lj. . ·~; .8 
b . 6 1:.1 :J.O. 9 

:t 1 . \) 8 
9 . .~ b 

1 \s .. 1 c 16 .. 2 
1 t:. <l 

.'") c . .:.. 
0.03 16.2 o. ..... , .... 

1 6 
.. ... ., c .. ~·:.:l . .:.. 

0.03 0.35 16.2 c 
Intersection Delav = 13.2 sec/veh Intersection LOS 

Time/Cvcle~ L = 6.0 sec Critical v/c(x) = 0.350 

8 

B 

i ··-. 
·~ 

c 

= B 



• 
- --:cr•l: S I bi'·Jf~l... I ZED I i',! TEl::;;m::cr I \JI'I E1UI"Ii"l~lf'~Y (1~3--1 0-1 99~5 

Le1gh. Scott & Clearv. In~. 

~=s=============================~====================================== 

~t~eets: (E-W) GRAND AVE(RTE 340) 
:m ,::d v ~~ t ~ r·1 FJ·1 

CN-Sl MULBERRY ST/RICE ST 
File Name: GJMGPM95.HC9 

lrea Tvoe: Othe~ 8-10-95 PM PEAV 
:cmment: 1995 BACkGROUND PLUS PROJECT GENERATED TRAFFIC 
==========================================~============================ 

'-~ o • .La n <;? -o:,_ 

'/oJ. dffie!:; 

:_.:'i\ne Width 
~nCJF: Vol s 

E.::"tstbt:.1Ltnd 

: '-
1 

: .1:2. () 

r 1:;: 

10::2:2 
12.0 

~·j•~"='> t bound 1\ic)r"thbound 
: L. r 

1 :2 
?l 1l 1~31'/ 

112.0 12.0 
1 i 

: L. 
·---- ~ ·---·-

1 1 
82l 7 

12.0tL~.O 

16l 

Siqnal Operations 

T F' 

1 

1:2.0 

~::-c~u. t. :--, b cJL\n u 
' j 
1 '-· 

i 
J, 

::::::.:;: 94 
l L2. 0 

7: 

1 < 
CJ-4 

1.2.0 
19 

-F'hase Combin.:..=ttion 1. 2 3 4 1: tl 7 8 ...! ' 
~::B Le·f t 

Thru 
l-~i ght 
F'eds 

'·•,i8 Le-t~ t 
Thr·u 
~~:i ght 
i=leds 

·n~ :.:;:1 Qht 
- :::8 ~;:i C?ht 

. "-:'.i. J. OW/1;--F.' 

.::::::;t rim<-:~ 

->. ::: le Lengt.!>: 

* * * * 
* * 
* 

'':.'!. •)A 51 • OF' 

~.1) 3.0 
l ()f) .. !') se'.: s:.F~h ~':\::: e 

Inter· ~:.ec: t.1 
l.ant-:! Grouq~ ?1d j Sat 
Mvmt :; Cao Fl CJW __ .. ____ 

----·---·-

- !:<B I_ 107 1 7~-3? .. 
TF~ 1 i191 ::~:)'5t: 

: .. Ji?. 1 •• 1 () 7 1 78? .,. 
1 9'?4 .3762 ' 

p ::347 15'?JCi' 
r\1 ti L. 47::: 147~i 

n::;: 5:2() .16~?4 

-ss L 51 4 1 607 
TR 513 1604 

iNB Left 
Thr·u 
Right 
Peds 

i BB Le-ft 
Thru 
Fhqht 
F'eds 

iEB Pioht 
iWB f;:i.gt1t. 

* 
* * 
* * 
* 

:::::0. OA 
:Ye.ili~';-J/A- 5.0 
lLo-:;t Tims' 5.U 

combination order: #1 #2 #5 

on Fer·form,:mce Summ;:,rv 
v/c q/C 

l:;:a·t1 0 f\.:. t i 0 Del ~-a\/ LDS 
----·- ----- ------

(l . 50 0. '.:J'' ' ..:.. 1 1 1 B .. . 
(i ;l 

~:::---... 0. 5~~ 1::::., ··:r B .;; / •,.,I 

0. 06 0. { ---r 
0...::. 5 .. 7 8 

()" 
,-::· o. t::"":" 1 4. 7 B 1 ·-' --.!-.:· I 

(l 08 0 s:~::: 
,~ :3 8 ·' . Cj, 

0. 01 o. ::~2 1 7 . 7 c 
()"' 06 0. :32 1 7 

I • 
(? c 

0. 19 o. "=!" '"? 18. 7 c __ , ... _ 
I 

o. 16 o. :32 1.8. 5 c 

Aoproi::l.ch ~ 
Del a'/ LOS 

12. :2 l.':i 
.lo.· 

i 7 • ..,. c 

lf3.6 c 

Intersection Delav = 13.8 sec/veh Intersection LOS = B 
-L~st Time/Cycle. L = 6.0 sec Critical v/c(x) = 0.509 



~CM: SIGNALIZED INTERSECTION SUMMARY 08-10-1995 
~ Leigh. Scott & Clearv. Inc. 

~============~============~============================================ 

Str9ets~ CE-WJ GRAND AVE(RTE 340) 
I ~n~lv-t· ~PM File Name: GJMGSA95.HC9 
L
' . c.. ::> • • • 

Area Tvoe: Other 8-10-95 SA PEAK 
Comment: 1995 BACKGROUND PLUS PROJECT GENERATED TRAFFIC 
======================================================================= 

I L i\lc. Lan£·?s 
tc:l 1.1mes 
L.,:\ne I;.Jl dth 

: 1.. 

1 
1 (i7 

:12.0 

Wr.::stbound 
T I~ : L ___ ,__ .- ..... _ .. _ ; ._..,, .. __ _ 

·I 
.L 

905 25: 
12.0 

T 

' 

b69 
12.0 

---·-· : -----
1 
142: 

·t 
.L 

1 
~ 

.1 
1 

12.\) 

~;outhbound 

' ' ' 1 •• 

-·-·--- ! .... ·-···----

1 
1: 128 

:12.0 

T 

i 
·'· 

6 
:l ::~. 0 

L ·~~~~~-~~:=·------·----·--·-·-----·---·-----·---------·-·---~·~·~--------·--·-·-----~·~-·-·-·----·--·-·-~=--
1 Phase Combination 1 
I EB Left * l.. 

2 

* 
* * 

Thru 
Right 
Peds 

~o.. •.NB Left 
Thr·u 
Right 
Peds 
Right 
Ri.ght 

•3rE;en 
'- Y=:·J.Low/f.i·-R 

l_8st Time 

* * * * 

5. OA 4 )'. 01:::· 
4 .. () 511 (j 

Signal Doet~ati ens 
4 

: NB Le-ft. 

:sB 

:EB 
l i.JB 

Thru 
Eight 
Peds 
Le+t 
Thru 
Rioht 
Peds 
Right 
H:i.9ht 

i C:<r een 

5 
:t: 

* 
* 

* * 
* 

lYel1o~A.I/;::;- ~5 .. 0 
i Los;t Time ::=:. U 

:~ ·.1 c: .L C-? L 1;?11 ·~ t h : 10u.u secsPhase combrnation order: #1 ~2 

tJ '7 8 ,. 

# c.:: ·-· 
~ -----------------------------------------------------------------------

~ 

... 

... 

... 

.. 

l.ane 
1'1vmts 
------

:=·::; L ,_ .... 
rr:;: 

,.oJ8 L 
I 

r.:;: 

\lEi L. 
TF~ 

3B L 
TP 

br DUD~ 
Cao 

107' 
18:38 

107 
1.84~~; 

784 
~.5(>() 

·b26 
600 

IntersectlOn Performanc2 Summarv 
Adj Sat v/c QIC 

Fl CJVJ F:a·t 1 C' ·' F:,;:d: i CJ 

·-------- ------ ----·-
1 ?'37 u. ~s:::: (' ~58 ... ··'"' 

.. ,. .. 7c;· 1 o. ~j6 0 49 . ..; • ., ,..J . 
l '7~-37 0 1 -~· (),. 58 .. • L . .... 

-"r"'"t 62 0 ::i:2 (1 .. 49 .;;.; . 
i 5'?7' .. ? 0 i '5 0 4'-? .J. . . 
1 :::t.N 0. (l(l 0 . ·~ .' .;;.o 

:l 740 
.. ()t) 0 :r .~. () . . ·-•\-1 

1 667 ()., 1':• ,~." (i .. :::;.c:, .....:....:.. 

LS .. :5 
c:. 9 

.. .,. ..... 
,. . ·-· 

1 3. :=j 
10. I' 
15.6 
1 ~.:s,. '~ 
17.() 

L.o~= 

8 

B 

c 
c 

581 1613 0.20 0.36 16.8 c 

Aopn::)ach~ 

Dc·?l av UJ~) 

.t:3. 0 

1 •:::· . 
;:;; . ·.~ 

16.9 

p 

8 

c:: 

c 

Intersection Delav = 13.8 sec/veh Intersection LOS -· B 
~est Time/Cvcle~ L = 6.0 sec Critical v/c(x) = 0.410 

I 



• SIGNALIZED INTERSECTION SUMMARY ()::3·- J. 0-199;:: ...... 
Leigh~ Scott & Clearv~ Inc. 

==============================================~====================~=== 

::trc.•ets: IE-(.Lj) Ut.:; 6 ~-! ~50 

._ :~n.:~l vst ~ 1"1F:M 
4re9 Tvpe: Other 

(i\1-b) SAI""I"S CL.UB 
File Name: GJSAMP15.HC9 
::3·-1 0-95 {~lvt i:::.Ef.~ll<. 

:omment: 2015 BACKGROUND PLUS PROJECf GENERATED TRAFFIC 
~=============================================~======================== 

i~.: 1 umes 
... ane l>..li dth 

~ ;_;;T(}h~ \lc:Jl s 

l ' 
' L 
; .. - .... ·--·-· 

45 
: 1.2, () 

2 
f:3~50 

12.0 

~hase Combination 1 
Left 
Thru 
Ri 9h·t 

._ Peds 
>.i8 Left 

Thru 
Ru~ht 
F'eds 

:38 
Ri <:;)ht. 
Ri qht. 

* 

I i 
I '-

... ,_ .. ,_, __ I --·-••-·-• 

1 I 1') 
l .,:_ 

'~·() i ~3(J 

r 

i 1 l l i 
4l~:5 ~ 6() 

1:2 .. <): t2. (l 12.0 12.0l.L.?.O 
L'.:;: 

12.0 12.UiL2.0 
("~ ~ 

* 
* * 
* * 
* 

/' .... J 
dr 

Signal Ooerat1ons 
4 

INB Left 
Thru 
;:;;lght 
Peds 

ISB Left. 

:EEl 
IWB 

Thru 
R1ght 
F'eds 
R1 ght. 
R1ght 

I Green 

5 

* * 

* * * 

* :¥. 

* 

1 . .:: .• '..114 2U. i)(.:. 
'e!low/A-R 3.0 6.0 lYellow/A- 3.0 4 .. 0 
-~st T1me 3.0 3.0 llost Time 3.0 :3.0 

~ :vcle Length: 100.0 secsPhase combination order: #1 #2 #5 #6 

Intersection Performance Summarv 

1 

i2 .. i) 

7 

:J. 

1:2.0 
1:3 

8 

L.arH? Gr· oup: 
1"1vmts Cao 

Adj Sat v/c g/C r:ipor·oac:h: 

-
...... 

-
38 

-
Lost. 

[_ 

T 
R 
I_ 

T 

L. 
T 
R 
L. 
T 

2~}(; 

.150':5 
g.:_;·::i 
4B5 

150:5 

608 
,-,\-:!"·~ ..:..,._, .. ;.. 
395 

Flow Ratio Ratio Delav 

1-:1'87 

1599 
::::Ab 1. 
:::::·/' 6:~2 
1.59'1 
1?87 
18B1 
1 !:i99 
17B7 
1881 

o. 1 ~;: 
(~ H 6:2 
0.04 
o. 15 
(i. !:;::s 
(). (}(::. 

0.08 
0. 1.1. 
0.06 
o. 14 
0.19 

0. ::'i7 
o ... q.o 
\)"56 
(l,. 5'? 
0.4U 
0.56 
o. :37 
0. :21. 
0.38 
<) .. 37 
0.21 

18.:3 
7 !::" 
I If ._1 

17.9 
7,o 

15. :::: 
:24·, :~:; 

1 !:i. 0 
15.9 
24.7 

LOS 

B 
c 
B 
B 

8 
c 
c 
B 

c 
R 608 1599 0.09 0.38 15.1 C 

De.l av LCJb 

i7.9 

1.6.4 

H.L6 c 

1'=1'. 1 c 

Intersection Delay = 17.4 sec/veh Intersection LOS = C 
Time/Cycle? L = 6.0 sec Critical v/c(x) = 0.349 

------------------------------------------------------------------------

-
-



• ~c~: SIGNALIZED INTERSECTION SUMMARY (H;:J- .1 ()-199:.· - Leiqh~ Scott & Clearv, Inc. 
=================================================================-===== 
~tr9ets: (E-W) US 6 & 50 

- ~na.l vst ~ r-·tRM 
( 1\1-S l '3i41vl :• S CLUB 
File Name: GJSPMP15.HC9 
8-1 U·-9;:'.i P\•1 PE{.!,K !1re-'il Tvpe~ CH:he1~ 

~omment: 2015 BACKGROUND F'L.US PRO,JECT GEI'·!EF~i..:jTE:O TRAFFIC 
:====================================================================== 

l:::a·:;t bouncl We·stl:lOLtnd No,~thbound Sc.,uthbclunc:! 
I I ' ..._ T H :L. r F<: I ' 

f )._ 
! I 
I .;.... 

~ ..... ·-·-·- .... ·-··-·-; ....... --·- --·----- l ---·---
...... \IC1. Lanf.'?S 

..;.-:~ 1. um~··:; 
1 •''\ 

...::. i 
75 1420 130: 250 

:12.0 12.0 12.0:12.0 
:26: 

I'"• 

L 

1::::.20 
12.0 

1 
165 

1 
:210 

1 1 1 
2 .t :-s 

1 
17:5 

12. (.) - .:\ f"H9 lrJi d t h 12., () 12.0 
-.. ~TO!:;: 1-lo.l s 

1.:-2.0i12.0 
26: 

L~.o: 12.0 
!51.: .·-;&.:.-

..::. .. J 

Signal Doeraticns 
::'hase Combination 1 ,..... '":r 4 c:· 6 7 0 .... -· ;;:; u 

::~B Le·Ft * * 
I 1\JB Left * * ' 

ThrLt * Thru * 1-;;:ight * Ri9ht * Peds F'eds 
•.JB Left * * 

I SB Left * * ' 
Thru * Thru * !;:i ght * Right ;;: 
Peds F'eds 

··~B f~i ~~ht * I EB Right * I 

-)B Fh ght. * 
I v.m F:i ght * ' ..._ 

:Ji~'?.en EL i)(~ 4.:::;;. OF' I C:Jr-een i=f Of.' 24. Oi~ I . 
e.l .J. ·:J~\1/ A-R -~· .. 0 . ::.. 0 : YE::-1 1 ow/f..)-- "·'!" t) 4 • i) ·-· u 

t'"""t_ .... Time ~:r () '':!' i) l Lest f1rne (; '":!' \) -· .... · -::. '·· ._,"' ·-~ .. ' ·-'" ._r • 

">.t c: .l e Length~ lOU. 0 secsFhas;e combi no:1t1 em ol~der: :tU -w-:. .... *~~5 #6 

Intersecti on F'er-+orm.::..nce Summc.'lr-v 
L_ane Group : r:id .1 Sat. \/ /c g/C .~;p p r r.J ~:H: h : 
i'1vmts Cao Flew Rati D Rat1 0 Del av LOS Del ,;;..,, LDS 
------- --·------ ----·-- ·-··----

_ .. _____ _ __ .... ___ 
1•::··:;:; L 14::; 1787 (l. 

'"1''-y (). ,;;:~ 9. P. 22 .. 6 c ··-· ._:;, / ;:.:; / / -· ,__ 
T 1 7::;.1 ::::? ,-:,~~ o. 91 0. 46 24. 4 c 
R 92/ 15C.f9 o. 1 ·:·.\ 0. 58 -;·. .--~ B . .:;. 

18 i_ --:r-:·-: 3461 o. 7:5 \),. ~5:7 1'-1. 9 c :2(). (; C' .,:...' ' 

-- .. ,.. 
I 1 T~;1 :37'62 o. fj<f o. 46 20. 9 c 
R <12? l ~5'~ .. 1 o. 12 u. 58 } ·-:, B . .. _ 

;\If. L l61 1787 o. 75 u. '7 32M C) D 2·4. 6 c ·-'I ..:.. 

T 470 :L881 o. 47 o. .-,,:.~ . .;... ... , :~.c+. f:3 c ._ 
R 576 1599 o. 37 0. 36 18. ~"\ .!.. c 

::B L U:ll 1787 o. yr::: 0. ~·-. ""!!' ... , :2 D :?5. 1 D .J .::..J ._t,.:_ • 

T 470 1881 o. 48 0. 25 24. 9 c 
R i;:,."'''"'t I 

,J/0 1599 o. ...,-. .:../ (). :36 17 . ~ -~t c 
Intersection Delay= 22.1 sec/veh Intersection LOS= C 

~est Time/Cycle~ L = 6.0 sec Critical v/c(x) = 0.707 
._ -----------------------------------------------------------------------

...... 



• ~CM: SIGNALIZED INTERSECTION SUMMARY 08-:t•)·-1 '·1':t'.':~ 
Leiqh~ Scott & Clearv~ Inc. 

==================~======:============================================= 

::tn?~.:>ts: (1:::·-!JJ) US 6 ~,; 50 
..._ :;n a . .l ·.,.- •:; t : i'1t=~ 1'1 

;rea Tvpe: Other 
:omment: 2015 BACKGROUND PLUS PROJECT 

( N-S I SAI'1 ,. S CLUb 
File Name: GJSSAP15.HC9 
B·-1 0-':;'~5 S?~\ i::'i:::f.~l< 

GENERATED TRAFFIC 
======================================================================= 

E.~-..~:.t bot.1nd l})r;?•:~ t.b oun d 1'-Jort.Jit) oun d 
: L. T R l L. T F:;: l l.. T Fi' 

·----- i ··--·~·- ---·-·- ~ ---- ·---·-·· i _ .. _ .. __ _ 

1 2 1 1 1 1 \ic. Lanes 
.. )cJ. Ltm~:~:;. 

... C\.ne Width 
._ ;:;: rcJt-;: t.Jol s 

140 1515 1651 340 1700 2501 220 285 
112.0 12.0 12.0112.0 12.0 12.0112.0 12.0 

Phase Combination 1 
,~ SB Le·Ft * 

Thru 
i=<io;lht. 

·- r-•eds 
.JJB Left 

Thru 
F(i ~~ht 
F'eds 

* 

* 
* 

·~··-:!'' 
._1 ... ,1 \ 

2 

* * * 

"!! ·-· 

so: 

Ooer;at i ems 
4 

:NB Left 
Thr~u 

Right 
Peds 

:::-18 !_eft 
Thru 
Right 
Peds 

lEB Right 
:wB Right 

l 1 
.::.:::.o i .1.6<::. 

i2.0ll:~~.O 
~ • I 
b<:> 1 

5 6 

* * * * 
* * 

* * 
* * 

.'JB Right 
:B Right. 
3reen 45.5A : Gr·et:.>n 12. or::~ 
'ell ow/?~-F\: 
·_o5t Time 
~·vc1e Length~ 

::::.0 : .... 
·~II''·~' 

I '(;:;:·l 1 O(t\t./A-· 3" t:) I 

:!. • () :.::: ~ t) : f_c)<::;t T1 rne :3. () 
100. ~) ::;;E.-::c:s.!=•r·,ar::;.e combinat1on order; #1 #2 

Intersection Performance 

4" (l 
-;!' .·\ 
·-1 • ··~' 

1 

1 ~? .. 0 

7 

1. 
l·Si.) 

12.0 

8 

Uane Gr~oup : AdJ Sat vic g/C Plporoac:h ~ 
!'1-vmt s 
----·--

.. ~B L 
T 

R 
,; :,:., 

;-"\'J. .. = L. 
·-r-

I 

F~ 
"\1·"'• 
:~~ L 

T 
R 

38 L 
T 
R 

Cao 

1 '7i) 

182~5 

l () i 5 
.~;: ~;2•:-.; 

182:5 
1('.1 !::: . ..J 

214 
3:~;~? 

488 
214 
:339 
488 

Fl C)\1-..1 

1787 
~.,._ J .. ...., 

·.~·/b . .:~ 

1599 
:346.1. 

.1.599 
1787 
1881 
1!::199 
1787 
1881 
1 !'599 

Rat:i.o 

(>. 92 
0. 14 
0 .. 8(~ 
1. o:3 
o.:~J. 

0.81 
0.89 
0.57 
0. 5'-? 
0.85 
\),. 27' 

Ratio 

0.61. 
o. 4<? 
0.65 
(l. 61 
o. 4'7' 
\). 6:.) 

0.18 
(1.31 
0. :3::: 
o. 18 
0.31 

Del a'-.; 

4.7 
30.4 

~5 .. () 
::;-;. 1 
:::;:'-;>. 7 
19.9 
24.:2 
36.6 
1 7. 1 

I .... OS 

B 
c 
H 

{:"' 

D 
D 
c 
c 
D 
c 

Delav LDS 

1 d -7 c . I 

~2;::::, . 4 D 

.:::~ . :2 D 

J-:ro 
.. : .. u . 6 D 

Intersection Delav = 27.8 sec/veh Intersection LOS = D 
Lest Time/Cycle. L = 6.(1 S€~C Critical v/c(:<) = 0.895 



• -
-

1985 HCM: UNSlGNALIZED INTERSECTIONS Page-: 

*~******************************************************************* 

IDENTIFYING INFORMATION 

AVERAGE RUNNING SPEED. MAJOR STREET .. 45 

PEAk HOUR FACTOR •...........•........ 1 

AREA POPULATION ......•....•..•....... 150000 

l\f{~l'1E OF THE EAST/WEST' STF<EET. . . . . . . . . us 6/!:iO 

N(.::wtE OF THE NORTH/SOUTH STREET. . . . . . . I NDEPENDEI'-J T (~30UTH > 

N?"~l'1E DF THE ANP,LYST. . . . . . . . . . . . . . . . . . r-mr-1 

DATE OF l'HE ANALYSIS Cmm/dd/vv) ...... 08-10-95 

T Il'1E F'ER I OD ANALYZED. . . . . . . . . . .. . • . .. . . 1·~1-1 F'E~~i< 

OTHER INFORMATION .•.. 2015 BACKGROUND PLUS PROJECT GENERATED TRAFFiC 

INTERSECTION TYPE AND CONTROL 

iNTERSECTION TYPE: 4-LEG 

MAJOR STREET DIRECTION: EAST/WEST 

CONTROL fYPE NORTHBOUND: STOP SIGN 

CONTROL TVPE SOUTHBOUND: STOP SIGN 

EB WB NB 

LEFT 20 •").:' 
. .:....J 0 

THRU 900 790 0 

RIGHT 25 10 20 

NUMBER OF LANES AND LANE USAGE 

EB 

U~NES 3 

WB 

.... .:. 

SB 

0 

0 

10 

NB 

1 

U~NE USAGE LTR 

SB 

1 

LTR 



• 

...... 

...... 

-

-
-
-

ADJUSTMENf ~AClORS 

FEF;'L~Ei'J r R I t3HT rur.:;:J'.J t:.";UHB t:;:r:~D iUS ( 1: 't! 
GRADE ANGLE FOR RIGHT TURNS 

i~CCi::-:LEFJ~ r l UN u:~l'iE 

:=-iJh :~· l C)HT TUF·TI~~ 

u.uu 

I\IURTHBOUND 0.00 

SOUTHBOUND 0.00 

VEHICLE COMPOSITION 

Ef4STBOUI\tD 

1\\[:J::;: fHBUUI'·ID 

SUUTHStJW·iD 

'i; SU TI=<UC}::.S 
r:.:li'-lD 1=< 1-i·' s 

•") ... 

.:::: 

90 

~~ CCli'1B I I'H-H 1 CJN 
VEHiCLES 

r 1:4BUI_AR W~UJES 
\.fable 10-2) 

~lD,JUSTED 

VALUE 

S8 

M I NOF< THI=<OUGH:3 
NB 
SB 

t"'INOR LEFTS 
I\IB 
SB 

6. l (i 
.:'J. 1 i) 

c.::· 
~'· dO 
5. 80 

7. 4-0 
7. ·40 

7. 90 
?. 90 

IDENTIFYING INFORMATION 

6.10 
6. 10 

5. 80 
!;:' 
...;. 80 

7. 40 
7. 40 

7. 90 
7. 90 

.?U 

NAME OF THE EAST/WEST STREET •••... US 6/50 

(> 

(i 

{ ·, 

SIGHT DIST. 
ADJUSTI"'lENf 

u .. uu 

() .. ()() 

0. ()() 

0. 00 
0. ()() 

o. 00 
0. 00 

NAME OF THE NORTH/SOUTH STREET ••.. INDEPENDENT <SOUTH> 
DATE AND TIME OF THE ANALYSIS .•.•. 08-10-95: AM PEAK 

"·1 

F I 1'-lr:\L. 
Gn T I C;:iL. GAP 

l;:_," :1 (> 

b. 1 () 

<::" ...;. 80 
<::" 
,J. 80 

7. 40 
I' " 40 

7. 90 
7. 90 

OTHER INFORMATION ..•• 2015 BACKGROUND PLUS PROJECT GENERATED TRAFFIC 



• -

CAP~CITY AND LEVEL-OF-SERVICE 

M Il\101~ STREET 

1\IB LEFT 
THROUGH 
R I f.ii-IT 

M I N!Jf~ STF:EET 

~38 LEFT 
H-lF:OUGH 
t:;;Tc:tHT 

•:::B L .. EF'T 
:,,1 ~:. u~:~ :.:· r 

:~:·Lu~,J

f;:r.~ r1::.: 

POTEN- ACTUAL 
TIAL MOVEMENT 
CAPACITY CAPACifY 

v(oc:ph) c: lpcph) c (ocph) 
o M 

(l 48 44 
0 6:3 5:3 

2 .l .:J84 61:'34 

(j 4i3 4:3 

0 6:3 ~5;:3 

1 0 '?2:2 7:2:2 

.... , 
l :::::8<? .. ;;. -:;· 

·-' 
i'~ c • c.;; 

-~') 

,~; ·:~ ~~· (~ -~· ·;r i) ·'- ·- ·-' ··-··~·' 

IDENTIFYING INFORMATION 

'•:-

'·:· 

,. 
•' 

> 

'•:-

NAME OF THE EAST/WEST STREET ...... US 6/50 

:-31-if;~i::;:E.U 

Cr:.ii::•}:)c.: I TY 
'··- ( pcph) 

SH 

44 
684 ~58 

6134 

4:3 

:'2:2 !:~~3 

722 

::: (:;;' c; 

·::· ~:: :: ., 
.,,_: 

·· .. ... 

.. :· 
. • 

> 

!'lr:·ii"!E UF THl~ 1\liJFT'H/ ~30UT'H S fJ:;:EEr. • • • .f NDEF'El\iDENT \. :3LJU TH) 
DATE AND TIME OF THE ANALYSIS ..... 08-10-95: ~M PEAK 

i::;t:::::t::RVE 
Cr4Pi~C IT~ 

::: c= c: ..... v LO~ 

r:;: SH 

44 '• .. E .. · 
~:i64 58 >r~ E 

6\~~.4 
'• A .•' 

45 t=~ 
'7 ·t '') 58 }i~ E ; ·' ..:. . 

'"';.' i ~2 > A / 

::~; C:: ?:? b 
~~u il p 

OTHER IN~ORMATION .... 2015 BACKGROUND PLUS PROJECT GENERATED TRAFFIC 



• 

1985 HCM: UNSIGNALIZED INTERSECTiONS 

~*******************************~*~*****'**********************l***** 

IDENTIFYING JNFURMA1ION 

AVER~GE RUNNING SPEED. MAJOR STREET .. 45 

PEAK 8DUR FACTOR •••••••..•••••••••••• 1 -
AREA POPULATION ••••••••••••••••.••••• 150000 

NAME OF THE EAST/WEST STREET ..••..•.. US 6/50 

NAME OF THE NORl'H/SOUTH STREET ....... INDEPENDENT (SOUTH) 

Nf.-;ME OF THE AN~~LYS T. • • • • • • • • • • • • • • • • • MF:l'•l 

DATE OF THE ANALYSIS (mm/dd/vv) ...... 08-10-95 

T I I'-1E PEP I OD AI\I¢:1L y' ZED. . . . . . . . • . . . . . . . . I::'M PE?:)t::: 

OTHER INFORMAl'ION .... 2015 BACKGROUND PLUS PROJECT GENERATED TRAFFIC 

[NTERSECTlDN TYPE AND CONTROL 

INTERSECTION TYFE: 4-LEe 

MAJOR STREET DIRECTION: EAST/WEST 

CONTROL TYPE NORTHBOUND: STOP SIGN 

CONTROL TYPE SOUTHBOUND: STOP SIGN 

EB WB NB SB 

LEFT 3~5 35 0 0 

THRU 1570 1520 0 0 

RIGHT c····· 
._It~) 15 50 3~3 

NUMBER OF LANES AND LANE USAGE -
EB WB NB SB 

..... 
L.PtNES 3 1 1 

LANE USAGE LTR LTR 



• 
..... 

...... 

....... 

-
--

-
-

ADJUSTMENT FACTORS F'.~f.J e·-:2 

PERCENT RIGHT TUPN CURB RADIUS (ft' ACC~LERAflON LANE 
13RADE PJI'Il3U:: FC+;~ HIGHT TlJI::;:i'·i'::3 FUP ~< lt7:+fT Tl..:Ft·i2 

o. 0(> 

V-lESTBOUI-.1!..) (). 00 

NDRfHBOUI'.iD o.oo 

SOUTHBC.iUND o.oo 

VEHICLE COMPOSITION 

i?.ASTBUUND 

WESTBOUJ'·W 

NUi~THBOU~-iO 

SOUTHEiOUI'·jD 

;~ SU TRUCKS 
AND R\J" S 

2 

C((l 

i: C01'1!3 I N{lT I ON 
1·iEHICU::S 

2 

T~=iBUL(~p \)(};LUES 
(Tctble 10-2) 

t=mJU~.3TED 

'JALUE 

r'f I NDR RIGHT':?. 
Nb 

1'1r:~,J Df~ L.EF T'.:3 

MINOt=< THROUGHS 
NB 
SB 

MINOR LEFTS 
NB 

b.10 
6. 1 !J 

r.;;; ~:o '-'• 

5. 80 

7. 40 
7. 40 

7. 90 
7. 90 

IDENTIFYING INFORMATION 

6. 1;) 

6. 10 

5 .. 8(; 
~:::: 80 ..... •If 

'7 ' . 40 
7 . 4(l 

7. 90 
7 .. 90 

:20 

:zo 

NAME OF THE EAST/WEST STREET •.•.•• US 6/50 

:~ i''!lJTURCYCLES 

(I 

(i 

i) 

SIIJHT DIST. 
~IDJ US T't·1EI\IT 

u.oo 
i). (Jt) 

0. ou 
(j. \)() 

0. 00 
o. 00 

(1 .. 00 
o. 00 

NAME OF THE NORTH/SOUTH STREET •••. INDEPENDENT <SOUTH) 
DATE AND TIME OF THE ANALYSIS ••••. 08-10-95 : PM PEAK 

FINAL 
CF\: J: TICAL GAF' 

b. 1 u 

ts .. f~(j 
!:.,~ 

.J • t3(i 

7. 40 
7. 40 

7. 90 
7. 90 

OTHER INFORMATION .••• 2015 BACKGROUND PLUS PROJECT GENERATED TRAFFIC 



• -

-
..... 

r·1UVEl"!El'-/T 

1'1 I NOF: STREET 

NB LEFT 
THr;;DUGH 
R I L:il-IT 

MINOR STF<EET 

~.)b LEFT 
THr~:oum..; 

F:;: IGH"i' 

Eb LEF·r 
~1!8 I_E;=T 

t:-Lm..J·- T I i·~L 
!::;:p,n;: Cr~Fi;C I TY 
v(ocph) c (ocph) 

D 

0 48 
0 6:~; 

!;;;"•'''' ,..)..::, 5(>!:i 

0 48 
0 6""' ....:t 

:36 529 

.,;;.C;) 1 4 1 

.~:6 :t ·-:~ 7 . .:... 

IDENTIFYING INFORMATION 

iKTlJr1L 
1'10'-,iE/"'!ENT 
C~1FAC.L TV 
c \.ccph> 

11 

29 
40 

~j()~i 

29 
40 

5~2~-? 

1. 4 l 

1 ·:·1 ... , 
,..;_ / 

> 
> 
;:· 

> 
., .. :· 
., ,. 
' 

NAME OF THE EAST/WEST STREET .•.... US 6/5u 

c ':ocph> 
:3H 

29 
!5()5 40 

c: .~. c··· 
····' ~_} \:; 

29 
~j~2Cf 40 

529 

"• Lj. 1 
1 ') ,.;_ 

., ,. 
)' 

> 

.> 
> 

'• ,.:· 

N~ME OF THE NORTH/SOUTH STREET .... INDEPENDENT (SOUTH> 
DATE AND TIME OF THE ANALYSIS ••... 08-10-95: PM PEAV 

~~.·E :0 E ~?\/t:: 
cp,r::·p,c I T''i" 

c = c --· './ 
f~ SH 

2c7 
4'.5:;. 4U 

452:: 

~;::c? 

4':'1:::; f.!.l) 

49~: 

l \ ):;.~ 

~~t ., 

UJS 

'• E 
>r:~ E 
,. ~i .• 

,. E 
>·(~ E 
.:· A 

D 
,_. 

OTHER INFORMATION ..•• 2015 BACKGROUND PLUS PROJECT GENERATED TRAF~IC 



..... 

...... 

-
-
-
-
-
-
-

t•:fB~S i·-<C:!·l: Ui·~:3J:G!\!~~l.IZi::.U I!'IT::::~:~3E.CT'IDNd ~:.·3t:Je·< 

***~*******~*******~******************~************************~***** 

IDENTIFYING !NFORMATION 

AVERAGE RUNNING SPEED. MAJOR STREET .. 45 

PEAK HOUR FACTOR •...•••..•••.•.•.•... 1 

r~REA l::.or.::•LJLA T I ON. • • • • • • • • • • • • • • • • • • • • • 1 :-iOO(H) 

NAME OF THE EAST/WEST STREET .•..•.••. US 6/50 

NAME OF THE NORTH/SOUTH STREET ....... INDEPENDENT (SOUTH> 

!'.l{.il'1E OF THE AN~-4L Y~3T. . . . • . . • • • . • • . • . • .. 1"1Fl'1 

DATE OF THE ANALYSIS (mm/dd/yv> •..... 08-10-95 

T l i"iE PERl OD ANAL V ZED. • • • • • • • • • • • • • • • • S{-:1 T r-=l~~lt< 

OTHER INFORMATION .... 2015 BACKGROUND PLUS PROJECT GENERATED fRAFFIC 

INTERSECTION fYPE AND CONTROL 

INTERSECTION TYPE: 4-LEG 

MAJOR ~TREET DIRECTION: EAST/WEST 

CONTROL TYPE NORTHBOUND: STOP SIGN 

CONTROL TYPE SOUTHBOUND: STOP SIGN 

EB WB NB SB 

LEFT 40 3() 0 i) 

THFU 1.760 1995 (l 0 

RIGHT 60 20 50 6'=· ,.) 

NUMBER OF LANES AND LANE USAGE 

EB WB NB SB 

LANES ":!' ·-· 3 1 1 

LANE USAGE LTR LTR 



ADJUSTMENT FACTORS 

PERCENT RIGHT TURN CURB RADIUS C+t> ACCELERAfiON LANE 
i::;Hf~DE ~li"',il3U::: t=CJH l::;:IbHT TUF<N::J F~·oF F;:J:CiHT TUPN:::3 

!:.:AST l:ICJUi\ID i). uu 

~\IE~3l"BOUI'i.O o. uo 

NURTHBOLJI\ID 0.00 

SOUTHBOUND 0.00 

VEHICLE COMPOSITION 

E?iSTBOUI\lD 

L-JES TBOUND 

1\!Clf-\THeOUI\ID 

t:~UUTHE~UUND 

!. SU TRUCKS 
t-)t..,ID FN '' S 

.··:. 

..:. 

r'.;i(.i 

90 

90 

~·: COf'1B I NAT I ON 
VEHICLES 

2 

Tr:~fiULAH ~/ALUE·S 

·~Tdb1e 10-2) 
PtD.lUSTED 

\JALUE 

i't I 1'-IOH F~~ I GHT3 
I\IB 
S8 

EB 
t,..JB 

M I NO I=< THF:OUGHS 
NB 
SB 

1'1 I NOR LEFTS 
NB 
SB 

6" 10 
6. 10 

5. ~-30 
t::..: 80 ,_,. 

7. 40 
"7 
I a 40 

7. 90 
7. 90 

IDENTIFYING INFORMATION 

6.10 
6. 10 

c::: t30 '-'• 
c· 
,; . 80 

'"1 40 I . 
7. 40 

7. 90 
7. 90 

20 

20 

2() 

2<) 

NAME OF THE EAST/WEST STREET •.•... US 6/50 

:~ I"IOTORCVCLES 

0 

SIGHT DIST. 
ADJ USTI·iENT 

o .. ou 
\) Jf ()(~ 

0. 00 
0. 00 

o. 00 
0. 00 

o. 00 
0. 00 

NAME OF THE NORTH/SOUTH STREET ..•. INDEPENDENT <SOUTH> 
DATE AND TIME OF THE ANALYSIS ..•.• 08-10-95 ~ SAT PEAK 

1\1 

N 

N 

F INr~L. 
CR I ·r I C?:1L GAP 

b. 10 
6. lU 

,;;;· 
..J. 80 
c:: 80 ·...J. 

7 . 40 
7. 40 

7. 90 
7. 90 

OTHER INFORMATION .•.. 2015 BACKGROUND PLUS PROJECT GENERATED TRAFFIC 

I 



• 

-
-
-

M I l\lOI::;: STF~EE:T 

NB LEFT 
THFWUGH 
RIGHT 

~~B LEFT 
THROUGH 
RIGHT 

Eb LEFT 
1;JE{ LEf=-T 

r'OTEN-·- ?lC"fU,::1L 
FLOW- TIAL MOVEMENT 
RATE CAPACITY CAPACITY 
v(ccph) c (ocph) c (ocoh> 

0 
0 

5~"? 

0 
0 

6/ 

p 1'1 

48 
6:~; 

459 

413 
6::; 

42b 

127 
127 

26 
39 

i}C:CJ 
~I I 

426 

1:2.7 
1 _.i.'''/ 
.1 ..... 

IDENTIFYING INFORMATION 

> 
·:· 

> 

> 
> 
··. 

NAME OF THE EAST/WEST STREET ...... US 6/50 

;:;Hf-\F•:ED 
c~qp,:;c I TY 

c \ocph) 
SH 

26 
459 .::::9 

459 

426 

12~1 

> 
'> 
·:· 

> 

NAME OF THE NORTH/SOUTH STREET .... INDEPENDENT (SOUTH> 
DArE AND TIME OF fHE ANALYSIS .••.• 08-10-95: SAT PEAK 

Ci~FACI r·l 
·= :::: c: - v U)S 

F SH 

26 > E 
4UB .:~~~ >r:i E 

408 > {.j 

27 > E 
:.::;;:)9 ::;:•::;) >E! E 

::;;59 ::· B 

E 
E 

OTHER INFORMATION .... 2015 BACKGROUND PLUS PROJECT GENERATED TRAFFIC 



• 
~ ~CM: SIGNALIZED INTERSECTION SUMMARY 

l_eiqh~ Scc::.t:.t ~( Cle.::\r·v~ Inc. 
======================================================================= 

<N-S> MULBERRY ST/RICE ST 
4nalvst: MRM File Name: GJMGAM5.HC9 
~rea Tvpe: Other 8-10-95 AM PEAV 
:cmment: 2015 BACKGROUND PLUS PROJECT GENERAfED TRAFFlC 

- ======================================================================= 
irJe•':!.1.: bound Nor·tnbounC: S(JtJ ·t. h b C)Ltn c1 

: l I I 
I ~- r : L_ l L_ r 

, ____ ---- ----:---- .. -·-·-·-! -·-·--- --·-·-; --·-··-
·io. l.,,::~n f.?!?; 

.i':Jl :_tmes 
1 2 < 

_ane Width :12.0 12.0 
;:TDH \io1s 

_,.::·hase Combination 1 

~9 Left * 
Thru 
Right 
Peds 

'JB Lr:~ft 

Thr-u 
~!i (_;lht 
F'e:ds 

1H? R1 ght 
-- 38 F:i ght 

1 1. 1 :1. 

15: .:;;· __ , 
:12.0 12.0 12.0:12.0 12.0 

* * 
* 

-=!'I 
·-'I 

S:i.gna1 Oof?ratir.ms 
4 

: NB Let~t 

ThrLI 
Fhght 
Pea:::. 

l SB L .. eft 
Thru 
r.;:i ght 
Peds 

: EB R:t 9ht 
i WB Ri 1;;ht 

5 

* * * 
* 
* * 

5.0A 50.0P lGreen 31.0A 
• ~ .L 1 Ot.'J / f.'i-·F:;: 
_.J~:·t: T.i. me 

4.0 5.0 :Yellow/A- 5.0 
~:;;.o .3.0 ll_ost Time ::::.u 

1 
1 ~.::; I 
·-I :2(~ ~::: 

--· 
l12.0 12.0 

~:r I 
· ... 'I 

6 7 

:. ,,.::.ls• Lenqth~ 100.0 secsPhase cambinat1on order: #1 #2 #5 

Intersect1on Performance Summarv 
t ... i::~ne Gr-m_ta: Adj Sat v/c g/C ApL:woac:h: 

4 

8 

Mvmts Cr.w Flow Ratio Ratio Delav DEd av LOS 

-
N8 

-3Ei 

-

L 
TH 
I 
~-

T 

j_ 

TR 
L 
TR 

1 (i 7 1787 0.06 0 .. 61 6.0 B 14.9 
1053 3756 0.73 0.52 15.0 B 

107 1787 0.09 0.61 6.1 B 10. :::. 
1956 3762 0.31 0.52 10.5 B 
831 1599 0.03 0.52 8.9 B 
539 1632 0.01 0.33 17.1 c :t ~l,. 2 
554 1678 0.03 0.33 17.2 c 
542 1643 0.04 0.33 17.3 c 
549 1664 0.04 0.33 17.3 c 

Intersection Delav = 13.6 sec/veh Intersection LOS 
Time/Cvcle, L = 6.0 sec Critical v/c(x) = 0.421 

B 

B 

~-· 
'-' 

c 

= 8 



• 
- ~CM: SIGNALIZED INTERSECTION SUMMARY 08 .. -1 (l·-1995 

Leigh~ Scott & Cleary. Inc. 
===~=============================================================~===== 

._ 3treets: <E-1;.)) f':!Hf.·~i'-HJ r:WE\i=i:TE :;40! 
:~malvst: !'•if~i''l 

(N-S> MULBERRY ST/RICE s·r 
File Name: GJMGPM5.HC9 

Araa Tyee: Other 8-10-95 PM PEAK 
C~mment: 2015 8ACKGRDUND PLUS PROJECT GENERATED TR0FFIC 

._ ============:====================================z===================== 
E.::\stbc)t.tntJ WE.'S~tbounci Nt:lr-tr·1bcund ~~;c.1u·t !1 b our: d 

: L. i L. T l=i: : L. r r:;; : L_ ·r ~--· 
·---- ---- ----:---- ----:---- ---- ----:----

\lo. l,..ane~~. 

;ol umes 
i_ane Width 
~T'OR Vols 

1 
g;:j 

: 12. () 
1225 
12.0 

Phase Combination 1 
~B Left * 

Thl~LI 

Right 
Peds 

Ail~ Left 
Thr·u 
Right 
F'edt~ 

'i8 Fh ght 
._ .:lEl Ri (;}ht 

.:Jr eerl 

* 

1 1 l. 1 < 
8~j: 10 5 10: 15 

: 12.0 
1 ~i80 
1:2.0 12 .. (> i 12. () 12.0 

* * * 
* * * 

.17: 

Signal Operations 
":!' ··-' 

lNB Left 
Thr·u 
~:i ght 
Peds 

:sB Left 
Thr"Lt 
Fhght 
Peds 

lEB Right. 
: WB F:i ght 

5 

* * * 
* * 
* 

1'"\......, .-. _., 
...::. / • r ... Jf·-l 

t :1lt.::w~h~·-R 4.0 5.0 :Yellow/A- 5.0 
-.:::.o 3.0 :Last Tim~? 3.0 

1 
4U : 9~'5 

:.1:2.0 
8: 

6 

._ .. o•si:. T'i me 
'::·.c:le l_ength: 1·::0:).0 ·:=.er.:sFh,:\s:~ r.:omb:i.n;atJ.on or·der: *l:.l ~*:2 #':~ 

t 

.t ~~ .. (i 

19 

7 8 

··------·-·---------·--·---·----.. -.. ---·-------·---·--·------·---··-------··-------·-·------···-----·· .. --·--··------·--·-·--
Intersection Performance Summarv 
AdJ Sat v/c g/C ~mproach: Lane G!rouq: 

t·lvrnt :,:; Ca1:J Flow Ratio Ratio Delav L03 Dt-7l1 av LDS 

..... 

L 
TFi: 
L. 
T 

107 
210::::; 

.107 
210/ 

37~56 

1.78? 

0.49 
0. b:'i 
(i ar (}C? 

o. s::::; 

0.65 
0.56 
o. 6~5 
(J • ::.tt., 

5" (J 

i5.8 ( 
.. , 
_, 

R 895 1599 0.08 0.56 7.. 8 

.1'5 •. y. 

\l.t:J L 42!:i 146 7 0. 0:3 0. 29 1 ':t • . :; C 1 9. 6 

TR 474 1636 0.08 0.29 19.6 C 
-. ·3B L 465 1605 0. 21 0. 2<:;> 20.5 C 20.4 

TR 469 16.16 0.18 0.29 20.2 C 
Intersection Delav = 14.3 sec/veh Intersection LOS 

__ est Time/Cvcle~ L = 6.0 sec Critical v/c(x) = 0.592 

..... 

:e 

c 

c 

c 

-- B 



' 
~ ~eM: SIGNALIZED INTERSECTION SUMMARY 

Le1qh~ Scott & Clearv. Inc. 
===========~==========================~===============~================ 

._ Streets: <E-W> GRAND AVE<RTE 340) <N-Sl MULBERRY ST/RICE ST 
Analvst: MRM File Name: GJMGSA5.HC9 
~~ea Tvpe: Other 8-10-95 SA PEAK 
2cmment: 2015 BACKGROUND PLUS PROJECT GENERATED fRAFFIC 

._ ======================================================================= 
EiZ~s~:bound \l,tf:?st:bound 1\JC.;!,.. t h b CJU.nd 

: L r !::;: : !._ r H : L 

:---- ---- ----:---- ----;---- ---- ----:----
"-.to. L..anes . 
Vol urries 
_ane Width 
RTOF: 1A1l s 

1 2 < l. 1 i 1 < 
110 1 08~5 

t12.0 12.0 

~Phase Combination 1 
EB Left * 

Thru 
Right 
Peds 

y.,\)3 Left. 
Thru 
Ri9ht 
Peds 
l:;:i qht 
F:;;i ght 

/el J. C)t.Jo.~/A-·i::;~ 

* 

,f:_; .. l)t~ 

4.0 

150: J.:.": 
~· 

r.:: 
'-' 

:12.0 
6: 

1(l45 
12.0 1 2 • (l : 1 2 .. () 12.<) 

36: 

Signal Ooerations 
2 3 4 
* : NB Left 

* * 
* * 
* 

Thru 
Fh ght. 
Feds 

:sB Left 
Thru 
Fhght 
F'eds 

1EB 
: ~'-.lB 

Right 
Fh qr-1t 

5 

* * * 
* * * 

4€-3. OF' 
5.0 iYel1DIAI/f~- ::'.i.(i 

1 
1 ::;:o 

!12.0 
1: 

6 

·- 8~:.·t T i m<-: 
:::vcle Length: 100.0 ser.:sFhasi'::~ 

lLas·t Time 3.0 
combinat1on order: #1 #2 #5 

InteJ~c::,ect 1 on Performance Summarv 

1 .{ 

10 
12.0 

7 

1 :;;.o 

8 

.Li::me Gr· ouq: Adi Sat vic: g/C Appr·oach: 
Mvmts Cao Flow Ratio Patio Delav LOS Delav UJS 
-·-··--- ------·- .. ---·--·- .. ---·-- ---·-·- -----

::B L 125 1787 0. ~i9 U.60 14.5 B 1<'+. 7 p 
n:;: .1f37b :::::T51 l). ~.;5 0.50 14. 7 8 

·JB I 1 -'")t;;' 1787 ()It 18 (l. ,-:,(j 6u 9 B 1 :::;, • 6 E~ ,_ J...:..-.;:J 

T .1881 :37'62 (). \~1 0.50 1.4. .1 B . 
!' .. , ,, !300 1599 o. 15 0.50 1 i). :3 B 

NB I_ 4T3 1-31?1 (l. 01 (). :J.t:J. 16.6 c: 16.6 c 
TR 597 1757 0.02 0.34 16.6 c 

~ 38 L 565 166.1 (l. 2·4 0.:::.4 18. 1 c 18.0 c 
TR c::·c:-1' 

\:1 ... J • .::• 1627 0.20 0.34 17.8 c 
Intersection Delay = 14.5 sec/veh Inter:-:;ection LOS = B 

- '_ost Time/Cycle~ L = 6.0 sec Critical v/c ( :·: ) = 0.480 

I 



• 

1985 HCM: UNSIGNALIZED INTERSECTIONS Paae-: 

t*********************************************************~********** 

IDENflFYING INFORMAl'ION 

AVERAGE RUNNING SPEED. MAJOR STREET .. 

PEAK ~OUR FACTOR .................... . 

. ..,._. 
. ... •\,.· 

·I ... 

AREA POPULATION ...................... 100000 

NAME OF THE EAST/WEST STREET ...•..... FRONTAGE RD 

NAME OF THE NORTH/SOUTH STREET ....... MAIN INT. ACCESS 

t\i~~i''iE 01::.· THE PtNAL VST. . . . . . . . . . . . . . . . . . PDI'-1 

DATE OF THE ANALYSIS Cmm/dd/yvl ..•... 08-10-1995 

T I t•tE i='ER I OD Afl.tAL 'i ZED. • • • • • • • • • • • • • • • • .L'iM F'E{-il< 

OTHER INFORMATION .... 2015 TOTAL TRAFFIC- INTERNAL INT. 

INTERSECTION TYPE AND CDNrROL 

INTERSECTION TYPE: 4-LEG 

MAJOR STREET DIRECTION: NORTH/SOUTH 

CONTROL TYPE EASTBOUND: STOP SIGN 

CONTROL TYPE WESTBOUND: STOP SIGN 

EB WB NB SB 

LEFT 10 1 5 82 

nmu 14 10 48 82 

RIGHT '::Y 48 1 .t 

NUMBER OF LANES AND LANE USAGE 

EB WB NB SB 

LANES .... 
... ::. 3 3 3 

LANE USAGE L + TR L + TR 



• 

-

..... 

ADJUSTMENT FACTORS F'aoe·-2 

PERCENT RIGHT TURN CURB RADIUS (ftl ACCELERATION LANE 
GI::;J-YDE ANGLE FOF? F: I C:JHT TUF?NS FCJR f:;: I C1HT TUFN:::l 

EASTBOUI"'·ID ()" ()() 

WESTBOUND o.oo 

NOF<THBDUND o.oo 

SOUTHBOUND 0.00 

VEHICLE COI'lPOSITION 

Et::;STBOUND 

itJE~3TBIJUND 

i'lClRfHBOUND 

:;i.JUTHBOUN.O 

CF J TICAL l..3?~FS 

:,:~ SU TRUC:t<S 
AND RV'S 

0 

0 

0 

0 

<)>(i 

·::;o 

90 

~·: COMB I Nc4 T I ON 
VEHICLES 

(l 

0 

0 

H"iBUU~H 'Hil.UES 
<Table 10-2) 

r-4D.JUSTED 
I.JALUE 

Mii'mR HIGHT~3 

Mr:klOF? L.EFTS 

EB 
~1J.8 

SB 
NB 

MINOR THI::.:OUGHS 
EB 
WB 

1'1INOF: LEFTS 
EB 
WB 

5. 5Cl 
5.50 

,;::· 
;;;J. 50 
5. 5(") 

6.50 
6. 50 

7.00 
7. 00 

IDENTIFYING INFORMATION 

5. 5<) 

1:!:: t:li) •J. 
5. 50 

6. 50 
6. 50 

7. 00 
7. 00 

:::c) 

~~(~ 

20 

'%. 1'10TORCYCLEf.3 

0 

(i 

SIGHT DIST. 
ADJUSTMENT 

0.00 
0.00 

(>" 00 
o. 00 

0. 00 
0.00 

o. 00 
0.00 

N 

N 

I'! 

1::.- I Nr-iL 
CRifiCAL. GAP 

5.50 
~5. 5.:.) 

~::·. 5() ,..,,,. 

~5. t:.'•"· 
,.)I.,) 

6.50 
6. ~)(> 

7. 00 
7.00 

---------------------------------------------------------------------
NAME OF THE EAST/WEST STREET .••••. FRONTAGE RD 
NAME OF THE NORTH/SOUTH STREET .••• MAIN INT. ACCESS 
DATE AND TIME OF THE ANALYSIS ••.•• 08-10-1995 ~ AM PEAK 
OTHER INFORMATION •••• 2015 TOTAL TRAFFIC- INTERNAL INT. 



• ....... 

-

-
-

CAPACITY AND LEVEL-OF-SERVICE 

1"10\JE11ENT 

MINOR :;; TREET 

EB LEFT 
THROUGH 
Ril.~H·r 

1~11 NOR ~-lTF<EET 

WB LEFT 
THROUGH 
RIGHT 

l"'?kTOR STREET 

r::._u~,i-

hr:::HE 
V (ClCph) 

1 1 
1 c· . ,J 

10 

l 
1 1 

s:.::.··::-
·-'·-· 

90 

TIAL 
C Pi!=' r~~ c: I r·l 
c (ocph) 

p 

59C"J 
704 
r:t99 

627 
704 
999 

998 
(?96 

IDENTIFYING INFORMATION 

r~CTUf;\L. 

t'iU'·)Ei·!l:!\1 f" 
C;:.":Jpf-~1..:: I fl 
c <oc:ph.i 

1"1 

541 
664 
99'::t 

580 
664 
999 

'~9,-::, 

::?Hf-ii;~:ED 

C:::i:li::'r~C I. TY 
c \ocoh .l 

':3H 

541 
664 
999 

580 
664 
999 

998 

NAME OF T~E EAST/WEST STREET ...... FRONTAGE RD 
NAME OF THE NORTH/SOUTH STREET .... MAIN INT. ACCESS 

l:;;.E~;:;E~i;.;:•./E 

u;Fi::;C I TY 
c=c: -·v 

53() 
648 
989 

!:579 
6'::"7 ,_l.,.,;. 

946 

90/ 
9'710 

DATE AND TIME OF THE ANALYSIS ..... 08-10-1995: AM PEAK 
OTHER INFORMATION .... 2015 TOTAL TRAFFIC- INTERNAL INT. 

L.iJ~.3 

A 
A 
(~ 

A ,, 
(-; 

A 

A 



• 

1985 HCM: UNSIGNALIZED INTERSECTIONS Page-: 

********************************************************************* 
IDENTIFYING I i'!FURI"1i4T I Dl'·! 

AVERAGE RUNNING SPEED. MAJOR STREET .. 30 

PEAK HOUR FACTOR •...••..••...••••...• 1 

I~RE1:~ PCJPULAT I ON. . . . . . . . . . . . . . . . . . . . . . 100000 

NAME OF THE EAST/WEST STREET .•..•...• FRONTAGE RD 

NAME OF THE NORTH/SOUTH STREET ....... MAIN INT. ACCESS 

N1~l"lE OF THE ANALYST. . . . . . . . . . . . . . . . . . F'DI'1 

DA1'E OF THE ANALYSIS (mm/dd/yv) ...... 08-10-1995 

T Ii'1E PER I OD AW~L 'i" ZED. • . . . . • . . • . • . • . . . PM F'EAI< 

OTHER INFORMATION .... 2015 TOTAL TRAFFIC- INTERNAL INT. 

INTERSECTION TYPE AND CONTROL 

INTERSECTION TYPE: 4-LEG 

MAJOR STREET DIRECTION: NORTH/SOUTH 

CONTRO( TYPE EASTBOUND: STOP SIGN 

CONTROL TYPE WESTBOUND: STOP SIGN 

TF:;:s::~FF 1 C VOLUMES 

EB V.JB ND SB 

LEFT :LO 1 '"!!' .. , 2'78 ·-·..;.. 

THRU 42 42 278 278 

RIGHT ":!"'") 
-'..:. 278 1 1 

NUMBER OF LANES AND LANE USAGE 

EB WB NB SB 

LANES 3 3 

LANE USAGE L + TR L + TR 



• 

....... 

-
-
-
-
-

ADJUSTMENT FACTORS 

FEl':.;:CENT 1::;; I GHT TUF!'.i C::UF~B F:;;i~iD r US ( f t > ACCELEf<Pl f I UN u::li\IE 
GRADE ANGLE FOR RIGHT TURNS FOR RIGHT TURNS 

i~-JI:::f.l fBLl!Ji',ID 0.00 

r'.JOF<Ti·1BOUND 0.00 

SOUTHBOUND 0.00 

VEHICLE COJVIPOS IT I OI'J 

Ef.iSTBOUND 

WESTBOUND 

NORTHBOUND 

!-30UTHBOUND 

~~: SU TRUCI<S 
AND RV'S 

0 

0 

0 

90 

90 

90 

I. COMBINATION 
VEHICLES 

0 

0 

i) 

Tr48UL;:~I:::: Vc~LUE~3 

(Tab 1 e 10--2) 
r4DJU~~;TED 

lJALUE 

1'1 I N(JR F~ I GHTS 
EB 
WB 5. :-i() 

SB 
NB 

MINOR THF:OUGHS 
EB 
WB 

1'1INOR LEFTS 
EB 
WB 

5" 
5. 

6. 
6. 

7. 
7. 

IDENTIFYING INFORMATION 

50 
50 

50 
50 

00 
00 

5. 5>) 
~) .. 5() 

.c:: 5C: .....,. 
l::.- !5\) ,_, . 

6. 50 
6. 50 

7. 00 
7. 00 

:2() 

:20 

20 

% MOTORCYCLES 

0 

0 

SIGHT DIST. 
ADJUSTi•1ENT 

()., (!() 

\) .. i)() 

,··, (H) ,_ ..... 
(} . ()(,) 

0. 00 
0. 00 

0. 00 
o. (l(i 

NAME OF THE EAST/WEST STREET .••••• FRONTAGE RD 
NAME OF THE NORTH/SOUTH STREET •••. MAIN INT. ACCESS 
DATE AND TIME OF THE ANALYSIS ••••. 08-10-1995: PM PEAK 
OTHER INFORMATION •.•• 2015 TOTAL TRAFFIC- INTERNAL INT. 

i'~ 

N 

1\1 

FINAL 
CRITICAL GAF' 

, .... ,-.-·. 
;:, • ,:; ~~,1 

511 5() 
t:.-
,; . ~5t.) 

6 . 50 
6. 5\) 

7. 00 
7. (H) 



• -

-

-

-
..... 

CAPACITY AND LEVEL-OF-SERVICE Page-.) 

MINOf~ STf~EET 

EB LEFT 
THROUGH 
RIGH'T 

MINOI=< ~.3TREET 

WB LEFT 
THF<IJUGH 
RIGHT 

1'1AJOF; Sn7.:EET 

SB LEFT 
NB U:TT 

POTEN
T I f"lL 

Flt~TE c;?~FAC I TY 
v(ocph) c (pcph) 

l::l 

11 143 
46 ::283 
35 995 

1 212 
46 .28:~: 

3\)6 9'?l~5 

.306 8 1 .1 
.3~5 8 1 :t 

IDENTIFYING INFORMATION 

1-i C T U rJ:L 
t··JD'vlEI''IE!\If 
Cf:lt='f~C I T'f 
c (ocph) 

1'1 

66 
1'7' :1. 

'195 

125 
1 Q1 
0 •• J. 

c;.qt::• 
' '...J 

8 1 1 
i.:J 1 l '~.J 1, 

u~e~:;c I r·t' 
c (ocph) 

SH 

66 
191 
C:i95 

125 
1 91. 
995 

8 i 1 
J. 

·:3 I , 
'· 

NAME OF THE EAST/WEST STREE·r ...... FRONTAGE RD 
NAME OF THE NORTH/SOUTH STREET .... ~AIN INT. ACCESS 

FESt::F:;:VE 
C:: i~ 1=· r:·1 C~ I r--· 

c :::: c -- v 
F-;.: ~=31-t 

55 
145 
960 

1 ~~~:3 
1 4~5 
690 

5t.);:j 

}''? f:J 

DATE AND TIME OF THE AN~LYSIS ..... 08-10-1995: PM PEAK 
OTHER INFORMATION .... 2015 TOTAL TR0FFIC- INTERNAL INf. 

LCIS 

E 
D 
A 

D 
D 
A 

A 
A 

1 



• 

-
-

-

1985 HCM: UNSIGNALIZED INTERSECTIONS P3ce-: 

***~**~*******~*************t***********'*1**~*~**~*l*'***~*~~1****** 

IDENfiFYING INFORMATION 

i:if.:E~i PCli:.:'ULA T I (JI'l •••• ,. • • • • • . • • • • • • .. • • • • 1 00000 

NAME OF THE EAST/WEST STREET .•••..••• FRONTAGE RD 

i\!P!I''!E UF. T'HE {~i\I{~L. VS T .. , . .. . • . . . .. • .. • • • . . eO!'\ 

S~NTRO~ fY~~ E~STBOUND: SfCP SIGN 

~2NfRUL fYP~ ~ESTBOUND: STOP SIGN 

:.:;:;·.:.; ~\18 l\18 EE< ,_.~.,, 

Lf.:::FT 10 1 -4 ·:r · .... : T?6 

THRU i::·-.-
..... J-..::1 53 :::::76 .376 

RIGHT 4""" .,,.\ 3'76 1 1 

N~MBER OF LANES AND LANE USAGE 

EB WB NB SB 
------- -·------ ------- -------

LANES ~' 3 3 -:r ·-· 
LANE USAGE L + TR L + TR 

1 



• 
ADJUSTMENT FACTORS Paae-2 

PERCENT RIGHT TURN CURB RADIUS <ft) ACCELERATION LANE 
GRADE ANGLE FOR RIGHT TURNS FOR RIGH'f TURNS 

EASTBOUND 0.00 90 

WESTBOUND 0.00 90 

NORTHBOUND 0.00 90 

SOUTHBOUND 0.00 90 

VEHICLE COMPOSITION 

% SU TRUCKS 
AND RV"S 

% COMBINATION 
VEHICLES 

EASTBOUND 0 0 

WESTBOUND 0 0 

NORTHBOUND 0 0 

SOUTHBOUND 0 0 

CRITICAL GAPS 

TABULAR VALUES ADJUSTED 
(Table 10-2) VALUE 

-------------- --------
MINOR RIGHTS 

EB ~ ~~ 
J,JV 5.50 

WB 5.50 5.50 

MAJOR LEFTS 
SB 5.50 ~ 

J. 
~~ 

JV 

NB 5.50 5.50 

MINOR THROUGHS 
EB 6.50 6.50 
WB 6.50 6.50 

MINOR LEFTS 
EB 7.00 7.00 
WB 7.00 7.00 

IDENTIFYING INFORMATION 

20 

20 

~n 
~v 

20 

% MOTORCYCLES 

0 

0 

0 

0 

SIGHT DIST. 
ADJUSTMENT 
-----------

0.00 
0.00 

0.00 
0.00 

0.00 
0.00 

0.00 
0.00 

NAME OF THE EAST/WEST STREET ...... FRONTAGE RD 
NAME OF THE NORTH/SOUTH STREET •••• MAIN INT. ACCESS 
DATE AND TIME OF THE ANALYSIS •..•• OB-10-1995 ~ SAT PEAK 
OTHER INFORMATION ..•• 2015 TOTAL TRAFFIC- INTERNAL INT. 

N 

N 

N 

N 

FINAL 
CRITICAL GAP 
------------

5.50 
5.50 

5.50 
5.50 

6.50 
6.50 

7.00 
7.00 

1 



• 

CAPACITY AND LEVEL-OF-SERVICE 

POTEI'·l·- (.:jCTUPll_ 
FLOW- TIAL MOVEMENT 
RATE CAPACITY CAPACil'V 

i:;:E3EH'/E 
Cf~',Fr-~C I TV 

i"101-.iE!4EN r vtccph) c (pcph) c lpcph) 

SHt;F.'El) 
1.::J:lr:'HC I TY 

c: \pcph i 
~3H 

c: = c - \/ LOS 

M I NOF~ STREET 

EB LEFT 
THROUGH 
F~ I GHT 

MINDF~ sn;;;EET 

WB LEFT 
THF:OUGH 
f~:I GHT 

Mt-~afJR STF<EET 

SB LEFT 
N.8 I..EF'T' 

11 
58 
47 

l 
58 

414 

4~4 

4/ 

p 1"1 

75 
178 
96B 

128 
1.7~3 

96i3 

IDENTIFYING INFORMATION 

18 
87 

968 

45 
8'7 

968 

721 
'7 ... 7;, 
I ~~ .l 

NAME OF THE EAST/WEST STREET ...... FRONTAGE RD 

18 
87 

968 

4""' ~· 
8~7 

968 

7:21 
7:21 

NAME OF THE NORTH/SOUTH STREET .... MAIN INT. ACCESS 

I=< SH 

DATE AND TIME OF THE ANALYSIS ..... 08-10-1995: SAf PEAK 
OTHER INFORMATION .... 201.5 TOTAL TRAFFIC- INTERNAL INT. 

7 E 
~~8 E 

921 A 

44 E 
:2E3 E 

5!:.i4. A 

B 

1 
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APPENDIXC 
Progression Analysis 



-
-

-

-
,__ 

F'::.:\SSE~~ I I -90 
MULTIPHASE ARTERIAL PROGRESSION PROGRAM 

**** INPUT DATA CONTINUED **** 
**~***************************************************************** **** iNTERSECTION 1 McDDNALDS 

DISTANCE 0 TO 1 
0. FT 

A SIDE QUEUE CLEARANCE 
0 SECS 

ARTERIAL PERMISSIBLE PHASE SEQUENCE 

DU1:·\i.. THRUS 
LT =:. l_EADE 

C2+6) WITH OVERLAP 
C2+5l WITH OVERLAP 

DISTANCE 1 TO 0 
0. FT 

8 SIDE QUEUE CLEARANCE 
2 SECS 

'3FEE:D 
0. i'"!F'H 

CROSS ST PHASE SEQUENCE 
LT 7 LEADS (4+7) 

I'm (J\v1ERU-iP 

f:)RTER I AL STREET C:ROSf:l STREET 
PHA!3E <NEMA) :5[,<SJ 6 i [ .<'j.] ":\ 3[4] 4 7[4] 8 ... ..:.. 

VOLUI"1ES <VPH> 201 1371 0 1 109 i) :201 2:37 0 
f.-1~:, T FLOW F;:ATE (VPJ-1(3) 180~'5 :::.6:20 0 ~.!.6:2<) 0 l900 1305 0 
MINI t1UM i=•H,:~~:;E <SEC) 1U :~:-i 0 :2!5 0 1 ~;;:· , .. ) 1'5 c 

< I 1'-lPUT . :0~:) T ~~) 
F'ASSEF: I I -90 

DECEMBER '-?::::: MULTIPHASE ARTERIAL PROGRESSION PROGRAM 1/Ei;:S I DN :2. 0 

**** INPUT DATA CONTINUED **** 
******************************************************************** **** INTERSECTION 2 24.5 RD. 

DISTANCE 1 TO 2 SPEED DISTANCE 2 TO 1 SPEED 
1400. FT 45. MPH 1400. FT 45. MPH 

A SIDE QUEUE CLEARANCE 
2 SECS 

ARTERIAL PERMISSIBLE PHASE SEQUENCE 

DU?~L THRUS 
LT 5 LEADS 

<2+6) WITH OVERLAP 
(2+5) WITH OVERLAP 

8 SIDE QUEUE CLEARANCE 
2 SECS 

CROSS ST PHASE SEQUENCE 
LT 7 LEADS (4+7) 

NO OVEI~LAP 

ARTERIAL STREET CROSS STREET 
PHASE <NEMA) 5[4) 6 H4J 2 3[4] 4 7[4] 8 
VOLUMES <VPH> 91 1374 0 1519 0 91 90 0 
S~H FLOW RATE (VPHG) 1805 3620 0 3620 (I 1900 333<) 0 
1'1INIMUM PHASE <SEC> (l ~~5 (l 25 0 15 15 0 



• 
..... 

.__ 

-

F'r~SbEF( I .f. --·9(: 
MULTIF'HASE ARTERIAL PROGRESSION PROGRAM \.!ERS I l}i'J 2, U 

·t; :-;; * :+: I l\IPUT DATA C\Jf'·i r H·iUE::C) n: ·p; 

********************************************~*~********************' **** INTERSECTION 3 25 RD. 
DISTANCE '2 TO 

624·0. F r 

A SIDE QUEUE CLEARANCE 
2 SECS 

SPEED 
4~5. MPH 

ARTERIAL PERMISSIBLE PHASE SEQUENCE 

DUAL THRUS 
LT 5 LEADS 

<2+61 WITH OVERLAP 
<2+5) WITH OVERLAP 

DISTANCE 3 TO 2 

8 SIDE QUEUE CLEARANCE 
2 SECS 

f3PEED 
45. MPH 

CROSS ST PHASE SEQUENCE 
LT 7 LEADS (4+7) 

NO OVEF~LAP 

ARTERIAL STREET CROSS STREET' 
F'HASE ( NEI'1A) 5[4] t'.l 1[4] "R~ 

..::. :.:;.[4] 4 7[4] .;·· 
d 

'·v'C.lLUMES (VPH> 141 1481 0 1328 0 141 141 0 
SP1T FLOW Rr:.~TE •: t)F'!-fC:3) 1805 362() 0 :362() () 1900 1805 0 
i'i INI t'IUM PH{\SE (SEC) (l 25 0 25 0 15 15 (:t 

(INPUT. O{HA) 
PASSER I I -·90 

MULTIPHASE ARTERIAL PROGRESSION PROGRAM '·JER::; I OI'J 2. 0 

**** INPUT DATA CONTINUED **** 
~*********~~******************************************************** **** INTERSECTION 4 INDEPENDENT 

DISTANCE ~ TO 4 
:::::B40. FT 

A SIDE QUEUE CLEARANCE 
2 SECS 

SPEED 
45. 1'1PH 

f.iRTERIAL PERI'1 ISS I BLE PHASE SEQUENCE 
ow;L LEFTS ( 1+5) WITH OVERLAP 
DUAL THRUS (2+6) WITH OVERLAP 
LT 5 LEADS (2+5) WITH OVERLAP 
LT 1 LEADS ( 1 +6) WITH OVERLAP 

DISTANCE 4 TO ~ 

:::::840. FT 

8 SIDE QUEUE CLEARANCE 
0 SECS 

SPEED 
45. l'iF'H 

CROSS ST PHASE SEQUENCE 
DUAL LEFTS (3+7) 
WITH OVERU4P 

ARTERIAL STREET CROSS STREET 
PHASE <NEMA) 5[6] 6 1[5] ,., 3[6] 4 7[5] 8 ""' 
VOLUMES <VPH) 127 1544 338 1:::7.78 215 272 113 278 
SAT FLOW RATE <VPHG) 1.805 3620 3330 3620 1805 1900 1805 1900 
i'1 I NI MUM PHASE <SEC) 10 25 10 25 10 15 10 15 



• -

-

( {;RT. SlJI'fY) 
P~~SSER I I -90 

MULTIPHASE ARTERIAL PROGRESSION PROGRAM 

~*** BEST PROGRESSION SOLUTION SUMMARY **** 
GRAND JUNCT. US 6 & 50 DISTRICT 01117/95 RUN NO. .1. 

CYCLE LENGTH 
EFFICIENCY 
~1TTAINABIL IT""{ 

BAND l~ 

BAND B 

::::1 uu SECS 
... .51 
= • 98 

·- 48 SECS 
= 52 SECS 

(i'•1AX IMIN CYCLE > 1:20 SECS) 
( GF~Et.:iT PROGF<ESS I ON) 
(FINE-TUNING 

AVERAGE SPEED 
AVERAGE SPEED 

NEEDED) 

= 45 MPH 
45 1"1PH 

NOTE: ARTERIAL PROGRESSION EVALUATION CRITERIA 

EFFICIENCV 0. 00 - 0. L2 ·- "POOF: PF:OGRESSION" 
0. 13 -· 0. 24 - "FAIR PROGRESSION" 
0. 25 - 0. :36 - II GOOD PF<OGRESS I ON II 
0.37 - 1.00 - "GREAT PROGRESSION" 

t;);TTAH~P,Bli_ITY 1.00- 0.99- "INCREASE MIN THI:::U PH~~SE" 

0. 99 - 0. 70 - "FINE·-TUNING NEEDED" 
0. 69 - 0. 00 - II Ml'~J OF< CHPii'~.JGES NEEDED ll 

( INT. SU!'1Y) 
PASSER II-90 

.CECEI'lBER '?i3 MULTIPHASE ARTERIAL PROGRESSION PROGRAM 

**** INTERSECTION PERFORMANCE SUMMARY **** 
VERSJ:CJI-. .J 2. 0 

CYCLE LENGTH - 100 SECS SYSTEM MAXIMIN CYCLE = 272 SECS 

INT CROSS STREET PHASE MIN. DELAY INTERSECTION AVERAGE DELAY INT 
NO INTERSECTION ART CRS CYCLE <SECS) V/C RATIO CSECS/VEH) NO 

1 I'll: DONALDS -:r 4 63 • s::::; 12.6 1 ·-· 
...... , 24.5 RD. 2 4 185 1. 06 4.3 2 .... 
":!' ... 25 RD. 2 4 

,_, 
..!./.:.. 1. 06 5.0 -:r ..... 

4 INDEPENDENT 4 1 80 .89 26.5 4 

NOTE: PHASE SEQUENCE CODE FOR ARTERIAL <ART) CI~OSS STREET <CRS) 
----------------------------------------------------------------
1 - LEFT TURN FIRST OR DUAL LEFTS LEADING OF: DLJr:~L LEFTS ( 1+5) 
2 - THROUGH FIRST OR DUAL THRUS LEADING OR DUAL THRUS (2+6) 
3 - LEADING GREEN OR NO. 5 LEADING OR LT 5 LEADS (2+5) 
4 - L-AGGING GREEN OR NO. 1 LEADING OR LT 1 LEADS ( 1 +6) 



• -

:li?:,~ INT. 
r"lcDC::NALDS 

Pr~\SSER I I -90 
MULTIPHASE ARTERIAL PROGRESSION PROGRAM 

~***BEST SOLUTION .... NEMA PHASE DESIGNATION**** 
1 .0 SEC OFFSET ART ST PHASE SEQ IS LT 5 LEADS 

.0 % OFFSET CROSS ST PHASE SEQ IS LT 7 LEADS <4+7) 

f.\ETEF< I AL ST!::;;EET CFDSS STREET 
- CONCURRENT PHASES 

PHASE TIME CSECS) 
F'H?~SE TIME < i:) 

::·+5 2+6 1+6 TOTAL 
19.6 62.8 .0 82.4 
19.6 62.8 .o 82.4 

4+7 4+8 3+8 TOTAL 
17.6 .0 .0 17.6 
17.6 .0 .o 17.6 

PHASE ( NEI'1A) 
PHr~~SE DIRECT I Ql'.J 
FH{-\SE TIME (SEC) 
1//C-Rf.HIO 
LEVEL OF SERVICE 
DEU~Y <SECS/VEH) 
LEVEL OF SERVICE 
QUEUE <VEH/U~NE) 

STOPS <STOPS/HR) 
TOTAL INTERSECTION 

12.58 SECS/ 1v'EH 

(BEST.SOl.N) 

-------------- MEASURES OF 
5[6] 6 1[4] 2 

EBLTPP WBTHRU WBLTPM EBTHRU 
19. 6 6'::• 

~-. 8 . 0 8'.) -· 4 
. 4·4· '•T . o .. ;, . 00 . :3'-? 
A 8 A 
\::l 0 10. 6 0 .t"';"l --: 
'-'• . ..... i 

B B A 
l ' 6. c:· 0 ";!" ~. . ·-· ,J . .,.,,. ...::. 

15:~:~ .. i'07 u 0. 999. 

EFFECTIVENESS ---------------
3[4] 4 7[4] 8 

NBLTPM SBTHRU SBLTPM NBTHRU 
. 0 

.00 

. i) 
,-, . ._, 

0. 

17.6 17.6 .o 
·7-~ .. ..::, 

c 
42.1 

D 

• 8:2 • ()(! 

D 
49.0 

D 
5.3 7.3 .o 

199. 244. o. 
DEL:~i'l FUEL COI'·JSUMPT I ON MINIMUM DELAY CYCLE 

47. ··~ 1 ...::. ... Gr:::\L/HR 

F'ASSEF: II-90 
MULTIPHASE ARTERIAL PROGRESSION PROGRAM t)ERS I ON 2. 0 

****BEST SOLUTION CONTINUED .••• NEMA PHASE DESIGNATION**** *** INT. 2 90.9 SEC OFFSET ART ST PHASE SEQ IS DUAL. THRUS (2+6> 
24.5 RD. 90.9 % OFFSET CROSS ST PHASE SEQ IS LT 7 LEADS (4+7) 

f-iRTERIAL STREET CF;OSS STF£ET 
CONCURHENT PHASES 2-t-6 1+6 1+5 TO.TAL 4+7 4·+·8 :3+8 TOT(.);L 
F'Hf4SE TIME <SECS) 85 .. () .0 .0 85.0 15.0 . () .0 15.0 
PHASE TIME ( ~~) 85.0 .o .0 85.0 l5. (> .0 .o 15.0 

---------·----- MEASURES OF EFFECT I 1/ENESS ------·-· .. --------
F'H?\SE <NEMA> 5(4] 6 1[4] 2 3[4] 4 7(4J EJ 
PH(.\SE DIRECTION EBLTPM WBTHRU WBLTPM EBTHRU NBLTF'M SBTHF;U SBLTPM NBTHRLJ 
PHP,SE TIME <SEC) .0 85.0 .0 85.0 .o 15.0 15.0 .0 
V/C-RATIO ..., ' • ..::.o .46 .00 . 51 .00 .40 .20 .00 
LP/EL OF SERVICE A A A A A 
DELAY <SECS/VEH) 4.3 ~ '":!' ..:. . ,_, .0 2.5 .0 35.3 3:2.7 .0 
LEVEL OF SERI/ICE A A A - D D 
QUEUE <VEH/LANE) • 7 3.5 .0 3.8 .0 2.1 1. 2 .o 
STOPS <STOPS/HR) 31. 1238. o. 1370. o. 8< ...... 7:3. 0. 
TOTAL INTERSECTION DELAY FUEL CONSUMPTION MINIMUM DELAY CYCLE 

4.28 SECS/VEH 106.87 GAL/HR > 12() SECS 
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...... 

--

( 9E~sr. sou .. !~ 
PASSER II-90 

DECEI'1BEP 9~'S MULTIPHASE ARTERIAL PROGRESSION PROGRAM '/ER'3 I Ol'J 2. 0 

****BEST SOLUTION CONTINUED .... NEMA PHASE DESIGNATION**~* *** INT. 3 .8 SEC OFFSET ART ST PHASE SEQ IS DUAL THRUS (2+6> 
25 RD. .8 % OFFSET CROSS ST PHASE SEQ IS LT 7 LEADS C4+7> 

CONCURRENT PHASES 
PHASE TIME CSECS) 
PHASE TIME ( 1;) 

PHl~SE ( NEMA) 
r.::·Ht-)SE DIRECT I ON 
PH~~SE TIME (SEC) 
\.1/C-F<c~TIO 

LE\)EL OF SER~/ ICE 
DELAY (SECS/VEH) 
L.E'JEL OF SEF.;:VICE 
QUEUE CVEH/LANE> 

f~RTEH It~L STREET 
2+6 1+6 1+5 TOTAL 

85.0 .0 .0 85.0 
85.0 .o .o 85.0 
-------------- MEASURES OF 
5(4] 6 1(4] 2 

EBLTPM WBTHRU WBLTPM EBTHRU 
.o 85.0 .0 85.0 

.46 • 5(J • (H) • 4·5 
A A A 
5.4 1 • (; . (; 
A A A 
1.0 2. \) .0 

CRm:'lS STREET 
4+7 4+8 

15.0 .0 
15.0 .o 

EFFECTI~.'ENESS 

3[4] 4 
NBL TP!'-'1 SBTHRU 

• 0 
.00 

.0 

15.0 
.6:2 
8 

D 
3.6 

3+8 TUTAL 
.0 15.0 
.0 l::".i.O 

7[4] 8 
SBLTPI"l NBTHRLJ 
15.0 . () 

.58 .00 
{-) 

""";':( 
--~ # .. 4 . 0 

D 
~ t.. ._,. :.,;,; .0 

STOPS CSTOPS/HRl 60. 
fOTAL INTERSECTION DELAY 

5.00 SECS/VEH 

1328. 0. 1197. 
FUEL CONSUMPTION 
13: .. 52 Gr4L/HR 

135. 126. 0. 
MINIMUM DELAY CYCLE 

> 120 SECS 

(8EST.SOLN) 
PASSER II-90 

DEC:Ei•1BEF< 93 MULTIPHASE ARTERIAL PROGRESSION PROGRAM ~)EF:S I ON 2. 0 

****BEST SOLUTION CONTINUED .... NEMA PHASE DESIGNATION**** 
**t INT. 4 55.6 SEC OFFSET ART ST PHASE SEQ IS LT 1 LEADS (1~6l 

[NDEPENDENT 55.6 % OFFSET CROSS ST PHASE SEQ IS DUAL LEFTS (3+7) 

t=-"iPTERIAL STF:EET CROSS STF:EET 
COI\.ICUF\REI\IT PHASES 1+6 2+6 2+5 TOTAL 3+'7 3+8 4+8 TDTAL 
P!-!r:.)SE T Il'1E <SECS) 17.0 :39. 1 11.'? 6~'. 8 11. ::::; .o 20.9 32.2 
PHASE TIME (%) 17.0 39. 1 11.7 67.8 11.3 .o 20.9 32.2 

---------·--·---- MEASURES OF EFFECT I ~)ENESS ---------------
PHASE <NEMA> 5[6] 6 1[5] 2 3(6] 4 7[5] 8 
PHt!~SE DIRECTION EBLTF'P WBTHRU WBLTF'R EBTHF:U NBLTPP SBTHRU SBLTPR NBTHF:U 
PHASE TIME <SEC> 11.7 56.1 17.0 50.8 12. 1 20.9 11.3 21.7 
V/C-Rf-HIO 5? . - . s:~ .77 .80 .70 .80 .76 .78 
LEVEL OF SERVICE A D c c B c c c 
DELAY <SECS/VEH) ~~:2. :' 19.2 42.3 20.8 29.:2 44.3 55.:3 42.0 
LEVEL OF SERVICE D B D c - c D E D 
QUEUE <VEH/LANE) 2.6 11.2 5. 1 10.7 4·. 7 7.4 ~5 .. 9 7.2 
STOPS <STOPS/HR) 110. 1429. 321. 1273. 205. 278. 123. 279. 
TOTAL INTERSECTION DELAY FUEL CIJNSUMPTION MINIMUM DELAY CYCLE 

26.52 SECS/VEH 106.28 GAL/HR 80 SECS 
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r.::•,:..!E3SEF: I I -90 
MULTIPHASE ARTERIAL PROGRESSION PROGRAM 

**** TOTAL ARTERIAL SYSTEM PEF:FORMANCE **** 
GRAND JUNCT. US 6 & 50 DISTF..:ICT 01./ 17./9~'5 F<UN !',JCJ. .1 

CYCLE LENGTH = 100 SECS BAND A = 48 SECS BAND B = 52 SECS 
AVERAGE PROGRESSION SPEED - BAND A ~ 45 MPH BAND B - 45 1'1PH 

.51 EFFICIENCY .98 ATTAINABILITY 

AVERAGE INTERSECTION DELAY TOTAL SYSTEM DELAY 
13.2 SECS/VEH 50.6 VEH-HR/HR 

TOTAL SYSTEM FUEL CONSUMPTION TOTAL SYSTEM STOPS 
393.89 GAL/HR 11963. STOPS 

TOT?~L NU!VIBER VEHICLES 
1 ~::781. 

M1:·\ X I MIN CYCLE 
> 120 SECS 



• crs. D UlC3M) 
I:::'ASSER I I -90 

MULTIPHASE ARTERIAL PROGRESSION PROGRAM 

RUN NO 1 DISTRICT 01/17/95 CYCLE = 100 SECONDE 

INT 4 
INDEF't:::~N 

1-HJI:;~ I Z (Jl'.JT Pll.... SCP,L.E 1 INCH ··· 
VERTICAL SCALE 1 INCH -
I 
IXX.// 

T 

'f 
·' 
T .. 
;[ 

I 
I 
I 
I 
I 
I 
I 
I 
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I 
I 
I 
l 
I 

\\\XXXXXiX// 

HfT :3 I i 
I • 

60 SECS 
1000 FEET 

<1 inch - 10 characters) 
<1 inch = 6 lines) 

\\\XXXXXXX// \\.\XXXXXXx/·/ 

25 RD. IXXXXXXXXXXXXXX i xxxxx:x:.xx:xxxxx 
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INT 2 

I 
I 
I 
I 

24.5 RD IXXXXXXXXXXXX 
9U.9S I 

xx: xxx:o.xx:::(XXX 

,__ I 

,__ 

I . 
I 
I. 
I 

L·.ff 1 I 
McOONAL I///XXXXXXXXXXX 

o.os 
/AI 

45 I"'PH 
48 SECDND BAND 

:// xxx:xxxxxxxx 

=== DUAL LEFTS (1+5) 
/II LT 5 LEADS <2+5) 

xxxxxxxxxxxxxx xxxxxx::o:xxxxxx 

\B\, 
45 11PH 

52 SECOND Br:.lti'.!D 

XXX DUAL THRUS (2+6) 
\\\ LT 1 LEADS (1+6) 
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Queue Calculations 
Rimrock Shopping Center 

Peak-hour, Saturday 

Movement: Southbound thrus on Independent Ave. at US 6 & 50 

c = Cycle length (sec) = 
Ge = Effective Green, (sec) = 
Q = Approach Flow, (veh/hour) = 
q = Approach Flow, (veh/sec) = 
n = Average Queue Length, (#of veh) 
Tr = Effective Red, (sec) = 
X = Number of vehicles 
z = Average number of vehicles passing a point at during time t. 

100 
21 

275 
0.0764 

79 

Assuming vehicles are unblocked and arrive during green and can complete turn. 

Z = q*c = 8 Vehicles/cycle 

P(x) = ((expA(-q*Tr))*(q*Tr)"x)/(x!) = 
Cumulative P(X) 

X= 0 P(x) = 0.002 0.002 Storage needed 
X= 1 P(x) = 0.014 0.017 Storage needed 
X= 2 P(x) = 0.044 0.060 Storage needed 
X= 3 P(x) = 0.088 0.1,·8 Storage needed 
X= 4 P(x) = 0.132 0.280 Storage needed 
X= 5 P(x) = 0.160 0.440 Storage needed 
X= 6 P(x) = 0.161 0.601 Storage needed 
X= 7 P(x) = 0.138 0.739 Storage needed 
X= 8 P(x) = 0.104 0.844 Storage needed 
X= 9 P(x) = 0.070 0.914 Storage needed 
X= 10 P(x) = 0.042 0.956 
X= 11 P(x) = 0.023 0.979 
X= 12 P(x) = 0.012 0.991 
X= 13 P(x) = 0.005 0.996 
X= 14 P(x) = 0.002 0.999 
X= 15 P(x) = 0.001 0.999 
X= 16 P(x) = 0.000 1.000 

Assume vehicle length = 20 ft. 

Number of vehicles = 9 Vehicles 

Queue Length = 20 *#of veh = 180 Feet 

Formulae Source: Poisson and Other Distribution in Traffic, ENO Foundation for Transportation, 
Saugatuck, 1971, Connecticut, pg. 31. 
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Queue Calculations 
Rimrock Shopping Center 

Peak-hour. Saturday 

Movement: Northbound thrus on ''main" access at US 6 & 50 

c = Cycle length (sec) = 100 
Ge = Effective Green, (sec) = 21 
Q = Approach Flow, (veh/hour) 285 
q = Approach Flow, (veh/sec} = 0.0792 
n = Average Queue Length, (#of veh) 
Tr = Effective Red, (sec} = 79 
X = Number of vehicles 
z = Average number of vehicles passing a point at during timet. 

Assuming vehicles are unblocked and arrive during green and can complete tum. 

Z = q*c= 8 Vehicles/cycle 

P(x} = ((exp"(-q*Tr)}*(q*Tr}"x)/(x!) = 
Cumulative P(X) 

X= 0 P(x} = 0.002 0.002 Storage needed 
X= 1 P(x) = 0.012 0.014 Storage needed 
X= 2 P(x) = 0.038 0.052 Storage needed 
X= 3 P(x) = 0.078 0.130 Storage needed 
X= 4 P(x) = 0.123 0.252 Storage needed 
X= 5 P(x) = 0.153 0.406 Storage needed 
X= 6 P(x} = 0.160 0.566 Storage needed 
X= 7 P(x) = 0.143 0.708 Storage needed 
X= 8 P(x) = 0.112 0.820 Storage needed 
X= 9 P(x) = 0.078 0.897 Storage needed 
X= 10 P(x) = 0.049 0.946 Storage needed 
X= 11 P(x) = 0.028 0.974 
X= 12 P(x) = 0.014 0.988 
X= 13 P(x) = 0.007 0.995 
X= 14 P(x) = 0.003 0.998 
X= 15 P(x) = 0.001 0.999 
X= 16 P(x) = 0.001 1.000 

Assume vehicle length = 20 ft. 

Number of vehicles = 10 Vehicles 

Queue Length = 20 *# ofveh = 200 Feet 

Formulae Source: Poisson and Other Distribution in Traffic, ENO Foundation for Transportation, 
Saugatuck, 1971, Connecticut, pg. 31. 
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Queue Calculations 
Rimrock Shopping Center 

Peak-hour, Saturday 

Movement: Westbound left-turns on US 6 & 50 

c = Cycle length (sec) = 100 
Ge = Effective Green, (sec) = 12.5 
a = Approach Flow, (veh/hour) 204 
q = Approach Flow, (veh/sec) = 0.0567 
n = Average Queue Length, (#of veh) 
Tr = Effective Red, (sec) = 87.5 
X = Number of vehicles 
z = Average number of vehicles passing a point at during timet. 

Assuming vehicles are unblocked and arrive during green and can complete turn. 

Z = q*c = 6 Vehicles/cycle 

P(x) = ((exp"(-q*Tr))*(q*Tr)"x)/(x!) = 
Cumulative P(X) 

X= 0 P(x) = 0.007 0.007 Storage needed 
X= 1 P(x) = 0.035 0.042 Storage needed 
X= 2 P{x) = 0.086 0.128 Storage needed 
X= 3 P(x) = 0.143 0.271 Storage needed 
X= 4 P(x) = 0.177 0.448 Storage needed 
X= 5 P(x) = 0.175 0.623 Storage needed 
X= 6 P(x) = 0.145 0.768 Storage needed 
X= 7 P(x) = 0.103 0.871 Storage needed 
X= 8 P(x) = 0.064 0.935 Storage needed 
X= 9 P(x) = 0.035 0.970 
X= 10 P(x) = 0.017 0.987 
X= 11 P(x) = 0.008 0.995 
X= 12 P(x) = 0.003 0.998 
X= 13 P(x) = 0.001 0.999 
X= 14 P(x) = 0.000 1.000 

Assume vehicle length = 20 ft. 

Number of vehicles = 8 Vehicles 

Queue Length = 20 *#of veh = 160 Feet 

Formulae Source: Poisson and Other Distribution in Traffic, ENO Foundation for Transportation, 
Saugatuck, 1971, Connecticut, pg. 31. 
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COLLISION DIAGRAM 
INTERSECTION OF Route 6 & 50 AND 

PERIOD 3 Years FROM 1991 

CITY Grand Junction PREPARED 

) SAM'S CLUB 

Frontage Road 

) 

us 6 & 50 
6/1/93 C/0 

~ j • 

8/30/94 C/0 
--o--

_____ F~r~o~n~t~a~g~e_R~oa~d~ _____ ) 

NOT TO SCALE 

SYMBOLS TYPES OF COWSIONS 

... )))))) 

IZI 
0 

• 0 
...._ e e..-

MOVING VEHICLE 

BACKING VEHICLE 

PEDESTRIAN 

PARKED VEHICLE 

INJURY 

FATAUTY 

FIXED OBJECT 

OUT OF CONTROL 

•I• HEAD ON 

... ~ ANGLE 

r- BROADSI[)E 

.. I• REAR-END 

7~ SIDESWIPE -SAME 

7"- SIDESWIPE-OPP. 

SAM'S CLUB 

TO 1994 

BY PDM 

l ~ 

~ ~ 

(~ 
Independent Avenue 

c 
4/29/94 C/0 

• I .. 

11/20/93 C/L 
• I• 

8/29/94 C/0 
~ 

12/5/93 C/D 
• I • 

( __ 
( 

ROAD SURFACE/UGHTING 

c DRY, CLEAR 
w WET 
s SNOWY, ICY 
0 OTHER 
D DAYUGHT 
N DARK/NO UGHTS 
L DARK/UGHTEO 

~ Leigh, Scott & Cleary 
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COLLISION DIAGRAM 
INTERSECTION OF 

PERIOD 3 Years 

CllY Grand 

Frontage Road 

us 6 & 50 
10/8/94 C/0 •I..,. 

Route 6 & 50 

FROM 

Junction 

) 

Frontane Road ) 
~!!!!~ 

NDT TD SCAL£ 

AND lndecendent Avenue 

1991 TO 1994 

PREPARED BY PDM 

~ 

~ ~ 

(~ 

c 
6/30/92 C/0 

• I .. 

~STOP 
~-5-IG-N-------------------

( 
SYMBOLS TYPES OF COWSIONS ROAD SURFACE/UGHTING 

t.tOVING VEHICLE .. 1 .. HE:AD ON C DRY, CLEAR .. )))))) BACKING VEHICLE ... I"' ANGLE 

--- PEDESTRIAN r- BROADSIDE 
IZl PARKED VEHICLE 

W WET 
S SNOWY, ICY 
0 OTHER 

D DAYUGHT 
0 INJURY .. I• REAR-END N DARK/NO UGHTS 

• FATAUTY 7"""'- SIDESWIPE -SAME 
0 FIXED OBJECT 

-·~~- OUT OF CONTROL 7-...._.._ SIDESWIPE -OPP. 

L DARK/UGHTED 

L. Leigh, Scott & Cleary 
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..... COLUSION DIAGRAM 

INTERSECTION OF Non Intersection AND 

- PERIOD 3 Years FROM 1991 TO 1994 

CITY Grand Junction PREPARED BY PDM 

~ 

~~ 

(~ 
E-o 
~ co ~ 
ll:: :::::> 

Q E-o ~ 

< 00 Q 
0 = 00 ll:: E-o ::s -tO < < 

J t\2 l J ~ l Joo~ 

c J l J 
7/1 2/9.3 C/0 12/21/92 C/,!1 l 6/.30/92 C/0 6/.30/92 C/0 

• t• --o-- us 6 & 50 
.. I .. 

7/12/94 C/0 12/11/91 W/N 
•i .. •i .. 

J [ 1 ( J ( 
1 f ~( l ( 

:::::> z 
~ 
> < 
E-o z 
t';a;J 
0 z 
t';a;J 
ll.t 
~ 
0 z -NDT TD SCALE 

SYMBOLS TYPES OF COWSIONS ROAD SURFACE/UGHTING 

MOVING VEHICLE • I • HEAD ON c DRY, CLEAR 

•HUH BACKING VEHICLE •I~ ANGLE w WET 

--- PEDESTRIAN r- s SNOWY, ICY 
BROADSIDE 0 OTHER 

IZI PARKED VEHICLE 
-

D DAYLIGHT 
0 INJURY ... 1 .. REAR-END N DARK/NO UGHTS 

• FATALilY 
7""' SIDESWIPE-SAME 

L DARK/UGHTED 

0 FIXED OBJECT 

~ -411 a..- OUT OF CONTROL 7---... SIDESWIPE-OPP. Leigh, Scott & Cleary 
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COLLISION DIAGRAM 
INTERSECTION OF _____ -=U=S---=-6 _____ AND. _____ .....;U~S::....::5:..::0~-----

PERIOD 3 Years FROM~...-____ 19_9_1 _____ T0. _____ 1_9_9_4 ____ _ 

CITY _____ G:::..:r..::a:..:....:n..:.d_J:::..:u:.:.n.:..:c:.:.ti:.=o.:..:.n _______ PREPARED BY ______ P;....D;;;;.;M;.;.;._ ___ _ 

SYMBOLS 

MOVING VEHICLE 

.. unH BACKING VEHICLE 

--- PEDESTRIAN 

IZl PARKED VEHICLE 

0 INJURY 

• FATALITY 

0 FIXED OBJECT 
.... A,. OUT OF CONTROL 

us 6 & 50 
Interchange 

TYPES OF COWSIONS 

.. I• HEAD ON .. ~ ANGLE 

r- BROADSIDE 

.. 1 .. REAR-END 

7""- SIDESWIPE-SAME 

7"- SIDESWIPE-OPP. 

ROAD SURFACE/LIGHTING 

c DRY, CLEAR 
w WET 
s SNOWY, ICY 
0 OTHER 
D DAYUGHT 
N DARK/NO UGHTS 
L DARK/UGHTEO 

~ Leigh, Scott & Cleary 

I 
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us 6 & 50 
12/20/9.3 C/L 

•I • 

6/22/92 C/D 
.. I • 

----~F~ro~n~t~a~g~e~R~o~a~d~ ____ ) 

NOT TO SCAL£ 

SYMBOLS 

MOVING VEHICLE .. )))))) BACKING VEHICLE 

--- PEDESTRIAN 

fZI PARKED VEHICLE 

0 INJURY 

• FATAUTY 

0 FIXED OBJECT 
.. II Q.- OUT OF CONTROL 

( __ _ 
11/1/9.3 C/D --o--

4/8/9.3 C/D 8/29/92 C/L 
,.. I ,.. ----a---

( __ 
( 

TYPES OF COLLISIONS ROAD SURFACE/LIGHTING 

•I• HEAD ON C DRY, CLEAR 
W WET 
S SNOWY, ICY 

0 OTHER 
D DAYUGHT 

... ,"""' ANGLE 

f- BROADSIDE 

.. I• REAR-END N DARK/NO UGHTS 

7--....... SIDESWIPE-SAME 
L DARK/UGHTED 

7" SIDESWIPE -OPP. ~ Leigh, Scott & Cleary 
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REVIEW COMMENTS 

Page 1 of 3 

FILE #CUP-95-137 TITLE HEADING: Conditional Use Permit - Rimrock 
Market Place (REVISED) 

LOCATION: 2523 Highway 6 & 50 

· PETITIONER: High Plains land Co. (Jim Cook) 

PETITIONER'S ADDRESS/TELEPHONE: 

PETITIONER'S REPRESENTATIVE: 

10955 lowell, Ste. #930 
Overland Park, KS 6621 0 
913-345-2354 

Landesign (Phil Hart) 

STAFF REPRESENT A liVE: Michael Drollinger 

NOTE: THE PETITIONER IS .REQUIRED TO SUBMIT FOUR (4) COPIES OF WRITTEN 
RESPONSE AND REVISED DRAWINGS ADDRESSING All REVIEW COMMENTS ON OR BEFORE 
5:00P.M., AUGUST 25, 1995. 

MESA COUNTY BUILDING DEPT. 
Bob lee 

No Comments. 

.CITY FIRE DEP.ARTMENT 
Hank Masterson 

8/3/95 
244-1656 

8/4/95 
244-1414 

1. The 8" water line serving this complex must be a looped system. The water line proposed 
is a dead end line from where it connects to the existing 8" line on Independent Avenue. 
To create a true looped line the system must be fed from two directions. 

2. A looped line can be created using the proposed plan by either extending the line where 
it ends at the intersection of the new frontage road/main entrance- north to the 8" line in 
the existing frontage road or extending it northwest along the new frontage road to the line 
on Independent Avenue. 

3. The proposed fire hydrant locations and fire department access are both acceptable. 

CITY ATTORNEY 
lohn Shaver 

8/11/95 
244-1501 

Evidence of title in or conveyance to High Plains Land Co. needs to be provided. 

CITY DEVELOPMENT ENGINEER 
lody Kliska 

See attached comments. 

8/16/95 
244-1591 



August 18, 1995 

REVIEW COMMENTS FOR: Rimrock Marketplace CUP-95-137 

TYPE OF REVIEW: Conditional Use Permit 

REVIEWED BY: jody Kliska 

Traffic Study 

1. On page E-1 the study states the assumption that by the end of 1995 the southern 
extension of Independent Avenue will be modified to only allow right turns to and 
from Independent Avenue accesses to US 6 & 50. No detail is shown on the submitted 
plans which shows how that is accomplished. 

2. Page E-11 states the intersection of the frontage road and main access is planned to be 
a four-way stop configuration, but further in the report on page G-3 states it will be 
two-way stop controlled. The plans do not show any control. 

3. The summary did not address the frontage road extension or the number of proposed 
lanes for the frontage road. 

Site Plan 

4. What is the cross-hatched area on the northwest portion of the site supposed to 
represent? 

5. The plan shows a portion of parking on property other than this site, as well as street 
improvements on a portion of other property. Nothing on the plans or in the narrative 
addresses this. 

6. What does "deed line description overlaps" mean on the site plan? 

7. The frontage road as shown does not match the lane configuration used in the traffic 
study for analysis. The site plan should be representative of the proposed construction. 

8. The site plan needs to identify access pointsfor the proposed pad sites. No access will 
be allowed to the pads from the main access. 



9. The site plan does not indicate the extent of improvements to the frontage road. Cross
sections A-A and C-C are called out on the plan but are not shown anywhere. 

10. The on-site circulation is not efficient. The main access dumps cars directly into the 
parking lot. The original proposal of a boulevard like entry to the front of the anchor 
store functioned much better. The service drive around the back of the stores appears 
to just terminate into the parking lot, leaving trucks to find there way through the 
parking lot to exit. The entry to the strip of stores does not lead patrons directly to the 
stores but off to one side with poor intersection geometry into the parking lot. A 
reconfiguration of the intersection with the frontage road leading to the center of the 
stores would work more efficiently and cause less frustration to customers. 

11. No parking summary was provided on the plans to verify the required parking is met. 

Drainage 

12. An analysis of the existing culverts under the railroad and river Road will be required, 
as well as an analysis of the ditch conveying water to the river. Is there a drainage 
easement for the ditch which runs to the river? 



FilE #CUP-95-137 I REVIEW COMMENTS I page 2 of 3 

GRAND VAllEY RURAl POWER 
Perry Rupp 

None at this time. 

GRAND JUNCTION DRAINAGE DISTRICT 
John Ballagh 

817195 
242-0040 

8114195 
242-4343 

1. The preliminary drainage plan is adequate for preliminary approval. The proposed 30' 
drainage easement will only suffice if the open drain is piped. Otherwise the open drain 
easement with road on both sides will be required. 

2. Piping will be to GJDD specs or higher. Intersecting pipes will only be allowed at manholes. 
3. Grant of easement along the final alignment should be to GJDD. 
4. Definite responsibility for all drainage structures and facilities should be made clear on one 

or more permanent documents. 
5. GJDD expects a final drainage study, to be reviewed, prior to final plan(s) approval. 

UTE WATER 
Gary Mathews 

8110195 
242-7491 

Water mains shall be C-900, Class 150. Installation of pipe fittings, valves and services including 
testing and disinfection shall be in accordance with Ute Water standard specifications and 
drawings. Developer will maintain the water system installed on property and in the easement 

·located to the West. A looped system is required to supply sufficient fire flow requirements. Water 
meters will be installed inside buildings with a outside touch pad reader. 

POLICIES AND FEES IN EFFECT AT THE TIME OF APPLICATION WILL APPLY ... 

COlORADO DEPARTMENT OF TRANSPORTATION 
Rich Perskellim Nail 

8115195 
248-7212/248-7213 

The Colorado Department of Transportation's comments are as follows: 
Our original comments are still in effect. Both COOT and the City of Grand Junction must 
agree on a transportation system for this development Then the approved transportation 
system must be constructed before any development is authorized. The current plan would 
require the acquisition of right-of-way from land owners who are not a part to this 
development. Therefore, their land must be acquired before the development is allowed to 
proceed, or we will not have a transportation system to meet the needs of the traveling 
public due to the developers' impacts. 

COMMUNITY DEVElOPMENT ENGINEER 
Michael Drollinger 

See attached comments. 

8/16/95 
244-1439 
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CITY POLICE DEPARTMENT 
Dave Stassen 

8116195 
244-3587 

The traffic flow at both the main entrance and the second entrance is confusing. 

What are the plans for the northwest corner of the property? (where the frontage road enters the 
~ property). 

What are the fencing and lighting plans for the rear of the project? I would suggest at least .5 
candlepower for the whole rear of the buildings. 

Is there enough room at the southeast corner for trucks to make the corner. 

CITY UTILITY ENGINEER 
Trent Prall 

WATER- Ute Water 
SEWER- City of Grand Junction 

8116195 
244-1590 

1. 1 5" Venegas sewer appears to be available, if grade permits, rather than extending sewer 
up to West Independent. 

2. Site plan fails to depict easements for proposed sewer on west side of proposed 
development. 

3. Site plan very unclear; please include legend. 
4. Sewer and water plan unclear; please include legend and labels. 
5. The most south-westerly unit (22,499 s.f.) appears to be over easement running parallel to 

west property. 

LATE COMMENTS 

CITY PARKS & RECREATION DEPARTMENT 
Shawn Cooper 

8116195 
244-3869 

1. It appears that adjacent trails will be on the roads and across River Road. No additional trail 
easements seem necessary. 

2. Parks & Open Space fees will apply. 

PUBLIC SERVICE 
lon Price 

8123195 
244-2693 

Additional easements will be required for electric lines when job is designed. 

TO DATE, NO COMMENTS RECEIVED FROM: 
City Property Agent 
Mesa County Building Department 
Corps of Engineers 

revised 8/23/95 

Mesa County Planning Department 
U.S. West 
Persigo Wastewater Treatment Facility 
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MESA COUNTY PLANNING DEPARTMENT 
Matt Osborn 

8130195 
244-1724 

Site appears to have too much parking and not enough landscaping. The site should be modified 
r. to move the buildings to the front with parking in the rear. In doing so, there will be easier access 

for customers visiting the building pads along the highway and the remaining stores without having 
to drive. 

TO DATE, NO COMMENTS RECEIVED FROM: 
City Property Agent 
Mesa County Building Department 
Corps of Engineers 

U.S. West 
Persigo Wastewater Treatment Facility revised 915195 



RESPONSE TO REVIEW COMMENTS 

August:Z3, 1995 

Title: RIMROCK MARKET PLACE, Revised Conditional Use Permit 

File No: CUP-95-137 

Location: 2523 Highway 6 and 50 

The following agency comments were informational in nature, or do not requ1re a 
response: 

BUILDING DEPARTMENT 
GRAND VALLEY RURAL POWER 
UTE WATER 
COLORADO DEPT. OF TRANSPORTATION 

RESPONSE TO FIRE DEPARTMENT: 
The final construction plans will include looping as suggested by the department. 

RESPONSE TO GRAND JUNCTION DRAINAGE DIST.: 
The final construction plans will incorporate the district's construction specification for the 
piping of the existing open drain. A final plat will be prepared which will dedicate a 
permanent drainage easement to the district. The final drainage study will be provided for 
the district's review in conjunction with the submission of the final construction plans. 

RESPONSE TO POLICE DEPT.: 
The site plan has been modified to avoid confusion with the traffic flows at the main 
entrance and at the northwest corner of the property. A six foot chain link fence will be 
constructed along the site's southerly boundary. A minimum of 0.5 candlepower lighting 
will be located along the entire length at the rear of the buildings. 

RESPONSE TO UTILITY ENGINEER: 
The Utility Plan has been revised to clarify the intent of the routing of the sewer and water 
mains. Tentative easements have also been added to the plan. A final plat will be 
prepared and submitted for review showing the exact location of all easements and rights
of-way. 



RESPONSE TO DEVELOPMENT ENGINEER: 
Traffic Study 

1. The site plan has been modified to eliminate the extension of lndep~ndent 
Avenue to the proposed relocated frontage road. 

2. Based on the modified site plan, the intersection of the frontage and main 
access will be a controlled three way stop intersection 

3. The proposal calls for the extension of the frontage easterly to Mulberry Avenue. 
The frontage road will be constructed to a three lane width across the Rimrock 
Market Place property tapering to a two lane section between the site and Mulberry 
Avenue. 

Site Plan 
The eight comments by the department have been incorporated into the modified 
site plan. 

Drainage 
The preliminary drainage analysis indicates that the culverts under the railroad and 
River Road have sufficient capacity to convey the increased storm water run off. 
There is not a recorded drainage easement for any of the existing drainage channel 
'Which crosses the site or between River Road and the Colorado River. However, 
the Grand Junction Drainage District does have access to the drain since they 
historically have maintained the channel for it entire length. 

RESPONSE TO COMMUNITY DEVELOPMENT: 
1. Guidelines for signage at Rimrock Marketplace are attached. 

2. A updated appraisal will be transmitted to the department under separate cover. 

3. A Land Use Summary has been added to the site plan. 

4. The site plan has been modified to reflect the revisions requested by the department 
for site circulation. 

5. Access points to the pad sites are shown on the modified site plan. 



STAFF REVIEW 

FILE: #CUP 95-13 7 

DATE: August 30, 1995 

REQUEST: Conditional Use Permit- Rimrock Marketplace Retail Center 

LOCATION: SW corner 25 112 Road & Hwy. 6 & 50 

APPLICANT: High Plains Land Company 
10955 Lowell 
Overland Park, KS 66210 --

EXISTING LAND USE: Vacant/retail 

PROPOSED LAND USE: Retail center 

SURROUNDING LAND USE: 
NORTH: Commercial (Sam's Club) 
SOUTH: Railroad 
EAST: Vacant 
WEST: Commercial (Various) 

EXISTING ZONING: C-1 & C-2 

PROPOSED ZONING: No Change 

SURROUNDING ZONING: 
NORTH: C-2 
SOUTH: I-1 (County Zoning) 
EAST: C-1 
WEST: C-2 

RELATIONSHIP TO COMPREHENSIVE PLAN: 

No comprehensive plan exists for the area. 
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STAFF ANALYSIS: 

The staff analysis is divided into three sections: (1) an overview of the proposal; (2) planning 
analysis of conditional use permit criteria and (3) staff findings and recommendations: 

The Development Proposal 

High Plains Land Company is requesting Conditional Use approval of an approximately 370,000 
square foot retail center plus additional "pad site" development on an approximately 44.6 acre parcel 
on Highway 6&50 just west of 25/112 and directly south of Sam's Club. 

The staffhas been working with the petitioner from the early stages of the proposal to develop the 
site development and circulation layouts which are illustrated on the attached preliminary site 
development plan. The site development and access plans will be further refined to meet applicable 
code and review agency requirements and requires Site Plan Review prior to issuance of a Planning 
Clearance. 

The development proposal is detailed in the petitioner's General Project Report. Briefly, access to 
the proposed site will be from three points, two along Hwy 6&50 and one from a proposed extension 
to the frontage road to be constructed from the vicinity of Gene Taylor's to the subject site. The 
major retail users will be located to the rear of the parcel. Smaller "pad" users will be located on 
sites which are generally to the north of the proposed relocated frontage road and will have their own 
parking. Service access to the retail center is available to the rear of the buildings. Buildings will 
cover approximately 19% of the site whereas almost 53% ofthe site will be covered by parking and 
drives. Landscaping as prescribed by the Code will be provided along the frontage and in the 
parking lot. The relocated frontage road will be dedicated as public right-of-way. 

Planning Analysis of Conditional Use Permit Criteria 

Section 4-8 of the Zoning and Development Code specifies the criteria used to evaluate all uses 
requiring a special and conditional use permit. The proposed project falls in the use category of 
"major shopping center" which requires a conditional use permit in the C-1 and C-2 zoning districts. 
This section contains staffs evaluation of the conditional use criteria based on the proposed project. 

It is important to note that a conditional use is not a use by right. In general terms, the Planning 
Commission must evaluate whether the use proposed can function satisfactorily at the subject site 
without creating significant adverse impacts on surrounding properties or public services. Staff 
analysis of the specific Code criteria are as follows: 

1. The proposed use must be compatible with adjacent uses. 

The uses proposed are compatible with those existing in the Hwy. 6&50 corridor. 
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2. The use shall be approved only if the design features of the site, such as service areas, pedestrian 
and vehicular circulation, safety provisions, accessory uses, accessways to and from the site, 
buffering, etc. are sufficient to protect adjacent uses. 

Based on staffs review of the preliminary design, no determination can be made regarding 
the adequacy of the vehicular circulation design based on the revised site plan. Further traffic 
analysis is required to address this issue and is detailed later in the staff report. Other site design 
features appear to be adequate. Specific design details are required in the final site plan design and 
are subject to staff approval. 

3. Proposed accessory uses must demonstrate that they are necessary and desirable. 

No accessory uses are proposed at this time. 

4. Adequate public services (e.g. sewage and waste disposal, domestic and irrigation water, gas, 
electricity, police and fire protection) must be available without the reduction of services to other 
existing uses. 

The petitioner is required to accommodate the concerns of City agencies regarding sewage, waste 
disposal, and police and fire protection. The petitioner proposes to upgrade and provide sufficient 
public services and based on review agency comments on the preliminary design, City agency 
concerns are being met with the exception of the Utility Engineer's concerns detailed later in the staff 
report. 

5. Other uses complimentary to, and supportive of, the proposed project shall be available including 
schools, parks, hospitals, business and commercial facilities, transportation facilities, etc. 

Availability of support facilities is good. Transportation facilities will require upgrading as detailed 
in the petitioner's traffic study and are subject to City and CDOT approval. 

6. The use shall conform to adopted plans, policies and requirements for parking and loading, signs 
and all other applicable regulations of this Code. 

It is staffs recommendation that the issuance of the conditional use permit be contingent upon all 
applicable Zoning and Development Code requirements being met in the final site plan design. The 
use and preliminary design as proposed appears to conform with the intent of the I-70B (Hwy. 6&50) 
Corridor Guidelines with regard to landscaping, circulation and drainage. The signage plan and 
guidelines is acceptable to staff with the conditions as noted in the next section. 

Staff Recommendation 

Based on staffs review of the preliminary design and supporting reports and based on the analysis 
of the conditional use criteria contained in the Zoning and Development Code, staff recommends 



4 

denial of the conditional use permit for Rimrock Marketplace retail center unless the following 
issues/items are satisfactorily addresed: 

1. The traffic study provided has not been updated to reflect the change in the Site Plan which 
calls for the elimination of the frontage road west of the main site driveway. The petitioner 
must at a minimum supply an addendum to the traffic study prepared by the traffic consultant 
which verifies that adequate capacity is being proposed at the main site driveway to 
accommodate expected traffic flows based on the revised design. 

2. The petitioner must supply information which is satisfactory to the Utility Engineer to 
demonstrate that adequate flow velocities for sanitary sewer can be obtained with the 
proposed sanitary sewer design. 

Should the Planning Commission choose to favorably consider the subject application, staff 
recommends that the permit contains the following provisions: 

1. The project is approved for a maximum of370,000 square feet of retail space (not including 
the pad sites which will be limited in number by the ability to meet City Zoning Code 
requirements) to be constructed within the building envelopes identified on the attached site 
plan. If the proposal should exceed the size limit or the building envelopes proposed, the 
conditional use permit will subject to reevaluation by the Planning Commission at the 
discretion of City staff. 

2. The project signage will be subject to the attached signage guidelines which are based on 
those proposed by the petitioner and modified by staff. 

3. The conditional use permit approval is subject to subsequent acceptance of a site plan and 
subdivision which meets all Zoning and Development Code requirements and are subject to 
staff approval, review agency approval, and Planning Commission approval as required by 
Code. 

4. Staff finds that the circulation improvements identified by the petitioner in the "General 
Project Report" and the "Traffic Impact Analysis for DHI Shopping Center" are necessary 
for the safe and efficient movement of vehicles to and from the site at acceptable levels of 
service (LOS). A condition of this approval is that the funding and construction of the 
identified improvements are the responsibility of the developer and that all circulation 
improvements are subject to review and approval by the City and CDOT and must meet all 
applicable requirements. Significant changes to the design and operation of the circulation 
network as proposed may require reevaluation of the conditional use permit by the Planning 
Commission at the discretion of City staff. 

5. All pad site development is subject to the requirements of the Zoning and Development Code 
and the adopted signage guidelines for Rimrock Marketplace. Development proposals for 
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the pad sites require Site Plan Review. 

IT 11 lUI l Kill a~•• lfllllll!: asma 

STAFF RECOMMENDATION: 

Staff recommends denail of the conditional use permit if the concerns identified in the staff report 
have not been addressed to Staffs satisfaction. Should approval be considered, staff recommends 
that conditions #1-#5 above and the signage plan be made part ofthe Conditional Use Permit. 

-1!1!212121111!1 2121£l£121121aall!ffialai 2121ilal!la21H llfi2121allk311· miiQIIJWIRI2121aa21'Ralllllllllliilllilll 212121812121 

RECOMMENDED PLANNING COMMISSION MOTION 

Mr. Chairman, on item #CUP-95-137 I recommend that we approve the Conditional Use Permit with 
the conditions #1-5 and the signage plan in the staff report (STAFF RECOMMENDS DENIAL). 

h:\cityfil\1995\95-1373. wpd 
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FILE: #CUP 95-137 

DATE: September 28, 1995 

REQUEST: Conditional Use Permit- Rimrock Marketplace Retail Center 

LOCATION: SW comer 25 112 Road & Hwy. 6 & 50 

STAFF: Michael T. Drollinger 

APPLICANT: High Plains Land Company 
10955 Lowell 
Overland Park, KS 66210 

This is an appeal of a Conditional Use Permit decision by Planning Commission. Harold 
Woolard, an adjoining property owner, had appealed the Planning Commission approval of 
the Rimrock Marketplace to the City Council based on access concerns. High Plains Land 
Company is requesting Conditional Use approval of an approximately 370,000 square foot retail 
center plus additional "pad site" development on an approximately 44.6 acre parcel on Highway 
6&50 just west of25/1/2 and directly south of Sam's Club. 

EXISTING LAND USE: Vacant/retail 

PROPOSED LAND USE: Retail center 

SURROUNDING LAND USE: 
NORTH: Commercial (Sam's Club) 
SOUTH: Railroad 
EAST: Vacant 
WEST: Commercial (Various) 

EXISTING ZONING: C-1 & C-2 

PROPOSED ZONING: No Change 

SURROUNDING ZONING: 
NORTH: C-2 
SOUTH: I-1 (County Zoning) 
EAST: C-1 
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WEST: C-2 

RELATIONSHIP TO COMPREHENSIVE PLAN: 

No comprehensive plan exists for the area. 

STAFF ANALYSIS: 

The staff analysis is divided into three sections: (1) an overview of the proposal; (2) planning 
analysis of conditional use permit criteria and (3) staff findings and recommendations: 

The Development Proposal 

High Plains Land Company is requesting Conditional Use approval of an approximately 370,000 
square foot retail center plus additional "pad site" development on an approximately 44.6 acre parcel 
on Highway 6&50 just west of25/1/2 and directly south of Sam's Club. 

The staffhas been working with the petitioner from the early stages ofthe proposal to develop the 
site development and circulation layouts which are illustrated on the attached preliminary site 
development plan. The site development and access plans will be further refined to meet applicable 
code and review agency requirements and requires Site Plan Review prior to issuance of a Planning 
Clearance. · 

The development proposal is detailed in the petitioner's General Project Report. Briefly, access to 
the proposed site will be from three points, two along Hwy 6&50 and one from a proposed extension 
to the frontage road to be constructed from the vicinity of Gene Taylor's to the subject site. The 
major retail users will be located to the rear of the parcel. Smaller "pad" users will be located on 
sites which are generally to the north of the proposed relocated frontage road and will have their own 
parking. Service access to the retail center is available to the rear of the buildings. Buildings will 
cover approximately 19% of the site whereas almost 53% of the site will be covered by parking and 
drives. Landscaping as prescribed by the Code will be provided along the frontage and in the 
parking lot. The relocated frontage road will be dedicated as public right-of-way. 

Planning Analysis of Conditional Use Permit Criteria 

Section 4-8 of the Zoning and Development Code specifies the criteria used to evaluate all uses 
requiring a special and conditional use permit. The proposed project falls in the use category of 
"major shopping center" which requires a conditional use permit in the C-1 and C-2 zoning districts. 
This section contains staffs evaluation of the conditional use criteria based on the proposed project. 
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It is important to note that a conditional use is not a use by right. In general terms, the Planning 
Commission must evaluate whether the use proposed can function satisfactorily at the subject site 
without creating significant adverse impacts on surrounding properties or public services. Staff 
analysis of the specific Code criteria are as follows: 

1. The proposed use must be compatible with adjacent uses. 

The uses proposed are compatible with those existing in the Hwy. 6&50 corridor. 

2. The use shall be approved only if the design features of the site, such as service areas, pedestrian 
and vehicular circulation, safety provisions, accessory uses, accessways to and from the site, 
buffering, etc. are sufficient to protect adjacent uses. 

Based on staffs review of the preliminary design, no determination can be made regarding the 
adequacy of the vehicular circulation design based on the revised site plan. Further traffic analysis 
is required to address this issue and is detailed later in the staff report. Other site design features 
appear to be adequate. Specific design details are required in the final site plan design and are 
subject to staff approval. 

3. Proposed accessory uses must demonstrate that they are necessary and desirable. 

No accessory uses are proposed at this time. 

4. Adequate public services (e.g. sewage and waste disposal, domestic and irrigation water, gas, 
electricity, police and fire protection) must be available without the reduction of services to other 
existing uses. 

The petitioner is required to accommodate the concerns of City agencies regarding sewage, waste 
disposal, and police and fire protection. The petitioner proposes to upgrade and provide sufficient 
public services and based on review agency comments on the preliminary design, City agency 
concerns are being met with the exception of the Utility Engineer's concerns detailed later in the staff 
report. 

5. Other uses complimentary to, and supportive of, the proposed project shall be available including 
schools, parks, hospitals, business and commercial facilities, transportation facilities, etc. 

Availability of support facilities is good. Transportation facilities will require upgrading as detailed 
in the petitioner's traffic study and are subject to City and CDOT approval. 

6. The use shall conform to adopted plans, policies and requirements for parking and loading, signs 
and all other applicable regulations of this Code. 

It is staffs recommendation that the issuance of the conditional use permit be contingent upon all 
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applicable Zoning and Development Code requirements being met in the final site plan design. The 
use and preliminary design as proposed appears to conform with the intent of the I-70B (Hwy. 6&50) 
Corridor Guidelines with regard to landscaping, circulation and drainage. The signage plan and 
guidelines is acceptable to staff with the conditions as noted in the next section. 

Staff Recommendation 

Should the City Council choose to favorably consider the subject application, staff recommends that 
the permit contains the following provisions: 

1. The project is approved for a maximum of 370,000 square feet of retail space (not including 
the pad sites which will be limited in number by the ability to meet City Zoning Code 
requirements) to be constructed within the building envelopes identified on the attached site 
plan. If the proposal should exceed the size limit or the building envelopes proposed, the 
conditional use permit will subject to reevaluation by the Planning Commission at the 
discretion of City staff. 

2. The project signage will be subject to the attached signage guidelines which are based on 
those proposed by the petitioner and modified by staff. 

3. The conditional use permit approval is subject to subsequent acceptance of a site plan and 
subdivision which meets all Zoning and Development Code requirements and are subject to 
staff approval, review agency approval, and Planning Commission approval as required by 
Code. 

4. Staff finds that the circulation improvements identified by the petitioner in the "General 
Project Report" and the "Traffic Impact Analysis for DHI Shopping Center" are necessary 
for the safe and efficient movement of vehicles to and from the site at acceptable levels of 
service (LOS). A condition of this approval is that the funding and construction of the 
identified improvements are the responsibility of the developer and that all circulation 
improvements are subject to review and approval by the City and CDOT and must meet all 
applicable requirements. Significant changes to the design and operation of the circulation 
network as proposed may require reevaluation of the conditional use permit by the Planning 
Commission at the discretion of City staff. 

5. All pad site development is subject to the requirements of the Zoning and Development Code 
and the adopted signage guidelines for Rimrock Marketplace. Development proposals for 
the pad sites require Site Plan Review. 
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STAFF RECOMMENDATION: 

Staff recommends approval of the Conditional Use Permit with conditions # 1-#5 above and the 
signage plan. 

PLANNING COMMISSION RECOMMENDATION 

At their September 3, 1995 meeting the Planning Commission approved the Conditional Use Permit 
with the conditions #1-#5 in the staff report 4-2. 

h:\cityfil\1995\95-1376. wpd 



January 24, 1996 

John Rubenstein 
Rubenstein Real Estate Company, LC 
4350 Shawnee Mission Parkway 
Suite 159 
Shawnee Mission, KS 66205 

Dear Mr. Rubenstein: 

Grand Junction Community Development Department 
Planning • Zoning • Code Enforcement 
250 North Fifth Street 
Grand Junction, Colorado 81501-2668 
(970) 244-1430 FAX (970) 244-1599 

This letter is a follow-up to our recent conversation regarding the Rimrock Marketplace 
development. As you know, the Conditional Use permit for the project is valid until October 4, 
1996. The next step in the development of the project is to submit a preliminary major 
subdivision application to create the pad sites and dedicate the required street right-of-way. The 
phasing and timing of improvements will also be determined at the preliminary subdivision 
stage. The actual platting of the phases or filings will take place at final subdivision. The 
development of improvements (buildings, parking, etc.) on the site will require site plan review. 
Development of some types of pad site uses may require a special or conditional use permit. 

You had also indicated to me that you may want to remove some structures, clean up some 
contamination, and possibly do some preliminary site grading prior to submitting for the 
subdivision review. Depending on the extent of proposed site work, City review may be required 
and you are advised to contact our office prior to commencement of any work. 

I hope that this summary is of use to you. lfyou have any questions or require further 
explanation of any items please do not hesitate to contact me. 

cc: File #CUP-95-137 

h:\cityfil\1995\95-1377.wpd 

Sincerely y 

~ael T. Drolli 
Senior Planner 

@ Printed on recycled J'o'per 
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PRELIMINARY MASTER DRAINAGE STUDY 

FOR 

RIMROCK MARKETPLACE SHOPPING 
CENTER 

February, 1994 

Prepared For: 

High Plains Land Company 
10955 Lowell 

Overland Park, KS 66210 

Prepared By: 

LAN Design L TO. 
200 North 6th. Street, Suite 1 02 

Grand Junction, Colorado 81501 
(303) 245-4099 



Prepared By:~ 
Monty . troup · 

111 hereby certify that this Preliminary Master Drainage Study for Country Crossing 
Subdivision was prepared under my direct supervision. 11 
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I. General Location and Description 

A. Site and Major Basin Location: 

The Rimrock Marketplace Shopping Center property contains approximately 52 acres. 
The project is located in the City of Grand Junction, State of Colorado, more particularly 
in sections 10 and 15 Township 1 South, Range 1 West of the Ute Meridian. Streets in 
the vicinity include 6 and 50 Road running northwest and southeast and Independent 
Avenue which runs east and west. 

Development in the vicinity and surrounding the site is commercial in nature. To the 
south and land included in this site has been agricultural. To the west and east is 
commercial properties. Across 6 and 50 Road is a Sams Club and a used car 
dealership. See Exhibit 1 

The major drainage offsite is the Ligrani Drainage from the east. This site contains the 
outfall of the drainage basin. 

B. Site and Major Basin Description: 

The proposed project site contains approximately 52 acres and is planned for a single 
developed commercial site. The site contains some existing structures which will be 
removed during construction of this project. The major drainage basin from offsite, the 
Ligrani Drainage, enters the site from the east and is conveyed across the site in a ditch. 
This drainage will be placed in conduit along with the developed drainage. 

Based on the "Soil Survey, Grand Junction Area" (Exhibit 2.0) on and off-site soils are 
defined as (Gm), Green River very fine sandy loam, 0 to 2 percent slopes, hydrological 
soil group "8" (90% of the site) and (Gl), Green River silty clay loam deep over gravel, 
0 to 2 percent slopes, hydrological soils group "8" (10% of the site). 

II. Existing Drainage Conditions 

A. Major Basin: 

The major off site contributory basin is the ligrani drainage. This site is concentrated in 
a conduit which crosses 6 and 50 Road near the east side of the site. Other off site 
flows are from the southeast and enter the site on the south boundary. 

A site inspection reveals various types of plant life indigenous to agricultural and fallow 
land. 

The subject site is within the Effective Floodplain and is classified as Zone "X" as 
determined by the FIRM Flood Insurance Rate Map (Reference 6, Exhibit 4.0 ). 
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B. Site: 

Historically the property drains in a sheet flow fashion from the east to the west at slopes 
of 0.7 to 1.2 percent towards 25 Road. At the west side of the site it is conveyed via a 
84 inch culvert under the Denver and Rio Grand Western Rail Road and River Road. It 
then is directed to the Colorado River via a ditch 

Ill. Proposed Drainage Conditions 

A. Changes in Drainage Patterns: 

Ligrani Drainage: 

The Ligrani Drainage will be conveyed across the site in conduit as opposed to the 
current ditch. The conduit will be sized to convey the 100 year storm. 

Offsite Drainage from the SE: 

Offsite Drainage from theSE will be conveyed by ditch along the railroad to the current 
site drainage at the west side of the site. 

Site Drainage: 

Site drainage will be directed to the conduit containing the ligrani Drainage and 
conveyed off site by the current conduit configuration under the DRGW Railroad. 

Maintenance Issues: 

Access to and through the site shall be by dedicated easement. 

Ownership and responsibility for maintenance of proposed drainage areas shall be that 
of the Rimrock Marketplace ownership. 

IV. Design Criteria & Approach 

A. Hydrology: 

The ustormwater Management Manual, (SWMM), Public Works Department, City of Grand 
Junction, Co., June 199411 (Reference 1) and the 11Mesa County Storm Drainage Criteria 
Manual~~ (Reference 2) shall be used as the basis for analysis and facility design. 
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B. Study Methodology: 

Precipitation Method 

The Rational method will be used to determine runoff. The 100 Year Synthetic Storm will 
be simulated based on rainfall (DDF) Depth-Duration-Frequency data for the Grand 
Junction Urbanized, Area (Table 403a, Reference 2). All site drainage facilities shall be 
designed to convey the 100 year storm, therefor the 2 year storm event will not be 
analyzed. 

Loss Rate Method: 

The effects of interception and infiltration will be analyzed using the Rational Method. 

Runoff Transformation Method: 

Based on watershed geometry the Rational method is to be used. 

Element Application: 

Each sub-basin is to be analyzed using 3 elements, overland flow, shallow concentrated 
flow and channel flow. Travel times (Tt) for each of these elements were calculated 
individually and combined to define the Time of Concentration (Tc) for each sub-basin. 
The Lag Time (TLAG) for each basin will be calculated based on the relationship of TLAG 
= 0.6 * Tc as defined in Reference 9. 

C. Hydraulics: 

All site facilities a·nd conveyance elements shall be designed in accordance with the City 
of Grand Junction guidelines as provided in Reference 1. 

This Preliminary Master Drainage Study has been prepared to address site specific 
drainage concerns in accordance with the requirements of the City of Grand Junction, 
Colorado. The Appendix of this report includes criteria, exhibits, tables and design 
nomographs to be used in the Final Drainage Study. 

D. Stormwater Permit: 

The issue of a stormwater permit has been discussed with the Colorado Department of 
Health. See Exhibit 3. 
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V. References: 

1. Stormwater Management Manual, (SWMM), Public Works Department, City of Grand 
Junction, Co., June 1994. 

2. Mesa County Storm Drainage Criteria Manual, Final Draft, Mesa County, Colorado, 
March, 1992. 

3. Flood Hazard Information, Colorado River and Tributaries, Grand Junction, Colorado, 
prepared for the City of Grand Junction and Mesa County, by The Department Of The 
Army, Sacramento District, Corps Of Engineers, Sacramento, California, November, 1976. 

4. Flood Insurance Study, City of Grand Junction, Colorado, Mesa County, Community 
Number 080117, Federal Emergency Management Agency, Revised July 15th, 1992. 

5. Flood Insurance Study, Mesa County, Colorado (Unincorporated Areas), Community 
Number 080115, Federal Emergency Management Agency, Revised July 15th, 1992. 

6. Flood Insurance Rate Map, City of Grand Junction, Colorado, Mesa County, 
Community-Panel Number 080117 0006 E, Federal Emergency Management Agency, 
Map Revised July 15th, 1992. 

7. Flood Insurance Rate Mao. Mesa County, Colorado, (Unincorporated Areas), 
Community Panel Number 080115 0460 B, Federal Emergency Management Agency, 
Map Revised July 15th, 1992. 

8. Soil Survey, Grand Junction Area, Colorado, Series 1940, No. 19, U.S. Department 
of Agriculture, issued November, 1955. 
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LANDesign, LLC. 

200 North 6th Street • Suite1 02 • Grand Junction • Colorado 81501 • 303-245-4099 

February 2, 1995 

Colorado Department of Health 
Water Quality Control Division 
WQCD-PE-82 
4300 Cherry Creek Drive South 
Denver, Colorado 80222-1530 

Attention: Permits and Enforcement Section, Ms. Kathy Dolan. 

Re: New Shopping Center, Grand Junction, Colorado 

Dear Ms. Dolan: 

This letter is to follow up on our telephone conversation of today regarding the appropriate Stormwater 
Discharge Permits which will be required for a proposed 50 Acre Shopping Center located west of Grand 
Junction. 

As shown on the enclosed map, the subject property is located southeast of US H\vy 6 & 50 at the lower 
end of a large urban watershed which is tributary to the Colorado River via the "Ugrani Drain". The Ligrani 
Drain bisects the project site flowing from the northeast to the southwest and discharges directly to the 
Colorado River. This drain is currently an open channel which is proposed to be piped under ground to 
facilitate the construction of the parking lots. 

This project contains approximately 50 Acres and is planned for a variety of high volume retail sales 
outlets. Plans call for the construction of three separate building structures, associated asphalt parking 
area, access 'roads and a utility infrastructure to include water, sanitary sewer and dry utilities (see 
enclosure). 

Stormwater runoff from the site including roofs and the asphalt parking lot will be routed unabated to the 
"Ugrani Drain" and subsequently southwest directly to the Colorado River. 

Based on our review of the "Colorado Stormwater Program - Fact Sheet" and points of clarification by 
yourself we understand that following: 

Item 1. Since the project site is in excess of 5.0 acres a permit for "Stormwater Discharges Associated 
With Construction Activity" will be required. 

Item 2. · Since the proposed land use is "Retail Sales" the project is exempt from the current permit 
requirements and will not be required to obtain a "Colorado Stormwater General Permir. 

At this time we are requesting a letter from your agency to· verifying that these assumptions are correct.. 

Monty D. Stroup 

ftt-HB ,, 3,0 I 
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TABLE "A-1 II 
INTENSITY-DURA DON-FREQUENCY 

2-Year 

1.95 

1.83 4.65 

1.74 4.40 

1.66 4.19 

1.59 3.99 

1.52 3.80 

1.46 3.66 

1.41 3.54 

1.36 3.43 

1.32 ............ 
.) . .) .) 

1.28 .... '/4 
.) ·- . 

1.24 3.15 

1.21 3.07 

1.17 2.99 

1.14 2.91 

1.11 2.84 

1.08 2.77 

1.05 2.70 

1.02 2.63 

1.00 . 2.57 

0.98 2.51 

0.96 2.46 

0.94 2.41 

0.92 2.36 

0.90 2.31 

0.88 2.27 

0.86 2.23 

0.84 2.19 

Source: Mesa· 1991 

2.15 

0.82 2.12 

0.81 2.09 

0.80 2.06 

0.79 2.03 

0.78 2.00 

0.77 1.97 

0.76 1.94 

0.75 1.91 

0.74 1. 88 

0.73 1.85 

0.72 1.82 

0.71 1.79 

0.70 1.76 

0.69 1.73 

0.68 1.70 

0.67 1.67 

0.66 1.64 

0.65 1.61 

0.64 1.59 

0.63 1.57 

0.62 1.55 

0.61 1.53 

0.60 1.51 

0.59 1.49 

0.58 1.47 

0.57 1.45 

0.56 1.43 
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NOTES: I. 
2. 

Vnlllt'!! uhuve unci hdow pt·r·fnlu fu Uu· 2~)'t'lU' untl lOU -yc·nr ~for·m~, r·t·~JH't'll\'dy. 
The I'IIIIJ.!C of vullll·s pc·ovlclt-rl ""'"" fnr· ru~:lrrt·t•drrg JrrriJ!t'IIH'II t of site ('lllllllliorr• ..... , ,., '""lc '"" pc, hnrun,::cnrlty or •urfrrre l~·pc, !tl rfnce drprc .. lnn •torn:::e. and 
slunu rlunrllurr. In ~:c·rrcnrl, clrrdrrg shnr·tl'r clurrrllurr •lorn" (J'c ~ 10 mlrrrrCt·"),lnfiiCnrtlun nrpuclly Is hiJ!hcr, rrlluwlng usc of 11' C" vrrlrrc In lire lnw r·urrJ!<. CnJivcr-,.t·ly, 
for lon~:c·r· rlunrllon >lonm (l'c} JCimlrrtrl<·s), rrst· u ""C vrrluc In llu· lrlr:lrt-r rnur:r. 
For ,.,.,j,Jt-rrtLrl clt·vdoprrrt·nt rrt 1, . ., fhnn 1/!1 ruT<' fH'r urrlt or Cl'l'nCn- llrurr I nne per unit, rurrl ul"' for corrulltTdul und lnrhtstrlrrlurco•, u>e values Ullllcr 1\JISC 
SIIHF.-\CES to rsllur:rlc "C" value''""!!''' fm·ust·. 

3. 

RATIONAL METHOD RUNOFF COEFFICIENTS 
(Modified from Tahle 4, UC-Davis, which nppears to he a modi11cation ofworlc !lone hy Rawl~) TAnLE "B-1" 
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MODIFIED FROM FIGURE 403. MESA COUNTY 
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Tf-~E ,.:,ECVE c.::Z'/ES f,RE ,~ SCL~-;-ION CF ire FOLLOWING :::c_ur\liCN: 

To = 1.8 (~.: - Cl /L 

WHE:Z::: To = OVEZLAND FLOW Tlt~~E (MIN.) 
c. c.· "::::C OF BACJN (O/', ._,; == ........- L ._.. 1 .__ ._,; lo j 

C = RU~CFF COEFFICIENT (SEE TABL:: "B-1" IN APPE~DIX "B") 
L ::: LEl\GiH OF BASIN (~ v} 
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GRAPHICAL DETERMINATION OF "To:· FAA METHOD FIGURE "E-2" 
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REPRODUCED F~OM FIGURE 15.2, SCS 1972 

VELCCITY IN F!:ET P-ER ~Ec:~O 

\O,l).· 
DETERMINATION OF "Ts" FIGURE "E-3" 


