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COLORADO D~PARTMEN f OF HIGHWAYS 

STATE HIG~iWAY ACCESS PERMIT 

HE PERMITTEE; 
I 

~al-Mart Stores, Inc. 
Hitchell Bldg. 
701 South Walton Blvd., Hwy 71 
Bentonville, AR 72716 

~-~'lo/MP/Side: 
local Jurisdiction: 
Dist/Sectlon/Patrol: 
DOH Permit No.: 
Permit Fee: 
Date of Transmittal: 

6/33.90/R 
City of Grand 
302lt0 
388037 
$75.00 
6:-16-88 

is hereby granted permission to con.struct and use an access to the state highway at the location noted below. 
The access shall be constructed, maintained and used In accordance with the terms and conditions of this permit, 
including the State Highway Access Code and listed attachments. This permit may be revoked by the issuing 
authority if at any time the permitted access and its use violate any of the terms and conditions of this permit. The use 
of advance warning and construction signs, flashers, barricades and flaggers are required at all times during access 
construction within State right-of-way In conformance with the MANUAL ON UNIFORM TRAFFIC CONTROL 
DEVICES, Part VI. The Issuing authority, the Department and their duly appointed agents and employees shall be held 
harmless against any action for personal injury or property damage sustained by reason of the exercise of the permit. 

.OCATION: 

On the south side of State Highway 6, a distance of 4780 feet east 
from Mile Post 33 aka 2881 North Avenue, Grand Junction. 

\CCESS TO PROVIDE SERVICE TO: 

Wal-Mart retail sales store (approximately 121,900 sq.ft.) 

)THEA TERMS AND CONDITIONS: 

' See Attached Sheet. 
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MUNICIPALITY OR COUNTY APPROVAL 

Required only wheh the appropriate local authority retains issuing authority. 

By (X) _..:;..N:....;.o_;;t__.;;;cR:...:;;e_,g~...:;u:....;.i=r:....;.e:....;.d'--_______ Date ________ , Title ·. · 

r.JPY !liS tlliBUTIOU: nequired; Make copies as necessary lor; 
i r': t : ·-• ,,...... : •• '' t -t ,. ··•• it· ,,./ It ·nnr"'tnr 

Title District ROW Eng.i.u.n-.e ...... e4...r ___ _ 

Previous Editions are Obsofclo and will not be us 
fl()ll rnrrn 1 



" •• ' ''"'"""' ·"U pul UijiUJJilll MfQ JHUHII highlights of the Statelllghway Access Codl ·;a:ra provided for your convenl•nce but 
• do no(alloviala compliance with all.. ~f the Access Code. A copy ollhe Slate. . · ... y Acceaa Codt~~l• avallablelrom your 

!!)cal luulng authority (local governm-.n~. the State Department of lllghwaya (Depa~o .. ttnl). When thla permit wael.,ued, the 
luul'"!tJ authority made Ita declelon baaed In part on Information aubmiUed by the applicant, on the accaaa category which Ia 
aulgned to the highway, what alternative acceea to other public roads and etreetala available, and aafety ~md dealgn atandarda. 
Changes In use or design not approved by I he permit or the l11ulng authority may cause the revocation or IUipenalon ot I he permit. 

Appeals 
1. Should the permittee or applicant chose to object to any of the terms or conditions of the permit .placed therein by the 

Department, an appeal must be filed with the Colorado Highway Commission within 60 days of transmittal of the permit for 
permittee signature. The request for the hearing shall be tiled In writing and submitted to the Colorado Highway 
Commission, 4201 East Arkansas Avenue, Denver, Colorado 80222. The request shalt Include reasons for the appeal and 
may include recommendations by the permittee or applicant that would be acceptable to him. 

2. The Department may consider any objections and requested revisions at the request of the applicant or permittee. II 
agreement is reached, the Department, with the approval of the local Issuing authority (if applicable), may revise the permit 
accordingly, or Issue a new permit, or require the applicant to submit a new application for reconsideration. Changes in the 
original application, proposed design or access use will normally require submittal of a new application. 

3. Regardless of any communications, meetings, or negotiations with the Department regarding revisions and objections to 
the permit, if the permittee or applicant wishes to appeal the Department's decision to the Commlssibn, the appeal must be 
brought to the Commission within 60 days of transmittal of the permit. I 

. . I 

4. Any appeal by the applicant or permittee of action by the local issuing authority when it is the appropriate local authority 
(under subsection 2.4), shall be tiled with the local authority and be consistent with the appeal procedures of the local 

h 
. I 

aut onty. . ~... _ , 

5. It the final action Is riot further appealed, the Department or local authority may record the decision with the County Clerk 
and Recorder. 

II Construction standards and requirement• 
1. The access must be under construction within one year of the permit date. However, under certain conditions a one year 

time extension may be granted If requested In writing prior to permit expiration. . 
I 
I 

2. The applicant shall notify the office specified on the permit at least 48 hours prior to construction. A copy of the permit shall 
be available for review at the construction site. Inspections will be made during construction. 

1 

3. The access construction within highway right-ot-way must be completed within 45 days. 

4. It is the responsibility of the permittee to complete the construction of the access according to the terms and conditions of 
the permit. If the permittee wishes to use the access prior to completion, arrangements must be approved by the Issuing 
authority and Department and included on the permit. The Department or issuing authority may order a halt to any 
unauthorized use of the access. Reconstruction or improvements to the access may be required when the permittee has 
failed to meet required specifications of design or materials. If any construction element falls within two years due to 
improper construction or material specifications, the permittee Is responsible for all repairs. 

5. In the event it becomes necessary to remove any right-of-way fence, the posts on either side of the access shall be securely 
braced with an approved end post before the fence is cut to prevent any slacking of the remaining fence. All po:;ts and wire 
removed are Department property and shall be turned over to a representative of the Department. 

6. A copy of the permit shall be ayailable for review at the construction site. If necessary, minor changes and additions shall be 
ordere_d by me D~f!AJ1ffi~-?!f' local authority field inspector to meet unanticipated sHe conditions .. 
. • • 1!.· r.'·\~l 't _.!\J L~;.J 

71; The access shafJ 1?f!,?Rfl~ttucte1and maintained in a manner that shalt not cause water to enter onto the roadway, and shall 
not int~•fere'with the drainage ystem in the right-of-way. 

8. Wt~~re necessary to remove, ret cate, or repair a traffic control device or public or private utilities for the construction of a 
permitted access, the work shall be accomplished by the permittee without cost to the Department or issuing authority, and 
at the direction of the Depart me~ or utility company. Any damage to the state highway or other public right-of-way beyond 
that which is allowed in the per..f shall be repaired immediately. 

9. Adequate advance warning j& required at all times during access construction, in conformance with the Manual on Uniform 
T1 affic Cqntrol Devices for Streets and Highways. This may include the use of signs, flashers, barricades and flaggers. This 
is also required by section 42-4-501 ,C.R.S. as amended. The issuing authority, the Department and their duly appointed 
agents and employees shall be held harmless against any action for personal injury or property damage sustained by 
reason of the exercise of the permit. 

Ill Changes In use and violations 
1. If there are changes in the use of the access, the access permit-issuing authority must be notified of the change. A change in 

property use which makes the existing access design or use in non-conformance with the Access Code or the terms and 
conditions of the permit, may require the reconstruction or relocation ot the access. Examples of changes in access use are; 
ani ncr ease in vehicular volume by 20 percent, or an Increase by 20 percent of a directional characteristic such as a left turn. 
The issuing authority will review the original permit; it may decide it is adequate or request that you apply for a new permit. 

2. All terms and conditions of the permit are binding upon all assigns, successors-in-interest and heirs. 

3. When a permitted driveway is constructed or used in violation of the Access Code, the local government or Department may 
obtain a court order to halt the violation. Such access permits may be revoked by the Issuing authority. 

IV Further Information 
1. When ll1e permit holder wishes to make improvements to an existing legal access, he shall make tlls request by filing a 

completed permit application form with the issuing authority. The issuing autholity may take action only on the request for 
improvement. Oenlal does not revoke the existing access. 

2. The permittee, his heirs, successors-In-interest, and assigns. of the property serviced by the access shall be responsible for 
meeting the terms and conditions of the permit and the removal or clearance of snow or ice upon the access even lhough 
deposited on the access in the course of Department snow removal operations. The Department shall maintain In 
unincorporated areas the highway drainage system, including those culverts under the access which ~re part of that system 
within the right-of-way. 

3. The issue date of the permit is the date the Department representative signs the permit which is after the permittee has 
returned the permit signed and paid any required fees. ~ 

4. The Oopartment may, when necessary for the improved safety and operation of the roadway, rebuild, modify, remove, or 
redesign the highway including any auxiliary lane. 

5 Any driveway, whether constructed before, on, or after June 30, 1979, may be required by the Department, with written 
concurrence of the appropriate local authority, to be reconstructed or relocated to conform to the Access Code, either at 
the property owner's expense if the reconstruction or relocation is necessitated by a change in the use of the property 
which results in a change in the type of driveway operation; or at the expense of the Department if the reconstruction or 
relocation is necessitated by changes in road or traffic conditions. The necessity for the relocation or reconslruction shall 
be determined by reference to the standards set forth In the Access Code. 



.. 
PERMIT NO. 388037 

1. Local ordinance requires a construction permit from City of 
Grand Junction. 

2. Access shall be constructed as shown on plans dated May 17, 
1988. Any signals required due to this development shall be 
paid for by the permittee. Permanent highway striping and 
signing shall be done by the Colorado Division of Highways. 
The actual cost of the work will be billed to the 
permittee. The cost will not exceed an estimated $1000. 

3. No drainage from this site 'shall enter onto the surface of 
the highway. All existing drainage structures shall be 
extended to accommodate all new construction and safety 
standards. 

4. Contractor shall follow the applicable construction 
specifications set· for by the Department of Highways in the 
latest manual Standard SEecifications for Road and Bridge 
Construction. The property owner is responsible for any 
utilities disrupted by the construction of this driveway and 
all expenses incurred for repair. Any damage to any 
existing Ilighway facilities shall be repaired prior to 
continuing other work. 

5. Compaction of sub-grade, embankments and backfill shall 
comply with Section 203.11 of the Division of Highways 
Standard Specifications. 

6. Compaction of Hot Bituminous Pavement (HBP) shall comply 
with Section 401.17 of the Division of Highways Standard 
Specifications. 

7. If frost is present in the sub-grade, no surfacing material 
shall be placed until all frost is gone or removed. 

8. Saw or score asphalt to assure a straight edge for patching. 
9. The first 20 feet beyond the closest highway lane, including 

speed change lanes, shall slope down and away from the 
highway at a 2% grade to ensure proper drainage control. 

10. All excavations on Utility lines, culverts, other trenches 
or tunnels shall meet the requirements of Colorado 
Department of Highways, OSHA, Colorado Industrial Corrunission 
and the Colorado Division of Mines whichever applies. 

11. Work shall BEGIN AFTER 8:30 A.M. and all equipment shall be 
off the roadway BEFORE 3:30 P.M. each day. 

PAGE NO. 1 
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GENERAL PROJECT REPORT 
Wai-Mart Expansion Project 

A. PROJECT DESCRIPTION 

1. Location: Expansion of existing Wai-Mart Store located at the southwest 
corner of North Avenue and Melody Lane. 

2. Acreage/Size: .75 Acre and Building Expansion of 47,558 S.F. 

3. Proposed Use: Retail 

B. PUBLIC BENEFIT 

Provide upgraded building elevations and larger, better arranged retail facility for 
the citizens of Grand Junction. 

C. PROJECT COMPLIANCE, COMPATIBILITY and IMPACT 

1. Adopted Plans/and/or policies- N.A. 

2. Land Use in the surrounding area 

-To the North: Amusement Pari< and Various Commercial 
-To the South: Industrial 
- To the West: Undeveloped 
- To the East: Residential 

3. Site Access and Traffic Patterns 
Existing Access from North Avenue and Melody Lane will remain; traffoc 
patterns will remain as currently exist. 

4. Availability of Utilities/ Fire Hydrants 

Since this is an expansion of an existing store, all required utilities and fire 
hydrants are available. Minor adjustments and relocations of existing facilities 
will be required. 

5. Special or Unusual Demands or Utilities 
No special or unusual demands on utilities will be created by · this 
store expansion. 

6. Effects on Public Facilities 
No increased demand on public facilities will be created by this store 
expansion. 



7. Site Soils and Geology 
A Geotechnical Report is available for the store expansion area. 

8. Impact of project on site geology and geological hazards. 
None 

9. Hours of Operation 
The hours of operation of the existing store will not be changed after store 
expansion. 

1 0. Sign age Plans 
Some modification of the wall signage will be required as a part of the store 
expansion. All signage modifications will be in conformance with the City of 
Grand Junction Sign Ordinance. 

D. DEVELOPMENT SCHEDULE and PBASING 

The store expansion will be accomplished within 180 days. Building additions will 
be phased as required to allow the store to continue normal operating hours at all 
times. 



t -. , 

WAL*MART EXPANSION 

TRAFFIC IMPACT STUDY 

GRAND JUNCTION, COLORADO 

Krager and Associates, Inc. 



WAL-MART CENTER 

TRAFFIC IMPACT STUDY 

GRAND JUNCTION, COLORADO 

February, 1994 

Prepared for: 

Dunaway Associates West, Inc. 
4500 South Lakeshore Drive, Suite 250 

Tempe, Arizona 85282 

Prepared by: 

Krager and Associates, Inc. 
4090 Estes Street 

Wheat Ridge, Colorado 80033 
2.24408grand 



f , 

I. INTRODUCTION 

This traffic impact study addresses the capacity, geometric, and 
control requirements associated with the proposed expansion of a 
Wal-Mart store at the intersection of North Avenue and Melody 
Lane in Grand Junction, Colorado. 

Site Location 

The site is located on the southwest quadrant of the North Ave
nue/Melody Lane intersection. The study area to be examined in 
this traffic impact analysis encompasses the access points to the 
site and the North Avenue/Melody Lane intersection. 

Existing and Proposed Site Uses 

The site currently consists of a 82,000-square foot Wal-Mart 
Store. Wal-Mart is proposing to expand the existing store to a 
123,500-square foot discount store. Wal-Mart is also considering 
a further expansion at sometime in the future to a 192,000-square 
foot facility. The initial expansion is referred to as Phase 1 
in this study, and was assumed to be completed by the Year 1995. 
Phase 2 expansion was assumed to occur in the Year 2010. 

Access to this site will remain the same for the two building 
expansions. There are two full-movement access points to North 
Avenue and three full-movement access points to Melody Lane. The 
southern-most access to Melody Lane serves the truck loading 
area, and was not analyzed in this study, since customers will 
not normally be using this driveway. 

Existing and Future Street System 

State Street has a five-lane cross section along the frontage of 
the site. This cross section allows for two through travel lanes 
in each direction and a left turn lane. 

Melody Lane is a two-lane paved road without curb and gutter. 

The intersection of North Avenue and Melody Lane is signalized. 
All access points to the site are stop sign controlled. 

2 
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I I. TR_ ~ GENERATION AND DESIGN HOL .... VOLUMES 

Driveway traffic counts were conducted at the existing Wal-Mart 
Store so that actual trip generation could be compared to esti
mated trip generation based on standard ITE trip factors. The 
actual counts proved to be slightly higher (four percent) than 
the traffic that would be projected using conventional trip 
generation rates. The existing driveway counts were used as a 
base trip generation for the site. 

Although trip generation rates are traditionally applied to the 
gross square footage of a building, the assumption that traffic 
will increase proportionally to the building size would not be 
valid in this case. The expansion of the Wal-Mart Store will 
accommodate a larger inventory of stock in a more spacious 
design. This redesign of the store will provide better retail 
services to their existing customers and, hopefully, increase the 
amount of merchandise that each customer purchases. 

The retail market for this Wal-Mart has already been well estab
lished. The retail market can expand consistent with the popula
tion growth of Grand Junction, but is unlikely to expand faster 
than the area population. 

The premise that traffic is unlikely to increase with the store 
expansion is supported by the individual traffic surveys for 
discount stores provided in the III~ Generation Manual. Of 
the seven discount stores surveyed during peak periods of opera
tion, the size of the store does not correspond to the generated 
traffic for six of the seven sites. In other words, a discount 
store is likely to generate a given amount of traffic based on 
the available market, not on the actual square footage of the 
store. A graph of the PM peak hour trip rates for the six stores 
listed in the ~ Generation Manual is provided in Appendix A. 

Based on this graph of trip rates, the projected trip generation 
for Phase 1 and Phase 2 expansion is shown in Table 1. A vehicle 
trip is defined as a one-way vehicle movement from a point of 
origin to a point of destination. The noon hour was selected as 
the critical period for analysis. It is the peak traffic gener
ating time for a Wal-Mart store, and the noon hour peak in Grand 
Junction is just slightly less than the evening rush hour traffic 
volumes. 

3 
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Table 1 

Trip Generation 

Standard ITE Method 
Noon Peak Hour 

Land Use Units in out total 

Existing Store 82.0 KSF 278 267 545 

Phase 1 Expansion 123.5 KSF 419 403 822 

Phase 2 Expansion 192.0 KSF 652 627 1279 

Existing Counts/Best Fit Equation Method 
Noon Peak Hour 

Land Use Units in out total 

Existing Store 82.0 KSF 301 264 565 

Phase 1 Expansion 123.5 KSF 382 335 717 

Phase 2 Expansion 192.0 KSF 512 449 961 

4 



t t """ ~ III. TRIP MAKING REDUCT~vHS 

Due to the retail use of this site, it is reasonable to expect 
that some passer-by trips are also likely to occur. However, to 
provide a conservative analysis, no trip reductions were assumed. 

5 
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IV. TRIP DISTRIBUTION 

The overall directional distribution of the site-generated traf
fic was determined based on the existing travel patterns at the 
site access points. The trip distributions used in the analysis 
of this report are shown in Figure 1. 

6 
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f • """"" ~ V. .tAFFIC VOLUMES AND TRIP AS~-GNMENT 

.Traffic assignment is how the generated and distributed trips are 
expected to be loaded on the roadway network. The site-generated 
trips for Phase 1 and Phase 2 expansions are shown in Figures 2 
and 3. 

Existing noon hour traffic counts were taken at the intersection 
of North Avenue and Melody Lane, and at all access points to the 
Wal-Mart site. The existing counts are shown in Figure 4. Traf
fic count data is shown in Appendix B. Background traffic for 
the area was developed using these traffic counts. The existing 
Wal-Mart traffic was then removed from the traffic counts to show 
background traffic only. 

Future background traffic was developed by assuming a two-percent 
annual growth rate for the Grand Junction area. Background 
traffic for the Years 1995 and 2010 are shown in Figure 5. 

The site-generated traffic was combined with the background traf
fic to determine total projected traffic for the study area. 
Total noon hour traffic for the Years 1995 and 2010 are illus
trated in Figures 6 and 7. 
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.i. TRANSPORTATION IMPACTS 

Operational Analysis 

The Signalized and Unsignalized Intersection Analysis techniques, 
as published in the "Highway Capacity Manual" by the Transpor
tation Research Board in 1985, were used to analyze the access 
points to the site and the intersection of North Avenue and 
Melody Lane. These techniques allow determination of the 
overall intersection levels of service based on each traffic 
movement. 

Traffic analyses were completed for existing conditions as well 
as for total traffic in the Years 1995 and 2010. Table 2 illus
trates the levels of service found for the existing and projected 
traffic volumes. Definitions of levels of service are given in 
Appendix C. The capacity work sheets are given in Appendix D. 

The analysis indicates that the signalized intersection of North 
Avenue and Melody Lane will operate well. Left turn stacking 
for the intersection will be adequate through the Year 2010. No 
intersection improvements are needed. 

The access points on Melody Lane both function very well, even 
though Melody Lane is a two-lane street. The good quality of 
traffic flow shown in the analysis indicates that no improvements 
are needed. However, when the east side of Melody Lane is 
improved, the striping of a center left turn lane will keep 
through traffic from being delayed by left-turning vehicles. 

Some long delays can be expected for left turns out of the access 
points on North Avenue due to the heavy volume of traffic on 
North Avenue. However, if these delays become excessive, motor
ists will have the option of using the access points on Melody 
Lane, which function very well. 
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Table 2 

Intersection Capacity Analysis Summary 

Existing Traffic 

North Avenue/Melody Lane 
North Avenue/28 3/4 Road 
North Avenue/Access 
Melody Lane/North Access 
Melody Lane/Main Access 

Total Traffic. Year ~ 

North Avenue/Melody Lane 
North Avenue/28 3/4 Road 
North Avenue/Access 
Melody Lane/North Access 
Melody Lane/Main Access 

Total Traffic. Year 2010 

North Avenue/Melody Lane 
North Avenue/28 3/4 Road 
North Avenue/Access 
Melody Lane/North Access 
Melody Lane/Main Access 

KEY: 

Noon Peak Hour 
Level of Service 

B(11.2/0.395) 
E/E/B/C 

E/A/C 
A/A/A 
A/A/A 

B(11.5/0.424) 
E/E/C/C 

F/A/C 
A/A/A 
A/A/A 

8(14.7/0.566) 
F/E/0/D 

F/A/E 
A/A/A 
A/A/A 

Unsignalized Intersections - left out/left out/left in/left in 
- left out/right out/left in 

Signalized Intersection - (v/c ratio - delay) 

16 



VII. RECOMMENDATIONS 

This study assessed the impacts of the proposed expansion of the 
Wal-Mart Store on North Avenue at Melody Lane in Grand Junction, 
Colorado. As a result of this analysis, all intersections within 
the study area were found to operate at acceptable levels of 
service. 

The signalized intersection of North Avenue and Melody Lane is 
operating at Level of Service B currently. With the proposed 
expansions of Wal-Mart and an increase in background traffic, the 
intersection will continue to operate at Level of Service B. No 
improvements are needed at this intersection. 

The access points on Melody Lane both function very well, even 
though Melody Lane is a two-lane street. The good quality of 
traffic flow shown in the analysis indicates that no improvements 
are needed. However, when the east side of Melody Lane is 
improved, the striping of a center left turn lane will keep 
through traffic from being delayed by left-turning vehicles. 

Some long delays can be expected for left turns out of the access 
points on North Avenue due to the heavy volume of traffic on 
North Avenue. However, if these delays become excessive, motor
ists will have the option of using the access points on Melody 
Lane, which function very well. 

The City of Grand Junction Staff has expressed a concern regard
ing increased traffic at the I-70 Business/Melody Lane intersec
tion. This study indicates that only a small increase in traffic 
is likely on Melody Lane south of the site. The need to improve 
the intersection as a direct result of the Wal-Mart expansion is 
very remote. No off-site improvements are recommended as a 
result of the traffic analysis conducted for this report. 

17 



Appendix A 

Trip Generation Graph 
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Appendix B 

Traffic Counts 
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Appendix C 

Level of Service Definitions 



LEVEL OF SERVICE FOR SIGNALIZED INTERSECTIONS 

Level of service for signalized intersections is defined in terms 
of delay. Delay is a measure of driver discomfort, frustration, 
fuel consumption, and lost travel time. Delay is a complex 
measure, and is dependent on a number of variables, including the 
quality of [the signal] progression, the cycle length, the green 
time ratio, and the v/c ratio for the lane group or approach in 
question. 

Level-of-service A describes operations with very low delay, 
i.e., less than 5.0 seconds per vehicle. This occurs when pro
gression is extremely favorable, and most vehicles arrive during 
the green phase. Most vehicles do not stop at all. Short cycle 
lengths may also contribute to low delay. 

Level-of-service B describes operations with delay in the range 
of 5.1 to 15.0 seconds per vehicle. This generally occurs with 
good progression and/or short cycle lengths. More vehcles stop 
than for LOS A, causing higher levels of average delay. 

Level-of-service c describes operations with delay in the range 
of 15.1 to 25 seconds per vehicle. These higher delays may 
result from fair progression and/or longer cycle lengths. Indi
vidual cycle failures may begin to appear in this level. The 
number of vehicles stopping is significant at this level, al
though many still pass through the intersection without stopping. 

Level-of-service D describes operations with delay in the range 
of 25.1 to 40.0 seconds per vehicle. At level D, the influence 
of congestion becomes more noticeable. Longer delays may result 
from some conbination of unfavorable progression, long cycle 
lengths, or high v/c ratios. Many vehicles stop, and the propor
tion of vehicles not stopping declines. Individual cycle fail
ures are noticeable. 

Level-of-service E describes operations with delay in the range 
of 40.1 to 60.0 seconds per vehicle. This is considered to be 
the limit of acceptable delay. These high delay values generally 
indicate poor progression, long cycle lengths, and high v/c 
ratios. Individual cycle failures are frequent occurances. 

Level-of-service F describes operations with delay in excess of 
60.0 seconds per vehicle. This is considered to be unacceptable 
to most drivers. This condition often occurs with oversatura
tion, i.e., when arrival flow rates exceed the capacity of the 
intersection. It may also occur at high v/c ratios below 1.00 
with many individual cycle failures. Poor progression and long 
cycle lengths may also be major contributing causes to such delay 
levels. 

Excerpted from Highway 
Transportation Research 
Washington, D.C., 1985 

Capacity Manual, Special Report 209, 
Board, National Research Council, 



b~~~b QE §~B~IQ~ QBIIsBie 

EQB 

Level-of-service criteria for unsignalized intersec
tions are stated in very general terms, and are related 
to general delay ranges. Analysis for a stop- or 
yield-controlled intersection results in solutions for 
the capacity of each lane on the minor approaches. The 
level-of-service criteria are then based on the 
reserve, or unused, capacity of the lane in question, 
expressed in passenger cars per hour <PCPH>. 

RESERVE CAPACITY 
<PCPH> 

~400 
300-399 
200-299 
100-199 

0- 99 

* 

LEVEL OF 
SERVICE 

A 
B 
c 
D 
E 
F 

EXPECTED DELAY TO 
MINOR STREET TRAFFIC 

Little or no delay 
Short traffic delays 
Average traffic delays 
Long traffic delays 
Very long traffic delays 

* 
*When demand volume exceeds the capcity of the lane, 
extreme delays will be encountered with queuing which 
may cause severe congestion affecting other traffic 
movements in the intersection. This condition usually 
warrants improvement to the intersection. 

Reference: ~1gb~~~ Q~e~~1~~ ~~QY~!· Special Report 
209. Transportation Research Board, Nation-
al Research Council. Washington, D.C. 
1985. 
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1985 HCM: SIGNALIZED I1" IERSECTIONS 
SUMMARY REPORT 
************************************************************************** 
INTERSECTION .. North Avenue/Melody Lane 
AREA TYPE ..... OTHER 
ANALYST ....... klk 
DATE .......... 2/16/94 
TIME .......... noon 
COMMENT ....... Existing Traffic 

VOLUMES GEOMETRY 
E8 WB NB SB EB WB NB SB 

LT 8 71 88 11 L 12.0 L 12.0 L 12.0 LTR 12.0 
TH 776 829 5 5 T 12.0 T 12.0 TR 12.0 12.0 
RT 51 14 78 10 TR 12.0 TR 12.0 12.0 12.0 
RR 0 0 0 0 12.0 12.0 12.0 12.0 

12.0 12.0 12.0 12.0 
12.0 12.0 12.0 12.0 

ADJUSTMENT FACTORS 
GRADE HV ADJ PKG BUSES PHF PEDS PED. BUT. ARR. TYPE 

(%) (%) YIN Nm Nb YIN min T 
E8 0.00 2.00 N 0 0 0.90 50 N 16.8 3 
WB 0.00 2.00 N 0 0 0.90 50 N 16.8 3 
N8 0.00 2.00 N 0 0 0.90 50 N 25.8 3 
SB 0.00 2.00 N 0 0 0.90 50 N 25.8 3 

SIGNAL SETTINGS CYCLE LENGTH = 70.0 
PH-1 PH-2 PH-3 PH-4 PH-1 PH-2 PH-3 PH-4 

E8 LT X X N8 LT X 
TH X TH X 
RT X RT X 
PD PD 

W8 LT X X S8 LT X 
TH X TH X 
RT X RT X 
PD PD 

GREEN 5.0 30.0 0.0 0.0 GREEN 20.0 0.0 0.0 0.0 
YELLOW 5.0 5.0 0.0 0.0 YELLOW 5.0 0.0 0.0 0.0 
--------------------------------------------------------------------------

LEVEL OF SERVICE 
LANE GRP. V/C G/C DELAY LOS APP. DELAY APP. LOS 

E8 L 0.020 0.600 4.3 A 11.2 8 
TR 0.598 0.457 11.2 8 

W8 L 0.171 0.600 4.8 A 10.8 8 
TR 0.605 0.457 11.3 8 

N8 L 0.187 0.314 13.3 8 13.3 8 
TR 0.192 0.314 13.3 8 

SB LTR 0.064 0.314 12.8 8 12.8 8 

--------------------------------------------------------------------------
INTERSECTION: Delay = 11.2 (sec/veh) V/C = 0.395 LOS = 8 



1985 HCM: UNSIGNALIZED INTERSECTIONS Page-l 
********************************************************************* 

IDENTIFYING INFORMATION 

AVERAGE RUNNING SPEED, MAJOR STREET .. 35 

PEAK HOUR FACTOR ...................... 9 

AREA POPULATION ...................... 30000 

NAME OF THE EAST/WEST STREET ......... North Avenue 

NAME OF THE NORTH/SOUTH STREET ....... 28 3/4 Road 

NAME OF THE ANALYST .................. kl k 

DATE OF THE ANALYSIS (mm/dd/yy) ...... 2/16/94 

TIME PERIOD ANALYZED ................. Noon 

OTHER INFORMATION .... Existing Traffic 

INTERSECTION TYPE AND CONTROL 

INTERSECTION TYPE: 4-LEG 

MAJOR STREET DIRECTION: EAST/WEST 

CONTROL TYPE NORTHBOUND: STOP SIGN 

CONTROL TYPE SOUTHBOUND: STOP SIGN 

TRAFFIC VOLUMES 

EB WB NB SB 

LEFT 5 4 34 5 

THRU 825 900 0 0 

RIGHT 132 10 13 5 

NUMBER OF LANES AND LANE USAGE 

EB WB NB SB 

LANES 2 2 2 1 

LANE USAGE L + R LTR 



ADJUSTMENT FACTORS Page-2 

PERCENT RIGHT TURN CURB RADIUS (ft) ACCELERATION LANE 
GRADE ANGLE FOR RIGHT TURNS FOR RIGHT TURNS 

------- ---------- ---------------- -----------------
EASTBOUND 0.00 90 20 N 

WESTBOUND 0.00 90 20 N 

NORTHBOUND 0.00 90 20 N 

SOUTHBOUND 0.00 90 20 N 

VEHICLE COMPOSITION 

% su TRUCKS % COMBINATION 
AND RV'S VEHICLES % MOTORCYCLES 

----------- ------------- -------------
EASTBOUND 0 0 0 

WESTBOUND 0 0 0 

NORTHBOUND 0 0 0 

SOUTHBOUND 0 0 0 

CRITICAL GAPS 

TABULAR VALUES ADJUSTED SIGHT DIST. FINAL 
(Table 10-2) VALUE ADJUSTMENT CRITICAL GAP 

-------------- -------- ----------- ------------
MINOR RIGHTS 

NB 5.70 5.70 0.00 5.70 
SB 5.70 5.70 0.00 5.70 

MAJOR LEFTS 
EB 5.60 5.60 0.00 5.60 
WB 5.60 5.60 0.00 5.60 

MINOR THROUGHS 
NB 6.80 6.80 0.00 6.80 
SB 6.80 6.80 0.00 6.80 

MINOR LEFTS 
NB 7.30 7.30 0.00 7.30 
SB 7.30 7.30 0.00 7.30 

IDENTIFYING INFORMATION 
---------------------------------------------------------------------
NAME OF THE EAST/WEST STREET ...... North Avenue 
NAME OF THE NORTH/SOUTH STREET .... 28 3/4 Road 
DATE AND TIME OF THE ANALYSIS ..... 2/16/94 ; Noon 
OTHER INFORMATION .... Existing Traffic 



CAPACITY AND LEVEL-OF-SERVICE Page-3 
---------------------------------------------------------------------

POT EN- ACTUAL 
FLOW- TIAL MOVEMENT SHARED RESERVE 
RATE CAPACITY CAPACITY CAPACITY CAPACITY 

MOVEMENT v(pcph) c ( pcph) c ( pcph) c ( pcph) c = c - v LOS 
p M SH R SH 

------- -------- --------- ------------ ------------
MINOR STREET 

NB LEFT 42 66 64 64 23 E 
THROUGH 0 83 81 > 81 > 81 > E 
RIGHT 16 574 574 > 574 574 ) 558 558 >A A 

MINOR STREET 

SB LEFT 6 66 64 > 64 ) 57 > E 
THROUGH 0 83 81 > 115 81 > 102 81 >D E 
RIGHT 6 593 593 > 593 > 586 > A 

MAJOR STREET 

EB LEFT 6 314 314 314 308 8 
WB LEFT 5 295 295 295 290 c 

IDENTIFYING INFORMATION 

NAME OF THE EAST/WEST STREET ...... North Avenue 
NAME OF THE NORTH/SOUTH STREET .... 28 3/4 Road 
DATE AND TIME OF THE ANALYSIS ..... 2/16/94 ; Noon 
OTHER INFORMATION .... Existing Traffic 



1985 HCM: UNSIGNALIZED INTERSECTIONS Page-l 
********************************************************************* 

IDENTIFYING INFORMATION 

AVERAGE RUNNING SPEED, MAJOR STREET .. 35 

PEAK HOUR FACTOR ...................... 9 

AREA POPULATION ...................... 30000 

NAME OF THE EAST/WEST STREET ......... North Avenue 

NAME OF THE NORTH/SOUTH STREET ....... Access 

NAME OF THE ANALYST .................. kl k 

DATE OF THE ANALYSIS ( mm/ dd/yy ) ...... 2/16/94 

TIME PERIOD ANALYZED ................. Noon 

OTHER INFORMATION .... Existing Traffic 

INTERSECTION TYPE AND CONTROL 

INTERSECTION TYPE: T-INTERSECTION 

MAJOR STREET DIRECTION: EAST/WEST 

CONTROL TYPE NORTHBOUND: STOP SIGN 

TRAFFIC VOLUMES 

EB WB NB 58 

LEFT 7 53 40 

THRU 803 874 0 

RIGHT 40 13 32 

NUMBER OF LANES 

EB WB NB 58 

LANES 2 2 2 



ADJUSTMENT FACTORS Page-2 
---------------------------------------------------------------------

PERCENT RIGHT TURN CURB RADIUS (ft) ACCELERATION LANE 
GRADE ANGLE FOR RIGHT TURNS FOR RIGHT TURNS 

EASTBOUND 0.00 90 

WESTBOUND 0.00 90 

NORTHBOUND 0.00 90 

SOUTHBOUND -----

VEHICLE COMPOSITION 

% SU TRUCKS 
AND RV'S 

% COMBINATION 
VEHICLES 

EASTBOUND 0 0 

WESTBOUND 0 0 

NORTHBOUND 0 0 

SOUTHBOUND 

CRITICAL GAPS 

TABULAR VALUES ADJUSTED 
(Table 10-2) VALUE 

-------------- --------
MINOR RIGHTS 

NB 5.70 5.70 

MAJOR LEFTS 
WB 5.60 5.60 

MINOR LEFTS 
NB 7.30 7.30 

IDENTIFYING INFORMATION 

20 

20 

20 

% MOTORCYCLES 

0 

0 

0 

SIGHT DIST. 
ADJUSTMENT 
-----------

0.00 

0.00 

0.00 

NAME OF THE EAST/WEST STREET ...... North Avenue 
NAME OF THE NORTH/SOUTH STREET .... Access 
DATE AND TIME OF THE ANALYSIS ..... 2/16/94 ; Noon 
OTHER INFORMATION .... Existing Traffic 

N 

N 

N 

FINAL 
CRITICAL GAP 
------------

5.70 

5.60 

7.30 



CAPACITY AND LEVEL-OF-SERVICE Page-3 
---------------------------------------------------------------------

POT EN- ACTUAL 
FLOW- TIAL MOVEMENT SHARED RESERVE 
RATE CAPACITY CAPACITY CAPACITY CAPACITY 

MOVEMENT v(pcph) c ( pcph) c ( pcph) c (pcph) c = c - v LOS 
p M SH R SH 

------- -------- --------- ------------ ------------
MINOR STREET 

NB LEFT 49 66 57 57 9 E 
RIGHT 39 619 619 619 580 A 

MAJOR STREET 

WB LEFT 65 348 348 348 283 c 

IDENTIFYING INFORMATION 

NAME OF THE EAST/WEST STREET ...... North Avenue 
NAME OF THE NORTH/SOUTH STREET .... Access 
DATE AND TIME OF THE ANALYSIS ..... 2/16/94 ; Noon 
OTHER INFORMATION .... Existing Traffic 



• 

1985 HCM: UNSIGNALIZED INTERSECTIONS Page-l 
********************************************************************* 

IDENTIFYING INFORMATION 

AVERAGE RUNNING SPEED, MAJOR STREET .. 35 

PEAK HOUR FACTOR ...................... 9 

AREA POPULATION ...................... 30000 

NAME OF THE EAST/WEST STREET ......... North Access 

NAME OF THE NORTH/SOUTH STREET ....... Melody Lane 

NAME OF THE ANALYST .................. klk 

DATE OF THE ANALYSIS (mm/dd/yy) ...... 2/16/94 

TIME PERIOD ANALYZED ................. Noon Hour 

OTHER INFORMATION .... Existing Traffic 

INTERSECTION TYPE AND CONTROL 

INTERSECTION TYPE: T-INTERSECTION 

MAJOR STREET DIRECTION: NORTH/SOUTH 

CONTROL TYPE EASTBOUND: STOP SIGN 

TRAFFIC VOLUMES 

EB WB NB SB 

LEFT 67 0 0 

THRU 0 184 137 

RIGHT 22 0 51 

NUMBER OF LANES 

EB WB NB SB 

LANES 1 1 1 



ADJUSTMENT FACTORS Page-2 

PERCENT RIGHT TURN CURB RADIUS (ft) ACCELERATION LANE 
GRADE ANGLE FOR RIGHT TURNS FOR RIGHT TURNS 

------- ---------- ---------------- -----------------
EASTBOUND 0.00 90 20 N 

WESTBOUND -----
NORTHBOUND 0.00 90 20 N 

SOUTHBOUND 0.00 90 20 N 

VEHICLE COMPOSITION 

% su TRUCKS % COMBINATION 
AND RV'S VEHICLES % MOTORCYCLES 

----------- ------------- -------------
EASTBOUND 0 0 0 

WESTBOUND 

NORTHBOUND 0 0 0 

SOUTHBOUND 0 0 0 

CRITICAL GAPS 

TABULAR VALUES ADJUSTED SIGHT DIST. FINAL 
(Table 10-2) VALUE ADJUSTMENT CRITICAL GAP 

-------------- -------- ----------- ------------
MINOR RIGHTS 

EB 5.70 5.70 0.00 5.70 

MAJOR LEFTS 
NB 5.10 5.10 0.00 5.10 

MINOR LEFTS 
EB 6.80 6.80 0.00 6.80 

IDENTIFYING INFORMATION 

NAME OF THE EAST/WEST STREET ...... North Access 
NAME OF THE NORTH/SOUTH STREET .... Melody Lane 
DATE AND TIME OF THE ANALYSIS ..... 2/16/94; Noon Hour 
OTHER INFORMATION .... Existing Traffic 



CAPACITY AND LEVEL-OF-SERVICE Page-3 
---------------------------------------------------------------------

PO TEN- ACTUAL 
FLOW- TIAL MOVEMENT SHARED RESERVE 
RATE CAPACITY CAPACITY CAPACITY CAPACITY 

MOVEMENT v( pcph) c ( pcph) c ( pcph) c ( pcph) c = c - v LOS 
p M SH R SH 

------- -------- --------- ------------ ------------
MINOR STREET 

EB LEFT 82 536 536 > 536 > 454 > A 
> 592 ) 483 >A 

RIGHT 27 872 872 > 872 > 845 > A 

MAJOR STREET 

NB LEFT 0 957 957 957 957 A 

IDENTIFYING INFORMATION 

NAME OF THE EAST/WEST STREET ...... North Access 
NAME OF THE NORTH/SOUTH STREET .... Melody Lane 
DATE AND TIME OF THE ANALYSIS ..... 2/16/94; Noon Hour 
OTHER INFORMATION .... Existing Traffic 



• 

1985 HCM: UNSIGNALIZED INTERSECTIONS Page-l 
********************************************************************* 

IDENTIFYING INFORMATION 

AVERAGE RUNNING SPEED, MAJOR STREET .. 35 

PEAK HOUR FACTOR ...................... 9 

AREA POPULATION ...................... 30000 

NAME OF THE EAST/WEST STREET ......... Main Access 

NAME OF THE NORTH/SOUTH STREET ....... Melody Lane 

NAME OF THE ANALYST .................. kl k 

DATE OF THE ANALYSIS ( mm/ dd/yy ) ...... 2/16/94 

TIME PERIOD ANALYZED ................. Noon Hour 

OTHER INFORMATION .... Existing Traffic 

INTERSECTION TYPE AND CONTROL 

INTERSECTION TYPE: T-INTERSECTION 

MAJOR STREET DIRECTION: NORTH/SOUTH 

CONTROL TYPE EASTBOUND: STOP SIGN 

TRAFFIC VOLUMES 

EB WB NB 58 

LEFT 57 28 0 

THRU 0 71 91 

RIGHT 37 0 14 

NUMBER OF LANES 

EB WB NB 58 

LANES 1 1 1 



ADJUSTMENT FACTORS Page-2 
---------------------------------------------------------------------

PERCENT RIGHT TURN CURB RADIUS (ft) ACCELERATION LANE 
GRADE ANGLE FOR RIGHT TURNS FOR RIGHT TURNS 

------- ---------- ---------------- -----------------
EASTBOUND 0.00 90 20 N 

WESTBOUND -----
NORTHBOUND 0.00 90 20 N 

SOUTHBOUND 0.00 90 20 N 

VEHICLE COMPOSITION 

% su TRUCKS % COMBINATION 
AND RV'S VEHICLES % MOTORCYCLES 

----------- ------------- -------------
EASTBOUND 0 0 0 

WESTBOUND 

NORTHBOUND 0 0 0 

SOUTHBOUND 0 0 0 

CRITICAL GAPS 

TABULAR VALUES ADJUSTED SIGHT DIST. FINAL 
(Table 10-2) VALUE ADJUSTMENT CRITICAL GAP 

-------------- -------- ----------- ------------
MINOR RIGHTS 

EB 5.70 5.70 0.00 5.70 

MAJOR LEFTS 
NB 5.10 5.10 0.00 5.10 

MINOR LEFTS 
EB 6.80 6.80 0.00 6.80 

IDENTIFYING INFORMATION 

NAME OF THE EAST/WEST STREET ...... Main Access 
NAME OF THE NORTH/SOUTH STREET .... Melody Lane 
DATE AND TIME OF THE ANALYSIS ..... 2/16/94 ; Noon Hour 
OTHER INFORMATION .... Existing Traffic 



CAPACITY AND LEVEL-OF-SERVICE Page-3 
---------------------------------------------------------------------

PO TEN- ACTUAL 
FLOW- TIAL MOVEMENT SHARED RESERVE 
RATE CAPACITY CAPACITY CAPACITY CAPACITY 

MOVEMENT v(pcph) c ( pcph) c ( pcph) c (pcph) c = c - v LOS 
p M SH R SH 

------- -------- --------- ------------ ------------
MINOR STREET 

EB LEFT 70 669 655 > 655 > 585 > A 
> 745 > 630 >A 

RIGHT 45 946 946 > 946 > 901 > A 

MAJOR STREET 

NB LEFT 34 994 994 994 959 A 

IDENTIFYING INFORMATION 

NAME OF THE EAST/WEST STREET ...... Main Access 
NAME OF THE NORTH/SOUTH STREET .... Melody Lane 
DATE AND TIME OF THE ANALYSIS ..... 2/16/94 ; Noon Hour 
OTHER INFORMATION .... Existing Traffic 



,.,.. 
1985 HCM: SIGNALIZED INTERSECTIONS 
SUMMARY REPORT 
************************************************************************** 
INTERSECTION .. North Avenue/Melody Lane 
AREA TYPE ..... OTHER 
ANALYST ....... klk 
DATE .......... 2/16/94 
TIME .......... noon 
COMMENT ....... Total Traffic-Year 1995 

VOLUMES GEOMETRY 
EB WB NB SB EB WB NB SB 

LT 8 79 98 11 L 12.0 L 12.0 L 12.0 LTR 12.0 
TH 826 863 5 5 T 12.0 T 12.0 TR 12.0 12.0 
RT 58 14 87 10 TR 12.0 TR 12.0 12.0 12.0 
RR 0 0 0 0 12.0 12.0 12.0 12.0 

12.0 12.0 12.0 12.0 
12.0 12.0 12.0 12.0 

--------------------------------------------------------------------------
ADJUSTMENT FACTORS 

GRADE HV ADJ PKG BUSES PHF PEDS PED. BUT. ARR. TYPE 
(%) (%) Y/N Nm Nb Y/N min T 

EB 0.00 2.00 N 0 0 0.90 50 N 16.8 3 
WB 0.00 2.00 N 0 0 0.90 50 N 16.8 3 
NB 0.00 2.00 N 0 0 0.90 50 N 25.8 3 
SB 0.00 2.00 N 0 0 0.90 50 N 25.8 3 

SIGNAL SETTINGS CYCLE LENGTH = 70.0 
PH-1 PH-2 PH-3 PH-4 PH-1 PH-2 PH-3 PH-4 

EB LT X X N8 LT X 
TH X TH X 
RT X RT X 
PD PD 

W8 LT X X S8 LT X 
TH X TH X 
RT X RT X 
PD PD 

GREEN 5.0 30.0 0.0 0.0 GREEN 20.0 0.0 0.0 0.0 
YELLOW 5.0 5.0 0.0 0.0 YELLOW 5.0 0.0 0.0 0.0 
--------------------------------------------------------------------------

LEVEL OF SERVICE 
LANE GRP. V/C G/C DELAY LOS APP. DELAY APP. LOS 

E8 L 0.020 0.600 4.3 A 11.6 8 
TR 0.639 0.457 11.7 B 

W8 L 0.203 0.600 4.9 A 11.0 B 
TR 0.630 0.457 11.6 8 

NB L 0.209 0.314 13.4 8 13.4 8 
TR 0.213 0.314 13.4 8 

SB LTR 0.065 0.314 12.8 8 12.8 8 
--------------------------------------------------------------------------
INTERSECTION: Delay = 11.5 (sec/veh) V/C = 0.424 LOS = 8 



1985 HCM: UNSIGNALIZED INTERSECTIONS Page-l 
********************************************************************* 
IDENTIFYING INFORMATION 

AVERAGE RUNNING SPEED, MAJOR STREET .. 35 

PEAK HOUR FACTOR ...................... 9 

AREA POPULATION ...................... 30000 

NAME OF THE EAST/WEST STREET ......... North Avenue 

NAME OF THE NORTH/SOUTH STREET ....... 28 3/4 Road 

NAME OF THE ANALYST .................. kl k 

DATE OF THE ANALYSIS ( mm/dd/yy) ...... 2/16/94 

TIME PERIOD ANALYZED ................. Noon 

OTHER INFORMATION .... Total Traffic-Year 1995 

INTERSECTION TYPE AND CONTROL 

INTERSECTION TYPE: 4-LEG 

MAJOR STREET DIRECTION: EAST/WEST 

CONTROL TYPE NORTHBOUND: STOP SIGN 

CONTROL TYPE SOUTHBOUND: STOP SIGN 

TRAFFIC VOLUMES 

EB WB NB SB 

LEFT 5 0 50 5 

THRU 893 935 0 0 

RIGHT 153 10 17 5 

NUMBER OF LANES AND LANE USAGE 

EB WB NB SB 

LANES 2 2 2 1 

LANE USAGE L + R LTR 



ADJUSTMENT FACTORS Page-2 

PERCENT RIGHT TURN CURB RADIUS (ft) ACCELERATION LANE 
GRADE ANGLE FOR RIGHT TURNS FOR RIGHT TURNS 

------- ---------- ---------------- -----------------
EASTBOUND 0.00 90 20 N 

WESTBOUND 0.00 90 20 N 

NORTHBOUND 0.00 90 20 N 

SOUTHBOUND 0.00 90 20 N 

VEHICLE COMPOSITION 

% su TRUCKS % COMBINATION 
AND RV'S VEHICLES % MOTORCYCLES 

----------- ------------- -------------
EASTBOUND 0 0 0 

WESTBOUND 0 0 0 

NORTHBOUND 0 0 0 

SOUTHBOUND 0 0 0 

CRITICAL GAPS 

TABULAR VALUES ADJUSTED SIGHT DIST. FINAL 
(Table 10-2) VALUE ADJUSTMENT CRITICAL GAP 

-------------- -------- ----------- ------------
MINOR RIGHTS 

NB 5.70 5.70 0.00 5.70 
SB 5.70 5.70 0.00 5.70 

MAJOR LEFTS 
EB 5.60 5.60 0.00 5.60 
WB 5.60 5.60 0.00 5.60 

MINOR THROUGHS 
NB 6.80 6.80 0.00 6.80 
SB 6.80 6.80 0.00 6.80 

MINOR LEFTS 
NB 7.30 7.30 0.00 7.30 
SB 7.30 7.30 0.00 7 .30" 

IDENTIFYING INFORMATION 
---------------------------------------------------------------------
NAME OF THE EAST/WEST STREET ...... North Avenue 
NAME OF THE NORTH/SOUTH STREET .... 28 3/4 Road 
DATE AND TIME OF THE ANALYSIS ..... 2/16/94 ; Noon 
OTHER INFORMATION .... Total Traffic-Year 1995 



' . 

CAPACITY AND LEVEL-OF-SERVICE Page-3 
---------------------------------------------------------------------

POT EN- ACTUAL 
FLOW- TIAL MOVEMENT SHARED RESERVE 
RATE CAPACITY CAPACITY CAPACITY CAPACITY 

MOVEMENT v(pcph) c ( pcph) c ( pcph) c (pcph) c = c - v LOS 
p M SH R SH 

------- -------- --------- ------------ ------------
MINOR STREET 

NB LEFT 61 66 65 65 4 E 
THROUGH 0 83 82 > 82 > 82 > E 
RIGHT 21 539 539 > 539 539 > 518 518 >A A 

MINOR STREET 

58 LEFT 6 66 64 > 64 } 58 > E 
THROUGH 0 83 82 ) 115 82 > 103 82 >D E 
RIGHT 6 579 579 > 579 > 573 > A 

MAJOR STREET 

EB LEFT 6 300 300 300 294 c 
WB LEFT 0 259 259 259 259 c 

IDENTIFYING INFORMATION 

NAME OF THE EAST/WEST STREET ...... North Avenue 
NAME OF THE NORTH/SOUTH STREET .... 28 3/4 Road 
DATE AND TIME OF THE ANALYSIS ..... 2/16/94 ; Noon 
OTHER INFORMATION .... Total Traffic-Year 1995 



... 

1985 HCM: UNSIGNALIZED INTERSECTIONS Page-l 
********************************************************************* 
IDENTIFYING INFORMATION 
---------------------------------------------------------------------
AVERAGE RUNNING SPEED, MAJOR STREET .. 35 

PEAK HOUR FACTOR ...................... 9 

AREA POPULATION ...................... 30000 

NAME OF THE EAST/WEST STREET ......... North Avenue 

NAME OF THE NORTH/SOUTH STREET ....... Access 

NAME OF THE ANALYST .................. kl k 

DATE OF THE ANALYSIS ( mm/ dd/yy ) ...... 2/16/94 

TIME PERIOD ANALYZED ................. Noon 

OTHER INFORMATION .... Total Traffic-Year 1995 

INTERSECTION TYPE AND CONTROL 

INTERSECTION TYPE: T-INTERSECTION 

MAJOR STREET DIRECTION: EAST/WEST 

CONTROL TYPE NORTHBOUND: STOP SIGN 

TRAFFIC VOLUMES 

EB WB NB SB 

LEFT 7 76 50 

THRU 858 895 0 

RIGHT 57 13 34 

NUMBER OF LANES 

EB WB NB 58 

LANES 2 2 2 



I \ 

ADJUSTMENT FACTORS Page-2 

PERCENT RIGHT TURN CURB RADIUS (ft) ACCELERATION LANE 
GRADE ANGLE FOR RIGHT TURNS FOR RIGHT TURNS 

EASTBOUND 0.00 90 

WESTBOUND 0.00 90 

NORTHBOUND 0.00 90 

SOUTHBOUND -----

VEHICLE COMPOSITION 

% SU TRUCKS 
AND RV'S 

% COMBINATION 
VEHICLES 

EASTBOUND 0 0 

WESTBOUND 0 0 

NORTHBOUND 0 0 

SOUTHBOUND 

CRITICAL GAPS 

TABULAR VALUES ADJUSTED 
(Table 10-2) VALUE 

-------------- --------
MINOR RIGHTS 

NB 5.70 5.70 

MAJOR LEFTS 
WB 5.60 5.60 

MINOR LEFTS 
NB 7.30 7.30 

IDENTIFYING INFORMATION 

20 

20 

20 

% MOTORCYCLES 

0 

0 

0 

SIGHT DIST. 
ADJUSTMENT 
-----------

0.00 

0.00 

0.00 

NAME OF THE EAST/WEST STREET ...... North Avenue 
NAME OF THE NORTH/SOUTH STREET .... Access 
DATE AND TIME OF THE ANALYSIS ..... 2/16/94 ; Noon 
OTHER INFORMATION .... Total Traffic-Year 1995 

N 

N 

N 

FINAL 
CRITICAL GAP 
------------

5.70 

5.60 

7.30 



' \ 

CAPACITY AND LEVEL-OF-SERVICE Page-3 
---------------------------------------------------------------------

POT EN- ACTUAL 
FLOW- TIAL MOVEMENT SHARED RESERVE 
RATE CAPACITY CAPACITY CAPACITY CAPACITY 

MOVEMENT v(pcph) c ( pcph) c ( pcph) c (pcph) c = c - v LOS 
p M SH R SH 

------- -------- --------- ------------ ------------
MINOR STREET 

NB LEFT 61 66 51 51 -10 F 
RIGHT 42 591 591 591 549 A 

MAJOR STREET 

WB LEFT 93 312 312 312 219 c 

IDENTIFYING INFORMATION 

NAME OF THE EAST/WEST STREET ...... North Avenue 
NAME OF THE NORTH/SOUTH STREET .... Access 
DATE AND TIME OF THE ANALYSIS ..... 2/16/94 ; Noon 
OTHER INFORMATION .... Total Traffic-Year 1995 



. ' 

1985 HCM: UNSIGNALIZED INTERSECTIONS Page-l 
********************************************************************* 

IDENTIFYING INFORMATION 

AVERAGE RUNNING SPEED, MAJOR STREET .. 35 

PEAK HOUR FACTOR ...................... 9 

AREA POPULATION ...................... 30000 

NAME OF THE EAST/WEST STREET ......... North Access 

NAME OF THE NORTH/SOUTH STREET ....... Melody Lane 

NAME OF THE ANALYST .................. kl k 

DATE OF THE ANALYSIS ( mm/dd/yy ) ...... 2/16/94 

TIME PERIOD ANALYZED ................. Noon Hour 

OTHER INFORMATION .... Total Traffic-Year 1995 

INTERSECTION TYPE AND CONTROL 

INTERSECTION TYPE: T-INTERSECTION 

MAJOR STREET DIRECTION: NORTH/SOUTH 

CONTROL TYPE EASTBOUND: STOP SIGN 

TRAFFIC VOLUMES 

EB WB NB SB 

LEFT 50 0 0 

THRU 0 140 104 

RIGHT 17 0 38 

NUMBER OF LANES 

EB WB NB SB 

LANES 1 1 1 



I > 

ADJUSTMENT FACTORS Page-2 
---------------------------------------------------------------------

PERCENT RIGHT TURN CURB RADIUS ( ft) ACCELERATION LANE 
GRADE ANGLE FOR RIGHT TURNS FOR RIGHT TURNS 

------- ---------- ---------------- -----------------
EASTBOUND 0.00 90 20 N 

WESTBOUND -----

NORTHBOUND 0.00 90 20 N 

SOUTHBOUND 0.00 90 20 N 

VEHICLE COMPOSITION 

% su TRUCKS % COMBINATION 
AND RV'S VEHICLES % MOTORCYCLES 

----------- ------------- -------------
EASTBOUND 0 0 0 

WESTBOUND 

NORTHBOUND 0 0 0 

SOUTHBOUND 0 0 0 

CRITICAL GAPS 

TABULAR VALUES ADJUSTED SIGHT DIST. FINAL 
(Table 10-2) VALUE ADJUSTMENT CRITICAL GAP 

-------------- -------- ----------- ------------
MINOR RIGHTS 

EB 5.70 5.70 0.00 5.70 

MAJOR LEFTS 
NB 5.10 5.10 0.00 5.10 

MINOR LEFTS 
EB 6.80 6.80 0.00 6.80 

IDENTIFYING INFORMATION 

NAME OF THE EAST/WEST STREET ...... North Access 
NAME OF THE NORTH/SOUTH STREET .... Melody Lane 
DATE AND TIME OF THE ANALYSIS ..... 2/16/94; Noon Hour 
OTHER INFORMATION .... Total Traffic-Year 1995 



' . 

CAPACITY AND LEVEL-OF-SERVICE Page-3 
---------------------------------------------------------------------

PO TEN- ACTUAL 
FLOW- TIAL MOVEMENT SHARED RESERVE 
RATE CAPACITY CAPACITY CAPACITY CAPACITY 

MOVEMENT v(pcph) c ( pcph) c ( pcph) c (pcph) c = c - v LOS 
p M SH R SH 

------- -------- --------- ------------ ------------
MINOR STREET 

EB LEFT 61 608 608 > 608 > 547 > A 
> 665 > 583 >A 

RIGHT 21 917 917 > 917 > 896 > A 

MAJOR STREET 

NB LEFT 0 980 980 980 980 A 

IDENTIFYING INFORMATION 

NAME OF THE EAST/WEST STREET ...... North Access 
NAME OF THE NORTH/SOUTH STREET .... Melody Lane 
DATE AND TIME OF THE ANALYSIS ..... 2/16/94; Noon Hour 
OTHER INFORMATION .... Total Traffic-Year 1995 



1985 HCM: UNSIGNALIZED INTERSECTIONS Page-l 
********************************************************************* 
IDENTIFYING INFORMATION 

AVERAGE RUNNING SPEED, MAJOR STREET .. 35 

PEAK HOUR FACTOR ...................... 9 

AREA POPULATION ...................... 30000 

NAME OF THE EAST/WEST STREET ......... Main Access 

NAME OF THE NORTH/SOUTH STREET ....... Melody Lane 

NAME OF THE ANALYST .................. kl k 

DATE OF THE ANALYSIS ( mm/dd/yy) ...... 2/16/94 

TIME PERIOD ANALYZED ................. Noon Hour 

OTHER INFORMATION .... Total Traffic-Year 1995 

INTERSECTION TYPE AND CONTROL 

INTERSECTION TYPE: T-INTERSECTION 

MAJOR STREET DIRECTION: NORTH/SOUTH 

CONTROL TYPE EASTBOUND: STOP SIGN 

TRAFFIC VOLUMES 

EB WB NB SB 

LEFT 67 38 0 

THRU 0 73 102 

RIGHT 50 0 19 

NUMBER OF LANES 

EB WB NB SB 

LANES 1 1 1 



. . 
ADJUSTMENT FACTORS Page-2 

PERCENT RIGHT TURN CURB RADIUS (ft) ACCELERATION LANE 
GRADE ANGLE FOR RIGHT TURNS FOR RIGHT TURNS 

------- ---------- ---------------- -----------------
EASTBOUND 0.00 90 20 N 

WESTBOUND -----

NORTHBOUND 0.00 90 20 N 

SOUTHBOUND 0.00 90 20 N 

VEHICLE COMPOSITION 

% su TRUCKS % COMBINATION 
AND RV'S VEHICLES % MOTORCYCLES 

----------- ------------- -------------
EASTBOUND 0 0 0 

WESTBOUND 

NORTHBOUND 0 0 0 

SOUTHBOUND 0 0 0 

CRITICAL GAPS 

TABULAR VALUES ADJUSTED SIGHT DIST. FINAL 
(Table 10-2) VALUE ADJUSTMENT CRITICAL GAP 

-------------- -------- ----------- ------------
MINOR RIGHTS 

EB 5.70 5.70 0.00 5.70 

MAJOR LEFTS 
NB 5.10 5.10 0.00 5.10 

MINOR LEFTS 
EB 6.80 6.80 0.00 6.80 

IDENTIFYING INFORMATION 

NAME OF THE EAST/WEST STREET ...... Main Access 
NAME OF THE NORTH/SOUTH STREET .... Melody Lane 
DATE AND TIME OF THE ANALYSIS ..... 2/16/94 ; Noon Hour 
OTHER INFORMATION .... Total Traffic-Year 1995 



. . 

CAPACITY AND LEVEL-OF-SERVICE Page-3 
---------------------------------------------------------------------

PO TEN- ACTUAL 
FLOW- TIAL MOVEMENT SHARED RESERVE 
RATE CAPACITY CAPACITY CAPACITY CAPACITY 

MOVEMENT v(pcph) c ( pcph) c ( pcph) c ( pcph) c = c - v LOS 
p M SH R SH 

------- -------- --------- ------------ ------------
MINOR STREET 

EB LEFT 82 645 627 > 627 > 545 > A 
> 729 > 586 >A 

RIGHT 61 930 930 > 930 > 869 > A 

MAJOR STREET 

NB LEFT 46 988 988 988 941 A 

IDENTIFYING INFORMATION 

NAME OF THE EAST/WEST STREET ...... Main Access 
NAME OF THE NORTH/SOUTH STREET .... Melody Lane 
DATE AND TIME OF THE ANALYSIS ..... 2/16/94; Noon Hour 
OTHER INFORMATION .... Total Traffic-Year 1995 



. . ~ 

1985 HCM: SIGNALIZED IN1tRSECTIONS 
SUMMARY REPORT 
************************************************************************** 
INTERSECTION .. North Avenue/Melody Lane 
AREA TYPE ..... OTHER 
ANALYST ....... klk 
DATE .......... 2/16/94 
TIME .......... noon 
COMMENT ....... Total Traffic-Year 2010 

VOLUMES GEOMETRY 
EB WB NB SB EB WB NB SB 

LT 10 104 129 15 L 12.0 L 12.0 L 12.0 LTR 12.0 
TH 1075 1125 7 7 T 12.0 T 12.0 TR 12.0 12.0 
RT 77 19 115 13 TR 12.0 TR 12.0 12.0 12.0 
RR 0 0 0 0 12.0 12.0 12.0 12.0 

12.0 12.0 12.0 12.0 
12.0 12.0 12.0 12.0 

--------------------------------------------------------------------------
ADJUSTMENT FACTORS 

GRADE HV ADJ PKG BUSES PHF PEDS PED. BUT. ARR. TYPE 
(%) (%) Y/N Nm Nb Y/N min T 

EB 0.00 2.00 N 0 0 0.90 50 N 16.8 3 
WB 0.00 2.00 N 0 0 0.90 50 N 16.8 3 
NB 0.00 2.00 N 0 0 0.90 50 N 25.8 3 
SB 0.00 2.00 N 0 0 0.90 50 N 25.8 3 
--------------------------------------------------------------------------

SIGNAL SETTINGS CYCLE LENGTH = 70.0 
PH-1 PH-2 PH-3 PH-4 PH-1 PH-2 PH-3 PH-4 

EB LT X X NB LT X 
TH X TH X 
RT X RT X 
PD PD 

WB LT X X SB LT X 
TH X TH X 
RT X RT X 
PD PD 

GREEN 5.0 30.0 0.0 0.0 GREEN 20.0 0.0 0.0 0.0 
YELLOW 5.0 5.0 0.0 0.0 YELLOW 5.0 0.0 0.0 0.0 

LEVEL OF SERVICE 
LANE GRP. V/C G/C DELAY LOS APP. DELAY APP. LOS 

EB L 0.032 0.600 4.3 A 15.4 c 
TR 0.833 0.457 15.4 c 

WB L 0.335 0.600 5.6 8 14.3 8 
TR 0.821 0.457 15.0 c 

NB L 0.277 0.314 13.8 8 13.8 8 
TR 0.282 0.314 13.8 8 

SB LTR 0.091 0.314 12.9 8 12.9 8 
--------------------------------------------------------------------------
INTERSECTION: Delay = 14.7 (sec/veh) V/C = 0.566 LOS = 8 
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1985 HCM: UNSIGNALIZED INTERSECTIONS Page-l 
********************************************************************* 
IDENTIFYING INFORMATION 

AVERAGE RUNNING SPEED, MAJOR STREET .. 35 

PEAK HOUR FACTOR ...................... 9 

AREA POPULATION ...................... 30000 

NAME OF THE EAST/WEST STREET ......... North Avenue 

NAME OF THE NORTH/SOUTH STREET ....... 28 3/4 Road 

NAME OF THE ANALYST .................. klk 

DATE OF THE ANALYSIS ( mm/ dd/yy ) ...... 2/16/94 

TIME PERIOD ANALYZED ................. Noon 

OTHER INFORMATION .... Total Traffic-Year 2010 

INTERSECTION TYPE AND CONTROL 

INTERSECTION TYPE: 4-LEG 

MAJOR STREET DIRECTION: EAST/WEST 

CONTROL TYPE NORTHBOUND: STOP SIGN 

CONTROL TYPE SOUTHBOUND: STOP SIGN 

TRAFFIC VOLUMES 

EB WB NB SB 

LEFT 7 0 67 7 

THRU 1165 1219 0 0 

RIGHT 205 13 22 7 

NUMBER OF LANES AND LANE USAGE 

EB WB NB SB 

LANES 2 2 2 1 

LANE USAGE L + R LTR 
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ADJUSTMENT FACTORS Page-2 

PERCENT RIGHT TURN CURB RADIUS ( ft) ACCELERATION LANE 
GRADE ANGLE FOR RIGHT TURNS ,~'OR RIGHT TURNS 

------- ---------- ---------------- -----------------
EASTBOUND 0.00 90 20 N 

WESTBOUND 0.00 90 20 N 

NORTHBOUND 0.00 90 20 N 

SOUTHBOUND 0.00 90 20 N 

VEHICLE COMPOSITION 

% su TRUCKS % COMBINATION 
AND RV'S VEHICLES % MOTORCYCLES 

----------- ------------- -------------
EASTBOUND 0 0 0 

WESTBOUND 0 0 0 

NORTHBOUND 0 0 0 

SOUTHBOUND 0 0 0 

CRITICAL GAPS 

TABULAR VALUES ADJUSTED SIGHT DIST. FINAL 
(Table 10-2) VALUE ADJUSTMENT CRITICAL GAP 

-------------- -------- ----------- ------------
MINOR RIGHTS 

NB 5.70 5.70 0.00 5.70 
SB 5.70 5.70 0.00 5.70 

MAJOR LEFTS 
EB 5.60 5.60 0.00 5.60 
WB 5.60 5.60 0.00 5.60 

MINOR THROUGHS 
NB 6.80 6.80 0.00 6.80 
SB 6.80 6.80 0.00 6.80 

MINOR LEFTS 
NB 7.30 7.30 0.00 7.30 
SB 7.30 7.30 0.00 7.30 

IDENTIFYING INFORMATION 

NAME OF THE EAST/WEST STREET ...... North Avenue 
NAME OF THE NORTH/SOUTH STREET .... 28 3/4 Road 
DATE AND TIME OF THE ANALYSIS ..... 2/16/94 ; Noon 
OTHER INFORMATION .... Total Traffic-Year 2010 
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CAPACITY AND LEVEL-OF-SERVICE Page-3 
---------------------------------------------------------------------

POT EN- ACTUAL 
FLOW- TIAL MOVEMENT SHARED RESERVE 
RATE CAPACITY CAPACITY CAPACITY CAPACITY 

MOVEMENT v(pcph) c ( pcph) c ( pcph) c (pcph) c = c - v LOS 
p M SH R SH 

------- -------- --------- ------------ ------------
MINOR STREET 

NB LEFT 82 66 64 64 -18 F 
THROUGH 0 83 81 > 81 > 81 > E 
RIGHT 27 425 425 > 425 425 > 398 398 >B B 

MINOR STREET 

SB LEFT 9 66 62 > 62 > 53 > E 
THROUGH 0 83 81 > 109 81 > 92 81 >E E 
RIGHT 9 473 473 > 473 > 464 > A 

MAJOR STREET 

EB LEFT 9 193 193 193 184 D 
WB LEFT 0 156 156 156 156 D 

IDENTIFYING INFORMATION 

NAME OF THE EAST/WEST STREET ...... North Avenue 
NAME OF THE NORTH/SOUTH STREET .... 28 3/4 Road 
DATE AND TIME OF THE ANALYSIS ..... 2/16/94 ; Noon 
OTHER INFORMATION .... Total Traffic-Year 2010 



1985 HCM: UNSIGNALIZED INTERSECTIONS Page-l 
********************************************************************* 

IDENTIFYING INFORMATION 

AVERAGE RUNNING SPEED, MAJOR STREET .. 35 

PEAK HOUR FACTOR ...................... 9 

AREA POPULATION ...................... 30000 

NAME OF THE EAST/WEST STREET ......... North Avenue 

NAME OF THE NORTH/SOUTH STREET ....... Access 

NAME OF THE ANALYST .................. kl k 

DATE OF THE ANALYSIS ( mm/ dd/yy ) ...... 2/16/94 

TIME PERIOD ANALYZED ................. Noon 

OTHER INFORMATION .... Total Traffic-Year 2010 

INTERSECTION TYPE AND CONTROL 

INTERSECTION TYPE: T-INTERSECTION 

MAJOR STREET DIRECTION: EAST/WEST 

CONTROL TYPE NORTHBOUND: STOP SIGN 

TRAFFIC VOLUMES 

EB WB NB SB 

LEFT 7 102 67 

THRU 1117 1165 0 

RIGHT 77 13 45 

NUMBER OF LANES 

EB WB NB SB 

LANES 2 2 2 



ADJUSTMENT FACTORS Page-2 
---------------------------------------------------------------------

PERCENT RIGHT TURN CURB RADIUS (ft) ACCELERATION LANE 
GRADE ANGLE FOR RIGHT TURNS FOR RIGHT TURNS 

EASTBOUND 0.00 90 

WESTBOUND 0 .. 00 90 

NORTHBOUND 0.00 90 

SOUTHBOUND -----

VEHICLE COMPOSITION 

% SU TRUCKS 
AND RV'S 

% COMBINATION 
VEHICLES 

EASTBOUND 0 0 

WESTBOUND 0 0 

NORTHBOUND 0 0 

SOUTHBOUND 

CRITICAL GAPS 

TABULAR VALUES ADJUSTED 
(Table 10-2) VALUE 

-------------- --------
MINOR RIGHTS 

NB 5.70 5.70 

MAJOR LEFTS 
WB 5.60 5.60 

MINOR LEFTS 
NB 7.30 7.30 

IDENTIFYING INFORMATION 

20 

20 

20 

% MOTORCYCLES 

0 

0 

0 

SIGHT DIST. 
ADJUSTMENT 
-----------

0.00 

0.00 

0.00 

NAME OF THE EAST/WEST STREET ...... North Avenue 
NAME OF THE NORTH/SOUTH STREET .... Access 
DATE AND TIME OF THE ANALYSIS ..... 2/16/94 ; Noon 
OTHER INFORMATION .... Total Traffic-Year 2010 

N 

N 

N 

FINAL 
CRITICAL GAP 
------------

5.70 

5.60 

7.30 



FINAL DRAINAGE REPORT 

WAL-MART EXPANSION 
GRAND JUNCTION, COLO. 

February 15, 1994 

Dunaway Associates West Inc. 



; . .), 

I. GENERAL LOCATION AND DESCRIPTION 

A. SITE IS LOCATED AT THE INTERSECTION OF NORTH AVENUE 
AND MELODY LANE. 

B. SITE AND MAJOR BASIN DESCRIPTION 
SITE IS CURRENTLY 12.85 ACRES WITH AN ADDITIONAL .75 ACRES 
BEING ADDED FOR THE PLANNED EXPANSION. THE STORM SEWER 
SYSTEM IN MELODY LANE IS USED FOR DRAINAGE. 

II. EXISTING DRAINAGE CONDITIONS 

THE EXISTING 12.85 ACRES DRAINS TO MELODY LANE. NO INFLOW OCCURS 
FROM UPSTREAM. AN ONSITE STORM DRAIN SYSTEM LOCATED ON THE 
WEST AND SOUTH OF WAL-MART PICKS UP DRAINAGE AND CONVEYS 7.66 
ACRES OF RUNOFF TO THE MELODY LANE SYSTEM. THIS SYSTEM RANGES 
FROM 18'' TO 24" IN DIAMETER. THE MINIMUM SLOPE OF THE 24" PIPE IS 
0.15%. THE REMAINDER OF THE SITE DRAINS DIRECTLY TO INLETS ALONG 
MELODY LANE. 

THE ADDITIONAL .75 ACRES IN THE REAR IS DEVELOPED COMMERCIALLY 
AND DRAINS TO THE SOUTH. 

THE ADDITIONAL 3.84 ACRES FOR THE SUPERCENTER PROJECT IS 
UNDEVELOPED AND DRAINS TO THE SOUTH. THE SOILS IN THE AREA ARE 
SLIGHTLY SANDY SILTY CLAYS AND WOULD APPEAR TO FALL IN 
HYDROLOGIC TYPE C OR D. 
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Ill. PROPOSED DRAINAGE CONDITIONS 

A. CHANGES IN DRAINAGE PATTERNS 

THE ONLY CHANGE IN DRAINAGE PATTERN WILL BE THE ADDITIONAL 
. 75 ACRES IN THE REAR OF WAL-MART. INSTEAD OF DRAINING TO THE 
SOUTH AS IT DOES TODAY, THIS SMALL AREA WILL BE INCORPORATED 
INTO THE ONSITE 24" STORM DRAIN. 

THE FRONT PARKING AREA THAT WILL BE PAVED FOR EXPANSION WAS 
ACCOUNTED FOR IN THE PREVIOUS STUDY BY ARMSTRONG IN 1988. 
NO INCREASE IN RUNOFF IS EXPECTED. 

WHEN THE ADDITIONAL 3.84 ACRES OF SUPERCENTER PARKING IS 
DEVELOPED IN THE FUTURE, A DETENTION BASIN SYSTEM WILL BE 
UTILIZED. THIS WILL ELIMINATE ADVERSE EFFECTS DOWNSTREAM. 

B. MAINTENANCE 

THE EXISTING ONSITE 24" STORM DRAIN BEHIND WAL-MART WILL BE 
RELOCATED AND WILL HANDLE THE ADDITIONAL .75 ACRES FOR THE 
EXPANSION. THE RELOCATED SLOPE WILL BE .18%. ALL 
MAINTENANCE ON THE ONSITE SYSTEM WILL BE THE RESPONSIBILITY 
OF WAL-MART. 
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IV. DESIGN CRITERIA AND APPROACH 

A. GENERAL DESIGN CONSIDERATIONS 
1. PREVIOUS DRAINAGE STUDIES -ARMSTRONG CONSULTANTS 1988 

INCLUDED UNDER VI. REFERENCES IN THIS REPORT. 
2. DESIGN CRITERIA AND APPROACH 

a. PROVE ADDITIONAL .75 ACRES WILL NOT HAVE ADVERSE EFFECT ON 
ONSITE STORM DRAINAGE SYSTEM AS DESIGNED BY ARMSTRONG. 
(SEE FIGURE 1 A & 1 B). 

b. RELOCATE 24" AT SLOPE GREATER THAN OR EQUAL TO MINIMUM 
SLOPE IN PIPE TO NOT ADVERSELY AFFECT ON SITE DRAINAGE. 

c. PROVIDE PARAMETERS FOR FUTURE STORM WATER MANAGEMENT OF 
FUTURE SUPERCENTER PARKING AREA ESTABLISHING DETENTION 
STORAGE VOLUMES. 

B. HYDROLOGY 
1. THE 2 AND 100 YEAR STORMS WERE CONSIDERED FOR THE 

EXPANSION AREA AND THE FUTURE SUPERCENTER PARKING AREA 
USING THE RATIONAL FORMULA. 

2. TRIANGULAR HYDROGRAPHS WERE GENERATED TO ANALYZE 
EFFECTS OF THE ADDITIONAL .75 ACRES OF RUNOFF IN THE ONSITE 
24" STORM DRAIN. 

3. A DETENTION STORAGE FORMULA DERIVED FROM TRIANGULAR 
HYDROGRAPHS WAS UTILIZED TO DETERMINE FUTURE STORAGE 
REQUIREMENTS FOR THE FUTURE SUPERCENTER PARKING AREA. 

C. HYDRAULICS 
1. PIPES WERE SIZED USING THE MANNINGS EQUATION. 
2. INLETS WERE SIZED USING THE NEEMAH FOUNDRY CURVES. 

8 



V. RESULTS AND CONCLUSIONS 

A. RESULTS 2 AND 100 YEAR STORM 
1. DISCHARGE OUT OF EXISTING 24" STORM DRAIN 

EXISTING 2 YEAR= 8.0 CFS 
EXISTING 100 YEAR = 20.45 CFS 

2. DISCHARGE FROM EXISTING SUPERCENTER PARKING SITE 
EXISTING 2 YEAR = 1.24 CFS 
EXISTING 100 YEAR = 5.99 CFS 

3. DISCHARGE FROM PROPOSED 24 .. STORM DRAIN 
PROPOSED 2 YEAR = 8.0 CFS DUE TO OFFSETTING PEAKS OF 
HYDROGRAPHS. 
PROPOSED 100 YEAR = 20.45 CFS DUE TO OFFSETTING PEAKS OF 
HYDROGRAPHS. 

4. DISCHARGE FROM FUTURE SUPERCENTER PARKING SITE PROPOSED 
2 YEAR = 1.24 CFS UTILIZING MINIMUM 2,577 C.F. OF RETENTION 
STORAGE. 
PROPOSED 100 YEAR = 5.99 CFS UTILIZING MINIMUM 4,550 C.F. OF 
RETENTION STORAGE. 

B. CONCLUSIONS 
1. THE EXPANSION OF THE WAL-MART WILL NOT INCREASE PEAK 

RUNOFF RATES AS PREDICTED IN THE ARMSTRONG STUDY OF 1988. 
2. IF DETENTION BASINS ARE IMPLEMENTED IN THE FUTURE 

DEVELOPMENT OF THE SUPERCENTER PARKING SITE AS OUTLINED 
ABOVE, HISTORICAL RUNOFF RATES FROM THIS 3.84 ACRES SITE WILL 
NOT BE INCREASED. 

3. THE RELOCATION OF THE 24" STORM DRAIN WILL NOT ADVERSELY 
AFFECT THE CARRYING CAPACITY SINCE THE MINIMUM PROPOSED 
SLOPE OF -----·-% EXCEEDS THE MINIMUM EXISTING SLOPE -----%. 

4. ADEQUATE INLETS AND LATERALS HAVE BEEN DESIGNED FOR THE 
ADDITIONAL 0.75 ACRE SITE IN THE REAR OF THE SITE. 

9 
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FIGURE 1 A EFFECT OF DEVELOPMENT OF 0. 7 S ACRE STRIP IN REAR 
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FIGURE 1 B EFFECT OF DEVELOPMENT OF 0. 7 5 ACRE STRIP IN REAR: 

Q(cts] 

ql uu~.o9 1~.95J . 75 =3.30 • ~ 

Ql U0=.09 [3.01 1.titi=~U.4!J 

H'r'DROGRAPH 2 
(A00.60' IN REA 

TIME (mlnutesl 

HYDROGRAPH 1 f B+C+ROOF Armstrong 19DOJ 

100 YEAR 

( 

( 



VI. REFERENCES 

ARMSTRONG 1988 STUDY (INCLUDED IN APPENDIX) 
CITY CHARTS (INCLUDED IN ARMSTRONG STUDY) 
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VII. APPENDICES 

A. EXISTING RUNOFF 
1. IN 24 .. IN REAR (SEE ARMSTRONG STUDY) 
2. EXISTING FROM FUTURE SUPERCENTER PARKING 

a. 2 YEAR 
SLOPE- 1.% LENGTH = 1,150 C = .43 A= 3.84 AC 

TC = 1.8 (1.1-C) D S 
TC = 40.89 MIN. 

.5 -.33 

I = .75 IN/HR FROM CITY CHART 
Q = CIA = 1.24 CFS 

b. 100 YEAR 
c = .65 
TC = 27.5 MIN FROM ABOVE EQUATION 
I = 2.4 IN/HR 
Q = .65 (2.4) 3.84 = 5.99 CFS 

B. PROPOSED RUNOFF 
1. IN PROPOSED 24" IN REAR (SEE 2 AND 24 YEAR HYDROGRAPH 

FIGURES 1A AND 18). 
2. PROPOSED FROM SUPERCENTER PARKING AREA 

a. 2 YEAR 
SLOPE= 1% LENGTH= 1,150 C = .87 A= 3.84 AC 
TC = 14 MIN. FROM ABOVE EQUATION 
I = 1.3 IN/HR FROM CHART 
Q = .87 (1.3)3.84 = 4.34 CFS 

b. 100 YEAR 
c = .89 
TC = 12.82 MIN. FROM ABOVE EQUATION 
I = 3.5 IN/HR FROM CHART 
Q = .89 (3.5) 3.84 = 11.96 CFS 

3. DRAINAGE TO NEW SOUTHWEST GRATE INLET 
AREA= 1.28 TC = 5 MIN 1100 = 4.95 IN/HR C = .87 
Q = CIA = 1.29 CFS 

4. DRAINAGE TO NEW SOUTHEAST GRATE INLET 
AREA = .3 AC TC = 5 MIN 1100 = 4.95 IN/HR C = .87 
a = CIA = 1.29 CFS 

C. & D. DETENTION BASIN CALCULATIONS 
1. 2 YEAR 

PROPOSED TC = 14 MIN = .23 HR 
a PROPOSED =- 4.34 CFS 
a EXISTING = 1.24 CFS 
.23 (4.34-1.24) = .71 CFS HAS = .71 AC IN = 2,557 CF 

2. 100 YEAR 
PROPOSED TC = 12.82 MIN. = .21 HR 
Q PROPOSED TC = 11.96 CFS 
a EXISTING = 5.99 CFS 
.21 (11.96-5.99) 
1.25 ACIN = 4550 C.F. 

13 



E. STREET FLOW 
NO CHANGE (SEE ARMSTRONG STUDY 1988). 

F. INLETS 
FROM NEEMAH GRAPH IN ARMSTRONG STUDY 
SW INLET 5.51 CFS USE R-3067 Q CAP = 7.2 AT .5 .. DEPTH 
SE INLET 1.29 CFS USE SAME R-3067 GRATE INLET 

G. STORM DRAINS 
1. FROM FIGURE 1A & 18 PEAK RUNOFF RATES WILL NOT BE INCREASED 

IN EXISTING 24". 
2. PROPOSED RELOCATION OF 24" IS AT .18% STEEPER THAN MINIMUM 

EXISTING SLOPE OF .15%. 
3. CAPACITY OF 18" LATERAL FROM SE INLET AT .55% 

MANNINGS EQUATION N = .013 
QCAP = 7.79 CFS 0100 TO INLET 1.29 CFS 

H. N/A 
I. N/A 
J. MISCELLANEOUS HYDRAULIC CALCULATIONS 1988 ARMSTRONG 

CONSULTANTS STUDY ON FOLLOWING PAGES. 
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ARMSTRONG CONSULTANTS, INC. 

861 Rood Avenue- Grand Junction, Colorado 81501- (303) 242-0101 

To: .Do.t?. ... /V~~.n ............................................................ . 
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Attn: ................................................................................................ .. 

Gentlemen: 
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0 Under separate cover 

Co pres Date 

I ~~ '8! 1/,..a,;..,A'/e CRI~.s. 
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0 For approval 
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0 Approved as noted 
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If enclosures are not as I is ted, please notify us at once. 

Date: .fl.¥..n.~ .. l'" .... lr8.8.. ..................................... ........ . 
Job No .. 8.8.S/JI.. ........................................................... .. 
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0 Returned for corrections 

0 For your use 

0 For bids due 

Sent by: 0 Mail 
~enger 

0 ........................................................................................... . 
0 Prints returned after loan to us 
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CONSULTING ENGINEERS 



~~ lc2~s~t~i~¥s, INc. _ _... ...... 
1 ............. --e.cMtr.. 0••_. ............ C.l...... tltOI 

,..,........ IJOJI U I· 0101 

CALCULATED BY 

DATE 5-4-88 
TIME OF CONCENTRATION 

... 
JOB NO 88::'1/ I 
PROJECT Waf- /\11<NJ-/G. J." 
DESIGN STORM /Ovr. I 

CHECKED BY-----

Not.e: Se.e orf'f~f'j ~(' h.v JYmi,4~i? 
avR4S Clnd Yovfes f-~v fc>s, 

tc= ti+tt 

SUB-BASIN INITIAL/OVERLAND TRAVEt TIME fc CHECK FINAL REMARK~ 
DATA TIME (f£) (it) (URBANIZED BASINS) tc 

DESIG: AREA Cs LENGTH SLOPE t, LENGlli SLOPE VEL. ft COMP. T~TA-fH fc =(L/180)+10 LE G 
Ac Ft .,. Min Ft 0/o FPS Min fc Ft Min Min 

( 

(I) (2) ( 3) (4) (5) (6) (7) (8) (9) {10) (II) (12) ( 13) (14) 

A 4.53 0.88 40 /,00 3 &30 a 5o 1.1 q,s /2.5 ~·-10 /3.7 /(.) tasr FE 
r~~ J.~ t 

8 3.BC, 0,88 2CJO 0.80 ~~ 5' 3&;0 0,~0 /./ S:4 //.9 ~50 /3.~ ;;,q P4r~iifLof 
],,J~ 

c 1.89 0.88 515' 0,50 /. I 7.8 7.8 51) /Z. '1 7,8 \v'ri.,. 1?. 
r.lla_ 

' 

D ;,qo 0.88 lOCO 0.80 1.3 /Z.B lc.B /000 IS:&> 1?.8 M e/oJy~n• 
I., J,-r ( 

BtC 5.75" 0~88 /3.~ z40,n 
~ /4.3 

' 

0.70 0,7 /1,3 
, 

fo Inl~·t pipe lhP1PE: 

B+C ( 7, (p[;; 0.88 /4.3 8't5 ln 0.30 4.5' 3,3 /7.& /7.~ irr p,'pe Yoof' p,·pe 

----- ----- -------~ -------- -------- -
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BASED ON EQUATION 

Tc~ 1.8 (I.J-C) v15' 
rs 

C • Coefficient of runoff 
D • Distance of flow In feet 
S • Slope in •;. 
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c. 0.70 
Tc• 15 Minutes 
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l
et 
ex: 

I -t---'. ---1 
~c:::::;;?n'· ~ 
L , 

couaT•o• o•os•(A) ,·, ,•..., 
n IS •oue .. •t:tl COI'''C•t:•T •• ••••••I 

JO••u'-a a,.•o~•••'l TO ... ,, ...... ,. 

lOTTO• O' ~··••t~ 

1 '' •t ~·••oca ... or c•oss s .... o•t 
.,,,.,.,,, • • •· 1 ••oct too••• ••••. 

l'&el rso. lOV&fiO• tt•t 

IIYI• I .. o.oJ .. .. ] 
1'1• Ot 

1/n • •too 

I • o.n 

, ... ' Q • 1.0 c,' 

ttiTI•SCCT &T Tutl•t•l I.IM( 'oa 

COWI'I,.(Tit tOI.UTIOtl. 

z. , •• tMILLOW 
1------ . _, ____ ·-I 

., ......... ,. , ....... , ... ~ 
as ••o•• usc •ow••••"" 
W1T" I • 7 

l. TO DCT(aou•C 

o•tc••••t o, •• 
I'OIITIO. O' C••••CI. 

......... WIOTM • : 

01 fltlttl"l OIJITM • 'Otl TOTAL OtSCMIIIIl Ill 

t•Toa( llCTIO• e T•t• Ull •owOiti&JIM TO 

OlT(awt•C 0
0 

ttl ICCTtOtl • 'Oa OCJITM 

•· .. ·(t) .. 
• TO DCTrtt•••c ···~····· I r .. .. , .......... , .. ~.. ! :~·1 

fOLLOW IIOITtiiiCTtOIO S. .l.~ t. 
TO OIT&ttl OtiCto&tllt '" "1-•---;-r--- •••. 
ICCTtOe e aT &ISII•to • 1.11 •I I 

OlJITM I 1 OITat• 1
0 

'Oit 

ILOJIC •• , •• • ...... , .. ,, •• ,,.,. o,. • •• •. 

CHART 2 9 
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.40 
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.07 

.06 
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.04 

.03 

.02 
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-_,.,I" 

)./ q/- )v f q ,~,f-

NOMOGRAPH FOR FLOW 

for z'Cc,,c. c .tG ~to J.,ad 1C 
e = IZ foy Tst I ~ff. "f Sf r~qJ 
n = o.OIS" 

, ·, ~ = 8CO fo'(' d.ff~v-n,,, ,·,,tj fc 

IN TRIANGULAR CHANNELS 
FovQ,o~c'C{G 
- e -= I z to y & I z ff-, "-F 5' f r-tio 

n.::Q,(J/~ II . 7 ( 
5~.: 800 ~ d= /.c.,._ joY j'- ff~~, 

n fto ... v 1 qsSc~tt\€ d ~ 0./o f-o,, Ji.f~Y,"'i,int-j tc 
fov 5 =O.'S fo (i7p.) .j' r) ~ 0./0 Q =0,07 J' Sr ,~J::: /,Z 

1 

~ ) 

' .PovS=0.$"'%(1'rr·) 
I I 

Q.,"'+.,.~.,. = 0, Zcf-s 
' Vr-":: ~ = g,·%:: == /. I frs · ~ ', Ri'Jvce Q10 by O.Z. cfs 

.(solve ~V"" asr~Qit flo~ SfY-'~ 
tP I.., = (), ()? (Q ... 0 ~.) "" ? 1:: I 0 c (I~ 
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based on percipitation 
frequency information 
contained in NOAA Atlas 2, 
Volume III for Colorado. 
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. .. )• 

RUNOFF COEFFICIENTS FOR RATIONAL METHOD 

LAND USE OR PERCENT 
SURFACE CHARACTERISTICS IMPERVIOUS 2 

Business: 
Commercial Areas 95 .87 
Neighborhood Areas 70 .60 

Residential: 
Single-Family 40 .40 
Multi-Unit (detached) so .45 
Multi-Unit (attached) 70 .60 
1h Acre Lot or Larger 30 .30 
Apartments 70 .65 

Industrial: 
light Areas 80 .71 
Heavy Areas 90 .80 

Parks, Cemeteries: 7 .10 
Playgrounds: 13 .15 
Schools: so .45 
Railroad Yard Areas: 40 .40 
Undeveloped Areas: 

Historic Flow Analysis- 2 (See "Lawns") 
Greenbelts, Agricultural 
Offsite Flow Analysis 45 .43 
(when land use not defined) 

Streets: 
Paved 100 .87 
Gravel 13 .15 

Drive and Walks: 96 .87 
Roofs: 90 .80 
lawns, Sandy Soil: 0 .00 
lawns, Clayey Soil: 0 .OS 

C, Runoff Coefficients 

FREQUENCY 
5 10 

.87 [i] 

.65 .70 

.45 .so 

.so .60 

.65 .70 

.35 .40 

.70 .70 

.72 .76 

.80 .85 

.10 .35 

.25 .35 

.so .60 

.45 .50 

.47 .55 

.88 .90 

.25 .35 

.87 .88 

.85 .90 

.01 .OS 

.10 .20 

100 

.89 

.80 

.60 

.70 

5h1.~~;Jf 

Wa )- .hlavl' 

.80 

.60 

.80 

.62 

.90 

.60 

.60 

.70 

.60 

.65 

.93 

.65 

.89 

.90 

.20 

.40 



CALCULATED BY 

DATE 5'-4 -8f3 
B.f.B_ 

CHECKED BY-----
STORM DRAINAGE SYSTEM DESIGN 
(RATIONAL METHOD PROCEDURE) 

DIRECT RUNOFF TOTAL RUNOFF STREET PIPE 

STREET - ~ z.,_ U..u.. en 
<~ ir lL 

~z U..u.. a: - w J-u z9 w 
ct- Ow - z c:t_ ::c - a.- a._ en- W-(ij wu zo u~ <t-· ::c en '(.) H' en 

g~ ~ Q~ 0~ w~ a:w Q:c( .u H' au.. 0- ~c( au.. ..Jo 
0 <to <t- =>o 'W~ u~. z u ...... ~ ~ u en- cr:o eno Vl-0: - - w- - - ... ..J W..J - . U)l.L ou.. 

(I ) (2) (3) (4) _(5) {6) {7) 181 J91 jiOl _111) (12) {13) (14) (15) {161 (171 

ww 
O.N 
(L(ii 

_1181 

JOB NO 885' I I I ~-
PROJECT U/o/- /VIav f-/G. J 
DESIGN STORM /Oyy, W/ 

/OOy y-, Ch~c l<s 
I 

_L_LL_j..l_ ..,.. __Lf I r- ~ 

TRAVEL TIME 
J- REMARKS :I: .,.__ 

..... _ uVl -z (!) .... oa.. --Zu.. _jlL ..... ~ ( w_ w- -..J > 
{19) {20} 1211 _{22} 

I ~4St £ I,,: Q,.= v ///////////// /LLLLLL/ / A 4,53 0,88 IZ.S 3.Cfq InJ~-( Z·Z5 q"o 
East Fe I1oo= a,/10: 

2 Itlltt' II 4.53 o.a'3 1(.5' 3.'f/ 3.50 /4.0 
f:.uk,;VJ lot 1,# = 010: 

3 8 3.8b O.SB //. Cj ~.40 7.8 r:,tlet' z. '30 

4 ~ ikl~ ""t' B 0,{8 [1()0::::. Q,oo-: 

.In!~+- 3.8( //. CJ ~.40 3.55 rc.o 
west f2 1.,::. Q,.= 

5 Ir-~ J.~ f' c 1.81 0.88 18 /.fob -z.70 4.5 
6 w'e5-f rr I.;.= Q,,.:; _I 

I" J~t' c /.89 aBB l8 /,(?(t, 4.5'0 7.5 ' 7 Mt--loJ y/t:t1c- !to.:. Qro= 

5. [,,Jl'f f) //10 0.88 IC.8 l/.(p7 2.18 3.fu 

8 Z4'f.,~ Bt- 1;5.75 /4.3 fs,00 
lk:: Qu,= 

W. of Bldo.. c q.re c·IC. /0.1 

9 
~"p,·pe ., BI-C 

7,[d; 0.88 
~/01: C/1o;:: 

S. of 61~. fYOOf n.C? (p,74 J.q3 J3.0 

IC 

II 

V/ //////////////// //L_L// ///// 



. ...,_. 
ARMSTRONG l "-· _Er_R___ . 4 .. 

MADE DATE j - -~U ..... ,... CONSULTANTS, INC.J 
.--

............ PIPE DESIGN CALCULATIONS CHECICED ---- OA Tt _ _ - ... -... .. ... .... ···-
J 

JOB NO f_E5Llj- 5Hff J 7 0. f IL . -··\':,:!... Oot44 ,.,.,, ... , C.I.,Ne IISOI 
1)0)1 141.0101 Wa - M t?•' ... . . 

Of! Structure Locot. ~ HYJ/RAVLIC Gf?IJP£ LIN~ , PI pt1 Des I qn 

de Sto f I on 'ol s t_l(;:ie H~d Lt7~es e 6·tvvofv~s .:st tvcturc tfGL D L ~lope v Cap. Invert Elev. 

ft. t No.,-\n~,; Flow v~p-H.s El4v. In rt i'- fps cfs Upper Lower 

East fifnlt1 9,0 
I 

j_r{ Q,o::: Q,o=CJ,O VS C¥cqp::: /0,5 
:J5 c,oo CJ.o ;o,s zz,4o 21.~ 

fo /t ){J/P/7" k~, Cover 3' ~ 

5ewey Closs R. C, P. C /, Jl. n :::o. DIZ 

fark.~ ll klr ,o.,o::. 7.8 Q,0 =7.8 VS QCqf = /0,/ IS C.40 0.70 5.8 /0,/ Z4,oz 2( 31 
J 

Cover 3' fa /sf /f J. H. 
Closs f(, c, P, Cl. ff J1 -=::;0.0/L_ 

~Vest f lnl~t q ,,= 4.5 q,o.::4,5 vs Qc:<~r=5.Z 15 30 o.5o 4S s,z 21.7~ ZZ~I 

fo "!sf M· ;J Cover /
1 

Class ·({, C, P. c;,J[ J1::: 0. 01 z 
f:'tJe tv~st Q,o= /0.7 q10 =JO, 7 vs Qc~r = ;4.5 z4 Zft;o o,3d 4,s-l /4.s-l ?J.8G z;.o£5 

1.. Cov~r 3' ot Bldo._, .... R,c, P. Class Cl.ff n==o.oJZ 

f/pp_ S,vfh Q /o= 1/3.0 Q,o = 13.0 VS Qct:t; = /4,5' z4l3oo 0.30I4,BI14.s-lzo,C}8 I 2( :Jl. 
I 

Cover 4' of Bldo.., - f.(, p, Closs C;, If 11::: 0.0/Z 

B(7e So~ th Q,o= 13.0 Q IO = I '3.0 vs QC4f' = I 1-S z4l3s~ o.30I4,BIJ4.5'l 1CJ.98)!B.9c 
f 6 I oF- ldn I Cover 5 1 

1o/J1e}odySrll-t y- Closs R.c.P. C!. J£ rJ = o. 01 z 
f\ \11/o J.,. .. S, Q,o= 3.~ 

C)\o::3. C, vs Qc'lr = 5,Z 
15145' O.sof4,5fJ.zf /q,3z/ /Cf,lt 

{, /rf- fo /1}. /~ 
' CovtJr C.' i 

~ Closs Rc. P. Cl. J£ 0-r·t<· .. ~r n ~o.c1~ 
--· 

1t'l'l J.c., ....,,.... 



-..... Ahav1S 1 nO ~ 

, ........ 
)CONSULTANTSliNC.J 

I .-- ... ~-- -,.~ .... -------""'-.... ,.... . , ....... 
INLET CALCULATIONS CHECKED DATE _______ ~ 

I JMII ... 

J JOB NO ei3Sf!-L SHEETaJ II - :~--' '{Ill lieN A••-
,.11 ., O•oA4 Jw•cl .. .,, C.llfMo lllot 
·~ IJO)I IU·OIOt W.J/-~Qy ' 

Location RunoFf Discharge Gutter Discharge Inlet Discharge 
.. -

? 

·Station Dlst. Side ~rea c CA Tot. T I Q L-SL X-SL By Q y Sprti Type '{nter By Bv 
rt. A. CA Min, ~n/hr cfs ;tj;J rt#t Pass crs rt rt cfs lPoss Pass 

Et~::.f f2 4,53 O,f,B 3.'1'} 3.0f1 /Z,~ 
ho:::: qiO= r:'z. ~I% 5"'''" 

q/il~ 0,35 Z4 R·3D<t·1 QJo• 
0 c.zs- c,.o 0,:> 0 4,5 v q.o 

.kJc:r I,oo-= Q,CI(.,.-: +to•., etKh d•Y.ecfJ(;h Q.11 .AII!::. 7. s- ~- J:6 3.5"0 /4.0 c", c. I D\vf/<, ::;. 0, J4 / devi-A 0t fie{; a (q I· O('rll Ill"'::: 3. 3 
(Svnlf) 

- I 

N. G. 

fa.., k,·"'' 3.BiP 0.88 3,40 3.10 l/.9 I~a::: Q,o--:- ~Ito X I% 5v~ () 9tc;. e NjfJ IV/!J F\-3:/5'l Qt?-= 0 ~· Z.3o 7.8 G 7.8 
..J i.<O, 3' +~y Q,., =7.8' -

Itoo= Q,oo= /}.,p" J.,j{'t w I hO C)"' f t « Lof [,,j~j- 3.55_ /2.0 =- Q.(r/ _-&. a~o ;;- rz. 0 

(s,1•1 f) N.C. 

W?st f? 1.81 0,88 /.C,(p 
/, '" 7.8 

r,o.: Q,"·':' O~S% ~I% s,.,,)~ qe~s- o,3zf /8 !R- JOlP Q,o.:.: 
0 ?.70 4.5 v 4.:J 

inlet' 
~c,.= ~Jc.= _fy,;•'' e•ul• J,.,~ct"''' q '))•If~ = 7, 5' *'· J=c 4_.5"0 7.5" CohC, 0..1-tf:~v- .:::0,J4'Jepf)J cf .f-/o1v GlCf.\htlPi?l 1 \<l -;=;3, 3 

{5vh1 f) 
, 

J 

N.C. 

/t),/oJ~; /. Cfo 0.88 /,&-1 /.G7 12.8 I,"-= Q,r.::: 0,8% ~1% Q" = O,Yf 'GO f.:- ";JOG,? Q,o:: 
0 z..t£3 3.(_ 3. &:- V 3.L_, 

/_q /)~ S, J;,j;; I--' Cot\C · ~ L f-1:~· y = 0. 14 'J,. ~A df fAltp ~~te ~ ~.0 -.£ d· l"LY~ op~Jlil~ -J. 7 T =lJ. 
J I I -1 

N.C. 

~ -
' 

N •. c. 
I I I I I I 

N.G. 

I I I I J I J 

w.c. 
- --

I 16] ]( 
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DRAINAGE CRITERIA MANUAL STORM INLETS 
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FIGURE 3 -I. NOMOGRAPH FOR CAPACITY OF CURB OPE"NINC· 
INLETS IN SUMPS, DEPRESSION DEPTH 2'' 

Adopted from Bureau or PubltC ·Roods NotT\c;,;roph. 

10- 15-68 



I R-3067V Curb Inlet Frame, Grate, Curb Box 

Keavy Duty 
T otol Weight 510 Pounds 

yp~ OL Reversible grate shown. For oppo\ite nand nip grate 
.op to bottom. 

------- ,. .. ___ _ :----- ~~·-------, 
------J,- - - ---, -· __ ...,. _______ -: 

t-3459 Series 
G 

Reversible Type F Rectangular 
GuHer Inlet Frames and Grates 

~ht Duty Standard with base flange as shown. Flange at tap on request. 

WZUl 
Type V 

G~'"a re, 

,., .. ., Specify: 1. Complete catalog number. Ofen llrt'q =3./ s,.FT. 
Dimensions in inches Wt. ... A I c 0 E F Openings I on lbs. 

J4)'f·A 14a20 
·~ 1Z 1 II 14'/t a20'1t II I 24 • ~ aS'It I IU 

•-l-tSt-1 u~ a zs~ '"' 12&24 ll~ 125~ llalO 4 ~ a4Yt I 190 
1-USt-C If~ 1ZSYt I 'It Ua24 If~ c2S~ 24130 4 ~I 514 1 21)0 

• un-o lf\6 all~ 
·~ •• llO 20112 Z41l4 4 ~.s I 220 

l4Sf-t If~ all~ IYt 11a36 20 I Jl 24142 4 ~aS I 2tS 
J4St-J 2S'It diYt IYt 24130 zs~ llt~ 10&34 • 11 s~ ~ 770 

fi•.M)Y·II ZH\ 1 ~~ IYt 24136 76 l ll lO aU 4 I I S1/a ~ llOJ 
I•J.4 )toft• 2Hh 49\6 IY, 24•41 26 I 50 lO I 54 4 \4 I SY. I 410 

Ust.J• ll ~ 131~ I 'It lOa 36 J2 I Jl 34142 • ll '"' 
I 420 

:ust-r• Jl Y, I 4fYt I~ l0a41 ll~ 149~ l6 1 S4 4 Ia S l 41S 
IOfott Ill .... """· 

lllustroting R-3067 with Type OL grote 

Illustrating 
R-3459-A 

5. h f/-e t II cf I I 
w~ 1-/'r}av·r 
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REVIEW COMMENTS 

WAL * MART EXPANSION 

Bill Cheney, Utility Engineer 
June 8, 1994 

Sewer 

1. Fruitvale Sanitation: No comment. 

Water 

1. Provide detail or narrative on relocating backflow preventers 
on fire line and potable line to inside building when vault is 
relocated. 

2. It appears that the fire hydrant located on the southwest 
corner of the building is on property that is not owned by 
Wal*Mart. Permission from the adjacent property owner is 
required if the hydrant is located as shown. 



REVIEW COMMENTS 

Page 1 of 2 

FILE # 43-94 TITLE HEADING: Site Plan Review - Wai-Mart 
Expansion 

LOCATION: 2881 North Avenue 

PETITIONER: Dunaway Associates West, Inc. 

PETITIONER'S ADDRESS/TELEPHONE: 4500 S. Lakeshore Dr., #250 
Tempe, AZ 85282 
602-345-0383 

PETITIONER'S REPRESENTATIVE: Scott Moore 

STAFF REPRESENTATIVE: Kathy Portner 

NOTE: WRITTEN RESPONSE BY THE PETITIONER TO THE REVIEW COMMENTS 
IS REQUIRED. A PLANNING CLEARANCE WILL NOT BE ISSUED UNTIL ALL ISSUES 
HAVE BEEN RESOLVED. 

CITY UTILITY ENGINEER 
Bill Cheney 

3/4/94 
244-1590 

WATER - Show relocation of water meter vault Relocate back flow prevention device to 
mechanical room if device is presently in the meter vault. How is water line located under 
south portion of extension proposed to be relocated? 

SEWER 
1. Fruitvale Sanitation District 
2. An additional "Plant Investment Fee" of $12,487.50 will be required based on the 

47,558 S.F. addition to the existing building. This equates to an additional 16.65 
E.Q.U. (equivalent residential units) which will be reflected on the monthly service 
charges for sewer. 

3. Contact Dan Tonello (244-1489) for requirements pertaining to "Industrial Pretreatment" 
and grease traps for cafeteria. 

FRUITVALE LATERAL & WASTE DITCH COMPANY 
Gerald Hill 

3/5/94 
243-6402 

No additional surface drainage from this project and existing development will be tolerated. 
Owner/developer must take appropriate steps to ensure no additional drainage enters 
association irrigation system. 
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CITY PARKS & RECREATION DEPARTMENT 
Don Hobbs 

3/4/94 
244-1542 

None at this time - we ask to look at open space fees again when the required processing is 
determined. 

U.S. WEST 
Leon Peach 

No comments at this time. 

PUBLIC SERVICE COMPANY 
Dale Clawson 

3/7/94 
244-4964 

3/16/94 
244-2695 

Public Service Company will review when we have a Final Plat and plot plan to look _at. 

CITY DEVELOPMENT ENGINEER 
Jody Kliska 

See attached comments and red-lined plans. 

COMMUNITY DEVELOPMENT DEPARTMENT 
Kathy Portner 

See attached comments. 

GRAND JUNCTION FIRE DEPARTMENT 
George Bennett 

3/16/94 
244-1591 

3/17/94 
244-1446 

3/21/94 
244-1400 

COMMENTS WILL FOLLOW AT A LATER DATE (as soon as possible). 



March 7, 1994 

Scott Moore 
Dunaway and Associates 

Grand Junction Community Development Department 
Planning • Zoning • Code Enforcement 
250 North Fifth Street 
Grand Junction, Colorado 81501-2668 
(303) 244-1430 FAX (303) 244-1599 

RE: WalMart Expansion and platting 

Dear Mr. Moore: 

We are in receipt of the review packets for the proposed replat of 
lot 1, WalMart Minor Subdivision. As was discussed with the 
surveyor, Dan Brown, at the time of the pre-application meeting, 
the replat must be of all properties involved. Therefore, the 
three parcels to the south of the existing WalMart must be 
included, in their entirety, on the plat. 

I did research development file #46-91 in our office on the 
conditions of approval of the vacation of Gunnison Avenue as it 
relates to those three properties to the south of WalMart. The 
approval of the vacation was subject to a 60 foot wide easement for 
utilities centered on the vacated ROW, the dedication of 30 ft. of 
ROW for Melody Lane and an adjustment of property lines so that all 
parcels have frontage on a dedicated ROW. All of those 
requirements could be met through the replatting of the parcels. 

The City's policy for replats is that where lot lines are being 
adjusted between platted lots or between a platted lot and a metes 
and bounds described lot, a plat of all properties, in their 
entirety, must be recorded. The proposal to include only those 
portions of the properties to the south to be conveyed to WalMart 
on the plat is not acceptable and not consistent with City policy. 
However, because there is no proposed increase in the total number 
of lotts or parcels existing, the review of the replat can be done 
administratively rather than through a hearing process. I am 
therefore rejecting the submittal made by Dan Brown for the WalMart 
replat and returning all packets to him. The separately submitted 
review of the site plan for WalMart is in process and will 
continue; however, a Planning Clearance for Building Permit will 
not be issued until the approved plat is recorded. 

If you have questions you can call me at 244-1446. 

Sincerely, 

~IJI-4t~ 
Katherine M. Portner 
Planning Supervisor 

@ Printed on r~:yc.led oa~r 



STAFF REVIEW 

FILE: #43-94 

DATE: March 17, 1994 

STAFF: Kathy Portner 

REQUEST: Wal-Mart Expansion--Site Plan Review 

LOCATION: North Avenue and Melody Lane 

APPLICANT: Dunaway Associates West, Inc. 
~~-:.:l:::~t~~~---li.!$.%~---.:i:ii:: %·:·S:~U.:D!l! ! :! !!!!! 

EXISTING LAND USE: Commercial and Vacant 

PROPOSED LAND USE: Commercial 

SURROUNDING LAND USE: 
NORTH: Commercial 
SOUTH: Commercial and Industrial 
EAST: Commercial 
WEST: Vacant 

EXISTING ZONING: C-1, C-2, I-2 

PROPOSED ZONING: Same 

SURROUNDING ZONING: 
NORTH: C-1 
SOUTH: I-2 
EAST: C-l,C-2 
WEST: C-l,C-2 

RELATIONSHIP TO COMPREHENSIVE PLAN: 

There is no Comprehensive Plan for this area. Retail sales is in compliance with the North 
A venue Corridor Guideline. 

STAFF ANALYSIS: 

1. Platting of all properties involved will be required. See attached letter dated March 7, 1994. 



2. Show on the plans the square footage of all existing and/or proposed landscaped areas. It 
appears the site does not meet the current landscaping requirement of 75% of the frrst 15' 
along North Avenue, 75% of frrst 1 0' along Melody Lane and 5% of the total parking area. 
Landscaping shall include 40% shrubs and one tree for every 500 sq. ft. (or fraction thereof) 
of landscaped area. Interior landscape islands will be required in the parking lot. 

3. A detailed analysis of existing and proposed parking is required including total number of 
spaces and the total gross square footage of sales area. 

STAFF RECOMMENDATION: 



Krager and Associates, Inc. 

April 26, 1994 

Ms. Kathy Portner 
City of Grand Junction 
250 North 5th Street 
Grand Junction, Colorado 81501 

,,, .. '[: 
UCEIVED GRAliD ~,·uNCT!OI ~ 

PT ·" .. ni r ~r; nr··~ ·" ~"'MEJ~T 

APR 2 9 1994 

re: Grand Junction Wal-Mart Traffic Comments 

Dear Kathy: 

On Monday, April 18, 1994, I met with Ms. Jody Kliska to discuss 
her review comments dated March 16, 1994. Based on our 
discussion and in light of revisions made to the site plan, I 
believe that all of Jody's traffic concerns have been addressed. 
The following is an itemized response to the concerns raised in 
her memo. 

Access to the new parking area has been restricted on all but the 
south side. 

Wal-Mart agrees to construct a right turn lane at the 28-3/4 Road 
access at the time of the Phase 2 expansion. Traffic projections 
indicate that the signalized intersection at Melody Lane is in 
good operating condition and an exclusive right turn lane is not 
needed at this intersection. 

Wal-Mart will construct a driveway island at the 28-3/4 Road 
access to prevent left turns out of the site. 

The southern driveway has been relocatep to facilitate truck 
movements. 1 

Curb, gutter, 
standards. 

and sidewalk improvements will be made per City 
.. :.·r~ 

CDOT is not requiring new access permits for Phase 1 expansion. 
When Phase 2 expansion occurs, new access permit applications 
will be made. 

4090 Estes Street Wheat Ridge, Colorado 80033 (303) 425-0805 FAX (303) 467-2354 



Ms. Kathy Portner 
City of Grand Junction 

Traffic Study 

April 26, 1994 
Page 2 

As previously stated, a right turn lane will be constructed for 
the 28-3/4 Road access at the time of Phase 2 development. Left 
turns out of this access will be restricted by a raised island. 

Existing conditions are shown on the site plan. 

Since the left turn storage on North Avenue is established, no 
queueing analysis was completed. 

Attached are revised capacity analyses for actual lane widths and 
a restrictive left turn signal at Melody/North. The intersection 
will function acceptably. 

With the rev1s1ons to the access for the new parking area, 
stacking should be adequate at all access points. 

The alignment of the southern driveway has been 
driveway will be used for truck access and not 
access. 

revised. This 
as a customer 

I hope that this information is useful. 
questions, please feel free to call me. 

If you have additional 

Sincerely, 

Kathleen Krager, P.E. 

~Jody Klisk~ 
enc osute 



1;85 HCM: SIGNALIZED ~ERSECTIONS 
SUMMARY REPORT 
************************************************************************** 
INTERSECTION .. North Avenue/Melody Lane 
AREA TYPE ...•. OTHER 
ANALYST ....... klk 
DATE .......... 4/25/94 
TIME .......... Noon 
COMMENT ....... Total Traffic, Year 2010, Protected Lefts 

VOLUMES GEOMETRY 
EB WB NB SB EB WB NB SB 

LT 10 104 129 15 L 11.0 L 11.0 L 11.0 LTR 11.0 
TH 1075 1125 7 7 T 11.0 T 11.0 TR 11.0 12.0 
RT 77 19 115 13 TR 11.0 TR 11.0 12.0 12.0 
RR 0 0 0 0 12.0 12.0 12.0 12.0 

12.0 12.0 12.0 12.0 
12.0 12.0 12.0 12.0 

ADJUSTMENT FACTORS 
GRADE HV ADJ PKG BUSES PHF PEDS PED. BUT. ARR. TYPE 

(%) (%) YIN Nm Nb Y/N min T 
EB 0.00 2.00 N 0 0 0.90 50 N 16.0 3 
WB 0.00 2.00 N 0 0 0.90 50 N 16.0 3 
NB 0.00 2.00 N 0 0 0.90 50 N 24.3 3 
SB 0.00 2.00 N 0 0 0.90 50 N 24.3 3 
--------------------------------------------------------------------------

SIGNAL SETTINGS CYCLE LENGTH = 70.0 
PH-1 PH-2 PH-3 PH-4 PH-1 PH-2 PH-3 PH-4 

EB LT X NB LT X 
TH X TH X 
RT X RT X 
PD PO 

WB LT X SB LT X 
TH X TH X 
RT X RT X 
PD PD 

GREEN 5.0 30.0 0.0 0.0 GREEN 20.0 0.0 0.0 0.0 
YELLOW 5.0 5.0 0.0 0.0 YELLOW 5.0 0.0 0.0 0.0 

LEVEL OF SERVICE 
LANE GRP. V/C G/C DELAY LOS APP. DELAY APP. LOS 

EB L 0.068 0.100 21.7 c 16.6 c 
TR 0.859 0.457 16.5 c 

WB L 0.704 0.100 31.7 D 17.2 c 
TR 0.847 0.457 16.0 c 

NB L 0.286 0.314 13.8 8 13.8 B 
TR 0.291 0.314 13.9 B 

SB LTR 0.094 0.314 12.9 B 12.9 B 
----------~------------~--------------------------------------------------
INTERSECTION: Delay = 16.6 ( sec/veh) V/C = 0.636 LOS = c 



.. 
1985 HCM: SIGNALIZED I~ERSECTIONS 
SUMMARY REPORT 
************************************************************************** 
INTERSECTION .. North Avenue/Melody Lane 
AREA TYPE ..... OTHER 
ANALYST ....... kl k 
DATE .......... 4/25/94 
TIME .......... Noon 
COMMENT ....... Total Traffic, Year 2010, Protected Lefts 

VOLUMES GEOMETRY 
EB WB NB SB EB WB NB SB 

LT 10 104 129 15 L 11.0 L 11.0 L 11.0 LTR 11.0 
TH 1075 1125 7 7 T 11.0 T 11.0 TR 11.0 12.0 
RT 77 19 115 13 TR 11.0 TR 11.0 12.0 12.0 
RR 0 0 0 0 12.0 12.0 12.0 12.0 

12.0 12.0 12.0 12.0 
12.0 12.0 12.0 12.0 

ADJUSTMENT FACTORS 
GRADE HV ADJ PKG BUSES PHF PEDS PED. BUT. ARR. TYPE 

(%) (%) YIN Nm Nb Y/N min T 
EB 0.00 2.00 N 0 0 0.90 50 N 16.0 3 
WB 0.00 2.00 N 0 0 0.90 50 N 16.0 3 
NB 0.00 2.00 N 0 0 0.90 50 N 24.3 3 
SB 0.00 2.00 N 0 0 0.90 50 N 24.3 3 

SIGNAL SETTINGS CYCLE LENGTH = 70.0 
PH-1 PH-2 PH-3 PH-4 PH-1 PH-2 PH-3 PH-4 

EB LT X NB LT X 
TH X TH X 
RT X RT X 
PD PD 

WB LT X SB LT X 
TH X TH X 
RT X RT X 
PD PD 

GREEN 5.0 30.0 0.0 0.0 GREEN 20.0 0.0 0.0 0.0 
YELLOW 5.0 5.0 0.0 0.0 YELLOW 5.0 0.0 0.0 0.0 

LEVEL OF SERVICE 
LANE GRP. V/C G/C DELAY LOS APP. DELAY APP. LOS 

EB L 0.068 0.100 21.7 c 16.6 c 
TR 0.859 0.457 16.5 c 

WB L 0.704 0.100 31.7 D 17.2 c 
TR 0.847 0.457 16.0 c 

NB L 0.286 0.314 13.8 8 13.8 8 
TR 0.291 0.314 13.9 8 

58 LTR 0.094 0.314 12.9 8 12.9 B 
--------------------------------------------------------------------------
INTERSECTION: Delay = 16.6 ( sec/veh) V/C = 0.636 LOS = c 



Krager and Associates, Inc. 

May 18, 1994 

Ms. Kathy Portner 
City of Grand Junction 
250 North 5th Street 
Grand Junction, Colorado 81501 

re: Grand Junction Wal-Mart Additional Review Comments 5/9/94 
File: 2.4408comm2 

Dear Kathy: 

Within the additional staff comments, May 9, 1994, is a comment 
from Jody Kliska that suggests the 28 3/4 Road access be 
realigned at this time to reduce the expense of future street 
relocation work. However, street paving is not the only cost 
associated with the realignment of this driveway. Extensive 
grading and drainage work would need to be undertaken before the 
driveway could be realigned. For this reason, the applicant 
desires to realign the driveway at the time of Phase 2 
development. Grading and drainage work on the new parcel could 
be completed at that time in conjunction with other site work on 
the parcel. A new State Highway Access Permit would also be 
obtained at that time, since no rev1s1on in the existing access 
permit is needed for Phase 1 development. However, until the 
driveway is realigned, left turns out will be restricted with the 
construction of a driveway island. 

If you have additional questions, please feel free to call me. 

Sincerely, 

~K6.r. 
cc: Scott Moore 
enclosure 

4090 Estes Street Wheat Ridge, Colorado 80033 (303) 425-0805 FAX (303) 467-2354 



DUNAWAY ASSOCIATES WFST, INC. 

May 25, 1994 

Ms. Kathy Portner 
Community Development 
City of Grand Junction 
250 North 5th Street 
Grand Junction, CO. 81501-2668 

Re: Wai*Mart Expansion Plan Review Comments 

Dear Kathy: 

In response to your written comments dated May 9, 1994. Please note that the plans have 
been revised to reflect your concerns. 

We have added a note to the plan that hopefully will clear up any confusion with the parking 
requirement. 

You will also note that the plan meets or exceeds your comments with regard to landscaping 
and the installation of curbed planter islands as mentioned by Jodi Kliska. 

The fire department has stated that they need a 1 0' fire lane in front of the buliding. As 
shown, this is accomplished and also allows for a 10' traffic lane in each direction. 

As for the intersection of 28% Road, our traffic engineer, Krager and Associates, Inc. is 
addressing your comment and her response will be coming shortly, if you dent already have 
them. 

The last comment about the storm drain inlet located at the south entrance on Melody Lane. 
It is being removed and is noted on the plans. 

Should you have any questions, please call. 

Sincerely, 

DUNAWAY ASSOCIATES WEST, INC. 

J Do 
Senior Projects Manager 

JD/eh 

Enclosures: 6 Sets Revised Plans 

PHOENIX: 
ENGINEERS • PLANNERS • LANDSCAPE ARCIDTECfS • 4500 S. LAKESHORE ORNE • SUITE 250 • TEMPE, ARIZONA 85282 • (602) 345-Q383 



~ NO. SB-~/-94 

MESA COUNTY LAND RECORDS 
544 ROOD AVE 

GRANO JUHCTIOH, COLO. 81501 
(303) 244-1823 

To: Monika Todd, Mesa County Clerk & Recorder. 

This is to certify that the SUBDIVISION PLAT described below 

WAL- fv14R-I TWo SUB.lJJt/1 SI(;A/ 

has been reviewed under my direction and that to the best of my 
knowledge it conforms with the necessary requirements pursuant 
to the Colorado Revised Statute 1973 38-51-102 for the recording 
of Land Survey Plats in the records of the County Clerk's Office. 
This approval does not certify as to the accuracy of Surveys, 
Drafting, Calculations, nor to the possibility of ommissions of 
easements and other Rights-of-Way or Legal Ownerships. 

Dated this 2.3 rol day of /VI A-y /9.qtj 

Signed: /0r7. ~(tCf@?~ 

HOT E •• 

The recording of this 
plat is subject to all 
Approved Signatures & 
Oates. 

RECORD~9 ~~anESA COUNTY RECORDS 
DATE:~~~V~j~~~y~~7~·L------------
TIME: 'lt~/3?) 

BOOK: ___________ PAGE __________ _ 
RECEPTION NO: ____________________ _ 

1685305 10:22 AN 06/10/94 
tlc•NIKi> Tooo CLr-&REc MEsA C0n Go 

0~/q I 
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EXHIBIT "C" 

BOOK 2078 PAGE 483 

1685304 10:22 An 06/i0/94 
MoNIKA Tooo CLK&REc MEsA CouNTY Co 

AGREEMENT AND NO BUILD EASEMENT 
:Dc.:1 c r )(,~ 

THIS AGREEMENT is made as of the 7-#... day of .:Tw ~. 1994, between WAL-MARI' 
STORES, INC., a Delaware corporation, whose address is 702 S. W. Eighth Street, Bentonville, 
Arkansas 72716 (hereinafter called "Grantee") and WAGNER EQUIPMENT CO. a Colorado 
corporation whose address is 18000 East Smith Road, Aurora, Colorado 80011, (hereinafter called 
"Grantor"). 

WHEREAS, Grantor is owner of Parcel A in the city of Grand Junction, County of Mesa, 
State of Colorado hereinafter described in Exhibit "A" attached hereto, which northerly property 
line of Parcel A abuts the Wal-Mart Tract, hereinafter described as Parcel B in Exhibit "A", 
measuring approximately sixty (60') feet by four hundred twelve and fifty-two hundredths (412. 52') 
feet; 

WHEREAS, Grantee is desirous of obtaining a no build easement area from Grantor; 

WHEREAS, the City of Grand Junction requires certain covenants and agreements from 
Wal-Mart; 

WITNESSETH 

NOW, THEREFORE, the said Grantor, for and in consideration ofTen Dollars ($10.00) 
and other valuable consideration, the receipt and sufficiency of which is hereby acknowledged, 
does hereby grant to Grantee, its successors and assigns, a non-exclusive right to a "No Build 
Easement" on, over, across or under Parcel A measuring approximately twenty (20') feet by one 
hundred eighty-two and seventy-two hundredths (182. 72') feet located in Grand Junction, 
eolorado. THE EASEMENTS ARE MADE SUBJECT TO THE FOLLOWING: 

i 

1. The Grantor shall have the right to use and enjoy fully said premises for parking 
and drive lanes subject to the easement rights hereby granted, but Grantor agrees that it will not 
construct nor permit to be constructed any lakes, ponds, buildings or other structures of a 
permanent nature upon or over said easement area without the written consent of both Grantee 
and the City of Grand Junction. 

2. Grantor and Grantee recognize and understand that within a portion of the 
described No Build Easement area there currently exists a portion of an in ground loading dock. 
It is hereby agreed and accepted that Grantor shall have the right to maintain, repair and 
continually use said in ground dock as required by Grantor and that granting of this No Build 
Easement shall not obstruct nor interfere in anyway with Grantors use and enjoyment of said in 
ground dock. 

3. The Grantee will indemnify and hold harmless the Grantor from any claims for 
damages or injuries arising out of or connected directly or indirectly with the use by the Grantee, 
its invitees, licensees and guests of the easement granted herein, or of the property covered by the 
easement. 

4. The easement granted hereunder is a permanent easement and will continue in full 
force and effect so long as the easement is used by the Grantee, its successors and assigns. 

5. This easement contains all of the agreements and stipulations between the Grantor 
and Grantee with respect to the granting of said easement, and the same shall inure to the benefit 

1 



,.._, 
BOOK 7078 PAGE 484 

of and be binding upon the Grantor and Grantee and their respective successors and assigns and 
thereafter so long as it is required by the City to meet the public safety and health needs. 

6. The City of Grand Junction shall retain the right to enforce the terms of the 
easement against both the Grantor and the Grantee so long as the building is in existence. The 
Grantee, and its successors and assigns, shall indemnify and hold harmless the City of Grand 
Junction, its officers, agents and employees from any claims, however stated, for damages or 
injuries arising out of the use of the easement and the failure to provide unobstructed access to 
emergency personnel and equipment. 

7. While the Wal-Mart building is in existence, the Grantee agrees to take such steps 
as may be required to maintain the sixty foot-swath of unobstructed area except for the portion 
the surrounds the Wal-Mart loading dock as shown on Exhibit "B". This easement is intended to 
satisfy the criteria for an unlimited area surrounding a building as outlined in Section 506(b) of 
the Uniform Building Code. Grantee agrees to police the area of the easement and to enforce the 
terms of this agreements as against the owner of the burdened property, and as to others as may 
reasonably be required. 

8. This easement shall not be terminated or relocated or otherwise modified without 
the prior written consent of the City's Chief Building Official or the Fire Chief. 

9. This easement contains all of the agreements and stipulations between the Grantor 
and Grantee with respect to the granting of said easement, and the same shall inure to the benefit 
of and be binding upon the Grantor and Grantee and their respective successors and assigns. 
This easement shall be recorded by Grantee at its expense in the official county records and shall 
provide copies of same to all parties to the easement. 

IN WITNESS WHEREOF, the undersigned have executed this easement agreement the date 
first written above. 

WAL-MART STORES, INC. 

Attest: 

Its Asst. Vice President of Real Estate 

2 



CORPORATE ACKNOWLEDGEMENT 

Be it remembered that on this Q9day of ~Lt.h"' . 1994, before me a notary public in 
and for the county and state aforesaid, camef{oJ,.,,.T· !?. Berfu.sl. Assistant Vice President of Real 
Estate, ofWal-Mart Stores, Inc., a corporation. who is personally known to me to be the person 
who executed as such officer the within instrument of writing on behalf of such corporation, and 
such person duly acknowledged the execution of the same to be the act and deed of said 
corporation. 

In testimony whereof, I have hereunto set my hand and affixed my notary seal the day and 
year last above written. 

~y~ om:othYLJ ~ns 
Notary Public 
Residing in Benton county 

ACKNOWLEDGEMENT 

STATE OF COLORADO ) 
) § 

COUNTY OF MESA ) 

On this ~day of r . 1994, personally appeared "'"])a v,,f Vrt../) I e 'f 
to me personally known who' eillgby me duly sworn. did say that liis the ,(ss,.sta..f\t- C-< "=:J 

Mw4 ~ e r of The City of Grand Junction of Colorado, a nwo ,c tpcd (!p rpocllk;o~. and that the 
seal affixed to said instrument is the corporate seal of said corporation and that said instrument 
was signed and sealed in behalf of said corporation by the authority of its -k.tf:>JSta,..J Ct~tzr mt:U.toe.f'\ 

3 
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BOOK ?078 PAGE 486 

and said. A$6tsi-IL!.t Cly U~cknowledged said instrument to be the free act and deed of said 
corporation 

In witness whereof, I have hereunto set my hand and official seal the day and year last 
above written. 

NotaiYUblic . 
Residing in M .:1..1a ~ 

4 
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EXHIBIT "A'' 

BOOK 2078 PAGE 487 

PARCEL A; LAND OWNED AND RETAINED BY WAGNER EQUIPMENT CO. COVERED BY NO 
BUILD EASEMENT TO WAL~MARr 

A parcel of land situated in NEl/4 of Section 18 TlS RlE of the Ute Meridian, being described as 
follows: 

Considering the South line of the NEI/4NE1/4 of Section 18. TlS. RlE. Ute P.M. to bear 
N 89059'52" W and all bearings contained herein to be relative thereto. 

CO!\i:MENCINO at the SE Comer of Lot One Wal-Mart Minor Subdivision thence SOO 16'12''E 
60.00 feet to the Point of Beginning. thence N89"59'5l"W 182.72 feet; thence socfOO'OS"W 20.00 
feet: thence S89"59'5l"E 182.72 feet: thence N00°16'12nW 20.00 feet to the point ofbeg1nning~ · .. 

fARCE~ :e: !AND OWNED AND RETAINED BY WAL--MART 

A parcel of land situated in NEl/4 of Section 18. TlS. RlE of the Ute Meridian~ being described 
as follows: 

Considering the South line of the NE1/4NE1/4 of Section 18, TIS, RlE, Ute P.M. to bear 
N 89o59'52" Wand all bearings contained herein to be relative thereto. 

Beginning at theSE Comer of Lot One Wal-Mart Minor Subdivision thence N89"59'51nW 379.80 
feet to the NW comer of a parcel described in Book 1836 Page 437 of the Mesa County Clerk and 
Recorder records; thence soo~>OO'OS"W 60.00 feet; thence 589.,59'51 "E 380.08 feet; thence NOCt 
l6.12••w SO.OO feet to the point of beginning. 
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NEW PARKING AISLE S:GN 

NEW PIPE BOLLARD 

NEW PARKING LOT LIGHT STD 

PROPERTY LINE 

CENTER LINE 

REFER TO !I~CHITECTURAL BLIILC''~G PLi>.ri5 
A~IO SPECIF,CA 110~5 F Ok oAR IHWORV. .~NO 

COMPACIOI'I REOU!REMU, -s FOR ALL S_AES 
t,~ID BUILLJII% FOUNCATIOt,IS 

CONTRACTOR ~Hill! REFER TO ARCHITEC
rLAI"S FOR EXACT L_OCATIONS MID 
DIME160NS OF vESTiEULl :OLCJ~U.) PAVI\G. 
DIT PORCHES, RAMPS, TRUCK DOCI<.S, 
PRECISE BUILDINC: DIMEt,SICW;. M,D EXM~T 
BUILDI~IG J TILl r·; EfJTRANCE LCCni'JfJS. 

THE SITWORv: FOR THIS PROJECT SHI1LL 
"'EET OR EXCEEn TW "WAL-V?.RI 
ST.A.NDARD SITEWORK SPECIFIC A T!O'~S" 
PROVIDED BY WAc-MART 

I O'x<.F;' CC1MFACTOR PAD 6' COIWRFTE WITH 
WWF (6,6-6x6) TOP SURFACE FLLSH WIIH 
PAVEMEI'H COMPACTOR WILL BE PROVIDED 
AND INSTALLED BY OTHERS. 

f, I CURBING IS TO BE WAL-Ix1.~~T TYPE 
"'A.' CURE UNLESS OTf-ERWISE NOTED ON 
0 LAJ<.S. (SEE C~TAIL OI'J SII[[T 7) 

A.ll HA'JDICAP SPACES f,11JST HAVE 
H!I~JICAf.l SIGN'S PO'STED -HAT MEETS C '' 
AND SIA TE R[OLI?[M[~~TS. 

MASONRY CCJI'HR.~CTOR SHALL COOP :liN!, TE 
WITH IRR G.A TION CONTRACTOR FOR 
LOCA Tl ON o~ SLEE VING 

ALL EXISTING WAL-MA.RT PARK N~ LOT 
LIGHTS A'<E TO BE RELA.MPED LAMDS 
ARF TO 8F FURf~ISHED BY WAL-MAR r 

----~.NEW PROPERTY LINE 

AL SITE 
AREA REQUIRED FOR REAR 
EXPANSION = 0.75 ACRES 

'-, -t:. \ E- '-'i:- L' 

SW CORNER 
NE7/4 NEI/4 

SECTION 18 ACCEPTED (f f£//)1/f[/._ 
224.00' 30' TIS, R 7E, UMANYCHANGEOFSETBkKi?MUSTBE 

"----------;t,__:c::....~ APPROVED BY THE CITY PLANNING 
DEPT. IT IS THF. APPLICANT'S 
RESPONSIBILITY TO PROPERLY 
LOCATE AND IDENTIFY EASEMENTS 
AND PROPERTY LINES. 

•NOTE PARK.ING RATIO F::lR WAL-M.~RT W/ DPANSI:JN BASte 
ON 116.097 SF. BASe BUILDING ARt A 

SITE DATA WAL-MART 
WI EXPANSION 

--

EXISTING SITE AREA 12.85 ACRES 

ADDITIONAL SITE AREA 0.75 ACRES 
- - - -------- ---

TOTAL SITE AREA 13.60 ACRES 

EXISTING BLDG. AREA 81,922 S.F. 

BUILDING EXPANSION 46,692 S.F. 

TOTAL BUILDING AREA 128,614 S.F. 
PARKING REQUIRED BY CITY 

552 1110,314 SF/200) 11/200 SF SALES AREAl 

TOTAL PARKING PROVIDED 697 16.00/1,000 SFI 
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CAUTION - NOTICE TO CONTRACTOR 

THE CONTRACTOR IS SPECIFICALLY CAUTIONED THAT THE LOCATION 
AND/OR ELEVATION OF EXISTING UTILITIES AS SHOWN ON THESE 
PLANS IS B."SED ON RECORDS OF THE VARIOUS UTILITY COMPANIES 

. - --- EXISTING A.C. PAVEMENT NEW STANDARD 
DUTY PAVEMENT 
NEW HEAVY 
DUTY PAVEMENT 

• FOUND SURVEY MONUMENTS 
SET BY OED 

1. LOT ONE IS SUBJECT TO A 
BLANKET EASEMENT FOR 
SURFACE DRAINAGE OF WATER 
FROM LOTS 2 AND 3 

AND, WHERE POSSIBLE, MEASUREMENTS TAKEN IN THE FIELD. THE 

EXISTING A.C. PAVEMENT 
TO BE REMOVED 
EXISTING CONCRETE PAVEMENT AND/ 
OR SIDEWALK 

EXISTING CONCRETE PAVEMENT AND/ 
OR SIDEWALK TO BE REMOVED 

.•..• · • NEW HEAVY 
DUTY CONCRETE 

NEW CONCRETE .:-
SIDEWALKS OR RAMPS 

FOUND SURVEY MONUMENTS 
SET BY OTHERS 

FOUND MESA COUNTY BRASS 
CAPS 

EXISTING PARKING LOT POLE 

EXISTING DRAIN GRATE 

EX. WATER VALVE 

2. THIS PROPERTY DOES NOT FALL 
WI THIN THE 100 YEAR FLOOD 
PLAIN 

INFORMATION IS NOT TO BE RELIED ON AS BEING EXACT OR COMPLETE. 
THE CONTRACTOR MUST CALL THE APPROPRIATE UTILITY COMPANY AT 
LEAST 48 HOURS BEFORE ANY EXCAVATION TO REQUEST EXACT FIELD 
LOCATION OF UTILITIES IT SHALL BE THE RESPONSIBILITY OF THE 
CONTRACTOR TO RELOCATE ALL EXISTING UTILITIES WHICH CONFLICT 
WITH THE PROPOSED IMPROVEMENTS SHOWN ON THE PLANS. 
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LANDSCAPE AREA PRO\IIOEO IN IMPROVED PARKING AREA 

TOTAL LANDSCAPE PRO\IIDED ON SITE 
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9,830 S.F (6%) 
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NEW TRUCK 

Dl :;m.JG WA.L -tv! ART - -
PROTO RR- 82-GL 81,922 ST. 

F.F E. = 4628.00 
EXPANDED WAL-MART 

RL-116-GL 
128,614 S.F. 

310.33' 

+ + 

+ 

~ "' "' "' "' !;JEW ,GRA;;S _,REA. 

-
LANDSCAPE MATERIALS LIST 

COM~ON NAME SCIENTIFIC NAME SIZE OVAl'< II" 

BRADFORD PEAR BRADFORD CALLERYANA 2 CAL (B~-'BRADFORD' B&B 

~ AUSTRIAN BLACK PIN[ PINUS NIGRA. 8'-10' HT. 02 8&8 

SILVER ~APLE ACER SACCHARINUM 2" CAL (za J B&B 

SEA GREEN)UNIPER JUNIPERUS CHINENSIS 5 GAL. 2o7 'MINT .JJLEP' 

BUSH CINQUEFOIL ~~1E~~~~A FRUTICOSA 5 GAL. 100 

CREEPING MAHONIA MAHONIA REPENS 
1 GAL 75 3' -0" O.C. 

TURF MATCH EXISTING HYDRO SEED 26,200 S.F. 

SKREDOED BARK 4"' DEPTH 14,200 S.F. 

STEEL EDGING 1/8"X4" 330 LF. 

1. ALL GRASSED AREAS ARE TO RECEIVE FOUR INCHES OF TOPSOIL, SEED. MULCH 
AND WATERED UNTIL A HEALTHY STAND OF GRASS IS OBTAINED. 

2. ALL LANDSCAPE AREAS ARE TO BE WATERED BY AN AUTOMATIC UNDERGROUND 
IRRIGATION SYSTEM. 

3. EXTEND SHREDDED BARK INTO NON-LAWN AREAS UNDER ALL SHRUBS AND 
GROUND COVER. 

4. TREES ARE TO BE MIN. 8'-10' HT. 
5. PROVIDE FABRIC WEED BARRIER UNDER ALL PLANTING AND MULCHED AREAS. 
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ADD! ONAL SITE 
AREA REQUIRED FOR REAR 
EXPANSION = 0. 75 ACRES 

SHRUB PLANTING 

-
0
'""'" GRADE 

BACKFILL: ONE PART 
MULCH PER THREE 
PARTS TOPSOIL 

21 g FERTILIZER TABLETS 
20-10-5 ANALYSIS 

INSTALLATION RATE: 
2 PER 5 GAL. 
1 PER 1 GAL. 

UNDISTURBED SOIL 
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NORTH 

GRAPHIC SCALE 
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1 inch = 50 rt. 

TREE f'LANTt.lG 

(U<JU"I.C STAKE TREE W/ 
2-2ft0Xl 0' LODGEPOLE 
PINE STAKES DRIVE 18" 
MIN. INTO UNDISTURBED 
SOIL. TIE IN TWO PLACES 
W/DOJBLE STRANO #10 
GALV. 1MRE THROUGH 1 /2" 
RUBBER HOSE. VERIFY 
SPECIES REQUIRING 
STAKING 

'~ MIN. BASIN 

GRADE 

-EIACI<Fil · ONE PART 
MULCH PER THREE 
PARTS TOPSOIL 

lg FERTILIZER TABLE. TS· 
20-10-5 ANALYSIS 

INSTALLATION RATE 
8 PER 24" BOX 
4 PER 15 GAL. 

UNDISTURBED SOIL 
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