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Uncoln DeVore,lnc. 
---Geotechnical Consultants---------------------------------

. 1441 Motor St. TEL: (303) 242-8968 
Grand Junction, CO 81505 FAX: (303) 242-1561 

Mr. Sid Gottlieb 
477 Elkwood Terrace 
Englewood, New Jersey 87831 

Re: SUBSURFACE SOILS EXPLORATION 
Country Club Estates 
Grand Junction, CO 

Dear Mr. Gottlieb: 

December 30, 1993 

Transmitted herein are the results of a Subsurface Soils Explora­
tion for the proposed Country Club Estates residential subdivi­
sion. 

If you have any questions after reviewing this report, please 
feel free to contact this office at any time. This opportunity 
to provide Geotechnical Engineering services is sincerely 
appreciated. 

Respectfully submitted, 
. LINCOLN-DeVOR.E, INC .. 

LDTL Job#80088-J 
EMM/ss 
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INTRODUCTION 

PROJECT DESCRIPTION 

This report presents the results of our 

geotechnical evaluation performed to determine the general sub­

surface conditions of the site applicable to construction of a 

t~enty two lot, single family residential subdivision. A vicinity 

map is included in the Appendix of this report. 

To assist in our exploration, we were 

provided l-.'ith a site development plan prepared by Thomas A. 

Logue, Land Development Consultants. The Boring Location Plan 

attached to this report is based on that plan provided to us. 

We understand that the proposed struc­

tures will consist of one and two story, wood framed structures 

with a possible full basement and concrete floor slab on grade. 

Lincoln DeVore has not seen a full set of building plans, but 

structures of this type typically develop wall loads on the order 

of 600 to 1400 plf and column loads on the order of 6 to 15 kips. 

The characteri&tics of the subsurface 

materials encountered were evaluated with regard to the type of 

construction described above. Recommendations are included 

herein to match the described construction to the soil character­

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

valid for other purposes. If the proposed site use is changed or 

types of construction proposed, other than noted herein,· Lincoln 

DeVore should be contacted to determine if the information in 

this report can be ttsed for the new construction without further 

field evaluations. 
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PROJECT SCOPE 

The purpose of our exploration was to 

evaluate the surface and subsurface soil and geologic conditions 

of the ~ite and, based on the conditions encountered, to provide 

recommendations pertaining to the geotechnical aspects of the 

site development as previously described. The conclusions and 

recommendations included herein are based on an analysis of the 

data obtained from our field explorations, laboratory testing 

program, and on our experience with similar soil and geologic 

conditions in the area. 

This report provides site specific 

information for the construction of a single family, residential 

subdivision. Included in this report are recommendations regard-

ing general site development ~nd foundation design criteria. 

The scope of our geotechnical explora-

tion consisted of a surface reconnaissance, a geophoto study, 

sub~urface explor~ti6n, ~btaining representative samples, labora-

tory testing, analysis of field and laboratory data, and a review 

of geologic literature. 

Specifically, the intent of this study is to: 

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

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

3. Define the general ,geology of the site including likely 
geologic hazards which could have an effect on site 
development. 

4. Develop geotechnical criteria for site grading and 
earthwork. 
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5. Identify potential ~onstruction difficulties and provide 
recommendations concerning these problems. 

6. Recommend an appropriate foundation system for the 
anticipated structure and develop criteria for 
foundation design. 

FIELD EXPLORATION AND LABORATORY TESTING 

A field evaluation was performed on 

December 16, 1993, and consisted of a site reconnaissance by our 

geotechnical personnel and the drilling of 5 shallow exploration 

borings, and 3 very shallow borings for pavement analysis. These 

shallow exploration borings were drilled within the proposed 

building pads ear the locations indicated on the Boring Location 

Plan. The exploration borings were located to obtain a reasonably 

good profile of the subsurface soil conditions. All exploration 

borings were drilled using a CME 45B, truck mounted drill rig 

~ith continuous flight auger to depths of approximately 14 to 24 

feet. Samples were taken with a California split spoon sampler, 

thin wall Shelby tubes, and by bulk methods. Logs describing the 

subsurface conditions are presented in the attached figures. 

Laboratory tests were -performed on 

representative soil samples to determine their relative engi-

neering properties. Tests were performed in accordance with test 

methoJs of the American Society for Testing and Materials or 

other accepted standards. The results of our laboratory tests 

are included in this report. The in-place moisture content and 

the standard pdnetration test values are presented on the at-

tached drilling logs. 
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FINDINGS 

SITE DESCRIPTION 

The project site is located in the 

Northwest Quarter of the Northwest Quarter of the Northwest 

Quarter of Section 1, Township 1 South, Range 1 West of the Ute 

Principal Heridian, Mesa County, Colorado. More specifically the 

site is located on the Southeast corner of the intersections of 

North 12th Street (27 Road) and G Road. The site is located 

approximately 2 miles North of the main downtown district of the 

City of Grand Junction and is within the Grand Junction city 

limits. 

The to~ography of the site is relatively 

flat, with a slight overall .~racient to the South and Southwest. 

Portions of the site have been regraded with the Eastern t~o 

thirds of the site being cut and the Western third, along 12th 

Street containing minor amounts of fill over native alluvium. 

The exact direction of ~urface runoff on this site will be con­

trolled by the proposed construction and therefore will be varia­

ble. In general, surface runoff is expected to travel to the 

South and West, entering the existing drain ditch along the East 

side of North 12th Street and traveling South eventually entering 

the Colorado River. Surface drainage on this site would be de­

scribed as fair, subsurface drainage is poor. 



GENERAL GEOLOGY AND SUBSURFACE DESCRIPTION 

The geologic materials encountered under 

the site consist of the expansive clays of the Mancos Shale 

Formation t.·;ith a significant amount of alluvial soil and minor 

amounts of fill in an ancient, buried gully feature along the 

\\'est side of tlle property. The geologic and engineering proper­

ties of.the materials found in our 5 shallow exploration borings 

~ill be discussed in the following sections. 

The surface soils on this site, along 

the West side of the property, consist of an alluvial deposit 

placed by the action of ancient debris flows which originated in 

the Bookcliffs to the North and alluvium from the nearby slopes 

to the North of the site. The soil materials found in the explo­

ration borings No. 's 1 & 4 consist of mixed soils containing 

silt, clay, shale fragments and some amounts of sand size frag-

ments. Due to the method of deposition these materials are mixed 

and of variable composition and consistency. 

Soil Type I consists of alluvial deposit 

mixed with some man made fills. This deposit and the fills tend 

to be concentrated along the West side of the property and fill 

an ancient gully feature. These soils have been derived from the 

Nancos Shale Formation and have general classification 

characteristics which are similar to the clays of the ~ancos 

Shale Formation. 

This soil type was classified as a 

silty clay (CL) under the Unified Classification System. The 

St~ndard Penetration Tests ranged from 37 to 88 blows per foot 

in the stiffer portions above the water table. Penetration tests 
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of this magnitude indicate that the soil located above the water 

table is relatively stiff and of medium density. The soils below 

the water table were not sampled using the standard penetration 

test hol-.'ever, these loY.'er soils were found to be of low density 

and quite soft. The moisture content varied from 7.2% to 20.1%, 

indicating the upper soils are somewhat desiccated and the lo~er 

soils are satu~ated. This soil is plastic and is sensitive to 

changes in moisture content. With decreased moisture, it will 

tend to shrink, with some cracking upon desiccation. Upon in­

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

performed on typical samples of the soil which have been remolded 

and expansive pressures on the order of 1600 psf were found to be 

typical. These expansion values indicate if the soils are found 

in a relatively dense condition, either naturally or placed as a 

man made fill, significant expansion can be anticipated. This 

material, found in the native state, will also consolidate upon 

saturation or excessive ·loading. If recommended bearing values 

are not exceeded, such settlement will remain within tolerable 

1 imi ts. The allowable maximum bearing value was found to be on 

the order of 800 to 2400 psf depending upon the soil density. A 

minimum dead load of 0 to 1000 psf for the native soils will be 

required, depending upon the native soil density. This soil was 

found to contain sulfates in detrimental quantities. 

Determination of the allowable bearing 

capacities for the native alluvial silty clays of Soil Type I can 

only be determined on a building lot by building lot basis, if 

the soils are to be utilized for foundation bearing. 
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Soil Type II is representative of the 

Mancos Shale Formation. The Mancos Shale is described as a 

thinbedded, drab, light to dark gray marine shale, with thinly 

interbedded fine grain sandstone and limestone layers. Some 

porti0ns of the Mancos Shale are bentonitic, and therefore, are 

highly expansive. The majority of the shale, however, has only a 

moderate expansion potential. Formational shale was encountered 

all exploratio.1 borings at depths ranging from 2 feet to 16 

feet. It is anticipated that this formational shale will affect 

the construction and the performance of foundations on this site. 

Soil Type II is physically described as 

a thin to laminated bedded shale with isolated strata of silt-

stone and sandstone. The Mancos Shale is generally quite hard, 

fractured and may transmit s~gnificant amounts of water through 

the fractures and some of the permeable beds. Some horizons of 

the Hancos Shale Formation are not thinbedded and appear to be 

more of a claystone or in some cases mudstone. Samples obtained 

from exploration boring No. 2 at eight feet, boring No.'s 3, 4 & 

5 at fourteen feet indicate mudstone horizons. Laboratory test-

ing indicates Soil Type III has engineering properties very 

similar to Soil Type II. The following discussion for Soil Type 

II also applies for Soil Type III. 

This soil type was classified as a 

silty clay ( CL) under the Unified Classification System. The 

Standard Penetration Tests ranged from 97 blows per foot to in 

excess of 120 blows per foot. Penetration tests of this magnitude 

indicate that the soil is relatively consistent and of high 

density. The moisture content varied from 5.6% to 16.3%, indicat-

..., 
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ing a relatively dry to moist soil. This soil is plastic and is 

sensitive to changes in moisture content. With decreased mois­

ture, it \vill tend to shrink, with some cracking upon desicca­

tion. Upon increasing moisture, it will tend to expand. Expansion 

tests were performed on typical samples of the soil and expansive 

pressures on the order of 1700 to 2200 psf were found to be 

typical. The allowable maximum bearing value was found to be on 

the order of 6)00 psf. A minimum dead load of 2200 psf will be 

required. This soil was found to contain sulfates in detrimental 

quantities. 

The Mancos Shale Formation is often 

highly fractured, with fillings of soluble sulfate salts being 

very common. The samples obtained in this drilling program 

indicated virtually all fraciured faces and some bedding planes 

in the upper portion of the shale contain sulfate salt deposits. 

Some seams of sulfate salts up to 1/8 inch thick were observed. 

Sulfate Salts exhibit variable strength, depending upon surround­

ing moisture conditions and their chemistry as related to water. 

In addition, Sulfate Salts are soluble and may be physically 

removed from the soil by ground moisture conditions. Such removal 

may leave significant amounts of void areas within the Mancos 

Shale, which may affect the load bearing capacity of the forma­

tion. Hany of the fractures in the Mancos Shale Formation are 

open, alloHing the rapid transmission of water to occur. Some 

sandstone and siltstone strata within the Mancos Shale Formation 

also exhibit elevated permeability. 
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GROUND WATER: 

A free water table came to equilibrium 

during drilling at 6 to 8 

along the buried gully 

feet below the present ground surface 

feature along the West side of the 

property. This is probably nnt a true phreatic surface but is an 

accumulation of subsurface seepage moisture (perched water). No 

free water was encountered in the Eastern 2/3 of the site. In 

our opinion the subsurface water conditions shown are a permanent 

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

to fluctuation, depending upon external environmental effects. 

Because of capillary rise, the soil zone 

l-.'i thin a few feet above the free water level identified in the 

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

the excavation process, particularly if the bottom of the founda­

tions are near the capillary fringe. Pumping is a temporary, 

quick condition caused by vibration of excavating equipment on 

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

of the equipment and greater care exercised in the excavation 

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

signed or cobble sized material can be introduced into the bottom 

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

tile or cobble raft is designed to stabilize the bottom of the 

excavation and to provide a firm base for equipment. 

Several tracts of ground to the immedi­

ate South and East of this site have experienced significant 

flows of ground water through the Mancos Shale Formation. Such 

flo~' is usually isolated to specific strata of the Mancos Shale 

and have characteristics of confined aquifers. When this subsur-
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subsurface flow is intercepted during construction of utilities 

or building foundations, unstable soil conditions are usually 

present. No evidence of this subsurface flow in the Mancos Shale 

was found during this exploration program. It is believed the 

problems associated with this subsurface flow are not present on 

this site and probably will not be a concern during the site 

development. 

Data presented in this report concerning 

ground water levels are representative of those levels at the 

time of our field exploration. Groundwater levels are subject to 

change seasonally or by changed environmental conditions. Quanti-

tative information concerning rates of flow into excavations or 

pumping capacities necessary to dewater excavations is not in-

eluded and is beyond the scope of this report. If this informa-

tion is desired, permeability and field pumping tests will be 

required. 

Due to the proximity of the 

Mancos Shale Formation, there exists a possibility of a perched 

water table developing in the alluvial soils which overlie the 

Mancos Shale and within permeable strata and fractures of the 

Mancos Shale Formation. This perched water would probably be the 

result of increased irrigation due to the presence of lawns and 

landscaping and roof runoff. The exploration holes indicate that 

the top of the Mancos Shale Formation is relatively flat and that 

subsurface drainage would probably be quite slow. While it is 

believed that under the existing conditions at the time of this 

exploration the construction process would not be effected by any 

, ,-
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free-flow waters, it is very possible that several years after 

development is initiated, a troublesome perched water condition 

may develop which will provide construction difficulties. In 

addition, this potential perched water could create some problems 

for existing or future foundations on this tract. Therefore it 

is recommended that the future presence of a perched water table 

be considered in all design and construction of both the pro-

posed residential structures and any subdivision improvements. 
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CONCLUSIONS AND RECOMMENDATIONS 

GENERAL DISCUSSION 

No geologic conditions were apparent 

during our reconnaissance which would preclude the site develop­

ment as planned, provided the recommendations contained herein 

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

the knowledge of the proposed construction, the site conditions 

which would have the greatest effect on the planned development 

is the low density, natural gully fill and the expansive Mancos 

Shale. 

Since the exact magnitude and nature of 

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

the follo\~ing recommendations must be somewhat general in nature. 

Any special loads or unusual design conditions should be reported 

to Lincoln DeVore so that changes in these recommendations may be 

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

soil conditions and proj~ct characteristics previously outlined, 

the following recommendations are made. 

OPEN FOUNDATION OBSERVATION 

Since the recommendations in this report 

are based on information obtained through random borings, it is 

pcssible that the subsurface materials between the boring points 

could vary. Therefore, prio1· to placing forms or pouring con-

creLe, an open excavation observation should be performed by 

repre~entatives of Lincoln DeVore. The purpose of this observa-

tion is to determine if the subsurface soils directly belov.· the 

proposed foundations are similar to those encountered in our 
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exploration borings. If the materials below the proposed founda-

tions differ from those encountered, or in our opinion, are not 

capable of supporting the applied loads, 

tions could be provided at that time. 

additional recommenda-

EXCAVATION & STRUCTURAL FILL: 

Subgrade Site preparation in all areas to receive any structural 

fill should beg in with the removal of all topsoil, vegetation, 

existing man made fill and other deleterious materials. Prior to 

placing any fill, the subgrade should be observed by represen­

tatives of Lincoln DeVore to determine if the existing vegetation 

has been adequately removed and that the subgrade is capable of 

supporting the proposed fills. The subgrade should then be 

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

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

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

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

as determined by ASTM D-1557. 

Structural Fill In general, we recommend all structural fill 

in the area beneath any proposed structure or roadway be compact­

ed to a minimum of 90% of its maximum modified Proctor dry densi­

ty (ASTM D1557). ~e recommend that fill be placed and compacted 

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

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

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

structural fill should be placed in the overexcavated portion of 
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this site in lifts not to exceed 6 inches after compaction. This 

Structural Fill must be brought to the required density by me­

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

type should be used in placement of fill on this site. 

Non-Structural Fill We recommend that all backfill placed around 

the exterior of the building, and in utility trenches which are 

outside the perimeter of the building and not located beneath 

road~ ~ys or parking lots, be compacted to a minimum of 80% of its 

maximum modified Proctor dry density (ASTM D-1557). 

Fill Limits To provide adequate lateral support, we recommend 

that the zone of overexcavation extend at least 3 feet beyond the 

perimeter of the building on all sides. The Structural Fill 

should be a minimum of 3 feet in final compacted thickness. 

No major difficulties are anticipated in the course of excavating 

into the surficial soils.on the site. It is probable that safety 

provisions such as sloping c.,.~.· bracing the sides of excavations 

ov~r 4 feet deep will be necessary. Any such safety provisions 

shall conform to reasonable industry safety practices and to 

applicable OSHA regulations. 

Field Observation & Testing: During the placement of any 

structural fill, it is recommended that a sufficient amount of 

field tests and observation be performed under the dir~ction of 

the geotechnical engineer. The geotechnical engineer should 

determine the amount of observation time and field density tests 

required to determine substantial conformance with these recom-
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mendations. It is recommended that surface density tests be taken 

at maximum 2 foot vertical interval. 

The opinions and conclusions of a geotechnical report are based 

on the interpretation of information obtained by random borings. 

Therefore the actual site conditions may vary somewhat from those 

indicated in this report. It is our opinion that field observa­

tions by the geotechnical engineer who has prepared this report 

are critical to the continuity of the project. 

Slope Angles Allowable slope angle for cuts in the native soils 

is dependent on soil conditions, slope geometry, the moisture 

content and other factors. Should deep cuts be planned for this 

site, we recommend that a slope stability analysis be performed 

when the location and depth of the cut is known. 

No major difficulties are anticipated in 

the course of excavating into the surficial soils on the site. It 

is probable that safety provisions such as sloping or bracing the 

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

safety provisions shall conform to reasonable industry safety 

practices and to applicable OSHA regulations. The OSHA Classifi­

cation for exca~ation purposes on this site is Soil Class C for 

Soil Type I and Soil Class B for Soil Types II and III. 
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DRAINAGE AND GRADIENT: 

Adequate site drainage should be provid­

ed in the foundation area both during and after construction td 

prevent the pending of water and the saturation of the subsurface 

soils. We recommend that the ground surface around the structures 

be graded so that surface water will be carried quickly away from 

the building. The minimum gradient within 10 feet of the build­

ings will depend on surface landscaping. We recommend that paved 

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

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

ed thJ.t roof drain downspouts be carried across all backfilled 

areas and discharged at least 10 feet away from the structures. 

Proper discharge of roof drain downspouts may require the use 

subsurface piping in some areas. Planters, if any, should be so 

constructed that moisture is not allowed to seep into foundation 

areas or beneath slabs or pavements. 

We recommend that a perimeter drain be 

placed around the exterior walls of the structures at foundation 

level or below. A drain of this ty~e includes a perforated pipe 

and an adequate gravel col lee.: cor, the whole being wrapped in a 

geotcxtile filter fabric. We recommend that the discharge pipe 

for this drain be given a free gravity outlet to exit at ground 

surface. If "daylight" cannot be obtained, we recommend that a 

sealed sump and pump be used to discharge the seepage. Under no 

circumstances shall a "dry well" be used on this site. 

The existing drainage on the site must 

either be maintained carefully or improved. We recommend that 

water be drained away from structures as rapidly as possible and 
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not b0 allowed to stand or pond near the building. We recommend 

that water removed from one building not be directed onto the 

backfill areas of adjacent buildings. We recommend that a hydrol­

ogist or drainage engineer experienced in this area be retained 

to complete a drainage plan for this site. 

Should an automatic lawn irrigation 

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

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

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

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

water does not excessively wet the backfill soils. 
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FOUNDATIONS 

At this time, Lincoln DeVore has not 

been provided v.ri th a copy of the foundation/building plans and 

is, therefore, not informed as to the precise wall or column 

loading ·planned within the buildings. Therefore, three foundation 

types \•;hich could be utilized for single-family residential 

buildings are recommended, based on our experience in this area. 

The choice between these foundation types depends on the internal 

loadi :ig of the foundation members and the amount of excavation 

planned to achieve the finished floor elevations. 

The three foundation types preliminarily recommended are as 
follows: 

1. The voided wall on grade foundation system with the 
stem wall resting directly on the Shale Formation. 

2. The isolated pad and grade beam foundation system in 
which the grade beam is voided and loads are 
transferred to the isolated pads. 

3. The drilled pier and fully voided grade beam system 
with the loads transferred to the piers. 

Recommendations given i~ this letter report are for both the 

shallow and deep foundation t pes. 

Shallow Foundations: 

A conventional shallow foundation system 

consisting of either a voided wall on grade or an isolated pad 

and grade beam system, resting on the relatively unweathered 

expansive clays of the Mancos Shale Formation, may be designed 

on the basis of an allowable bearing capacity of 6000 psf maxi-

mum, and a minimum dead load of 2200 psf must be maintained. 

Contact stresses beneath all continuous walls should be balanced 

to within + or -200 psf at all points. Isolated interior column 
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footings should be designed for contact stresses of about 200 psf 

more than the average used to balance continuous walls. The 

criteria use for balancing will depend somewhat upon the nature 

of the structure. Single-sLory, slab on grade structures and 

single-story crawlspace structures may be balance on the basis of 

dead load only. Hul ti-story structures may be balanced on the 

basis of Dead Load plus one half 1 i ve load, for up to three 

stories. 

For foundations placed on the variable 

density silty clays of Soil Type I, assignment of precise bearing 

capacities is not possible in a report of this nature. If the 

variable density, alluvial clays of Soil Type I are utilized for 

foundation bearing, the actual site conditions for each building 

will have to be evaluated. 

For ·fotu. Ja t ions placed on So i 1 Type I, 

we recommend the use of a conventional shallow foundation system 

consisting of continuou$ spread footings beneath all bearing 

walls and isolated spread footings beneath all columns and other 

points of concentrated load. Such a shallow foundation system, 

resting on the alluvial silty clays of Soil Type I, must be de­

signed on the basis of an allowable bearing capacities determined 

for each individual site. 

Contact stresses beneath all continuous 

walls should be balanced to within + or -150.· psf at all points. 

Isolated interior column footings should be designed for contact 

stresses of about 150 psf less than the average used to balance 

the continuous walls. The criterion for balancing will depend 

somewhat upon the nature of the structure. Single-story, slab on 



grade structures may be balanced on the basis of dead load only. 

Multi-story structures may be balanced on the basis of dead load 

plus l/2 live load, for up to 3 stories. 

It should be noted that the term "foot­

ings" as used above includes the wall on grade or "no footing" 

type of foundation system. On this particular site, the use of a 

more conventional footing, the use of a "no footing", or the use 

of voids "ill depend entirely upon the foundation loads exerted 

by the structure. We would anticipate the use of a conventional 

faLLing on many of the sites on the Western portion of the tract. 

Stern walls for a shallow foundation 

system should be designed as grade beams capable of spanning at 

least fifteen feet. These " ·rade beams" should be horizontally 

reinforced both near the top and near the bottom. The horizontal 

reinforcement required should be placed continuously around the 

structure with no gaps or breaks. A foundation system designed 

in this manner should provide a rather rigid system and, there­

fore, be better able to tolerate differential movements associat­

ed with variable density soils and expansive pressures of some of 

the alluvial soils and the Mancos Shale Formation. 

FROST PROTECTION 

We recommend that the bottom of all 

foundation components rest a minimum of two feet below finished 

grade or as required by the local building codes. 

components must not be placed on frozen soils. 
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DEEP FOUNDATIONS 

DRILLED PIERS: 

Based upon our experience in this area 

and due to rather poor surface and subsurface drainage conditions 

of the subdivision, a drilled pier foundation system may be the 

preferred system. It must be noted that a drilled pier and fully 

voided grade beam system is quite rigid and will be quite sensi­

tive ·o relative differential movements of the individual piers. 

The presence of subsurface \•later in the Mancos Shale Formation 

indicates that a 'Stable Strata Below The Zone of Seasonal Mois­

ture Change' mqy not be adequately defined at this period of 

time. 

v.r e r e co rnm end that d r i 11 e d p i e r s have a 

minimum shaft length of five feet and be embedded at least 

five feet into the relatively unweathered bedrock of the Mancos 

Shale Formation. At this level,these piers may be designed for a 

maximum end bearing capacity' of ~5,000 psf, plus 1800 psf side 

support considering only the side wall area embedded in the 

bedrock·. Due to the expansive potential of the bedrock, a minimum 

dead load uplift is required, consisting of a point uplift of 

2200 psf and 370 psf side uplift, based on the side wall embedded 

in the bedrock. The overburden is soft and no supporting or 

uplift values are assigned to this material. The weight of the 

concrete in the pier may be incorporated into the required dead 

load. 

It is recommended that the bottoms of 

all piers be thoroughly cleaned prior to the placement of con-
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crete. The amount of reinforcing in each pier will depend on the 

magnitude and nature of loads involved. As a rule of thumb, 

reinforcing equal to approximately 1/2 of 1% of the gross cross­

sectional concrete area should be used. Additional reinforcing 

should be used if structural conditions warrant. We recommend 

that reinforcing extend through the full length of pier. 

To minimize the possibility of voids 

developing in the drilled piers, concrete with a slump of 5 to 6 

inches is recommended. We recommend that piers be dewatered and 

thoroughly cleaned of all loose material prior to placing the 

steel cage and concrete. The pier excavation should contain no 

more than 2 inches of free water unless the concrete is placed by 

means of a tremie extending to the bottom of the pier. A free 

fall in excess of 5 feet is not recommended when placing concrete 

in drilled piers. We recommend that casing be pulled as the 

concrete is being placed and that a 5 foot head of concrete be 

maintained while pulling the casing. It is recommended that 

drilled piers be plumb with 2% of their length and that the shaft 

maintain a constant diameter for the full length of the pier and 

not allov.:ed to ''mushroom'' at the top. 

DRILLED PIER OBSERVATION: 

The foundation installation for drilled 

piers should be continuously observed by a representative of 

Lincoln DeVore to determine that the recommended bearing material 

has been adequately penetrated and that soil conditions are as 

anticipated by the exploration. This observation will aid in 

attaining an adequate foundation system. In addition, abnormali-



ties in the subsurface conditions encountered during foundation 

installation can be identified and corrective measures taken as 

required. Lincoln DeVore requires a minimum of one working day's 

notice, and a copy of the foundation plan, to schedule any field 
- . 

observation. 

GRADE BEAMS: 

A reinforced concrete grade beam is 

recommended to carry the exterior wall loads in conjunction with 

the deep foundation system. We recommend that this grade beam be 

designed to span from bearing point to bearing point and not be 

allowed to rest on the ground surface between these points. h'e 

recommend a void space be left between the bottom of the grade 

beam and the subgrade below due to the expansive nature of the 

subgrade soils. 
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CONCRETE SLABS ON.GRADE 

Slabs could be placed directly on the 

natural soils or on a structural fill. We recommend that all 

slabs on grade be constructed to act independently of the other 

structuial portions of the building. One method of allowing the 

slabs to float freely is to use expansion material at the slab­

structure interface. 

The magnitude of expansion measured of 

the soils on this site is such that floor slab movement should be 

expected if slab on grade construction is used. In general, the 

closer the slab is to the dense clays of Soil Type I or the 

expansive clays of the Mancos Shale Formation, the more movement 

which should be expected. Where floor slabs are cast on expan-

sive soils, no known method of construction will prevent all 

future slab movement. If the builder and future owner are will-

ing to risk the possibility of some damage due to concrete floor 

slab movement, the recommendations contained herein should be 

carefully followed and can help minimize such damage. Any subse­

quent owner should be advised of the soil conditions and advised 

to maintain the surface and subsurface drainage, framing of 

partition above floor slabs, dry wall and finish work above floor 

slabs, etc. 

If the slab is to be placed directly on 

the expansive soils or on a thin fill overlying these soils, the 

risk of slab movement is high and stringent mitigation techniques 

are recommended. No design method known at this time will prevent 

slab movement should moisture enter the expansive soils below. 
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Therefore, to mitigate the effects of slab movement should they 

occur, we recomm~nd the following: 

1. Control joints should be placed in such a manner that no 
floor area exceeding 400 square feet remains without a 
joint. Additional joints should be placed at columns and 
at inside corners. These control joints should minimize 
cracking associated with expansive soils by controlling 
location and direction of cracks. 

2. We recommend that all slabs on grade be isolated from 
structural members of the building. This is generally 
accomplished by an expansion joint at the floor slab I 
foundation interface. In addition, positive separation 
should be maintained between the slab and all interior 
columns, pipes and mechanical systems extending through 
the slab. 

3. The slab subgrade should be kept moist 3 to 4 days prior 
to placing the slab. This is done by periodically 
sprinkling the subgrade with ·water. However, under no 
circumstances should the subgrade be kept wet by the 
flooding or ponding water. 

4. Any partitions which will rest on the slabs on grade 
should be constructed with a minimum void space of 2 
inches at the bottom of the wall (see figure in the 
Appendix). This base should allow for future upward 
movement of the floor slabs and minimize movement and 
damage in walls and floors above the slabs. This void 
may require rebuildi~g after a period of time, should 
heave exceed 2 inches. 

The first alternative is to dispense 

with slab-on-grade construction and use a structural floor sys-

tern. A structural floor system may be either a structural rein-

forced concretE slab or a structural wood floor system suspended 

with floor joists. Each system would utilize a crawl space. 

This alterna~ive would substantially reduce a potential for post 

construction slab difficulties due to the expansive properties of 

the clays of the Mancos Shale Formation. 
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The second alternative is to install a 

three foot "buffer zone" of non-expansive, granular soil beneath 

the slab. This would mitigate the potential for slab movement; 

however, some potential for movement still exists. Should this 

a1ternative be selected, we would recommend that the following 

be performed: 

1. Non-expansive granular soils should be selected for the 
"buffer zone". The granular soils should contain less 
than 20% of the material, by dry weight, passing the 
U.S. No. 200 Sieve. We recommend that the geotechnical 
engineer be contacted to examine the soils when they are 
selected, to substantiate that they comply with the re­
commendations. 

2. The perimeter drain for the structures should be located 
at the elevation equal to or deeper than the "buffer 
zone". This is to reduce the potential for a "bathtub'' 
effect" which may cause the slab to heave. The 
"bathtub effect" is created when water is allowed to 
seep into the "buffer zone" and then becomes trapped 
since the underlying clay soils have a much lower perme­
ability rate than the "buffer zone" material. 
Therefore, water may accumulate in the "buffer zone" and 
subsequently wet tue clay soils and cause them to 
expand. 

3. All the non-bearing partitions which will be located on 
the slabs should be constructed with a minimum 2 inches 
of void space at the bottom of the wall. This space 
would allow for the future upward movement of the floor 
slabs and minimize damage to walls and roof sections 
above the slabs. The space may require rebuilding after 
a period of time, since heaving produced by the soils 
may exceed 2 inches. 

4. He recommend that all slabs being placed on the ''buffer 
zone" be constructed to act independently of the other 
structural portions of the building. One method of 
allowing the slabs to float freely is to use expansion 
ma~erial at the slab-structure interface. Control 
joints should be placed 20 feet on center in each 
direction. These control joints should control the 
cracking of the slab should the under-lying soils come 
in contact with water. 
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EARTH RETAINING STRUCTURES 

The active soil pressure for the design 

of earth retaining structures may be based on an equivalent fluid 

press·tre of 52 pounds per cubic foot. The active pressure should 

be used· for retaining structures which are free to move at the 

top (unrestrained walls). For earth retaining structures which 

are fixed at the top, such as basement walls, an equivalent fluid 

pressure of 65 pounds per cubic foot may be used. It should be 

noted that the above values should be modified to take into 

account any surcharge loads, sloping backfill or other externally 

applied forces. The above equivalent fluid pressures should also 

be modified for the effect of free water, if any. 

The )assive pressure for resistance to 

lateral movement may be considered to be 253 pcf per foot of 

depth. The coefficient of friction for concrete to soil may be 

assumed to be . 27 for resistance to lateral movement. When 

combining frictional and passive resistance, the latter must be 

reduced by approximately 1/3. 

Drainage behind retaining w~lls is 

considered critical. If the backfill behind the wall is not well 

drained, hydrostatic pressures are allowed to build up and later-

al earth pressures will be considerably increased. Therefore, we 

recommend a vertical drain be installed behind any impermeable 

retaining Y-'alls. Because oft}~ difficulty in placement of a 

gravel drain, we recommend the use of a composite drainage mat 

similar to Exxon Battledrain or Tensar MD Series NS-1100. An 

outfall must be provided for this drain. 
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It is noted that no retaining wall can 

be economically constructed on tJ is site which would be complete-

ly resistant to movement. As the earth pressure builds over a 

period of time with the addition of moisture, movement of the low 

stability soil above will cause the wall to slide or tilt. Even 

though the movement is relatively small, its effects will be seen 

in the building structure and some movements must be expected 

over a period of time. 

REACTIVE SOILS 

Since groundwater in the Grand Junction 

area typically contains sulfates in quantities detrimental to a 

Type I cement, a Type II or Type I-II or Type II-V cement is 

recommended for all concrete which is in contact with the subsur-

face soils and bedrock. Calcium chlo~ide should not be added to 

a Type II, Type I-II or ~ype II-V cement under any circumstances. 

PAVEMENTS 

Samples of the surficial native soils at 

this property that may be req .ired to support pavements have been 

evaluated using the Hveem-Carmany method (ASTM D-2844} to deter-

mine their support characteristics. The results of the laborato-

ry testing are as follows: 

AASHTO Classification - A-6(12) 
R = 16 

Expansion@ 300 psi = 17.3 
Displacement @ 300 psi = 4.09 
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No estimates of traffic volumes have 

been provided to Lincoln DeVore. However, we assume that the 

roads will be classified as residential. The design procedures 

utilized are those recognized by the Colorado Department of 

Highways and the 1986 AASHTO design procedure. The terminal 

Serviceability Index of 2.0, a Reliability of 70 and a design 

life of 20 years have been utilized, based on recommendations by 

the Highway Department. An 18 kip ESAL of 5, also recommended by 

the Highway Department, was used for the analysis. Due to the 

poor subsurface drainage of these soils and the existing ground 

water conditions, a Drainage Factor of 0. 6 was utilized in the 

analy;is and design. 

Based on the soil support characteris-

tics outlined above, the following pavement sections are recom-

mended: 

Residential Roadway: 
3 inches of asphaltic concrete pavement 

on 6 inches of aggregate base course 
on 8 inches of recompacted native material 

Full Depth Asphalt: 
5 inches of asphaltic concrete pavement 

on 12 inches of recompacted native material 

Rigid Concrete: 

6 inches of portland cement pavement 
on 4 inches of aggregate base course 
on 8 inches of recompacted native material 

We recommend that the asphaltic concrete 

pavement meet the State of Colorado requirements for a Grade C 

mix. In addition, the asphaltic concrete pavement should be 
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compacted to a minimum of 95% of its maximum Hveem density. The 

aggregate base course should meet the requirements of State of 

Colorado Class 5 or Class 6 material, and have a minimum R value 

of 78. We recommend that the base course be compacted to a mini­

mum of 95% of its maximum Modified Proctor dry density (ASTM D-

1557), at a moisture content within+ or -2% of optimum moisture. 

The native subgrade shall be scarified and recompacted to a 

minimum of 90% of their maximum Modified Proctor day density 

(ASTM D-1557) at a moisture content within + or -2% of optimum 

moisture. 

All pavement should be protected from 

moisture migrating beneath the pavement structure. If surface 

drainage is allowed to pond behind curbs, islands or other areas 

of the site and allowed to seep beneath pavement, premature 

deterioration or possibly pavement failure could result. 

We recommend that the rigid concrete 

pavement have a minimum ·flexural strength (Ft) of 650 psi at 28 

days. This strength requirement can be met using Class P or AX or 

A or B Concrete as defined in Section 600 of the Standard Speci­

fications for Road and Bridge Construction, Colorado DOT. It is 

recommended that field control of the concrete mix be made uti­

lizing compressive strength criteria. Flexural Strength should 

only be used for the design process. Control joints should be 

placed at a ~inimum distance of 12 feet in all directions. If it 

is desired to increase the spacing of control joints, then 66-66 

welded wire fabric should be placed in the mid-point of the slab. 
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If the welded wire fabric is used, the 

control -joint spacing can be increased to 40 feet. Construction 

joints designed so that positive joint transfer is maintained by 

the use of dowels is recommended. 

Concrete with a lower flexural strength 

may be allowed by the agencY h~ving jurisdiction however, the 

design section thicknesses should be confirmed. In addition, the 

final durability of the pavement should be carefully considered. 

Control joints should be placed at a 

minimum distance of 12 feet along the slab/road lane length or to 

match curb and gutter jointing and 15 feet in width. If it is 

desired to increase the spacing of control joints, then 66-66 

welded wire fabric should be placed in the mid-point of the slab. 

If the welded wire ·fabri9 is used, the control joint spacing can 

be increased to a maximum of 40 feet. 



L I'M IT ,\T I ON S 

This report is issued with the under-

standing that it is the responsibility of the owner, or his 

representative to ensure that the information and recommendations 

contained herein are brought to the attention of the architect 

and engineer for the project, and are incorporated into the 

plans. In addition, it is his responsibility that the necessary 

steps are taken to see that the contractor and his sub-contrac-

tors carry out these recommendations during construction. The 

findings of this report are valid as of the present date. Howev-

er, changes in the conditions of a property can occur with the 

passage of time, whether they be due to natural processes or the 

works of man on this or adjacent properties. In addition, 

changes in acceptable or appropriate standards may occur or may 

result from legislation or the broadening of engineering knowl-

Accordingly, the findings of this report may be invalid, 

wholly or partially, by changes outside our control. Therefore, 

this report is subject to review and should not be relied upon 

after a period of 3 years. 

The recommendations of this report pertain only to the site 

investigated and are based on the assumption that the soil condi-

tions do not deviate from those described in this report. If any 

variations or undesirable conditions are encountered during 

constructio~ or the proposed construction will differ from that 

planned on the day of this report, Lincoln DeVore should be 

notified so that supplemental recommendations can be provided, if 

appropriate. 



Lincoln DeVore makes no warranty, either expressed or implied, as 

to the findings, recommendations, specifications or professional 

advice, except that they were prepared in accordance with gener­

a~ly ac~epted professional engineering practice in the field of 

geotechnical engineering. 
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BORING NO. 1 
BORING ELEVATION: 

• SOIL 
DEPTH 

I 

BLOW ! DENSITY . \' .".TEA ! 
(FT.) DESCRIPTION 

Ft ... ~ Alluvial Oessicated Surface 

lcOUNT i pcf ·~· 
~~--+---------------------------------------------------------~~-----------------i 

Silty Clay. Shale Chips 

rcL 
Alluvial 

Low Plastic 

Water Table 
I CL .. 

Alluvial -
Stratified, Alluvial 

f ~ Hole Squeezing 

V ~ 1 ~~vial 
15 

Vj,_ :.-_:~ Mancos Shale 
"'J Low Plastic Clay 

~=.::_I II CL 

l~~ ~ Mancos Shale 

20 J= ==-.J Hard to Drill 

Stratified 

Firm 

Low Moisture 

Low Expansion 

Sulfates 

Shale chips 

low Plastic. Silty Clay 

Decreasing Density 

Saturated 

Compressible 

Firm 

Expansive 

Fractured 

Sulfates 

Compressible 

Sulfates 

Increasing Density 

Siltstone Strata 

cs : 34 6 

88.12 

5 

1 1 7. 6 ' 7 2 :t. 

cs : 17.'€ : 125.3 

37:12 

10. 63:'18 

ST : 100.7 13.5<:'/: 

15 

122.5 : 10.~/.:-

20 i ---:,..... --
-i- =~­
.+:=== 

High Sulfates in some Strata and Fractures 

_ ___J 

c·.::- .:_ II CL Dense. Expansive 

Very Hard 
;--- ~ 
..- --

25 : 

j 

-1 
~ 

30i .., 

Mancos Shale 
TO@ 24' 25' 

__ , 
30' 

Blow Count Totals are Cumulative 

Free Water @ 8' 
During Drilling 12/16/93 

LOG OF SUBSURFACE EXPLORATION 

COUNTRY CLUB ESTATES SUB. 

12th Street & G Road, Grand Junction 
--------------------- ··-·--------- --------- ------------

Mr. SID GOTTLIEB , Date 

LINCOLN- DeVORE, Inc. 12/29/93 

Grand Junction, Colorado 
Job No. 

80088-J EMM 



• 

i BORING NO. 2 

I 
BORING ELEVATION: 

DEPTH ! 

(FT.) i LOG DESCRIPTION 
~--~--r---------------=-=::....:...:-~..::..__:. ___ _ 
~ 7-- :_J I CL Dessicated Surface 

t~~- _ Silty Clay, Shale Chips Alluvial 

c:= II CL Firm 

j-;:: = - Mancos Shale Expansive Very Moist 

5 :::.; Firm, Stratified 

~:: ~ High Sulfates in some Strata and Fractures r---_c:.:.-
C =: t Low Plastic Clay Increasing Density 

~L- - ~ Ill CL Moist · Sulfates 

10 _jt:_-::: Mancos Shale Mudstone Strata 

I BLOW 

;cOUNT 

cs ~ 36.:6 

I 97:'12 

5: 

ST 

10 : 

; 

I 

! 

i 
l 

t 

! 
I 
i 

l 
; 

: 

; 

! 
I 

I 
I 

i 
SOIL I 

I 
DENSITY :WATER 

I pcf ! % 
I i 

i I 
: ' 
I 

I ! 114.4 13.9'Y:. 

l 
I 

t 

I 
l 
i 
i 

I 
I 

; 

113.1 :9.5% ! 
I I ; 

i 

-1- ---+---- Expansive Decreasing Moisture ! 

~:~= II CL 
,_ - - - Mancos Shale 
~=~ 
J- -=· 15 ! 
~ 

J 
I 
I 

-1 
j 
I 

20 J 
J 
J 
~ 
~ 

25 I -I 
__; 

I ...... 
I 
I 

' 
j 

30~ 
I 

Very Hard to Drill 

TO@ 14' 

Siltstone Strata 

Fractured cs I 65_,6 

15; 

20' - i 

! 
___J 

I 
I 

25 i 

30: 

t 

111.3 I 7.o% i 
! I 
I 

' I I 
I f 

! 

: ; 

i 

i ! 
' I 

i ) I 
! 

I 

! I 

j 
l 

! i 

i 
t 
I 

: 
; 

l 
' 

I 

Blow Count To;_"ls are 0umulative i I 
' 

l 

No Free Water 
During Drilling 

LINCOLN - DeVORE, Inc. 

Grand Junction, Colorado 

! I 

12/16/93 ! I 

LOG OF SUBSURFACE EXPLORATION 
i 

i COUNTRY CLUB ESTATES SUB. 

I 12th Street & G Road, Grand Junction 

Mr. SID GOTILIEB :Date 

i 
i 12/29/93 
,.----·-------~--- -·--;----------- ---~·- --·----T------~---------

; Job No. · Ora,.m 

. 80088-J EMM 



I BORING NO. 3 i 
i 

QI'"'\QIM~ C"l C"\/ATII'"'\M· \ 
I : 

i 
l-1'-'1 Ill e""" '-~'-It M. I 1""1 •• 

i j I 
:SOIL I 

I I DEPTH 
BLOW iOENSITY 'WATER I 

(FT.) 1LOG DESCRIPTION COUNT! pcf % 

Jt- - I CL Silty Clay, Shale Chips I ~~ ____, i 

1-- - II CL Slightly Moist l I 
I I --r....:-:1 ST ; 

! i I !--- Mancos Shale Expansive 
~ : 100.7 ! 7.51f I ~---

I 1----1 Firm, Stratified 

5 ~-= ===:t ----1 ! I High Sulfates in some Strata and Fractures s: ; 
, ___ 

I {=-=-=i - i I 

Siltstone Strata I i .... =-:=1 II CL low Plastic Clay ! i 
~--~ _ ___,.i I -L:::i Mancos Shale Fractured cs i 50/5 112.9 9.S:~ j 

--1 I j.::: = Very Hard to Drill 
-- : I ' --

10 r:: = Decreasing Moisture 10 : ; I 

~ i I Sulfates I 
I 

I f--j ~ 
__ ...., -- Low Plastic Clay Increasing Density ! --., 

I 
, ____ 

Ill CL Sl. Moist cs ! 75!6 119.6 9.5% .----
i==.:~:J Mancos Shale Mudstone Strata 

--~ 
____j y-

Expansive 15 j j 15 ..J 
~ 

l I i 

I l -i I 

_J ~ I ! I 

J -~i I 

I 

I ! 

-! 201 ! ; 
20 J __, 

! i 
i 1 ---. ! ! ___ i i 

I I i l I 
\ 

I 
I 

l ~ j 

25 l I 
--1 

251 .. 
t 

j 

I 

l - I 
! I 

-l I --. 
J I l I 

301 I 30: 1 

i ..J - I 
I 

i ' i 

j 
Blow Count Totals are Cumulative : I I I 

"-1 

l No Free Water I ! i -- I I 
During Drilling 12/16/93 : I 

I L 

LOG OF SUBSURFACE EXPLORATION 

COUNTRY CLUB ESTATES sue. 
I 

! 12th Street & G Road, Grand Junctlo n 
! 

Mr. SID GOTTLIEB Date 
i 

LINCOLN DeVORE, Inc. ' 12/29/93 -
~ 

i Job No. Drawn 

Grand Junction, Colorado 
I 

j 80088-J EMM 



BORING NO. 4 
BORING ELEVATION: 

i SOIL ! i 
DEPTH jBLOW ~DENSITY !wATER l 
(FT.) i-L_07G~-t-------------D_E_SC_R_IP_T_IO_N ____________ +-jC:_:O:_U_N_T-+-! !.:._pc_f ___ +-! _%..:.__---;! 

-J 
I 

I 
j 

I 

30j 
i 
I 

! 
-j 

Dessicated Surface 
Ftu 

I CL 
Alluvial 

Low Plastic 

Water Table 

I CL 
Alluvial 

Hole Squeezing 

Hard to Drill 

Alluvial -i I ! 
II, II 

Silty Clay. Shale Chips ~ . . 

Firm Compressive 

Low Moisture 

Decreasing Density 

Sulfates 

Shale chips 

Stratified, Alluvial 

Low Plastic, SiltyCiay 

Saturated 

Firm 

Expansive 

Sutfates 

~ ! 95.5 ~ 9.5~ ! 

- ! s; - I 

' __J 
I 

10 I 

----i 
i 

STl 
---1 
__j 

I 
I 

20.1o/~ j 

109.2 16.3% 

I 
l 
I 

High Sulfates In some Strata and Fractures 

Siltstone Strata 

15 i 
----1 __ i 

Fractured Sulfates BULK 

Increasing Density 

[ 

i 
---J 

--2o I - I ---, 
~ 

i 

I 
I --25; 

i 
--i 

l 
-----! 

i 
--------4 

3Qi 
____; 

S.T¥: 

Blow Count Totals are Cumulative 

Free Water@ 6' 
During Drilling 12/16/93 

LINCOLN - DeVORE, Inc. 

Grand Junction Colorado 

LOG OF SUBSURFACE EXPLORATION 

COUNTRY CLUB ESTATES SUB. 
! 12th Street & G Road, Grand Junction 

Mr. SID GOTTLIEB Date 

·Job No 

80088-J 

1 Dra-.·.:1 

12/29/93 

EMM 



., 

1

1 

BORING ELEVATION: BORING NO. S ! i--__,, 
I SOIL I l 

r-----------------------------------------------------~i ! ! DEPTH 

(FT.) LOG DESCRIPTION 

Soft Silty Clay, Shale Chips -V~ I CL 
- - ;:.:::- Alluvial and weathered in-place 

~~~~) 11M~~cos Shale F~:~::,.d 
5 ):. : : : High Sulfates in some Strata and Fractures 

-F :. : :.. Expansive Slightly Moist 

-J: --:: II CL Low Plastic Clay 

1= = :.~ Mancos Shale Very Silty strata 

1i~l Very Hard to Drill 

10 ~ -- = -----
----- --,_... 

J=--~~~ Ill Cl st. Moist 

Low Plastic Clay 

:=: ~ Mancos Shale 
15 J" -,_ I Sulfates 

~ 
! 

2J 
~ 

1 
25 J 

I 

-1 
I 

I 

30~ 
~ 

I 
I 

TO@ 14' 

Decreasing Moisture 

Dense 

Mudstone Strata 

Expansive 

i BLOW jDENSITY !WATER j 
icouNT ~ pcf i ct:. I 
I i 
i 

---i 
ST ! 
I 
---1 
_:J 

I 
I _____, 

: 122.5 

cs I 45:·s : 124.5 

[102/12 

:!!J 
I 

---i 
; 

---i 
~50j6 

1 1a.r12 

15l ___, 
I 

I 
~ 

' 

I 
---1 

20 I 
___,.,j 

I 
__J 

__j 
j 

I 
I 
~ 

25 i 

; 

i 
I 

---i 
30: -

I 
\ 119.5 
i 

5.B'Yc 

7.3% 

I 5.6o/c. 

j 
I 

-i 

i 
--1 I Blow Count Totals are Cumulative 

~ 1 No Free Water !. 

L ____ lL' _____________________ D_u_ri_n~g_D_r_il_li_ng~ ____ 1_2_/1_6_/_9_3 ______ ! _____________ __ 

LINCOLN - DeVORE, Inc. 

Grand Junction, Colorado 

LOG OF SUBSURFACE EXPLORATION 

COUNTRY CLUB ESTATES SUB. 

12th Street & G Road, Grand Junction 

Mr. SID GOTILIEB Date 

Job No. 

80088-J 
! Ora'Nn 
I 

i 

' 12/29/93 

EMM 



--
l SUMMARY SHEET 

Soil Sample ,L)L,LUV!Ab St'-rl CL.A y CcL) Test No. 8CJo 88- T 

Location ratL6tL.!i.Y- c~'-8. £5L4:~S: Oute L2--~3-2_:;_ 

Boring No. !J:j: Depth 3..' 
Sample No. Test by J/..-.5 

Natura I \Vater Content {w) .J,) ~lo 

Specific Gravity (Gs) In Place Density ('To) 2 ~~r pcf 

SIEVE ANALYSIS: 

Sieve No. % Passing PI as tic Li mit P • L o lZ Ofo 

1 1/211 
Liquid Limit L. L. J..S Ofo 

Plasticity Index P.l. lB. % p• Shrinkage limit % 
3/411 Flow Index 
1/211 /(JQ Shrinkage Ratio o/o 
4 98 Vo I ume tri c Change % 
10 9r Lineal Shrinkage o/o 
20 ~l 40 
100 7&. 
200 L.1:. lv\OISTURE DENSITY: ASTM METHOD 

Optimum f.A:>isture Content - wo Of<, 

Maxi mum Dry Density -Td pcf 
California Bearing Ratio {av) __ _9-b 

Swell· l Days 1;_ .. £ o/o 

HYDROMETER ANALYSIS: 
Swell agoinst..lb..Q.a.psf Wo gain /(),5 °/o 

f<£HoL-Ol=D 
Grain size (mm) o/o BEARING: 

.. ~~ 64= Housel Penetrometer (av) - psf ~~os 4& Unconfined Compression ( qu} psf 
Plate Bearing: psf 
Inches Settlement 
Consolidation % under psf 

PERMEABILITY: 

K {at 200C) 
Void Ratio 

Sulfates .j'(}OO+ ppm. 

I 
- -

SOIL ANALYSIS LINCOLN-DeVORE TESTING LABORATORY 
COLORADO SPRINGS, COLORADO 
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I SUMMARY SHEET 

Soil Sample M ,fj ti. CLJ ,i_ Stt.ALAE (C:l-) Test No. IJ~/JBF?-J 

Location ~ (j_{)j_r_g, ~ GL-VR E5Z:/f.l:.tZ.i Dute . l~-.23-2J. 
Boring No. 2 Depth ,""r I 

::TI-.5 Sample No. 7r Test by 

Natural Water Content (w) -5:8.. 0/o 
Specific Gravity (Gs) In Place Density (To) IZ~-s- pcf 

SIEVE ANALYSIS: 

Sieve No. % Passing Plastic Limit P. Lo lZ % 

1 1/211 
Liquid Limit L. L. :55 0/o 
Plasticity Index P.l. l~ o/o 

1" Shrinkage Limit % 
3/411 Flow Index 
1;111 lQ(l Shrinkage Ratio % 
4 92 Volumetric Change Oft, 
10 ~~ Lineal Shrinkage Oft, 
20 
40 <j_4-
100 2Z 
200 2(2 i\iOISTURE DENSITY: ASTM METHOD 

Optimum lvbisture Content - wo Ok 
N.axi mum Dry Density -Td pcf 
California Bearing Ratio (av) .% 
Swell· I Days z ... / o/o 

HYDROMETER ANALYSIS: Swell agoinst~psf 'No gain jtJ, 7 °/o 

Grain size (mm) % BEARING: 
.. ()"]... 76 House I Penetrometer ( av) E'ooa.+ 

' .. co 'L ~7 
psf 

Unconfined Compression (qu) psf 
- Plate Bearing: psf 

- Inches Settlement 
Conso I idation % under psf 

PERMEABILITY: 

K (at 20°C) 
Void Ratio 

Sulfates s'tJO() + ppm. 

SOIL ANALYSIS LINCOLN-DeVORE TESTING LABORATORY 
COLORADO SPRINGS, COLORADO 



-'·~--

I SUMMARY SHEET 

Soil Sample 't.AtJ_<COi_ 5HtJ.~ ~~ 
f1vosroAIJ: r/'ici/ES 

Test No. £i. a~e. tl- sr.. 
location uu.at. Llb.'t. UU/3 Esr~l:Ji:£ Dute L2-c-~J. -2 J 
Boring No. A Depth fR' 

Jt.5 Sample No. :III Test by 

Natural Water Content (w) ~.,.s 0/o 
Specific Gravity (Gs) In Place Density (To) l£3 -l pcf 

SIEVE ANALYSIS: 

Sieve No. 0/o Passing Plastic Limit P.L. 12 Ofo 

1 1/211 
Liquid Limit L. L. 2~ 0/o 

Plasticity Index P. I. (7 o/o 
111 Shrinkage limit o/o 
3/411 Flow Index 
1/211 I o () Shrinkage Ratio % 99 4 Volumetric Change 0/o 

10 99 Lineal Shrinkage % 
20 2.& 
40 '2.6. 
100 P.4-
200 2.~ MOISTURE DENSITY: ASTM METHOD 

Optimum Nbisture Content - wo 0/o 
tvbximum Dry Density -Td pcf 
California Bearing Ratio (av) .•. ~lo 
Swell· I Days 5.:3 o/o 

HYDROMETER ANALYSIS: 
Swell against..fUa..psf YVo gain B,2 °/o 

Grain size (mm) o;o 
BEARING: 

.. () ;z.., 7b Housel Penetrometer {av) toaO+ psf 
- OD:J- SJ Unconfined Compression (qu) psf 

Plate Bearing: psf 
Inches Settlement 
Consolidation % under psf 

PERMEABILITY: 

K (at 200C) 
Void Ratio 

Sulfates j(}~O ppm. 

I SOIL ANALYSIS LINCOLN-DeVORE TESTING LABORATORY 
COLORADO SPRINGS, COLORADO 



- ~ 

- -
10_ !-

- i-

- ~ 

- ...... 

- -
IL ~ 

- -
- i-

- -
·- -

20 

At-t. 

L, 

-
-
-

- ...... -
10_ 

~ 
10_ 

- - -
- f- -
- ~ -
- f- -

15_ - 15_ 

- - -
- i- -
- i- -
- ~ -

20 20 

Suit> ARE N;::Ate..LV IDt=NTI<'AL 

AA>fl TO G/-A551F/t:::.ATII'N - A-6 Cl~) 
VtJr;=;tJt=P ~sstFtdt'lldlf - Ct._ 

-
i-

1-

~ 

~ 

-
...... 

-
1---
-
i-

~ 

LOG OF SUBSURFACE E"XPLORATION 

HR..- 51P 6a7rl-.tfi:O OATE 
)IJ-~-93 

L.n::x::kl OEM:re .Inc. Q.o(eoelltlicaiCo~uttanu==------------l '-'OB NO. IORAWN _____ ...:.___:..:===========::=L~~tr&o&fl-Y t=HH -



SAMPLE: SJJ-TY CJ-At 
1 

5CJIJ,. · t'(Pc ~ J. AA.s/170- A-6(t:J.) () C,.S - C/t. 

TEST SPECIMAN A 8 c 0 E 

DATE TESTED I').- ;..8-93 - ---

~~ 
Compactor Air Pressure psi 

Initial Moisture ~ ..,.,~ 7-s- 7-.r 
Moisture at Compaction ~ Jj_.,j-' 17-~ 19-!f 
Briquette Height ln. ~-~/., ;1..-f& ~-i'J 
Density pet I tJ(.,' //;).,. () (()')_ 7 

EXUDATION PRESSURE pal ~11-t. 491' :v-o I 
EXPANSION PRESSURE DIAL o ... o /I. 9. 

,cr Pt, at 1<XXl pOunds psi 4-~ ;J...f 36. --
iS~ Ph at 2CXXl pounds pal ,,.,, 9F J/2-

. 

~~ Displacement turns 4--10 :J,I)f' 1--0Y 
"R" Value -1 CORRECTED "R" VALUE 14 3/ ~I 

EXPANSION @ 300 PSI EXUDATION PRISSURE (7 ... 3 
DISPLACEMENT @ 3 00 PSI EXUDATION PRESSURE 1' .. t) 9 
"R: VALUE @ 300 PSI EXli'])ATION PRESSURE --.L-I;;...::Iz~-

1~" 

1" 

3/4" 

J/2" 

3/8" ftJD 
4 99 

10 98 
20 96 
40 94: 
100 a;;~ 

200 80 
.02 nm &8 
.005 mn 4:1 

LIQUID LIMIT ""5Y 
PLASTIC LIMIT II.. 

PLASTICITY INDEX /9 
SAND EOGIVALENT 

90 

80 

70 

60 

w 
::J 
..J 

~50 

F 
.a 

30 

20 

10 

0 
800 

· -~: ~ ~=~ 1:..::::-::~~~~i ~~~~ ~i~~ ~~~;~~~I: .. l 
t::-:.1-~ f"t .. -Fr.-.~~::=~:·::~~ :~:: ::::J::::L~:.] 

................. ·~ •••• •· ••• - • • ••• - 4 t 

--=- ·+:~::- . f-::.::.. ::: :.!.: : :: :~:: 
··•···· ... . 

~-. ·- ... . 

.;::.1-r.::~-=:_ ~~~~~ ~~ 

UncdnDEM:xe,lnc. ..JOB NO. DRAWN 
GeotechnicaiConauflanu --------------1 0008EJ-J $#If 



• 
T.!. L THOMA'!f A. LOGUE 

LAND DEVELOPMENT CONSULTANTS 

February 1, I 994 

Grand Junction Planning Commission 
250 North 5th. Street 
Grand Junction, CO 81501 

RE: CO!Thlf'RY CLUB ESTATES, FINAL PLAT & PLAN 

Dear Members: 

Attached is the Final Plat and Plan application for Country Club Estates located SE of G 
Road and 12th. Street. 

This submittal addresses the conditions of approval during the Preliminary Plan review 
process. 

Changes made to the Preliminary Plan which are incorporated in the Final Plat and Plan 
include: 

1. Reconfigation of the turn arounds utilizing conventional cui-de-sacs. 

2. Providing a Pedestrian and Golf Cart easement to Westcliff Drive. 

3. Building envelopes with detailed setback requirements are attached. 

4. Additional details for fencing and landscaping of open areas are included with the 
application. Site distance triangles have been incorporated on the plan. 

5. Since an area· wide stomi water detention facility has been proposed by others a 
short distance south of the property, funds will be escrowed in accordance with the 
City's escrow schedule for storm water management. 

All other elements of the initial Preliminary Plan Application consistent with the above 
modifications remain unchanged. 

The applicant and myself will be present at the scheduled Public Hearings to discuss the 
application and answer any questions which may arise. 

Respectfully, 

4-tif~c/L /~{~as A. L~ V' 

227 SOUTH 9TH STREET • GRAND JUNCTION, COLORADO 81 501 
(303) 245-4099 
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I. General Location and Description 

A. Site and Major Basin Location: 

Country Club Estates is bounded to the north by G Road, to the 
west by 27 Road, (12th. Street), to the south by undeveloped 
alluvial lands and to the east by low density rural residential 
lots. 

Development in the vicinity consists of Vintage 70's Condominiums 
to the north with Fairway Park Subdivision beyond. To the 
northwest lies Bella Vista Subdivision a medium density 
residential development. To the east of and adjacent to the site 
are 7 rural residential lots. 

The project site and its offsite tributary basins are located 
approximately 750 feet north of and are ultimately tributary to 
Horizon Drive Channel as defined in and shown on the detailed 
drainage study entitled "Flood Hazard Information, Colorado River 
and Tributaries" (Reference 3, Exhibit I-1.0). 

This project is a replat of a portion of "The Park on Horizon 
Drive" a multifamily development, originally planned and 
partially constructed in 1981. Engineering of the original 
development included a detailed analysis of all offsite tributary 
basins located north and east of the site (Reference 6, Exhibit 
I-2.4). 

B. Site and Major Basin Description: 

The project site contains approximately 5.00 acres and is planned 
for 22 single family residential lots. Offsite tributary sub­
basins include OF1 (24.63 acres}, OF2 (46.86 acres) and OF3 (2.10 
acres) as shown on Exhibits I-2.0, I-2.1 and I-2.2. Sub-basin OF2 
as defined on Exhibit I-2.1 was previously analyzed and defined 
by the "Flood Plain Permit Study for The Park On Horizon Driven 
{Reference 6, Exhibit I-2.4). This basin was designated as OB-1 
and was analyzed using "The Colorado Urban Hydrograph Procedure", 
calculation sheets are attached (Exhibits I-2.4 and IV-4.0). 

The project site has been striped and is 
vegetation. Offsite sub-basins OF1, OF2 and 
basins having associated ground covers. 

currently void of 
OF3 are developed 

Based on the "Soil Survey, Grand Junction Area, Coloradon 
(Reference 5, Exhibit I-3.0) onsite soils are defined as {Cc), 
hydrological soil group "D", (Rp and Rs}, hydrological soil group 
"D" and (Pb), hydrological soil group "On. Soils within offsite 
sub-basin OFl are defined as (Fs}, hydrological soil group "B" 
and (Pb), hydrological soil group "D". Soils within offsite sub­
basin OF2 are defined as (Ge), hydrological soil group "B" and 
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(Cb, Pa, Pb and Rs), hydrological soil group "D 11
• Soils within 

offsite sub-basin OF3 are defined as being (Cc), hydrological 
soil group "D". 

II. Existing Drainage Conditions 

A. Major Basin: 

Generally the area wide basin drains from the north to the south. 
Flows from areas north of the Horizon Drive Channel are 
intercepted and conveyed by roadside drainage swales and 
irrigation ditches to the Horizon Drive Channel. 

Wetland areas have been identified and occur within an existing 
drainage channel herein defined as the 12th. Street Channel along 
27 Road from G Road south to the Horizon Drive Channel. The 
channel and associated wetlands are accommodated by an existing 
20'-foot wide utility, irrigation and drainage easement. 

As identified in Reference 3 and shown on Exhibit I-1.0 the 
project site and offsite tributary basins are not within the 
defined 100 year floodplain for the Horizon Drive Channel. 

B. Site: 

Historically the property drains in a sheetflow fashion from the 
northeast to the southwest at approximately 4.0% slope where it 

-is intercepted by the 12th. Street Channel adjacent to 27 Road 
and is subsequently conveyed south to the Horizon Drive Channel. 

As the property is bounded to the west by 27 Road, a portion of 
off-site flows from sub-basin OF1 are intercepted and directed to 
the 12th. Street Channel at the northwest corner of the site via 
15 11 -inch diameter CMP culverts under G Road and 27 Road. A 
portion of the offsite runoff from sub-basin OF2 is intercepted 
and conveyed under G Road and subsequently to the 12th. Street 
Channel at the northwest corner of the site via a 12"-inch 
diameter PVC storm sewer. Flow not conveyed by the 12 11 -inch pipe 
over tops G Road. Offsite runoff from sub-basin OF3 enters the 
site in a overland sheetflow fashion from the east to the west. 

Runoff from offsite and onsite sub-basins 
conveyed south to the Horizon Channel 
Channel adjacent to 27 Road. 

III. Proposed Drainage Conditions 

A. Changes in Drainage Patterns: 

are intercepted and 
via the 12th. Street 

Historic offsite drainage patterns and the way in which the flows 
enter the site shall not be altered. 

page 2 



The proposed site plan divides the site into 3 sub-basins labeled 
as A1 (0.80 acres}, A2 (3.58 acres) & A3 (0.62 acres). Runoff 
from sub-basin A1 shall be conveyed via lot grading and side yard 
swales directly to the 12th. Street Channel adjacent to 27 Road 
and subsequently south to the Horizon Drive Channel. Runoff from 
sub-basin A2 shall be directed via lot grading and roadway 
alignments to sump inlets constructed in South Club Court 
adjacent to lots 10 and 22. This runoff shall be conveyed 
directly to the 12th. Street Channel via a 18"-inch RCP storm 
sewer. Runoff from Sub-basin A3 shall be conveyed via lot 
grading, side yard and rear yard swales directly to the 12th. 
Street Channel. 

Impact to the existing wetlands is minimal and shall be confined 
and limited to the area of the main entrance to the site. The 
integrity of the existing drainage ditch and associated wetlands 
along 27 Road shall be preserved as development activity shall 
not infringe upon the existing 20'-foot utility, irrigation and 
drainage easement (see the Grading and Drainage Plan). 

B. Maintenance Issues: 

Access to and through the site shall be by dedicated public­
right-of-way. Access to the 12th. Street Channel shall be by 
dedicated easement. 

Ownership and_ responsibility for maintenance of the 12th. Street 
Channel shall be that of the City of Grand Junction. 

IV. Design Criteria & Approach 

A. General Considerations: 

The "Interim Outline of Grading and Drainage Criteria, City of 
Grand Junction 11 (Reference 1) and the 11 Mesa County Storm Drainage 
Criteria Manual" {Reference 2) shall be used as the basis for 
analysis and facility design. 

Area wide detention requirements for offsite and onsite basins 
have been addressed in the "Flood Plain Permit Study For The Park 
On Horizon Drive'' (Reference 6). A area wide detention pond was 
planned ·for and partially constructed at the northeast corner of 
the intersection of Horizon Drive and 12th. Street (Exhibit IV-
5.0}. Based on these facts onsite detention requirements for this 
project are considered mitigated. 

B. Hydrology: 

As the project is a single family residential development 
containing approximately 5.0 acres the "Rational Method" was used 
to calculate historic and developed flow rates. The minor storm 



is the 2 year frequency rainfall event and the major storm is the 
100 year frequency rainfall event. 

Runoff Coefficients used in the computations 
most recent City of Grand Junction criteria 
Reference 1 and shown on Exhibit IV-1.0. 

are based on the 
as defined in 

As the project is located within the Grand Junction Urbanized 
area the Intensity Duration Frequency Curves (IDFC) shown on 
Exhibit IV-2.0 were used for design and analysis. 

Times of Concentration were calculated based on the Average 
Velocities For Overland Flow and the Overland Flow Curves as 
provided in Reference 1 and shown on Exhibits IV-3.0 and 3.1. 

A portion of the total runoff from offsite sub-basin OF1 is 
conveyed, limited and directed to the 12th. Street Channel via an 
existing 15"-inch CMP under 12th. Street. Runoff from offsite 
sub-basin OF2 is conveyed to the 12th. Street Channel at the 
northwest corner of the project site and subsequently south to 
the planned area wide detention pond at the intersection of 12th. 
Street and Horizon Drive. Runoff calculations for this basin were 
based on information provided in Reference 6. Runoff from sub­
basin OF3 shall be allowed to pass without detention through the 
site directly to the 12th. Street Channel. 

Runoff from onsite sub-basins A1 and A3 are conveyed via overlot 
grading and swales ·directly to the 12th. Street Channel. A 
calculation of flow rates associated with the 2 year storm event 
for these sub-basins is not critical to the design of the local 
drainage. Therefore the 100 year was calculated and used to 
analyze the impact of development on ·the 12th. Street Channel. 

The 2 year and 100 year storm events were calculated for sub­
basin A2. Street, storm sewer and inlet capacities were analyzed 
using these results. 

C. Hydraulics: 

All site facilities and conveyance elements are designed in 
accordance with the City of Grand Junction guidelines as provided 
in Refer.ence 1. 

v. Results and Conclusions 

A. Runoff Rates for 2 and 100 Year Storm Events: 

The calculated runoff times of concentration and runoff rates are 
presented on Exhibits IV-4.0, 4.1, 4.2, 4.3 and 4.4. 
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This Final Drainage Study has been prepared to address site 
spe~ific drainage concerns in accordance with the requirements of 
the City of Grand Junction, Colorado. The Appendix of this report 
includes criteria, exhibits, tables and design nomographs used in 
the analysis and design. 

The 12th. Street Channel is capable of conveying runoff generated 
by the 100 year storm event from offsite and onsite sub-basins. 
Proposed lots are not within the calculated 100 year floodplain 
for the 12th. Street ·channel. 
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FIGURE 6 
DRAINAGE BASiN MAP 

GR~ JUNCTION QUAORANGL£ 
COLORACO-MESA CO. 

PMJECT:THE PARK AT HORIZON DRIVE 



J 
APPENDIX B 

RATIONAL METHOD 
RECOMMENDED AVERAGE RUNOFF COEFFICIENTS 

Land Us~ or Surface 
Characteristics 

Undeveloped Areas 
(Vacant or pre-development 
analysis condition) 

-
Residential Areas 

Less than 1/8 acre per unit 
1/8 acre per unit 
1/4 acre per unit 
1/3 acre per unit 
1/2 acre per unit 
1 acre per unit 

Pavement and Roofs 
Gravel and Soil Traffic areas 
Lawns and Green Landscaping 
Gravel and Non-Green Landscaping 
Parks, Cemeteries, Pastures 
Schools 

"C" VALUES 

2-YR STORM 
A&B* C&D* 

0.10 

0.55 
0.50 
0.40 
0.35 
0.30 
0.25 

0.90 
0.70 
0.15 
0.45 
0.25 
0.45 

0~65 
0.60 
0.50 
0.45 
0.40 
0.35 

0.90 
0.70 
0.25 
0.50 
0.35 
0.50 

100-YR STOR 
A&B* C&D* 

0.25 

0.70 
0.65 
0.55 
0.50 
0.45 
0.40 

0.95 
0.85 
0.30 
0.60 
0.40 
0.60 

o.t 

~ ?~u."l"'5•"'"' 
0 . 8 0 .r'"';.......~------
0. 75 "'oF~1'"4G.. 
0. 65 *<(21~u.JJ'::a 
0.60 
0.55 
0.50 

0.95 
0.85 
0.40 
0.70 
0.50 
0.70 

* Refers to SCS _soil hydrologic group classification. 



--~ 
I( ._ 
Ji_ 

It ._ 
' 

{f. 

.. 
w MESA COUNTY """ I 

STORM DRAINAGE CRITERIAL MANUAL FIGURE 401b 

. INTENSITY DURATION FREQUENCY CURVES 
GRAND JUNCTION, COLORADO 

5.0 .----. ----------------

\ 

4.0 ..___: ---\-----------------

. 
L 

..c 

" c3.o~, ----~----------------~ 
'-/ I i 
>- i 
r-
(f) ! 

! z 2.0 ~· -~---------~-------------: 
i 

w · i7oo \ . 
~ i Yean 

I 
I j . 1.o f--. -~____;____ _____ ----=--..::--------+-=-1-=-o --. ------: 

I
. ; year\ 

I 2 year i 

I I 
0 ~-~------------~-------~ 

0 10 

MCSOCM 

20 30 40 

TIME OF CONCENTRATION (Tc) 
(minutes) 

50 60 

444 . " -. -· .. , .. -. I 



.· .... ~ .......... -................... ~; ..... ,.._.#.;.-. ....... ..--""' ••. 4_,,. __ .... _ .. _ __. ....... - .... . 

(. " 
\ 

:~ 
R 
-~ 

6~ 
~l"Ij 

0~ 
~~ 
tiJtiJ 
~ 

~~ 
ob 

() 
H 

~8 
tiH 
Qtxj 
~Ul 

~ 
.·~I~ 

···~· -··· ..L.o--~~·-·-.;..-· --·...:......-.....__ 
. ~.a,;.:~· ........... ·-:-·~:.--- .~:.~: ...... ..:.;...:. •• ·. ·~. ·~·. ·:.'··, .. ~·.~,>".<!',.~'*\''··''·'~"tilt: ... ,..,.)1:.·.;··- ·;~:'-'""t' ~· ..• -:. ... : .... ;.~. _:.~, ..... ~,_.,~.· .. ::· 

< 
m 
r g 
=i 
-< 
z ., 
m 
m 
-i 
"'0 
m 
:D 

"' m 
0 

~ 
0 

(·::~ 
\:..:.:..,.:; 

SLOPE IN PERCENT 

b ..., u • "' Cll ...., .... ;:; ::: ~ t ~ g 8 8. 

0.7-l~-h_.!-.1-H-+P.-k---4-~ ...... -

0.8 -4_...4---.i-~· +H·-~--1---1--~-

0.11 -l-1-4-t--+---?-1-..."-f...;"k----+.:::1 ..... 

1.0 

I l I l l ] ~ 

• ·: ... _., •••. , ''j' 

1~ I '1-t I I I I I r· --~-i-r_:; I ·:~ .. : : :: ··II .. I I j·· . : .. , 
··-1-Htltll A;-·:::'- -+t- --1 1 _i~r---

® 

{)) 
-I 
0 
:::0 
s: 

;\ 0 r r ::::0 

:r )> ( 

l z~ 
)>fll 

~ GJU1 
1.1\ fTl)> 
U\ 

...... 
~ oo 
.J 

~ ;oO 
t -lc 

rr1Z 
~ 
ttl :::0~ 
::t. --< I 

..:- )> 

~ 
r 

~ 
s: 
)> 

-o z ... 
tr ..... c 
~ )> 
~ I ;r 
v- ~ 

\.... 
lll s;-
c. 
1-
v 

~ 
\ 0~: 

0 
N 



'. 

I ~'·· • .') 
v 

STORM 
MESA 

DRAINAGE 
CO.UNTY 
CRITERIAL MANUAL FIGURE 403 

..... 
w 
LU 
u. 

~ 

LIJ 
(..) 
z 
~ 
(Jl 

c 

40Q~-4--~--~--+-_,--~-

300 

200 

100 

. THE ABOVE CURVES ARE A SOLUTION OF THE FOLLOWING EQUATION: 

. t· = I. 8 (1.1 - C1or/L 
c -vs 

where: tc= initial flow time (min.) 
S =slope of basin (Ofo) 
C .1o= runoff coeticient for_i~ year frequency 
L = length of basin {ft.) 

Notes: I. The curves ore for use with the ·Rational 
Method. 

(J) 
UJ 
t-
:::J 
z 
~ 

z 

w 
:E 
t-

30 

2.. The curves shall oot be us~d f~r :-ftT. 
distances in excess of i~~ \t u ~~\ ,-.1.1. • 

OVERLAND FLO t;"~..J 

.. ., 

.\ 



~:\'f~\~~~~~~~~To~~~~~~J<[~:~~::;;t~f~~~{~~#i~;u~~,· .. :.-:-~·:.-····~>~i~-~:1J~~ 

·. 

AREA = 
LENGTH 

H-CA 
PERVIOUS : 0.1\ll 
IMPERVIOUS: O.~o ·-· 

--iNfiT(fjjj'i);-i·:oiin IN -···· 
L.OSS : o. O~HI 

60 
70 
0 
90 

I tOO 0.03 
iii----~~ 0 2 

r:~wli~__ ~:~~ 
~~~ 150 
.,..... 16fl i 7 ti ------

g-,1 
~::0 ,..­.... I . 

~n 
;0 
:?:::;) 
~(I) 
~c 

~!:i 
;::::0 
~::» 
~-f 
~jn 

100 

= 
= 
= 

58 MIN 
CF!-: -l L :r (,'"/ c..f) 
CFS/AC 
CFS/SO Ml 
IN 

1.05 IN 
3.3 AF 
3.5 AF 

62. 

-~t~l 

-<-
~::» I -------------------------

~ p 
-.... ... 
X: 

--------------- [] 

........ ~ ........... ~ .......... 4•--·---. -~-··· ........ - .. ------------------- I 



r _. 

iJ' 
-=i 

~ 
~ .... 

TIME OF CONCENTRATION CALCULATIONS 

ffiOJECT: axJNIRY CLUB ESTA'ffiS 

( 2 YEAR STORM EVENT) 

(OVERLAND FLOW) 
DEVEI..EOPID cmDITHN JOB# 93-419 

TAL 

SUB-BASIN I INITIAL/OVERLAND I 1RAVEL TIME I INITIAL/ Tc CHEO< 
DATA TIME (Ti) TIME (Tt) (URPANIZED BASINS) I FI~ I 

BASIN I c21 ARFA 

1~1~1 Ti lwrnHIS!mll VFL I MTh.l 
Tc 

I 
'IUfAL ITc = IL/1801+101 

MIN. I AC. MIN. FT. . % F.P.S. MIN. r.:E!'Urn MIN. 
FT. 

OF2 -- 46.86 

- - -
OF3 0.60 2.10 

- - -
Al 0.65 0.80 

- - -
A2 0.65 3.58 

- - -
A3 0.65 0.62 

- - -
i'llRMrTTA~ 

1/2 
Ti = 1.8(1.1-G)(L) 

1/3 
s 

-- -- -- --
- - - -

400.0 2.00 14.29 --
- - - -

260.0 2.31 9.88 --
- - - -

155.0 3.87 6.42 
322.0 

- - - -
45.0 2.00 4.31 

480.0 
- - - -

Tt = (L) 

60 SEC/MIN. (V F .P .S.) 

-- -- -- --- NA 
- - - - - - -
-- -- -- 14.29 400.00 12.22 12.22 

- - - - - - -
-- -- -- 9.88 260.00 11.44 9.88 

- - - - - - -
1.21 3.22 1.67 8.09 477.00 

t 
12.65 8.09 

- - - - - - -
0.48 1.72 4.65 8.96 525.00 12.92 8.96 
- - - - - - -

REMARKS 

U<\'rn: 
01-Feb-94 

·OFFSI'rn FAIRWAY PARK SUB. 
Tp PfR 'IRI -<XNSULTANTS 

-
OFFSITE OVERlAND FI1Jil 

-
OVERIAND 'ID 1ZIH. ST. CHANNEL 

-
OVERIAND FI.lJil 'lU rmiH CLUB CT 
S'IREET FI.lJil 'lU SU't1P INI.ErS 

-
OVERIAND 'lU RFAR YARD &1W.E 
SWALE 'lO lZIH. ST. CHANNEL -

(' 

( 
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TIME OF CONCENTRATION CALCULATIONS 

PROJECI': OOJNIRY CLUB FSI'ATFS 

(100 YEAR STORM EVENT) 

(OVERLAND FLOW) 
JOB# 93-419 DEVELEOPED (XN)ITICN 
TAL 

SUB-BASIN ·I INITIAL/OVERLAND I '!RAVEL TIME I INITIAL! Tc CHEa< 
DATA TIME (Ti) TIME (Ttl (URBANIZID BASINS) I FI~ I 

&\SIN I 1~ I ARFA 

1~1~1 Ti I IDmH I SUFE I va I NTh. I 
Tc 

I 
'lUl'AL ITc s (L/1801+101 

MIN. I AC. MIN. Fr. %. F.P.S. MIN. I..fNmi MIN. 
Fr. 

OF2 -- 46.86 

- - -
OF3 0.75 2.10 

- - -
A1 0.80 0.80 

- - -
A2 0.80 3.58 

- - -
A3 0.80 0.62 

- - -
if 'lRMf JT .A.~ 

1/2 
Ti = 1.8(1.1-c)(L) 

1/3 

-- -- -- --- - - -
400.0 2.00 10.00 --- - - -
260.0 2.31 6.59 --- - - -
155.0 3.87 4.28 

322.0 
- - - -
45.0 2.00 2.88 

480.0 
- - - -

Tt= (L) 

60 SECIMJN. (V F.P.S. )' 

-- -- -- -- 58.00 
- - - - - - -
-- -- -- 10.00 400.00 12.22 10.00 

- - - - - - -
-- -- -- 6.59 260.00 11.44 6.59 - - - - - - -
1.21 3.22 1.67 5.95 477.00 12.65 5.95 - - - - - - -
0.48 1.72 4.65 7.53 525.00 12.92 7.53 
- - - - - - -

~ 
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Appendix A.-TABLES 

/-':! ;...:> /, ':'"'"'\ (6;, .... ' r /, , vo ··~· .:-. ~ • ;. t· ,.,._. • , Hcs rJo 3 
u 

Table I.-Manning roughness eoefficients, n 1 

Mam:Un~s 
I. CORd candalt.l: n ~ 1 

A. Conaete ptpe-------------------------------------- 0. 011~. 013 
B. Corranted.-metal pipe or pi~arcll: 

1. 2Ji by J.i-tn. corrugation (riveted pipe): I 
L Plain or fully coated__.--------------------· 
b. Paved Inver' (range values are tor 25 and ro percent 

of drCIIIllierenc::e paved): . 

O.!m 

.(0) Flow fnJJ depth__ ____ _. ________________ 0. 021~. 018 

{2) Flow 0.8 depth·----=--------------------- 0. 021~. 01& 
(3) Flow 0.& depth·--------------------------- 0.01~.013 

2. & by Z.tn. ~tion (field bolted>-----------· . 0.03 
C. VltrUled clay plpe ••• --------------·--------- 0.012-0.014 
D. Cast-Iron pipe, uncoated... •• ------------------ o. 013 
E. Steel ptpe_ ••••••••• ---------------------------- 0. m-o. 011 
F. Brick •••••••••••••••• -----------------·--·············· 0. OlH. 017 
0. :.\!onolithic conaete: 

1. Wood fonm. rougL •••••• ------------------------ 0. 015-0. 017 
2. Wood tOI"Im, smooth.-------------------------- o. 012-{). 014 
3. Steel form.s •••••••• ---------------------------- 0. 012-0. 013 

H. Cemented rubble masonry Wlll.ls: 
1. Concrete tl.oor and toP---------------------------- 0.017~. 012 
2. NatunLl tl.oor •••••• ------------------------------ 0. 01~. 02S 

I. Laminated treated wood..------------------------- 0. 015-0.017 J. Yltri!led clay liner plates________________________ 0. 01.5 

II. Open ch.a~met..llned • (straight allnement): • 
A. Conaete, with surtaoes as mdicated: 

1. Formed. no 1inish..--------------------·---··-- 0. 013-0.017 
2. Trowel11ni3h.. •••• ------------------------·----- 0. 012-0.014 
3. Float tln1sl:l ••••••• ---------·------------------------ 0. 013-0. 01~ 
4. Floa' ftntsh. some gravel on bottom.·---------------- 0. 015-0.017 
S. Oonite, good section.-------····-------------------- 0. OliHl. 019 
6. Oonite, wavy section .••••••••••••••••••••••••••••••• 0.018-{).022 

B. Conaete, bottom tloat ftnW!ed, .sides as indicated: 
J. Dres.wd .stone In mortar------------------------- 0. 015-0.017 
2. Ra.adom stone In mortar·----------------------·-- 0. 017~. 020 
3.. Cement rubble masonry •• ----------------------·---- 0.020-{).025 
4. Cement rubble masonry, plastered. •••••••••••••••••• 0. 011Hl. 03J 
5. Dry rubble Criprap) ••••••• -----------------------··-- 0. ~- 030 

C. Oravel 00Uo.m.1id.es as~ . 1. Formed conaete ••••••• _____________________________ 0. OJ7~. 03) 

2. Random stone in mortar •• -------------·--------·--···· 0.~.023 

IV. Hlrh1n7 channel• and swa.le. with maintained ~oil• r 
(values s.bown are tor velocities o! 2 and 6 f.p.s.): u . 

A.. Depth of flow np to 0.7 root: .... amung'a 
L Be:rmnd.agrass. Kentncky bluegrass, bn1falograss: n range 1 

L Mowed to 21nches ••• ----------------------- 0.07~.00 
b. Length H lnclles ••••••• ----------------- 0. 1»-0. OS 

2. Oood stand. any grass: . 
L Length about 12 Inches.-------------·------ 0. ~- og 
b. Length about 24 Inches •• -------------··----- 0. 3(H). 1.5 

3. Fair .stand, any grass: 
L Length about 121nehes •••••••••••••••••• ______ O.lH. 08 
b. Len~h about 24 Inches •• -----·------------- 0. 25-0. 13 

B. De1;Jth of flow 0.7-1.5 teet: 
L Be:rmuciagra.ss. Kentucky bluegrass. bn1falogn.s: 

L Mowed to 21nches ••• ---------------·-------- 0.0.5-0.035 
b. Length 4 to 6 Inches.------------------------- o. ()6.-(). Oi 

2. Oood stand, any gra.s3: 
a. Lengtb about 12 inches.---··-··-·--·---------- 0.12-0.07 
b. Length about 24 inches----·------------------- 0. :lG-0. 10 

3.. Fair .stand, any grass: 
L Length about 12 inches •••• ~------·:·-·------ 0.1lHJ. 06 
b. Length about 24 inches·----·-·--------·------ 0.17~. og 

V. Streeiand ~ ... , ntten: A. Concrete gutter, troweled ftnish __________________ _ 

B. Asphalt pavement: 
1. Smooth tennre •• ·----------------------------
2. Rough tenure.---------····------·------------

C. Conaete gutter with asphalt pavement: 
1. Smooth·----------------------------------------
2. Roudl------·----·-··----------------------·-----

D. Concrete pavement: 
1. Float :llnisb. -------------------------------------
2. Broom ftnish •••• ----------·------------····---------E. For gutterS with .small .slope, where .sediment may acco· 

mnlate, increase above values of n by····-·-------

VL Nat11r&J stream channels:• 
A.. Minor saeams • (surface width at flood .stage Jess than 100 

ft.): 
1. Fairly regular .section: 

0.012 

0.013 
0.016 

0.013 
0.015 

O.OH 
0.016 

o.oot 

L .Some grass and weeds, little or no brush. ________ 0. ()3(H). 035 
b. Dense growth ol weeds. depth ol .fiow m.auna.lly 

r;reater than weed height·-·······---------------- 0.~.05 
c. Some weeds, light brush oo banb •••• ------- 0. ~- 05 

n 

3. Dry rubble Criprap) ••••••• ----·-------·---------···· 0. 023-0.033 
D. Brick ••••• - •• ···--·-----------------------------···-· 0. 01H. 017 

d. Some weeds, heavy brush on banb •• ---------- 0. 0.5-0. 07 
e. Some weeds, dense willows on banks •••• ____ 0.()6.-().08 .,.:..-
(. For trees within channel, with branches subm~d ' 

E. t'~~~~~h----------··----------·------------·------·- 0. 013 
2. Rougb •• ·-····-·---------··-·------------------·--·-· 0. 016 F. Wood. pl.anect clean. ••••• _ •••••••••••••••••••••••••••• 0. 011~. 013 

0. Conaete-lined excavated rock: 
1. Oood seciion. ••••• ---·------------···-·-------------- 0. 017~. 020 
2. Irregular section.----------------------------·--··--· 0. 022-0.021 

m. Otle11 c.h.anDela. euanted • (straight alinement,' natural 
lining): 

A. .Earth. nniform section: 1. Clean. recently completed _________________________ 0. 016-0.018 

2. .Clean. after weatherinf---------------···------------ 0. 018-0.020 
3. ·with s.bort grass, tew weeds·-··------------------··- 0. 022-0. OZ7 
4. In gravelly soil, oni!orm section, clean__ •••••••••••• 0. 022-0. O"..S 

B. Earth, fairly uniform :section: 
_·t. No vegetation •••••••••••• ---------------------------· 0. 022-0.025 
2. Ora.s3, some w~ds------····--·-----------··--·--·-- 0. 0"..5-0. 030 
3. Dense weeds or aquatic pl.anu in deep channels •••••• 0. ~.03.5 
4. Sid~ clean, gravel bottotn.-------·-··-----------···· 0. 02.5-0. 030 
s. Sides clean. cobble bottom •• ·-·--·--··-----··----··-- 0. 031Hl. 00) 

C. Dr~llne excavated or dredged: 
1. No veyetation. •.••••••••••••••••••••••••••••••••••••• 0. ~- 033 
2. Light brush on banb •• ---·------·--·---·-·--------· 0. ~. 050 

D. Rock: 
1. Based on desia .section •• : ••••••••••••••••••••••••••• 0. 03.5 
2. B&:sed on actual mean section: 

L Smooth and unilorm •••••••••••••••••••••••••••••• 0. 035-0. 00) 

b. ]aqed and lrr~---····---···-········-·--···· 0.~.04.5 
E. Channels not maintained, weeds and bnW! 011cut: 

1. Dense weeds, high as 1iow depth..---····----··------- 0. 08-0.12 
-4. Clean bottom, brwh on sld~---···-·····--·-········ o. 0.5--{). 08 

3. Cl'ea.n bottom. brush on sides, h~t stage of ftow ••• 0. 07~. 11 
4. Dense brush, high stage •• ·-·····--···------·--------- 0. to-o. 14 

Footnotes to table 1 appear at the top of page lOL 

100 

at high .stage, increasll sllabove values by-----·- 0. 01~. Ot 
2. Irregular sections, with pools, .slight cllannel meander; 

Inc-ease values given in la-e about·--------------- 0.01~.0t 
3.. Mountain streams. no vegetation in cbanDeL banb 

usually steep, trees and brush along ban.b sob-
merged at high stage: 

L Bottom or graveL cobbles, and few boulders....... o. o-H>. 05 
b. Bottom oi cobbles, with large boulders.________ 0. 0~. 07 

B. Flood plains (adjacent to natnral streams): 
-1. Pasture. no bnW!: L Short grass __________________________________ 0. roo-o. 03.5 

b. High nass ••• ----------------------·----------- o. 035-0. 05 
2. Cultivated areas: 

L No aop •••••• ----···-·------------------------- 0. 03-0.04 
b. ~Ia tore row crops_ ••••••••••• ------------------ D. 035-0. 04.5 
c. :.\iature field ernps·-····----··-·---···----------- 0. 04-0.05 

3: Heavy weeds. scattered brush___________________ 0. ~ 07 
4. Li,:ht brus.h and trees: 11 

a. Win~r···-··--············----·------------------ D. 0~ 06 
b .. Summer.··-··-···········--------·---------··- 0. ()6.-(). 08 

5. Medium to dense brush: •• 
I\. Winter •••••••••••••••••••••••••••••••••••••• ---- 0. 07-a 11 
b. Summer ........................................ 0.1lHJ.16 

G. Dense W1.1lows, summer, not bent over by cu:rrenL.. 0. IS-a 20 
7. Cleared lnnd with tree stumps, 1oo-1W per acn: 0. OoHJ. 

05 
L No sprouts •••• ·---····--·--·----··-··-··-----·-
b. With heavy growth of sprouts. •••••••••••••• ----- D. 06-{). OS 

8. Heavr .stand or Umber, a few down trees, little nnder· 
growth: . 

L Flood depth below branches ••••••••• -------·- 0.1()-0.12 
b. Flood depth reaches branches..................... 0. 12~.16 

C. MaJor streams (surface wtdth !\t flood stage more than 
100ft.): Roughness ooetflcient is usually less than for 
minor streams or similar de5er1ptlon on account ol less 
etrectlve resistance olfered by 1rreJtUiar banb or np­
tatlon on banb. Values of n may be somewhat re­
duced. FoUow rerommendat1on In puhlicndon dted 1 

U p<mible. The value of n tor larger streams ot mo:st 
rtgul.ar section, wltb no boulder.~ or brush, may be 1n 1M 
ran~ of.---··············------········-··--·---· 0. 02S-0. 033 
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Table 13-3 
MANNING'S ROUGHNESS COEFFICIENTS 

Depth Ra noes 
0 - 0.5 0.5 - 2.0 ~ 2.0 

Lining Category Lining Type ( ft) (ft) { ft) 

Rigid Concrete 0.015 0.013 0.013 
Grouted Ri prap 0.040 0.030 0.028 
Stone Masonry · 0.042 0.032 0.030 
Soil Cement 0.025 0.022 0.020 
Asphalt 0.018 0.016 0.016 

Temporary Woven Paper Net 0.016 0.015 0.015 
Jute Net 0.028 0.022 0.019 
Fiberglass Roving 0.028 0.021 0.019 
Straw and Erosion Net 0.065 0.033 0.025 
Curled Wood Mat 0.066 0.035 0.028 
Nylon Mat 0.036 0.025 0.021 

Gravel 1-i nch, Dso 0.044 0.033 0.030 
2-inch, Dso 0.066 0.041 0.034 

-. Rock Ri prap 6-inch, Dso 0.104 0.069 0.035 
12-inch, D5o 0.078 . 0.040 
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DRAINAGE CRITERIA MANUAL STORM INLETS 

t 
17tf'1H~ l·0 mA~, 

--------0.8 ~~~~~~~~~~~~~~~~~~~~~~~~ 

t-
~ 0.6 t-------+-----........ ---~-----+---+---------4 
t-
w EXAMPLE 

I 0 - 1=======-c...:::f====~=-=:....===*=:::!r:..j.~-U------~ ~ .o 

0: 
l1J 
> 0.4 t-------+-----+-----f-...,'--f---++-----1 
0 

I 
t­
~ 0.3~------+-------4---~~~~--4---~------~ 
l1J 
a 
<.:> 
~ 0.2 t-------+-----+-------l~--+----++--------1 
0 
z 
0 
~0.1 t------~-+------~-----~~--~--~--------~ 

o.o~~~~~ .. ~~~~~~~wwwu~~~~~~~~~ 
0 I 2 3 ~ 5 
FLOW INTO INLET PER SQ. FT. OF OPEN AREA (CFS/FT 2 ) 

FIGURE 4-1. CAPACITY OF GRATED INLET IN SUMP 

10-15-68 
Denver Re9ronol Council of Governments 



PROJECT: COUNTRY CLUB ESTATES 

SUBJECT: FINAL DRAINAGE 

DATE: 01-Feb-94 

INLET DESIGN 

INLET NO. A & B 

CONDITION: SUMP 

TYPE: TYPE c 

02 = 1.2 CFS AT EACH INLET 

Q100 6.6 CFS AT EACH INLET 

CURB OPENING L 2.75 FT. 33" 

GRATE AREA W 4.02 SF. 33" X 17 1/2" 

DEPTH OVER FL.Yo 1.50 FT. 

OPENING H = 0.33 FT. 

Yo/I;I 4.55 

CURB OPENING CAPACITY SINGLE INLET 
PER LF. (FIGURE 3-1) = 2.20 CAPACITY = 6.05 CFS 

GRATE CAPACITY SINGLE INLET 
PER SF. (FIGURE 4-1) 3.96 CAPACITY = 15.92 CFS 

SUB-TOTAL 
REDUCTION FACTOR 

TOTAL Qc 

21.96 
0.65 

14.27 

INLET NO. A & B USE SINGLE 
*************************** 
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152 STEEL DRAINAGE AND HJGHW AY CONSTRUCTION PRODUCTS 

Improved Inlets 

Culvert capacity may be increased through the use of special inlet designs. 
The Federal Highway Administration has developed extensive data19

•
20 on 

these. While these designs increase the flow, their use has not been as 
expected. The increased costs of the special treatments is apparently respon­
sible. 
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LOSS COEFFICIENT Ke 
FOR VARIOUS ENTRANCE 

TYPES 

(2) Mitered to conform to slope 0.7 
(3l Projecting from fill 0.9 

To u.e scole (2l or (3) project 
horizontolly to scole (1), then 

uw straight inclined line through 
0 ond Q scoles. or reverse os 

illustroted. 

EXAMPLE 
Diam. (0} = 48in. =4ft 

Q = 70 tt 3/see 

(I) 

(2) 

(3) 

6. 

5. 

4. 

2. 

1.5 

0.5 

HEADWATER DEPTH FOR 
CORRUGATED STEEL PIPE CULVERTS 

WITH INLET CONTROL 

Figure 3.28 Inlet control nomograph for corrugated steel pipe culverts. The manufac­
turers recommend keeping HW/Dto a maximum of 1.5 and preferably to no more than 
1.0 for diameters greater than 4 to 5 feet. 

l 



Circular Channel Analysis & Design 
Solved with Manning's Equation 

Open Channel - Uniform flow 

Wo~ksheet ~arne: STORM SEWER 

Comment: STORM SEWER HEADWALL TO MANHOLE SS-1 

Solve For Actual Depth 

Given Input Data: 
Diameter ......... . 
Slope ............ . 
Manning's n ...... . 
Discharge ........ . 

Computed Results: 
Depth ............ . 
Velocity ......... . 
Flow Area ........ . 
Critical Depth ... . 
Critical Slope ... . 
Percent Full ..... . 
Full Capacity .... . 
QMAX @.94D ....... . 
Froude Number .... . 

1.50 ft 
0.0167 ft/ft 
0.013 

13.20 cfs 

1.19 ft 
8.75 fps 
1.51 sf 
1.36 ft 
0.0138 ft/ft 

79.58 % 
13.57 cfs 
14.60 cfs 

1.38 (flow is Supercritical} 

Open Channel Flow Module. Version 3.16 (c) 1990 
Haestad Methods. Inc. * 37 Brookside Rd * Waterbury. Ct 06708 



Circular Channel Analysis & Design 
Solved with Manning's Equation 

Open Channel - Uniform flow 

Wo~ksheet ~arne: STORM SEWER 

Comment: STORM SEWER INLET A TO MANHOLE SS-1 

Solve For Actual Depth 

Given Input llata: 
Diameter ......... . 
Slope ............ . 
Manning's n ...... . 
Discharge ........ . 

Computed Results: 
Depth ............ . 
Velocity ......... . 
Flow Area ........ . 
Critical Depth ... . 
Critical Slope ... . 
Percent Full ..... . 
Full Capacity .... . 
QMAX @.94D ....... . 
Froude Number .... . 

1.50 ft 
0.0160 ft/ft 
0.013 

13.20 cfs 

1.22 ft 
8.57 fps 
1.54 sf 
1.36 ft 
0.0138 ft/ft 

81.37% 
13.29 cfs 
14.29 cfs 
1.32 (flow is Supercritical) 

Open Channel Flow Module. Version 3.16 (c) 1990 
Haestad Methods. Inc. * 37 Brookside Rd * Waterbury. Ct 06708 



Circular Channel Analysis & Design 
Solved with Manning's Equation 

Open Channel - Uniform flow 

Worksheet Name: STORM SEWER 

Comment: STORM SEWER INLET A TO INLET B 

Solve For Actual Depth 

Given Input Data: 
Diameter ......... . 
Slope ............ . 
Manning's n ...... . 
Discharge ........ . 

Computed Results: 
Depth ............ . 
Velocity ......... . 
Flow Area ........ . 
Critical Depth ... . 
Critical Slope ... . 
Percent Full ..... . 
Full Capacity .... . 
QMAX @.94D ....... . 
Froude Number .... . 

1.50 ft 
0.0080 ft/ft 
0.013 
6.60 cfs 

0.93 ft 
5.76 fps 
1.15 sf 
0.99 ft 
0.0065 ft/ft 

61.79% 
9.40 cfs 

10.11 cfs 
1.14 (flow is Supercritical) 

Open Channel Flow Module. Version 3.16 (c) 1990 
Haestad Methods. Inc. * 37 Brookside Rd * Waterbury. Ct 06708 



Trian~ular Channel Analvsis & Desi~n 
Open Channel - Uniform flow 

Worksheet Name: COUNTRY CLUB ESTATES 

Comment: REAR YARD SWALE ALONG SOUTH BOUNDARY 

Solve For Dischar~e 

Given Input Data: 
Left Side Slope .. 
Ri~ht Side Slope. 
Mannin~'s n ..... . 
Channel Slope ... . 
Depth ........... . 

Computed Results: 
Dischar~e ....... . 
Velocity ........ . 
Flow Area ....... . 
Flow Top Width .. . 
Wetted Perimeter. 
Critical Depth .. . 
Critical Slope .. . 
Froude Number ... . 

2.00:1 (H:V) 
2.00:1 (H:V) 
0.035 
0.0048 ft/ft 
1.00 ft 

3.44 cfs 
1.72 fps 
2.00 sf 
4.00 ft 
4.47 ft 
0.71 ft 
0.0292 ft/ft 
0.43 (flow is Subcritical) 

Open Channel Flow Module. Version 3.16 (c) 1990 
Haestad Methods. Inc. * 37 Brookside Rd *Waterbury. Ct 06708 



Table 3.4 
Entrance Loss Coefficient for Box Culverts 

Type of Structure and Design of Entrance 

~~adwall P~I~II~~- t~ Emba(lkT4:!f'l (no \Yingwalls): 
Square-edged on three edges 
Three edges rounded tQ radius of 1/12 barrel dimension 

W.lngw~~~~-~t 15_to_45 de~r4:!es to Barrel: 
Square-edge top corner 
Top corner rounded to radius of 1/12 barrel dimension 

Coefficient 

0.40 
0.20 

Source: •street and Highway Drainage,• Institute of Transportation and Traffic Engineering, 
University of California at Berkeley, 1969. 

Table 3.5 
Entrance Loss Coefficient for Pipe Culverts 

Type of Structure and Design of Entrance 

J~;·;";:;t-~4.J~o~~-~~~-~,f~e~,~.!()J~-~,~~ . .f~c:>~.--·•·E~ .. r.• .. -.. <~~- h_~-~-~--~·''>= · 'sack'et"eilcroi .. P'iP'~~; .... ""~~·····~'···~ .... ,.-~,w·- -··~~··>···""*'''· ···'""· __ ,_ -~-· .· .. -- · ··· 

Square cut end of pipe 

pon~r~te -~~P~.!ti!h J-iea~Y'~II,~rJ=',~~dwall &fld V(lng~_alfs~ 
~ :~~. :~.::,.::&:::"~ .... ·-~ ,, ~ milo-01'--.. ~...,:,i0.--.·-+.1>&\.-.:.. ,l,J,;,.,;.: ·--~ ';.:.(!":(;.·.;.» :,.:.&,.ij;_ ' .• · .• ;; ._.,., .. ·"·''""-.j.o.<..~-1...;..:.-·,-: ,·i,.'w-~-~-:: "'~"' ··:..-; . ..,.;<::.:..»::*-.:- :<- ..... "-:,'t&:.:~,:--~k .-. ,,_ ·:-.r,..:.- ... ,...;,.;. __ .. ---~,_..... . ·- ..... - ''b'" ..•.• :·.: ... ··->: 

Socket end of pipe 
Square cut end of pipe 
Rounded entrance, with rounding radius = 1/12 of diameter 

·iif:::~ti·£t:1::,~;_x~~~~~~=~~t-~·"N.L£~.rrli~~!~.~ .... M~!~t~er~!~:t: ···; 
Projecting from fill (no headwall) 
With headwall or headwall ar)d wingwalls, square edge 

3.2.4 COFQ: Weir Flow Coefficient 

· Coefficient 

0.80 
0.50 

Weir flow over a roadway is computed in the special culvert method using exactly the same 
methods used in the HEC-2 special bridge method. The standard weir equation is used: 

Q = CLH 1 · 5 

in which: 

a = flow rate (cfs) 

c = COFQ = weir flow coefficient 

L = weir length (feet) 

H = weir head (feet) 

(IV-7) 

IV-18 

C)Ct-t 'e,aT:JSI- \\.0 
-~ 



HYDRAULIC REPORT FOR 

COUNTRY CLUB ESTATES 

12TH. STREET CHANNEL 

100 YEAR STORM 

IMPROVED CONDITION 

FEBRUARY 2. 1994 



Run date: 02-01-1994 

Water Surface Profile Analysis File: c:12THST.OPC 

Flow factor = 1 I Tolerance (ftl100} = 0.0100 I Max iterations = 27 

SECTION 1 

LEFT OB 
CHANNEL 
RIGHT OB 

WSEL = 

CRWSEL 

TOP WID 

CH~L SLP 

FLOW RATE 

= 

= 

0.0 
75.3 
0.0 

79.05 

79.05 

24 

0.2000 % 

CHANNEL 

AREA 

0.0 
17.7 
0.0 

VEL 

EN 

EN 

HD 

LOSS 

VEL 

0.0 
4.3 
0.0 

GD LN 

DEPTH 

STA 0 + 0 

CONVEY 

0.282 

0.000 

79.33 

1.05 

0 
614 

0 

BASE Q = 75.3 

n-VAL 

0.035 
0.035 
0.035 

JUMP 

STA 

JMP 

RCH 

50 
50 
50 

ELEV 

JUMP 

LOSS 

Critical 

WET PR 

N/A 

N/A 

N/A 

flow 

0 
24 

0 

-----------------------------------------------------------------------

SECTION DATA 

POINT STATION ELEVATION POINT STATION ELEVATION 

1 0.00 82.00 5 70.00 79.10 
2 40.00 81.00 6 74.00 79.80 
3 49.00 78.00 7 79.00 82.00 
4 59.00 78.00 

STA OF LEFT OVERBANK = 40 STA OF RIGHT OVERBANK = 79 



SECTION 2 

LEFT OB 
CHANNEL 
RIGHT OB 

WSEL = 

CRWSEL 

TOP WID 

CHNL SLP 

FLOW RATE 

= 

= 

0.0 
75.3 
0.0 

79.45 

79.55 

17 

0.2000 % 

CHANNEL 

AREA 

0.0 
12.8 
0.0 

VEL 

EN 

EN 

HD 

LOSS 

VEL 

0.0 
5.9 
0.0 

GD LN 

DEPTH 

STA 0 + 50 

CONVEY 

0.535 

0.649 

79.98 

1.35 

0 
436 

0 

BASE Q = 75.3 

n-VAL 

0.035 
0.035 
0.035 

JUMP 

STA 

JMP 

RCH 

50 
50 
50 

ELEV 

JUMP 

LOSS 

Supercritical 

WET PR 

0 
18 

0 

79.55 

49.40 

0.025 

flow 
-----------------------------------------------------------------------

SECTION DATA 

POINT STATION ELEVATION POINT STATION ELEVATION 

1 0.00 82.80 5 50.00 78.10 
2 27.00 82.00 6 55.00 78.14 
3 38.00 81.60 7 58.00 79.00 
4 43.00 81.00 8 72.00 80.00 

STA OF LEFT OVERBANK = 43 STA OF RIGHT OVERBANK = 79 



SECTION 3 

LEFT OB 
CHANNEL 
RIGHT OB 

WSEL = 

FLOW RATE 

0.0 
74.6 
0.0 

80.70 

CRWSEL 80.70 

TOP WID = 22 

CHNL SLP = 1.2000% 

SECTION DATA 

CHANNEL 

AREA 

0.0 
16.6 
0.0 

VEL HD 

EN LOSS 

VEL 

0.0 
4.5 
0.0 

EN GD LN 

DEPTH 

POINT STATION ELEVATION 

1 0.00 84.50 
2 18.00 84.00 
3 32.00 83.30 
4 43.00 82.00 
5 47.00 80.00 

STA OF LEFT OVERBANK = 43 

STA 1 + 0 

CONVEY 

0.315 

1.034 

81.02 

2.00 

0 
579 

0 

POINT 

6 
7 
8 
9 

10 

STA OF 

BASE Q = 74.6 

n-VAL 

0.035 
0.035 
0.035 

RCH 

50 
50 
50 

JUMP ELEV 

STA JUMP 

JMP LOSS 

WET PR 

N/A 

N/A 

NIA 

0 
22 

0 

Critical flow 

STATION ELEVATION 

51.00 78.70 
56.00 80.00 
72.00 81.00 
80.00 82.30 
91.00 83.00 

RIGHT OVERBANK = 80 

4/r3 



SECTION 4 

LEFT OB 
CHANNEL 
RIGHT OB 

WSEL = 

CRWSEL 

TOP WID 

CH~L SLP 

FLOW RATE 

= 

= 

0.0 
68.6 
0.0 

81.39 

N/A 

10 

0.6000 % 

CHANNEL 

AREA 

0.0 
13.2 
0.0 

VEL 

EN 

EN 

HD 

LOSS 

VEL 

0.0 
5.2 
0.0 

GD LN 

DEPTH 

STA 1 + 50 

CONVEY 

0.419 

0.790 

81.81 

2.39 

0 
600 

0 

BASE Q = 68.6 

n-VAL 

0.035 
0.035 
0.035 

JUMP 

STA 

JMP 

RCH 

50 
50 
50 

ELEV 

JUMP 

LOSS 

Subcritical 

WET PR 

N/A 

N/A 

N/A 

flow 

0 
12 

0 

-----------------------------------------------------------------------

SECTION DATA 

POINT STATION ELEVATION POINT STATION ELEVATION 

1 0.00 84.50 6 56.00 81.30 
2 30.00 85.10 7 67.00 81.90 
3 44.00 84.00 8 75.00 82.10 
4 50.00 79.00 9 79.00 83.00 
5 52.00 79.00 10 93.00 84.00 

STA OF LEFT OVERBANK = 44 STA OF RIGHT OVERBANK = 79 



• 

SBCTION & 

LEFT OB 
CHANNEL 
RIGHT OB 

WSEL = 

CRWSEL 

TOP WID 

CHNL SLP 

FLOW RATE 

= 

= 

0.0 
68.6 
0.0 

82.04 

N/A 

11 

1.0000 % 

CHANNEL 

AREA 

0.0 
14.5 
0.0 

VEL 

EN 

EN 

HD 

LOSS 

VEL 

0.0 
4.7 
0.0 

GD LN 

DEPTH 

STA 2 + 0 

CONVEY 

0.350 

0.589 

82.39 

2.54 

0 
677 

0 

BASE Q = 68.6 

n-VAL 

0.035 
0.035 
0.035 

JUMP 

STA 

J~fP 

RCH 

50 
50 
50 

ELEV 

JUMP 

LOSS 

Subcritical 

WET PR 

N/A 

N/A 

N/A 

flow 

0 
12 

0 

-----------------------------------------------------------------------

SECTION DATA 

POINT 

1 
2 
3 

STATION ELEVATION 

0.00 86.60 
30.00 86.00 
41.00 85.00 

STA OF LEFT OVERBANK = 41 

POINT 

4 
5 
6 

STATION ELEVATION 

51.00 79.50 
60.00 82.90 
94.00 85.00 

STA OF RIGHT OVERBANK = 60 



SECTION 6 CULVERT STA 2 + 94 BASE Q = 68.6 

FLOW RATE AREA VEL CONVEY n-VAL RCH WET PR 

STRUCT 68.6 6.9 9.9 2267 0.013 94 1 

CHANNEL 68.6 22.5 3.0 2712 0.013 94 21 

WSEL = 85.30 VEL HD 0.144 No. STRUC = 1 

CRWSEL N/A EN LOSS 3.050 CULV HEIGHT 3.00 

TOP WID = 19 EN GD LN 85.44 CULV WIDTH = 3.00 

CHNL SLP = 3.1915 % DEPTH 2.80 INV EL UP = 82.50 

!NV EL DN = 79.50 ENT COEFF 0.50 WEIR COEFF = 2.70 

CULV SLP = 3.191 % TOP CHORD 86.20 ORF COEFF = 0.62 

Inlet control FLOW TYPE Normal flow 

SECTION DATA 

POINT STATION ELEVATION POINT STATION ELEVATION 

1 0.00 88.40 6 50.00 82.50 
2 25.00 88.00 7 51.00 84.20 
3 35.00 87.20 8 57.00 85.00 
4 42.00 86.00 9 72.00 86.00 
5 46.00 82.50 10 74.00 87.00 



SECTION 7 

FLOW RATE 

LEFT OB 
CHANNEL 
RIGHT OB 

WSEL = 

CRWSEL 

TOP WID = 

0.0 
68.6 
0.0 

85.27 

N/A 

17 

CHNL SLP = 2.6786 % 

SECTION DATA 

CHANNEL 

AREA 

0.0 
16.0 
0.0 

VEL HD 

EN LOSS 

VEL 

0.0 
4.3 
0.0 

EN GD LN 

DEPTH 

POINT STATION ELEVATION 

1 0.00 89.40 
2 30.00 89.00 
3 38.00 88.00 
4 46.00 84.00 

STA OF LEFT OVERBAN-K = 38 

STA 3 + 50 

CONVEY 

0.284 

0.108 

85.55 

1.27 

0 
637 

0 

POINT 

5 
6 
7 

BASE Q = 68.6 

n-VAL 

0.035 
0.035 
0.035 

RCH 

56 
56 
56 

JUMP ELEV 

STA JUMP 

JMP LOSS 

WET PR 

N/A 

N/A 

N/A 

0 
18 

0 

Subcritical flow 

STATION ELEVATION 

54.00 84.00 
70.00 87.00 
90.00 88.00 

STA OF RIGHT OVERBANK = 70 



SECTION 8 

LEFT OB 
CHANNEL 
RIGHT OB 

WSEL = 

CRWSEL 

TOP WID 

CHNL SLP 

FLOW RATE 

= 

= 

0.0 
68.6 
0.0 

86.50 

86.50 

16 

2.0000 % 

CHANNEL 

AREA 

0.0 
14.5 
0.0 

VEL 

EN 

EN 

HD 

LOSS 

VEL 

0.0 
4.7 
0.0 

GD LN 

DEPTH 

STA 4 + 0 

CONVEY 

0.348 

1.296 

86.85 

1.50 

0 
547 

0 

BASE Q = 68.6 

n-VAL 

0.035 
0.035 
0.035 

JUMP 

STA 

JMP 

RCH 

50 
50 
50 

ELEV 

JUMP 

LOSS 

Critical 

WET PR 

N/A 

N/A 

N/A 

flow 

0 
17 

0 

-----------------------------------------------------------------------

SECTION DATA 

POINT STATION ELEVATION POINT STATION ELEVATION 

1 0.00 89.60 5 54.00 85.00 
2 34.00 89.00 6 54.00 86.00 
3 40.00 88.00 7 76.00 88.00 
4 47.00 85.00 8 90.00 88.70 

STA OF LEFT OVERBANK = 40 STA OF RIGHT OVERBANK = 76 



) 

• 

SECTION 9 

LEFT OB 
CHANNEL 
RIGHT OB 

WSEL = 

CRWSEL 

TOP WID 

CHNL SLP 

FLOW RATE 

= 

= 

0.0 
68.6 
0.0 

87.12 

N/A 

17 

0.0000 % 

CHANNEL 

AREA 

0.0 
20.3 
0.0 

VEL 

EN 

EN 

HD 

LOSS 

VEL 

0.0 
3.4 
0.0 

GD LN 

DEPTH 

STA 4 + 50 

CONVEY 

0.177 

0.453 

87.30 

2.12 

0 
930 

0 

BASE Q = 68.6 

n-VAL 

0.000 
0.035 
0.035 

JUMP 

STA 

JMP 

RCH 

50 
50 
50 

ELEV 

JUMP 

LOSS 

Subcritical 

WET PR 

N/A 

N/A 

N/A 

flow 

0 
18 

0 

-----------------------------------------------------------------------

SECTION DATA 

POINT STATION ELEVATION POINT STATION ELEVATION 

1 0.00 90.00 5 54.00 86.40 
2 40.00 89.00 6 76.00 89.00 
3 47.00 85.00 7 85.00 89.50 
4 53.00 85.00 

STA OF LEFT OVERBANK = 40 STA OF RIGHT OVERBANK = 76 

toj13 



SECTION 10 

LEFT OB 
CHANNEL 
RIGHT OB 

WSEL = 

CRWSEL 

FLOW RATE 

0.0 
68.6 
0.0 

87.36 

N/A 

TOP WID = 16 

CHNL SLP = 0.0000 % 

SECTION DATA 

CHANNEL 

AREA 

0.0 
28.9 
0.0 

VEL HD 

EN LOSS 

VEL 

0.0 
2.4 
0.0 

EN GD LN 

DEPTH 

POINT STATION ELEVATION 

1 0.00 89.90 
2 42.00 89.00 
3 47.00 85.00 
4 57.00 85.00 

STA OF LEFT OVERBANK = 42 

STA 5 + 0 

CONVEY 

0 
1668 

0 

0.088 

0.151 

87.45 

2.36 

POINT 

5 
6 
7 

STA OF 

BASE Q = 68.6 

n-VAL 

0.035 
0.035 
0.035 

RCH 

50 
50 
50 

JUMP ELEV 

STA JUMP 

JMP LOSS 

WET PR 

N/A 

N/A 

NIA 

0 
18 

0 

Subcritical flow 

STATION ELEVATION 

58.00 87.00 
76.00 90.00 
93.00 90.60 

RIGHT OVERBANK = 76 

I\ It~ 



SECTION 11 

LEFT OB 
CHANNEL 
RIGHT OB 

WSEL = 

CR\4/SEL 

TOP WID 

CHNL SLP 

FLOW RATE 

= 

= 

0.0 
68.6 
0.0 

87.75 

87.75 

8 

2.0000 % 

CHANNEL 

AREA 

0.0 
11.3 
0.0 

VEL 

EN 

EN 

HD 

LOSS 

VEL 

0.0 
6.1 
0.0 

GD LN 

DEPTH 

STA 5 + 50 

CONVEY 

0.572 

0.871 

88.32 

1.75 

0 
536 

0 

BASE Q = 68.6 

n-VAL 

0.035 
0.035 
0.035 

JUMP 

STA 

JMP 

RCH 

50 
50 
50 

ELEV 

JUMP 

LOSS 

Critical 

WET PR 

N/A 

NIA 

N/A 

flow 

0 
10 

0 

-----------------------------------------------------------------------

SECTION DATA 

POINT STATION ELEVATION POINT STATION ELEVATION 

1 0.00 90.30 5 51.00 86.00 
2 22.00 90.00 6 53.00 88.00 
3 44.00 89.00 7 79.00 91.00 
4 46.00 86.00 8 90.00 91.00 

STA OF LEFT OVERBANK = 44 STA OF RIGHT OVERBANK = 53 



SECTION 12 

LEFT . OB 
CHANNEL 
RIGHT OB 

WSEL = 

CRWSEL 

TOP WID 

CHNL SLP 

FLOW RATE 

= 

= 

0.0 
68.6 
0.0 

88.46 

N/A 

17 

0.0000 % 

CHANNEL 

AREA 

0.0 
31.6 

0.0 

VEL 

EN 

EN 

HD 

LOSS 

VEL 

0.0 
2.2 
0.0 

GD LN 

DEPTH 

STA 6 + 0 

CONVEY 

0 
1877 

0 

0.073 

0.208 

88.53 

2.46 

BASE Q = 68.6 

n-VAL 

0.035 
0.035 
0.035 

JUMP 

STA 

JMP 

RCH 

50 
50 
50 

ELEV 

JUMP 

LOSS 

Subcritical 

WET PR 

N/A 

N/A 

N/A 

flow 

0 
19 

0 

-----------------------------------------------------------------------

SECTION DATA 

POINT STATION ELEVATION POINT STATION ELEVATION 

1 0.00 90.00 5 50.00 86.00 
2 31.00 90.00 6 52.00 90.00 
3 35.00 88.00 7 63.00 91.00 
4 42.00 86.00 8 84.00 92.00 

STA OF LEFT OVERBANK = 31 STA OF RIGHT OVERBANK = 52 



REVIEW COMMENTS 

Page 1 of 3 

FILE #21-94 TITLE HEADING: Final Plan/Plat - Country Club 
Estates 

LOCATION: SE corner of G Road & 12th Street 

PETITIONER: Sidney Gottlieb 

PETITIONER'S ADDRESS/TELEPHONE: 477 Elkwood Terrace 
Englewood, NJ 07631 
201-569-0916 

PETITIONER'S REPRESENTATIVE: Tom Logue 

STAFF REPRESENTATIVE: Kathy Portner 

NOTE: WRITTEN RESPONSE BY THE PETITIONER TO THE REVIEW COMMENTS IS 
REQUIRED ON OR BEFORE 5:00 P.M., FEBRUARY 22, 1994. 

MESA COUNTY PLANNING 
Mike Joyce 

No comments. 

CITY DEVELOPMENT ENGINEER 
Jody Kliska 

See attached comments and red-lined drawings. 

CITY POLICE DEPARTMENT 
Mark Angelo 

2/3/94 
244-1642 

2/10/94 
244-1591 

2/10/94 
244-3587 

Big problem - golf cart easement. It is my understanding that the golf cart easement was 
provided to keep the golf carts off of "G" Road as much as possible for safety reasons. 
Where the proposed golf cart easement is proposed does not do this. I would recommend 
the connection to the golf cart easement be across Lot 14, somehow. Maybe you can make 
Lot 15 smaller and make the connection between Lot 13-14; or make Lots 13 & 15 bigger and 
eliminating Lot 14, making it an easement only. The increase of Lots 13 & 15 can also benefit 
Lots 1 0-12 and 16-21. You may be able to change the driveway access to Lots 13 & 15 to 
incorporate the golf cart easement. The existing proposed cart easement duping onto 
Westcliff Drive to me is not acceptable. 



....,. 
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CITY PARKS & RECREATION DEPARTMENT 
Don Hobbs 

2/4194 
244-1542 

We assume the unit numbers have not changed. If they have, we will require $225 open 
space fee for each additional unit. 

U.S. WEST 
Leon Peach 

218194 
244-4964 

New or additional telephone facilities necessitated by this project may result in a "contract" 
and up-front monies required from developer, prior to ordering or placing of said facilities. For 
more information, please call Leon Peach, 244-4964. 

UTE WATER 
Gary R. Mathews 

2/11194 
242-7491 

Ute Water has a 1 0" main on the west side of 27 Road and an 18" main on the north side of 
G Road. Water mains will be installed in oil2-3 feet from curb and run around the cul-de-sac. 
Policies and fees in effect at the time of application will apply. As-builts and construction 
plans required. 

PUBLIC SERVICE COMPANY 
Dale Clawson 

GAS: No objections. 
ELECTRIC: Require additional easements as follows: 

The easterly ten .(10) feet of Lot 5 
The northerly ten ( 1 0) feet of Lot 8 

CITY UTILITY ENGINEER 
Bill Cheney 

2/7/94 
244-2695 

2/14194 
244-1590 

WATER - Ute Water - Construct to City standards unless Ute Water standards are more 
stringent. 
SEWER 
1. Locate manholes in asphalt i right-of-way not in multi-purpose easement as shown. 
2. Denote manhole numbers on profile for "Line 8". 
3. All taps on new sewer construction shall be wyes. 
4. Elevation of line into MH on 12th is lower than existing north/south flow line. Is this a 

drop manhole? Show more detail for inverts, flowline to existing, etc. 
5. Show proposed rim elevations. for new manholes. 
6. Maintain 72" cover on all sewer lines unless otherwise approved. 
7. What does "Sewer Service (Common trench)" mean? 
8. Reference manhole locations by distance and bearing or coordinates. 
9. Provide "benchmark" on sewer and water plan sheet. 
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GRAND JUNCTION FIRE DEPARTMENT 
George Bennett 

2/14/94 
244-1400 

An additional fire hydrant is required at the intersection of Club Place and 12th Street {27 
Road). The fire hydrant can be placed at the NW corner of Lot 22 or the SW corner of 
Lot 1. 

U.S. POSTAL SERVICE 
Cheryl Fiegel 

2114194 
244-3435 

This is territory delivered by a rural carrier and as such must have curbside delivery or 
centralized delivery - behind the sidewalk delivery will not be extended. 

GRAND VALLEY WATER USERS 
G.W. Klapwyk 

2/15194 
242-5065 

Grand Valley Water Users Association has no ditches, pipelines or other facilities located 
within the Country Club Estates proposed development area. However, any existing return­
flow ditches located there should be properly dealt with for the good of the development and 
neighboring property owners. 

COMMUNITY DEVELOPMENT DEPARTMENT 
Kathy Portner 

See attached comments. 

CITY PROPERTY AGENT 
Tim Woodmansee 

2116194 
244-1446 

2116/94 
244-1565 

This replat should be accompanied by a dedication describing the subject property by metes 
and bounds and appropriate dedications for all easements and rights-of-ways. 



RESPONSE TO REVIEW COMMENTS 

February 24, 1994 

. Title: COUNTRY CLUB ESTATES, Final Plat and Plan 

File No: 21-94 

Location: SE Corner 12th. Street and G Road 

RESPONSE TO COUNTY PLANNING: 
Comments do not require response. 

RESPONSE TO DEVELOPMENT ENGINEER: 
PLAT 
Computer generated outerboundary closure is attached. 
The legal description on the dedication sheet is the exact property description per 
the ownership documents. 

STREET PLAN 
The curb ramp has been relocated to the Westcliff Drive Pedestrian Path location. 
Since the Pathway will be constructed to meet City Standards it is assumed that all 
maintenance of the path will be done by the City. 

An alternative location for the Cart Path has been added to the Site Development 
Plans between Lots 14 and 15. 

Compacted Class 6 ABC has been added to the ends of the Curbwalk at the 
intersection of Club Court and 12th. Street. 

SITE DEVELOPMENT PLAN 
A separate Tract has been added to the Final Plat 'Nhich describes the median area 
which will be conveyed to the HOA for maintenance. R4-7 signs have been added 
at each end of the median. 

The stqne wall has been relocated outside of the multi-purpose easement. 

IMPROVEMENT AGREEMENT 
A revised Improvement Agreement is attached. 



DRAINAGE REPORT 
Requested area calculations for the drainage fee are attached. 

RESPONSE TO POLICE DEPARTMENT: 
An alternative location for the Cart Path has been added to the Site Development 
Plans between Lots 14 and 15. 

RESPONSE TO CITY PARKS: 
$4950.00 will be paid to the City Parks and Recreation Department prior to the 
Recording of the Final Plat. 

RESPONSE TO U.S. WEST: 
Comments do not require response. 

RESPONSE TO UTE WATER: 
Water Plans have been change in response to comments. 

RESPONSE TO PUBLIC SERVICE CO: 
The requested 1 0 ft. utility easements have been added to Lots 5 and 8. 

RESPONSE TO CITY UTILITY ENGINEER: 
1. Manholes have been relocated in the asphalt. 

2. Manhole numbers have been added to the profile. 

3. A note has been added to the detail for service connections indicating 
that all servic~s will by wye type connections. 

4. The elevation for the existing Manhole in 12th. Street have been changed. 

5. Rim elevations for Manholes have been added to the profiles. 

6. Sewer mains have been lowered to maintain a min. of 72" of cover. 

7. The common Sewer Service Trench Detail has been revised. 

8. Manhole locations have been added to the Coordinate List. 

9. Bench Mark information has been added to the plans. 

RESPONSE TO FIRE DEPARTMENT: 
An additional fire hydrant has been added to the Water Plans. 
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RESPONSE TO U.S. POSTAL SERVICE: 
Comments do not require a response. 

RESPONSE TO BRAND VALLEY WATER USERS: 
Comments do not require a response. 

RESPONSE TO COMMUNITY DEVELOPMENT: 
1. The proposal calls for the escrow payment to the City in leu of actual 
street improvements to 12th. Street and G Road. 

2. $4950.00 will be paid to the City Parks and Recreation Department prior 
to the Recording of the Final Plat. 

3. Building Setback requirements on the Site Development Plan has been 
changed in response to comments. Maximum building heights have also 
been added to the plan. ~ 

4. A separate Tract has been added to the Final Plat which describes the 
median area, which will be conveyed to the HOA for maintenance. 

5. The boundary fence has been changed in response to comments. 

6. A note has been added to the Site Development Plan which indicates that 
no direct driveway access will be allowed onto 12th. Street and G Road. 

7. No changes are requested to the Westcliff Drive R. 0. W. 

8. An Avigation Easement is attached. 

9. AQ alternative location for the Cart Path has been added to the Site 
Development Plans between Lots 14 and 15. Since the Pathway will be 
constructed to meet City Standards it is assumed that all maintenance of the 
path will be done by the City. 

10. Street names have been changed. 

11. The stone vvall and sign has been relocated outside of the multi-purpose 
easement. 

RESPONSE TO CITY PROPERTY AGENT: 
If the legal description within the dedication on the final plat is described by 
metes and bounds it will not coincide with the description contained within 
the Warranty Deed. Therefore, no change will be made. 



STAFF REVIEW 
::~1:···~·~:::~ili·=·~··:-:.:·imq·m¥l·i··%·M~~ 

FILE: #21-94 

DATE: February 16, 1994 

STAFF: Kathy Portner 

REQUEST: Final Plat/Plan--Country Club Estates 

LOCATION: SE comer of G Road and 12th Street 

APPLICANT: Sidney Gottlieb 
mi:i: 

EXISTING LAND USE: Undeveloped 

PROPOSED LAND USE: Residential 

SURROUNDING LAND USE: 
NORTH: Residential 
SOUTH: Undeveloped 
EAST: Residential and Undeveloped 
WEST: Undeveloped 

EXISTING ZONING: Planned Residential, 6 units per acre (PR-6) 

PROPOSED ZONING: Same 

SURROUNDING ZONING: 
NORTH: Planned Residential 
SOUTH: Highway Oriented 
EAST: RSF-5 
WEST: ·County--R-I-B 

RELATIONSHIP TO COMPREHENSIVE PLAN: 

No plan exists for this area. 

STAFF ANALYSIS: 

The following comments are offered for the developer's response: 

1. Half street improvements will be required for the frontage along 12th Street and G 
Road. 



2. Parks and Open Space fees of $225 per unit must be paid prior to recording the plat. 

3. A 25' setback along 12th Street and G Road will be required as agreed upon with the 
preliminary plan. The proposed setbacks shown on the plat do not match the building 
envelopes shown on the site plan. Please make them consistent. The approved front 
yard setback for internal streets is 20' with a 15' rear yard setback (as per the 
preliminary plan approval). Please include dimensions on the site plan. Lot 12 appears 
to be unbuildable. Maximum building height must be indicated on the plat and/or site 
plan. A maximum height of 25' was indicated and approved with the preliminary plan. 
Maximum height will be measured from the approved grading of the site to the highest 
point on the roof, excluding chimneys and antennas. 

4. All open space tracts must be dedicated to the homeowners association and maintained 
by the home owners association. The City is evaluating the proposed landscaped 
median in the entryway as to how it should be dedicated. Development and 
maintenance of the median will be the responsibility of the developer and homeowners 
association. 

5. The proposed boundary fence must be designed in accordance with site distance triangle 
requirements at the entry, the comer of 12th and G Road and at the comer of Westcliff 
Drive and G Road. The fence along the south property line must be off-set 10' to the 
north and along the east property line from lot 14 south must be off-set 10' to the west 
so that the utility easement is unrestricted to allow access for sewer line maintenance 
and repair. The homeowners will be responsible for maintaining the 10' strip. 

6. The plat and/or site plan must include a note indicating lots 1 and 22 will not be 
allowed driveway access onto the entry drive and that no driveway access will be 
allowed onto 12th Street, G Road or Westcliff Drive. 

7. As determined with the preliminary plan approval, the ROW for Westcliff Drive will 
remain; however, improvements will not be required. 

8. The subdivision is located within the Airport Area of Influence. The A vigation 
Easement must be recorded with the fmal plat. Residential development is allowed 
within the area of influence. 

9. The pedestrian/golf cart easement access to Westcliff Drive is not acceptable as the only 
connection. An easement will be required to tie into the easement that was required of 
the Horizon Park East Subdivision that is adjacent to lot 14 of this development. Lots 
at the east end of S. Club Ct. must be reconfigured to allow for that access. Fences 
and/ or gates will not be allowed to cross this easement. The pedestrian easement 
between lot 9 and 10 should also be retained to provide access the future developments 
to the east. The easement must be a minimum of 12' wide. The easement may not be 
fenced. Both pedestrian/golf cart easements must be developed with a paved path a 
minimum of 8' wide. Maintenance of the paths will be the responsibility of the 
homeowners. 



10. To avoid confusion, the proposed street shown as Club Place and S. Club Ct. should 
be "Club Ct." and the street shown as N. Club Ct. can remain as N. Club Ct. 

11. The subdivision sign as proposed is acceptable. The stone wall proposed for the sign 
cannot exceed 30" in height. 

STAFF RECOMMENDATION: 



STAFF REVIEW 

FILE: #21-94 

DATE: February 23, 1994 

STAFF: Kathy Portner 

REQUEST: Final Plat/Plan--Country Club Estates 

LOCATION: SE corner of G Road and 12th Street 

APPLICANT: Sidney Gottlieb 

EXISTING LAND USE: Undeveloped 

PROPOSED LAND USE: Residential 

SURROUNDING LAND USE: 
NORTH: Residential 
SOUTH: Undeveloped 
EAST: Residential and Undeveloped 
WEST: Undeveloped 

EXISTING ZONING: Planned Residential, 6 units per acre (PR-6) 

PROPOSED ZONING: Same 

SURROUNDING ZONING: 
NORTH: Planned Residential 
SOUTH: Highway Oriented 
EAST: RSF-5 
WEST: County--R-I-B 

RELATIONSHIP TO COMPREHENSIVE PLAN: 

No plan exists for this area. 

STAFF ANALYSIS: 

The proposal is for 22 single family lots on approximately 5 acres at the southeast corner of 
27 Road and G Road. One access to the development is being proposed off of 12th Street. 
The property is zoned Planned Residential not to exceed 6 units per acre (PR-6). The proposed 
density is 4.4 units per acre. 



The petitioner has responded to the comments and conditions made at the preliminary plan 
approval with the submittal of the final plan and plat. The City has agreed that improvements 
to West Cliff Drive should not be required at this time but the ROW will remain. 

The petitioner has adequately responded to review comments with the following exception: 

1. A computer generated outer boundary closure must be provided. 

2. Minor maintenance and repair of the two proposed pathways will be the responsibility 
of the homeowner's association. Pathways may not be blocked by a fence or gate. 

3. The required signage at the end of the median must be shown on the plans. 

4. The proposed maximum building height of 25' must be shown on the plat and/or site 
plan. 

5. Direct access from lots onto 12th Street, G Road or West Cliff Drive will be prohibited. 

STAFF RECOMMENDATION: 

Staff recommends approval of the final plan and plan for Country Club Estates subject to the 
following conditions: 

1. A computer generated outer boundary closure must be provided. 

2. Minor maintenance and repair of the two proposed pathways will be the responsibility 
of the homeowner's association. Pathways may not be blocked by a fence or gate. 

3. The required signage at the end of the median must be shown on the plans. 

4. The proposed maximum building height of 25' must be shown on the plat and/or site 
plan. 

5. Direct access from lots onto 12th Street, G Road or West Cliff Drive will be prohibited. 

6. All other review comments as agreed to in the response to comments dated February 
24, 1994 be adequately addressed prior to recording the final plat. 

SUGGESTED PLANNING COMMISSION MOTION: 

Mr. Chairman, on item #21-94, Final Plan and Plat for Country Club Estates, I move we 
approve this subject to the staff recommendation as presented. 
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THOMAS A. LOGUE 
LAND DEVELOPMENT CONSULTANTS 

February 28, 1994 

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

RE: COUNTRY CLUB ESTATES, File No. 21-94 

Dear Ms. Portner: 

RECEIVED GRAND JUNCTION 
PLANNING DEPARTMENT 

r.r:~, •"l ') "'"' 
i ;... ..) I•J I) 1 ..;_ ._.. ,' 

At the request of Mr. Sid Gottlieb, the applicant, we are hereby requesting that the Final Plat and Plan 
application for Country Club Estates be removed from the March 1, 1994, Planning Commission 
meeting. Further, we would request that no other action be taken with the application. 

This was a difficult decision to make, however, given the unanticipated high development costs 
associated with the development the applicant has not other alternative available. 

We will be looking foreword to working with the Staff and Planning Commission on a new 
development plan. 

We would like to take this opportunity to thank you for your effort an apologize for any 
inconvenience which may have been created. 

Respectfully, 

~ ~i;JA·v~ i{(((_pm' tZJ ~ 
Thomas A Logue. '/ ? 
xc: Sid Gottlieb 

227 SOUTH 9TH STREET • GRAND .JUNCTION, COLORADO B 1 501 
(303) 245-4099 
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DEVELOPMENT IMPROVEMENTS AGREEMENT 

1. Parties: The parties to this Development ImprovementS A.greement ("tbe 
Agreement") are Co uNTil.- 'f Ct-v 13 Fs m T'l?, G L c. ("the 
Developer") and THE CITY OF GRA.J.~D JD~CTIO~, Colorado ("the Cit~/'). 

THEREFORE, for valuable consideration. ~he receiot and adeauacv of which is . . ~ 

acknowledged, the Panies agree as follows: 

2. Effective Date: The Effective Dare of ~he .-\greement \viil be the dare that this 
agreement is recorded \vhich is not so one!" :han :-ecordation or the Gil a 1 P/u f 
/q/ Ca(/,··rlrr Clvb E.sft:A-1-es 

J 

RECITALS 

The Developer seeks permission to develop property \vi thin the City to be known as 
Cor./"'-'ne Y Cc.. v8 Es Tft7E.S . which property is more parLicularly desc:ibed 
on Exhibit ".A." attached and incorporated by :his reie:-ence (the "Propeny"). The City seeks 
to protect tbe health.. safety and general \velfare or the community by requiring the 
completion of various improvements in the det;·eloprnent and limiting the harmiul effec:.s of 
substandard developments. The purpose or this A.greement is to protect the City from the 
cost of completing necessary improvementS irself and is not executed for the benerit of 
materialmen, laborers, or others providing \vork services or material to the development or 
for the benefit of the purchasers or use!"s of the development. Tne mutual promises, 
covenants, and obligations contained in :hj' .-\~ee:nent are authorized by state taw. the 
Colorado Constitution and the City's lanci development ordinances. 

DEVELOPER'S OBLIGATION 

3. Improvements: The Develope!" \viil desig:IL construct and instalL at irs own 
expense, those on-site and off-site improve!llenrs listed on Exhibit "B" attached and 
incorporated by this reference. The Develope:- agrees to pay the City ror inspection services 
performed by the City, in addition to amountS shoV~TI on Exhibit B. Tne City estimates tilat 
$ 750!!':' will be required for Ciry inspection of the required improvements. Tne 
Developer's obligation to complete. the improvements is and will be independent of any 
obligations of the City contained herein.. 

4. Security: To· secure the performance oi ir.s obligations under this }\greement 
(except its obligations for warranty unde: paragraph 6), the Developer \viil enter into an 
agreement which complies with either option identified in paragraph 28. or other written 
agreement between the City and the Developer. 

5. Standards: The Developer will construct the ImprovementS according to the 
standards and specifications required by the City E11gineer or as adopted by the City. 

Original 
Do NOT Removcw 
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c. Developer's insolvency, the appointment of a receiver for the Developer or 
the filing of a voluntary or involuntary petition in bankruptcy respecting the 
Developer; in such event the City may immediately declare a default without 
prior notification to the Developer; 

d. Notification to the City, by any le:1der with a lien on the propeny, of a 
default on an obligation: the City may immediately declare a default \vithout 
prior notification to the Developer: 

e. Initiation of any foreclosure action of any lien or initiation of mechanics 
lien(s) procedure(s) against the Property or a ponion of the Property or 
assignment or conveyance of the Property in lieu of foreclosure; the City may 
immediately declare a default without prior notification to the Developer. 

13. Measure of Damages: The measure of damages for breach of this Agreement 
by the Developer will be the reasonable cost of satisfactorily completing the Improvements 
plus reasonable City administrative expenses. For improvements upon which construction 
has not begun, the estimated costs of the Improvements as shown on Exhibit "B" will be 
prima facie evidence of the minimum cost of completion; however, neirher that amount or 
the amount of a letter of credit~ the subdivision improvements disbursement agreement or 
cash escrow establish the maximum amount of the Developer:s liability. 

14. City's Rights Upon Default: \Vhen any event of default occurs, the City may draw 
on the letter of credi4 escrowed collateral, or proceed to collect any other security to the 
extent of the face amount of the credit or full J.mount oi escrowed collateraL casb. or 
security less ninety p~rcent (90%) oi the estimated cost (as sho'.VTI on Eiliibit "B") oi all 
improvements previously accepted by the City or may exercise its rignrs to disbursement of 
loan proceeds or other funds under the improvements disbursement agreement. Tne City 
will have the right to complete improvements itself or it may conrracr with a third party for 

· completio~ and the Developer grants to the City, irs successors .. assigns, agents" contractors" 
and employees, a nonexclusive right and easement to enter the Property for the purposes 
of constructing, reconstructing, maintaining, and repairing such improvements. Alternatively, 
the City may assign the proceeds of the letter of credit~ the improvements disbursement 
agreemen4 the escrowed collateral .. cash, or other funds or assets to a subsequent developer 
(or a lender) who has acquired the development by purchase, foreclosure or otherwise who 
vvill then have the same rights of completion as the City if and only if the subsequent 
developer (or lender) agrees in writing to complete the unfinished improvements and 
provides reasonable security for the obligation. In addition,· the City may also enjoin the 
sale, transfer, or conveyance of lots within the developmen4 until the improvements are 
completed or accepted. These remedies are cumulative in nature and are in addition to any 
other remedies the City has at law or in equity. 

15. Indemnification: The Developer expressly agrees to indemnify and hold the City, 
its officers, employees and assigns ha..rmless from and against all cl<1imc;, costs and liabilities 
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of every kind and nature, for injury or damage received or sustained by any person or entity 
in connection with, or on account of the. performance of work at the development or the 
Property pursuant to this Agreement. The Developer further agrees to aid and defend the 
City in the event that the City is named as a defendant in an action concerning the 

·performance of \vork pursuant to this Agreement. The Developer further agrees to aid and 
defend the Citv in the event that the Citv is named as a defendant in an action concernin2: 

~ . -
the performance of work pursuant to this .A.greement except where such suit is brought by 
the Developer against the City. The Developer is not an agent or employee of the City. 

16. No Waiver: No waiver of any provision of this A.greement by the City will be 
deemed or constitute a waiver of any -other provision. nor will it be deemed or constitute 
a continuing waiver unless expressly provided for by a written amendment to this Agreement 
signed by both City and Developer; nor \vill the waiver oi o..ny default under this . .-~greement 
be deemed a waiver of any subsequent default or defaults of the same ~ype. The City .. ·s 
failure to exercise any right under this A.greement \vill not constitute ~he approval of any 
wrongful act by the Developer or the acceptance of any improvement. 

17. Amendment or Modification: The parties to this .-\greement may amend or 
modify this Agreement only by written instrument executed on behalf oi the City by the City 
Manager or his designee and by the Developer or his authorized officer. Such amendment 
or modification will be properly notarized before it may be effective. 

18. Attorney's Fees: Should either pany be required to resort to litigation to enforce 
the terms of this Agreement, the prevailing party, plaintiff or defendant. '>viil be entitled to 
costs, including reasonable attorney's fees and expert \vitness fees. :... om :he opposing pany. 
If the coun awards relief to both parties. the attorne~/s :ees :nav Je ~quirably divided 
between the parties by the decision maker. 

19. Vested Rights: The City does not warrant by this Agreement that the Developer 
is entitled to any other approval(s) required by the City, i£ any, before the Developer is 
entitled to commence development or to transfer ownership of property in the development. 

20. Third Party Rights: No person or entity who or which is not a party to this 
Agreement will have any right of action under this Agreement. 

21. Time: For the purpose of computing the .Abandonment and Completion Periods, 
and time periods for City action, ·such times in which war,. civil disasters. or ac:-..s of God 
occur or exist. will not be included if such times prevent the Developer or City from 
performing its obligations under the Agreement. 

22. Severability: If any pan, term, or provision of this A..greement is held by the 
courts to be illegal or otherwise unenforceable, such illegality or unenforceability will not 
affect the validity of any other pan, teriiL or provision and the rightS of the parties Mll be 
construed as if the pa..rr~ term, or provision was never pan of tbe A.g:reement. 
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(I) shall provide, among other things, for the bank to guarantee and warrant ro the City that 
it shall: 

a. have available money equal ro ~he estimated costli of the required 
improvements, in an amount eauai ~o :he amount agreed upon in the 
Improvements Agreement: 

b. only pay such amounts to conrrac:ors wno have constructed required 
Improvements; 

c. only pay such amounts after the bank has received the written approval of 
the City Engineer, or his designee: :he C:ry E11~neer shall inspect \vithin 
three (3) working days of request: 

d. in the event the bank disburses \vithout ~he City Engineer having approved 
such disbursement, the Bank shall pay, in 2.ddition to all other sums it \vould 
otherwise be obligated to pay. :o the c:ry the amount of the t.vTongful 
disbursement if the City Engineer de~ermines that the work is not acceptable. 
based on the approved plans and specifications. The City shall use sucb. 
money to cause the work to be constru~ed in accordance with the apprqved 
plans and specifications: 

a. The Finance Deparunent oi :he c::y ·.vill act as disbursing age 
account for disbursements :o De".relooer as 
improvements are complered and accepted. 

b. The City will accept a ca.sh deposit from the Dev. .. oper equal to the City 
approved estimate of the required improveme ~ for purposes of securing 
and guaranteeing the construction oi tht! re .. · ed se\ver, water, streetS. and 
on-site improvements in the developm plan. Such deposit(s), currently 
estimated at approximately S shall be given to the City" s 
Finance Departmen~ cornmino' d wirh other funds of the City and 
specifically invested in the ' orr term market. Interest income shall be 
allocated to the Develope~ esc:ow account monthly, in the same manner as 
other short-term inve ents of the ciry. · 

c. Such interest i orne shall be used to reimburse the General Fund of the 
City for ace ting and transaction costS incurred in making payments to 
the app riate contractors. For purposes of this agreement, the City's costs 
sh e one hundred dollars (SIOO.OO) for each check clisbursement or other 
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23. Benefits: The benefits of this Agreement to the Developer are personal and may 
not be assigned without the express written approval of the City. Such approval may not 
be unreasonably withheld, but any unapproved assignment is void. Notwithstanding the 
foregoing, the burdens of this Agreement are personal obligations of the Developer and also 
will be ~inding on the heirs, successors, and assigns of the Developer, and shall be a 
covenant( s) running with the Property. There is no prohibition on the right of the City to 
assign its rights under this Agreement. The City will expressly release the original 
Developer's guarantee or obligations under the improvements disbursement agreement if 
it accepts new security from any developer or lender who obtains the Property. However, 
no ·other act of the City will constitute a release of the original Developer from his liability 
under this Agreement. 

24. Notice: Any notice required or permitted by this Agreement will be deemed 
effective when personally delivered in writing or three (3) days after notice is deposited 'With 
the U.S. Postal Service, postage prepaid, certified, and return receipt requested, and 
addressed as follows: 

If to Developer: 

If to City: 

5toNt{Y 6orrt...tEB,, .C6ur.rl-r'l Clv6 GSkle~ Lt..c.. 

177 E/C(/t/ood Je.....-,..-"cc 

City of Grand Junction 
Community Development Director 
250 N. 5th Street 
Grand Junction, Colorado 81501 

25 .. Recordation: Developer will pay for any costs to record a copy of this 
Agreement in the Oerk and Recorder's Office of Mesa County, Colorado. 

26. Immunity: Nothing contained in this Agreement constirutes a waiver of the 
City's ·sovereign immunity under any applicable state law. 

27. Personal Jurisdiction and Venue: Personal jurisdiction and venue for any civil 
action commenced by either party to this Agreement whether arising out of or relating to 
the Agreement, letter of credit, improvements disbursements agreement, or cash escrow 
agreement or any action. to collect security will be deemed to be proper only if such action 
is commenced in Mesa County. The Developer expressly .waives his right to bring such 
action in or to .remove such action to any other court whether state or federal. 

28. The improvements gua~ntee required by the City Code to ensure that the 
improvements described in the improvements agreement are constructed (to city standards) 
may be in the form of an agreement: (I) between a bank doing business in Mesa County 
and the City or as described in (ll), below. The agreement between a bank and the City 
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~rff~~ffiffi~~~~~~~~~~~~~~~~~~~t 

deposited. After all required improvements have been made an cepted 
by the City, any surplus funds remaining in the account (in . ess of the two 
percent minimum or the calculated transaction cos all be returned to the 
developer within thirty (30) days of said ac ance date. ..-\ny transaction 
costs which are not covered by th ount of the deposit plus accrued 
interest shall be paid to the · by the Developer in like manner \Vithin 
thirty (30) days of co uon of the improvements. ~o guarantee as to the 
level of intere · come or rate of rerum on the funds so deposited is either 
implie made in this o.~eement: the City agrees only to keep the funds . . . ... .. 

d. in any event. the Developer promises to construct the required improvements 
to the satisfaction of the City En~neer. in accordance with the approved 
plans and specifications. 

29. a. Conditions of Acceptance: Tne City shall have no responsibility or liability 
with respect to any street, or other improvement(s), nonvithstanding the use 
of the same by the public. unless the street or other improvementS shall have 
been accepted by the City. 

Prior to requesting final acceptance of _streets, storm drainage facilities. or 
other required improvementS. the Developer shall furnish to the City 
Engineer as-built drawings in reproducible form and copies of results of all 
construction control tests required by City specifications. 

b. Phased Develoomenr: If the C~ty allows a street to be constructed in stages. 
the Developer of the first one-half street opened for traffic shall construct 
the adjacent curb, gutter and sidewalk in the standard location and shall 
construct the required width of pavement from the edge of gutter on his side 
of tbe street to enable an iliirial two-way traffic operation \vithout on-street 
parking. That Developer is also responsible for end-transitions, intersection 
paving, drainage facilities, and adjustmentS to existing utilities necessary to 
open the street to traffic. 

City of Grand Junction 
250 Nonh Fifth Street 
Grand Junction CO 81501 

By: 
Neva B. Lockhart 
City Clerk 

--~----~--------------------Mark K. Achen 
City Manager 

Attest: 



IMPROVEMENTS LJST/DETAIL 

DATE: Fe-;3gl./&2( I 1'194 
(Page 1 of 2) 

NAME OF DEVELOPME~ .-Ui:t-~«ti!-'1' Cd,-cJ! Blll7ES 
LOCATION: 5. & G ~ad~ /2f:!l _5-fre.et:_ 
PRI~ED NAME OF PERSO~ REPARING: ~~~o~~~W~S~&~-~l~o_6~U.~~---------------------------

:! • SANITARY SEWER 
1. Clearing and grubbing 
2. cu~ and remove asphalt 
3. PVC sanitary sewer main (incl. 

trenching, bedding & backfill) 
4. Sewer Services (incl. trenching, 

bedding, ·& backfill) 
5. Sanitary sewer manhole(s) 
6. Connection to existing manhole(s) 
7. Aggregate Base course 
3. Pavement replacement 
9. Driveway restoration 

lO. Utility adjustments 
II. DOMESTIC WATER 
l. Clearing and grubbing 
2. cu~ and remove asphalt 
3. Water Main (incl. excavation, 

bedding, backfill, valves and 
appurtenances) 

4. Water services (incl. excavation, 
bedding, backfill, valves, and 
appurtenances) 

5. Connect to existing water.line 
6. Aggregate Base Course 
7. Pavement Replacement 
a. Utility adjustments 

III. STREETS 
l. Clearing and grubbing 
2. Ea~~work, including excavation 

and embankment construction 
3. Utility relocations 
4. Aggregate sub-base course 

(square yard) 
5. Agg=egate base course 

( sql:are yard) 
6. Sub-grade stabilization 
7. Aspcalt or concrete pavement 

(s~are yard) · 
8. Curb, gutter & sidewalk 

(linear feet) 
9. Driveway sections 

(square yard) 
10. Crosspans & fillets 
11. Retaining walls/structures 
12. Sto~ drainage system 

UNITS 

LF 

Inc. tl6ove 
u= 
LF 

cY 

2t' 
7?)/"1 

LF 

SF 

TOTAL 
QTY. 

780 

. 7.50 

.5 

48 
/181 

22. 

I 
8 

Z5 

205 

38ZS 
tj_50 

!..42_0 

805 

UNIT 
PRICE 

24~ 

L8t;2 

/_Z£)0 ~ 

sooC?! 

IZ~ 

!5~ 

500tp 

250()~ 
J(p~ 

4~ 

zo~ 

17 t?.E 

~~ 
25~ 

lf_Q2 

TOTAL 
AMOUNT 

{a:;x)S!? 

- o-
/Cf ,2S7 

; 

Jg, 500 

~ooo 
5??0 

-t:::>-

- o-
- o-
-o-

57~ 

128 
LOD 

-o-

-o-

- o-
-o-

23( 750 

- o-

- o-
4Z00 
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(Page 2 of 2) 

13. Signs and other traffic 
control devices 

14. Construction staking 
15. Dust control 
16. Street lights (each) 
IV. LANDSCAPING 
1. Design/Architecture 
2. Earthwork (includes top 

soil, fine grading, & berming 
3. Hardscape features (includes 

walls, fencing, and paving) 
4. Plant material and-planting 
5. Irrigation system 
6. Other features (incl. statues, 

water displays, park equipment, 
and outdoor furniture) 

7·. curbing 
8. Retaing walls and structures 
9. One year maintenance agreement 

V. MISCELLANEOUS . 
1. Design/Engineering 
2. surveying 
3. Developer's inspection costs 
4. Quality control· testing 
5. Construction traffic control 
6. Rights-of-way/Easements 
7. City inspection fees 
8. Permit fees 
9. Recording costs 

10. Bonds 
1l. Newsletters 
12. Ganeral Construction Supervision 
13. Other 
14. Other 

4 /50~ 

LS 
z 750~ 

L5 

L.S 

t.S 
?5 

?S 

?5 
L5 
LS 

LS 

TOTAL ESTIMATED COST OF IMPROVEMENTS: $ 171;551 e.:: 

SIGNATURE OF DEVELOPER DATE 
(If o:rporatkln, to be signed by Pre~klent and an.t8d 

to "r:lf Secnttary m;ather wfth the c:arparata .. a.} 

!000 

·tsoo 

J..f.L_ 
5CO 

8000 

zoro 
-o-

7SO 
5j 000 
I, tJtX:} 
!...o-

(00 

({) 0 
-C;-
-CJ-

I have reviewed the estimated costs and time schedule shown above and, based 
on the plan layouts submitted to date and the current costs of construction, 
I take no exception to the above. 

CITY ENGINEER DATE 

COMMUNITY DEVELOPMENT DATE 


