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REVIEW SHEET SUMMARY 

FILE# 30-80 

ITEM ZONING OF ANNEX -PR 21 COUNTRY GLEN DATE SENT TO REVIEW DEPT. 4-04-80 

DATE DUE 4-l9-SO PRELIMINARY PI.AN 

PETITIONER r.eroy E McKee/John S NQil&on, Jr. 

LOCATION --~N~.W~._LC~oilr~nruear~noctf~F~~~·&~2~5~R~g~a~dd--------------------------------------------

DATE REC. 
4-07":'80 

4-16-80 

4-17-70 

4-17-80 

4-.16-80 

AGENCY 
MAPPING 

TRANS. ENG. 

CITY FIRE 

CITY ENGINEER 

UTE WATER 

COMMENTS 
No objection 

There is very little internal traffic cir
culation through the development (single 
access points to 5 of the 6 parking lots). 
This could present a pro~lem for emergency 
vehicles (especially fire) and to the residents 
if these access points had to be closed for 
any reason. 

Proposed water main sizes within this devel
opment are inadequate. We need a minimum 
an looped line in order to meet r~quirements 
for this type of development. Hydrant spacing 
will be 300' min. This will. apply to 25 Rd. 
& F~ Rd also. -Reecemend that another large 
line be run east on F~ Rd. to property line 
in order to loop the water system within the 
development. On site hydrants will also be 
required. In order to locate these, we need 
a plat with distances and building sizes. 
All access roadways must meet minimum size 
limitations for fire apparatus numbering system 
should be approved·by this office also in 
order to avoid loss of time due to difficulty 
in locating the proper residence. All water 
lines and hydrants should be in prioJ: to 
commencing construction. 
12" water line that is proposed will be needed 
in order to provide adequate fire flows. 

Power of attorney for full street improve
ments on F~ and 25 Road should be granted 
prior to recording plat. 
RiqQt of way at corner of F~ and 25 Road should 
be rounded to 20 ft. radius. 
I assume that internal sewer system will be 
privately owned and maintained. 
Detailed plans for any public sewers must be 
submitted for my approval prior to construction. 
This development will add significant traffic 
impact to the already deficient road system 
in this area. 
Apparently no public street~ are proposed 
internal to the site. 

1. In order to meet fire flow requirements for this 
development the developer will be required to continue 
an ex1st1ng 12" 'water main extension from the intersection 
of 24~ and F Roads. 
2. The extension will run East in theN. ROW ofF Road to 
25 Road, then North in the E. side ROW of 25 Rd to a point 
intersecting the North property boundary as presented in the 
preliminary plan. 
3. Class 200, 12" AC pipe will be installed according to 
Ute Water requirements and good engineering practices. 
(Approximately 6091' @ $14.75 per foot = $89,842.25.) 
4. Cost of the extension and cost participation in the exist
ing extension will be borne by the develop:er and is subject 
to rebates from subsequent extensions and/or connections, 
for a 10 year period from the date of contract. 
5. Extension policies, tap & connection fees will apply. 
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#3{)-80 

4-18-80 

4-21-80 

ZONING OF ANNEX.-PR 21 COUNTRY GLEN PRELIMINARY PLAN 

PUBLIC SERVICE 

PARKS & REC. 

Gas: Will require exhibit type easement. 
Request that developer contact P.S.Co. Gas 
Engineering prior to final plat. 
Electric: Requests exhibit type easement. 
See proposed route shown on plan returned to 
Planning Department. 

A landscape plan should be an intregal part 
of the development not just a rubber stamp 
beautification. 
The distinction between evergreen and decidious 
is not sufficient for evaluation. 

DESIGN & DEVELOPMENT PLANNER 
A more direct pedestrian linkage to the mail/laundry may be of more benefit 
than· a circuitous· route;. ·:hum·ah- behav-ior is'to- tr-avel the- shn:i!>'test path 
(whether it's_, inlproved & ~bt). 
2. Athrough route--possibly making the R-V area accessible from both 

F~ and 25 Road would be desirable. 
3. Dependent on the ,Width.of t-he pedestrian path and type of surface

some of the paths could be designed to function as alternate access 
for emergency vehicles. 

·4. Appropriate R.o.w. should be dedicated, with 25 Road considered an 
arterial (lOO'R.O.W.), and F~ Road a collector (66'R.O.W.) 

5. Indicate groundcover in l;andscape plan. 
6. Tra~h container areas should be indicated on plan. 
7. The following items should be addressed at final submittal: 

A. Covenants for maintenance 
B. Landscaping timetable 
c. POA for road improvements 
D. Details of tot lot, cross section of pedestrian ways. 
E. Signage program 
F. Type of screening (details on proposed wooden fence). 

STAFF RECOMMENDATION 
Recommend approval of re-zone as it conforms to the recommendations of the 
Northwest Vicinity Plan. 
Recommend approval of preliminary plan with the following to be addressed 
in final submittal: 
1. Comments of design & Development Planner re: landscaping & design 

elements. 
2. Appropriate R.O.W. where- necessary and POA for full street improve

ments to 25 and F~ Road. 
3. R.O.W. at corner of F~ and 25 Roads should be rounded to 20 ft. radius 

(City Engineer). 
4. Meet with transportation engineer to work out internal circulation 

for emergency access vehicles. 

4-29-80 GJPC- FLAGER/SCHOENBECK PASSED 6-0 A MOTION TO'RECOMMEND 
APPROVAL TO THE CITY COUNCIL OF THE ZONING OF THE 
ANNEXATION AS PR 21. 

FLAGER/RIDER PASSED 6-0 A MOTION TO RECOMMEND APPROVAL 
TO THE CITY COUNCIL OF THE PRELIMINARY PLAN, SUBJECT TO 
ALL STAFF COMMENTS AND RECOMMENDATIONS. 
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COUNTRY GLEN 

A PLANNED UNIT DEVELOPMENT 

Preliminary Plan 
and· 

Request for Rezoning 

Developer: John S. Neilson Jr. 

Designer: Muchow & Partners , Inc. 

Engineer: Paragon Engineering, Inc. 
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ZONE CHANGE REQUEST 

Application For Rezone 

Impact Analysis 

A. General 

B. Population 

CONTENTS 

C. Availability of Rental Housing 

D. Impact on Area 

Exhibit I 

Exhibit II 

E. Accessability 

Exhibit III 

F. Summary 
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PETITION AND APPLICATION FOR REZONING 

STATE OF COLORADO) 
' ) ss. 

COUNTY OF MESA ) 

TO THE PLANNING COMMISSION OF THE CITY OF GRAND JUNCTION 

Gentlemen: 

We, the undersigned,· being the owners of the following described 
property, situated in the City of Grand Junction, county of Mesa, State 
of Colorado, to-wit: 
Beginning at the WJ..i comer of Section 3, Township 1 South, Range 1 West of the Ute 
Meridian, thence South 89°57' East 659.85 feet, thence North 00°01' West 980.2 feet, 
thence South 74°27' West 400.0 feet, thence South 64°16' West 141.0 feet, thence 
West 147.2 feet, thence South 811.2 feet to the Point of Beginning; EXCEPT the West 
and South 30 feet for road right-of-way. 

Containing 
and request 
the City of 

AFI' 

12.4 acres, more or less, do respectfully petition 
that the Planning Commission amend the zoning ordinance of 
Grand Junction by changing said above described land from 
zone to P.R. 21 zone. 

Respectfully submitted, 

(OWner) 

tion Holder) 

STATE OF COLORADO) 
) ss. 

COUNTY OF MESA ) 

The foregoing instrument was acknowledged before me this 

day of By~~--~------------------------------------------for the purposes there1n set forth. 

My commission expires=--------------------------------------------------------

Notary Public 

*NOTE: Filing of a petition to rezone requires a deposit of $270.00 
vith the Planning Office to defray the cost of the amendment. 
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IMPACT ANALYSIS 

General 

Country Glen is a proposed multiple family rental project located in the 

Northeast quadrant of 25 and F! Roads. A total of 258 one and two bedroom 

units shall be constructed in two phases, with the first 108 units to be avail-

able for rent in the summer of 1981. Tennis courts and swimming pools shall 

be provided for tenant use in the common open areas, which comprise 40% of 

the site. The project shall provide middle-income housing, with 20% of the units 

(52 apartments) designated for low-income FHA Section 8 qualified tenants. 

Population 

Growth Projections 

Mesa County and Grand Junction are in the precarious position of becoming 

a primary service center for Western Colorado's Oil Shale production. This 

possibility has given a somewhat speculative nature to the area. However, even 

without such development, the region is expected to have a good rate of growth 

each year. The following data was obtained from the COLORADO WEST AREA 

COUNCIL OF GOVERNMENTS Growth Monitoring System Project Report for State 

Planning and Management, Region XI, December 1977. 
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MESA COUNTY 

1978 
1979 
1980 
1981 
1982 
1983 
1984 
1985 
1990 
1995 
2000 

CITY OF 
GRAND JUNCTION 

1978 
1979 ' 
1980 
1981 
1982 
1983 
1984 
1985 
1900 
1995 
2000 

POPULATION GROWTH PROJECTIONS 

BASED ON 
NATURAL GROWTH 

68,864 
72,882 
76,899 
80,917 
84,934 
88,952 
92,969 
96,987 

117,074 
137,161 
157,249 

i • 
26,168 
27,695 
29,222 
30,748 
32,275 
33,802 
35,328 
36,855 
44,488 
52,121 
59,755 

BASED ON 
GROWTH DUE TO 

ENERGY DEVELOPMENT 

74,167 
78,275 
87,665 
89,494 
95,126 
99,448 

105,055 
110,565 
132,177 
153,072 
173,760 

28,044 
29,570 
31,097 
33,471 
35,482 
37,036 
39,056 
40,967 
48,951 
56,784 
64,575 

Source: Colorado West Area Council of Governments (Growth Monitoring 
System Project Report for State Planning and Management, Region 
XI -- December, 1977) 

I 

I 



I 
I Population 

Mesa County was included in a 1977 Special Census conducted by the 
' -

J U.S. Census Bureau. The County itself experienced a 22. 9 percent increase 
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in population between April 1, 1970 and March 21, 1977. The City of Grand 

Junction itself over the same period had an increase of 3. 7 percent per year 

or 25.9 percent for the seven year period. The following information was 

based on the census and is referenced to the same. 

Population Figures by Decades 

YEAR GRAND JUNCTION MESA COUNTY 

1900 3,503 9,267 
1910 7,754 ~ 22,1~7 
1920 8,665 22,281 
1930 10,247 25,908 
1940 12,479 33,791 
1950 14,504 38,974 
1960 18,694 ·50,715 
1970 20,170 54,374 
1977 25,398 66,848 

Percent Population by Age Groups 

GRAND MESA 
AGE JUNCTION COUNTY AGE 

Under 5 10.4 10.9 45-49 
5- 9 10.3 11.1 50-54 

10-14 9.6 10.5 55-59 
15-19 8.0 7.9 60-64 
20-24 4.7 4.7 65-69 
25-,.29 5.0 5.2 70-74 
30-"-34 6.3 6.1 75 & over 

Median age 

STATE OF COLORADO 

539,700 
799,024 
939,629 

1,035,791 
1,123,296 
1,325,089 
1,753,925 
2,207,259 

not in special census 

GRAND 
JUNCTION 

6.2 
5.5 
4.6 
4.1 
3.7 
3.1 
4.5 

31.6 

MESA 
COUNTY 

6.1 
5.4 
4.6 
3.9 
3.6 
3.8 
3.7 

29.7 

At this writing, incentives for oil shale development have been approved 

by Congress, and Presidential approval is imminent. Energy related growth 

is inevitable to the Grand Junction area by this action. 
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Availability of Rental Housing 

An il)dependent housing study was performed in January and February 

of 1980. The survey size was 424 units, comparable to those proposed at 

Country Glen. There was one two-bedroom apartment vacancy found. 

High mortgage rates and growth shall further widen the gap between 

available rental units and the demand for them. Country Glen shall address 

that need. 

Impact on Area 

This portion of the northwest area is currently in commercial/industrial 

use to the south of Fi Road and in residential/agriculture use to the north. 

Fountainhead Subdivision, approximately i mile north of the site, has re

ceived final approval with a grols density of eight units to the acre. The 

Northwest Task Force has recommended that the subject area be used for 

high density residential, a recommendation in keeping with the proposed dev

elopment. When the developer of Country Glen extends sanitary sewer and 

adequate water to the area, it is anticipated that several of the larger tracts 

will be developed. 

Country Glen is located at the intersection of a principle arterial ( 25 

Road) and a collector, F! Road. 1 Access to Grand Junction is via Patterson 

Road, i mile south, or Highway 6 & 50, located approximately one mile south. 

Traffic would be discouraged along Ft Road, although the developer shall 

give power-of-attorney for the improvement of that road. 

The developer of Country Glen is proposing to construct a 12 inch sewer 

main to the interceptor line the City of Grand Junction is to construct in 

Patterson Road in the spring of 1981. A 12 inch water main shall also be 

1. Small, Cooley 1980 
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constructed in 25 Road to ensure adequate fire protection. The map following, 

Exhibit II , outlines these improvements. 

Accessability 

Country Glen a butts Foresight I,> ark, a planned industrial development, 

to the south. It is located approximately one mile north and east of the Mesa 

Mall. Both of these facilities shall be major employment centers when fully 

developed. The core area is easily accessed via Patterson Road or Highway 

6 & 50. The following map (Exhibit III) shows th·e proximate distance to 

business , employment and commercial centers. 
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SUMMARY 

Country Glen meets a housing need in the Grand Junction area by pro

viding a combination of low and moderate income apartments. The high density 

is in keeping with area planning recommendations, yet is offset by a high 

percentage of landscaped open area. The site amenities proposed are superior 

to those in comparable developments. 

For these reasons we would request approval of the rezone and pre-

liminary plan. 
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KEY TO EXHIBIT III 

Schools 

1. Pomona 

2. West Junior High 

3. Appleton 

4. Holy Family 

5. Tope 

6. Intermountain Junior Academy 

7. Grand Junction High 

8. Project R-5 

9. East Junior High 

10. Columbine 

11. Lincoln Park 

12. Intermountain Bible College 

13. Orchard A venue 

14. Riverside 

15. Nisley 

16. Mesa College 

Location MaE 

Points of Interest 

17. Foresight Park for Industry 

18. Bookcliff Country Club 

19. Federal Office Building 

20. Airport 

21. St. Mary's Hospital 
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I 22. Osteopathic Hospital 

I 
23. Center for the Arts 

24. Veterans Hospital 

I 25. Woo leo 

26. K-Mart 

I 27. Sears 

28. City Hall, County Courthouse 

I 29. Police /Fire Departments 

I 30. Public Library 

Parks 

I 31. Hillcrest Manor 

32. St. Mary's 

I 33. Sherwood Park 

I 34. Lilac 

35. Spring Valley 

I 36. Hawthorne 

37. Lincoln Park 
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Application 

PRELIMINARY PLAN 

APPLICATION 

Contents 

Subdivision Summary 

Title Report 

Adjacent Zoning 

Covenants 

Radon Survey 

Preliminary Geologic Report 

Preliminary Soils Survey 
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27-2.2 PRELIMINARY41tAN APPLICATION Feetfaid __ _ 

Amount Date 

A. (18) COPIES OF THIS APPLICATION REQUIRED. NUMBERING SYSTEM CORRES-

B. 

c. 

PONDS W~TH GRAND JUNCTION DEVELOPMENT REGULATIONS. LAYOUTS AND 
DESIGNS INI_TIATED .!?OR THIS APPLICATION SHOULD INCORPORATE THE 
DESIGN,STANDARDS REVIEWED IN SECTION III OF THE REGULATION. IF 
QUESTION NOT APPLICABLE, INDICATE BY N/A. 

Cormt.ry Glen 
(Name of Subdivision) 

Owners and or/Subdividers 

leroy E. McKee et al 
(Name) 

552 25 Road, Grand Jet., CO 

(Address) 

243-2582 

John S. Neilson, Jr. 

Suite a! Cj arne > 
650 South Cherry St. 
O:nver, CO 80222 

(Address) 

393-0701 

(Name) 

(Address) · 

(Business Phone) (Business Phone) (Business Phone) 

Designer: 

Muchow & Partners/Paragon Engineering,Inc. 

(Name) 

1725 Blake Street, O:nver, CO 80202 

(Address) 

534-5800 (243-8966 P.E.) 

(Business Phone) 

Colo. P.E. No. 9402 

(Registration and Number) · 

D. Legal Description. (Attach additional sheets as necessary.) 
Beginning at the ~ corner of Section 3, TcMnship 1 South, Range 1 West of the 
Ute Meridian, thence South 89°57 1 East 659.85 feet, thence North 00°01 1 West 
980. 2 feet, thence South 7 4 ° 27 1 West 400. 0 feet, thence South 64 °16 1 West 141. 0 
feet, thence West 147.2 feet, thence South 811.2 feet to the Point of Beginning; 
EXCEPT the West and South 30 feet for road right-of-way. 

Total Acreage 12.39 

E. Eighteen (18) copies of completed application and map submitted? 

Yes X No If "no", explain: • 

The following checklist shall be completed to insure that the map con
tains the essential information required by the subdivision regulations. 

FOR COMPLETE SUBMITTAL REQUIREMENTS, SEE THE GRAND JUNCTION DEVELOPMENT 
REGULATIONS. I NC0,.1PLETE SUBMITTALS WILL NOT BE ACCEPTED! 

27-2.2 f. Scale and Size 
(1) Proposed Name 
(2) Location and Boundaries 
(3) Names and Addresses of Subdivider and 

Engineer or Surveyor 

X 

X 
• 

X 
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NOTE: 

Text 

(4) 
(5) 
(6) 

T Acreage ... 
Da~of Preparation 

Loc tion and Dimensions for El!sting 
Streets, Alleys, Easements, and Water Courses 

(7) Location, Dimensions, and Names of Proposed 
Streets, Alleys, Easements, Lot Lines and 
Public Sites. Show PRELIMINARY Street 
Engineering including Pavement Widths, Curb, 
Gutters, Crosspans, and Sidewalks with Hori
zontal Dimensions 
Topography 
Floodplain Designation 

X 
X 

X 

X 

X 
N/A 
N/A 

(8) 
(9) 

(10) 
(11) 

Land Use Breakdown - Number and Size of Lots 
Sites for Multi-Family Residential, Business 
or Non-public Uses 

(258 units/1 
X 

(12) Adjacent Zoning 
(13) Names and Locations of Adjoining Subdivisions, 

Names and Dimensions of Existing Streets and 
Other Relevant Data on Adjoining Properties 

(14) Location and Size of Existing Sewer and 
Water Line~ and Proposed Utility Easements 

(15) Location and Size of Proposed Water and Sewer 
Taps, Easements, Line Sizes, Fire Hydrant 
Locations, and Street Lighting 

(16) All Applicable Drainage Information as Requir
ed in Sec. 27-2.2f, paragraph (4) 1 (Prelimin-
ary Plat Req~iremen•s). The ENTIRE drainage 
system to an acceptable disposal site must be 
addressed, NOT limited to on-site only. 

(17) Geologic Report (Preliminary Statement) 

X 

X 

X 

X 

X 
X 

ENGINEERING INFORMATION SUBMITTED ON PRELIMINARY PLAT IS NOT 
INTENDED TO BE DETAILED D'ESIGN. IT SHOULD BASICALLY BE A GRAPHIC 
PLAN WHICH SHOWS INTENT AND ANSWERS BASIC ENGINEERING QUESTIONS. 
(SIX (6) COPIES OF DRAINAGE, UTILITIES, AND ROADWAY INFOru1ATION 
REQUIRED FOR SUBlUTTAL) • 

Eighteen (18) copies of text material in report form submitted? 
Yes X No If "no", explain: 

Subdivision Summary Form? Yes X No _;;..::___ 

27-2.2 f (4) Copy of certificate of title with a list of all 
mortgages, judgments, liens, etc. of record. (3 copies) 

This application completed by: 

PARA.GCN ENGINEERING, The. 

(Name) 

P. 0. Box 2872, Grand Juoction, 
(Address) CO 81501 

• 

(Date) 

• 

I 
' 
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CITY 01·' GRl\~:D ,JUNCTIO~ ·-----------·------
Du tc: March 28, 1980 

Development Name: ____ c_o_un __ try~_G_l_e_n ____________________________ _ 

Filing ______________ _ 

I..ocat3on of t'lcvclopment: TO\'lNSHIP 1 South RANGE 1 West SEC __ J __ l/4_ Northeast 

0\·tner ( ~) NAM.E_IJ::;;.;;.:ro~y-.;;;:E~ • ...;~~.:.;;;ee;.;;:_. ----------- Esther M. McKee 

ADDRESS 652 25 Road, Grand Junction, CO 81501 
-------------------·----------

Developer (s) Nl\l·!E John s. Neilson, Jr. 
650 South Cherry Street, Smte 8 

ADDRESS Denver, CO 80222 

Type of Daveloprnent 

( ) Single Family 

Number of 
Dwelling units 

J ' 

Area* 
(Acres) 

(X) Apartments 258 2.6 

( ) 

{ ) 

( ) 

( ) 

( ) 

Condominiums 

Hobile Homes 

Corr.rnercia 1 N. A. 

Industrial N. A. 

Other (specify) 

Street & Parking 

Walkways 

Dedicated School Sites 

Reserved School Sites 

Dedicated Park Sites 

Reserved Park Sites 

Private Open Areas 

Easements (Pa:rrona Lateral #290) 

Other (Specify) Tennis Courts 
& Swimning Pools 

,TOTAL 

*By Map Hcasurc 

4.3 

0.3 

4.4 

0.2 

0.6 

12.4 

% of * 
Tot.:-.1 Area 

21% 

35% 

2% 

35% 

2% 

5% 

)00% 

I 
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.. ~-·~-····---- --~·---- .... -,~-li-------·---- .. -- '":J '-• ... - .... ,, '-•~ ~ • 

Pt·oposcd \·later sour~n) Ute Water canservancyQtrict 
--·-------------------------------------·-----

t; s t im.:1 ted S cwag e 0 i ::> po sa 1 Roqui rem en t __ .... 7.-7_.,_4_oo;;._ ___ g a 11 ons/ day. 

/.GTION: 

Planning Comnu. s s ion Recommendation 

Approval ( .) 

Disi:pproval ( } 

Remarks 

Date ,19 • 

City Co".lncil 

1:.pprova1 . ( ) 

IJisapproval ' ( ) 
~ ~ 

Relt'.arks 

Date ,19 

Note: This form is required by C.R.S. 106-3-37 (4) but is not a 
part of the regulations o~ the City of Grand Junction. 

• •• 
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Transarlrica Title Insurance Co,pany 

REALTY WORLD-MONUMENT REALTY 
ATTN: PAT STUCKER 

Your Reference -------------

N 6807098 c 0.--~~~~~------

Sheet 1 of _4_ 

652 25 Road 

...J 

AMOUNT PREMIUM 

914.50 OWNER $ 4 3 0 , 0 0 0 . 0 0 $ 

MORTGAGE S'-------S---~ 
.ADDITIONALCHARGES S 
COST OF TAX CERTIFICATE $_.-~.N:u..O.___ 
SURVEY COSTS $----

CC's To: 

(1) 

TOTALS $-----

Gene Mast 
301 First National Bank Blg. · 

CO.l\IMIT.MENT TO INSURE I Transamerica Title Insurance Company, a Califomia corporation, herein called the Company, for a 
valuable consideration, hereby commits to issue its policy or policies of title insurance, as identified in 
Schedule A, in favor of the proposed insured named in Schedule A, as owner or mortgagee of the estate or 

I interest covered hereby in the land described or referred to in Schedule A, upon payment of the premiums 
and charges therefor; all subject to the provisions of Schedules A and Band to the conditions and stipula
tions shown on the inside of the cover. 

I 
Customer Contact: Jeanice A. Swank 

Phone: 242-8234 

The effective date of this commitment is November 
At which time fee title was vested in: 

I 
I LEROY E. McKEE and ESTHER M. McKEE, 

I SCHEDULE A 

1. Policies to be issued: 

I {A) Owners': 

JOHN S. NEILSON, JR. 

I 
(B) Mortgagee's: 

I 
I 

By JEANICE A. SWANK 
' AUTHORIZED SIGNATURE 

29 , 19.l2._at 8:00 AM. 

in joint tenancy. 

I 

I 
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• 
SCHEDULE A-Continued 

Covering the Land in the State of Colorado, County of Mesa 
Described as: 

Beginning at the W~ corner of Section 3, Township 1 South, Range 1 
West of the Ute Meridian, thence South 89°57' East 659.85 feet, 
thence North 00°01' \\lest 980.2 feet, thence South 74°27' West 
400.0 feet, thence South 64°16' West 141.0 feet, thence West 
147.2 feet, thence South 811.2 feet to the point of beginning; 
EXCEPT the West and South 30 feet for road right of way. 

I 



e 

e c .. ' 

C.•T'i Bout-tt>AR I E.'S 
__ suei2Du~PINC:4 cn"l 
- 4t:QUN1"i lONE.<? 



I 
I 
I 
I 
I 
I 
I 

·I 
II 
I 
I 

!; I 
r I ' 

!I 
' 

I 
I 
,I 
I 
I 

Covenant,s 

Country Glen shall be owned by the developer, and operated and main-

tained by a management company. The units will not be condo mini umized. 

Rules shall be established for the tenants protection, and that of the develop-

ment. 
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I , Prealdent 
N. Kent e.l<w 
EugeneR.a.
Gordon w. S.uctw.r 

' PlllriCII C. Dwy., 
Robert J. Stveve 

I 
o ... J. Sleic'
Robert D. Ttooma 
O.y R. Wlndolpll 
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A Professional Corporation 

March 24, 1980 

Mesa County Planning Commission 
Colorado Department of Health 

Gentlemen: 

I Engineers Architects 

760 Honzon Dn"Ve 
Grand Junction. Colorado 81501 
303 243 7569 

Planners 

A gaiTlr.la radiation survt:!y was conducted in compliance \·tith Senate Bill #35 
as a portion of our client services. The follm'ling information is 
presented as details of this survey. 

Proposed Building Site 
Location/Description: Country Glen Subdivision 

Owner's flame: John S. Neil son 

Oi-mer' s Address: 

Survey Requested By: 

650 South Cherry Street, Suite 840, Denver, Colorado 

Paragon Engineering - I, Logue 

Date of Survey: ..:.M~a..!...:rc¥.!.hi......&24:Ll,L-Ll 9ot.l=8.tlo!Oi.-.-_ Survey By : J • Te 11 I a pp an 

Instrument Type: ...:S~c:.!.i!./..nt~iwl....!.l~om~e~tcoe..!...r __ Seri a 1 No. : .... 3 ..... 00 _____ _ 

Calibration: Cross calibrated with gas proportional ionization 
char.tber 

Survey Results (See attached plat map) 

{_) 

(_X ) 

(_). 

(_) 

{_) 

All meter readings less than 0.02 milliRoentgen per hour 
(20 r.ticro R/h). No tailings indicated. 

Highest reading bebteen .02 - .04 rnilliRoentgens per hour. 

Some readings greater than .04 rnilliRoentgens per hour. 

Gamma radiation coming from adjacent area. 

Tailings deposits indicated. 

I 

I 
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Mesa County Planning Commission 
Colorado Department·of Health 
Page 2 -

Description of Deposit: In concrete stoop south side of abandoned shed and 

I spot on soil east side of abandoned garage. 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
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I 

RecOillllendations: Remove concrete stoop from shed and excavate tailinqs 

from ground area east of garage, and transport to C.D.H. tailings repository prior 

to commencing site preparation. Contact C.D.H. (245-2400) for monitoring assistance 
auring tailings removal. 
Respectfully submitted, 

ARIX, A Professional Corporation 

/~~ 
J. Tell Tappan 
Health Physicist 

JTT/kaf 
Enclosure: Plat Map 
cc: Client w/enclosure 

File w/enclosure 

•• 
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LABDRATDRIES!IInC. 

I March 31, 1980 
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Paragon Engineering, Inc. 
P.O. Box 2872 
Grand Junction, Colorado 81502 

Attention: Katy Mcintyre 
Re: Geologic Hazards and Mineral Resources, Proposed Multi

Family Housing Project by John Neilson, near 25 & F! Roads, 
Grand Junction, Colorado, Job 1-41 

Gentlemen: 

As requested, we visiteq the referenced site, located in 
part of the SWi, NEi, Sectio« 3, T !S., R. lW., Ute Meridian, 
to determine the geologic hazards and/or mineral resources, if 
any, for land use control. The site is bordered on the south by 
F! Road, the west by 25 Road, and is about 900 feet long north 
to south and 630 feet wide east to west. 

The site was being drilled and sampled for evaluation of 
the site specific engineering characteristics during our geolo
gic reconnaissance. The test holes generally showed about one 
foot of medium stiff silts and clays over about 50 to 55 feet 
of soft to very soft silts and clays wit~ occasional sand lenses 
over dense gravels and cobbles over Mancos Shale bedrock. Ground
water was generally encountered at shallow depths. The soils are 
generally slopewash and debris fan materials originating from 
the nearby Mancos Shale and Mesa Verde Formations in the Book
cliffs. 

We feel the depth to bedrock should pose no problems related 
to swelling and that the only possible problems will be a high 
groundwater table and the compressibility of the normally consoli
dated clays and silts) which are being evaluated at this time. 

We .feel tbat. ,no .. known mineral resources will be made inacces
sible by this project; however, there are oil and gas fields in 
the area which have, not been evaluated at this time. 

P.O. Box 3142. 3224 Highway 6 & 24, No.3 • Grand Junction, Colorado 81502. 303-434-9873 

I 
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In summary, there are no apparent geological reasons why 
this project should not be approved. 

Should you have any questions, please call. 

Yours truly, 

GEO TESTING LABORATORIES, INC. 

Andrew A. Porter, P.E. 
President 

AAP/kl 

I 

I 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
( ) 
I" 

I 

RAVOLA VERY FINE SANDY LOAM, 0 to 2 percent slopes, Class I Land (Rf) 

This soil occurs either along washes or arroyas extending from the 

north or on broad coalescing alluvial fans. The alluvial material 

from which the soil has developed was derived from sandstone and shale 

and ranges from 4 to 20 feet deep. 

This soil is much like Ra.vola fine sJ.ruiy loam, 0 to 2 percent slopes, 

but is generally more uniformly level. The texture is prevailingly 

very fine sandy loam, but the percentage of' silt is noticeably 

higher in some places. A few small areas that have a loam texture 

are included. i • 

The lQ- or 12-inch surface layer consists of' light brownish-gray 

to very pale-brown very fine sandy loam. In some places the under

lying thin depositional layers vary only slightly in color or texture. 

In other places, especially near drainage courses, the layers are 

more variable and may grade to loam, silt loam, or fine sandy loam. 

Nevertheless, :Byers of' very fine sandy loam are more numerous. Below 

depths of' 4 to 5 feet, the texture is sandier, and at depths of' 8 
to 12 feet strata of' loamy fine sand, gravel, and scattered sandstone 

rock are common. 

Disseminated lime occurs from the surface downward. Owing to the 

friable consistence of' the successive layers, the tilth, internal 

drainage, available supply of' moisture for plants, permeability to 

plant roots, and other physical properties are favorable and assure 

a wide suitability range for crops. The organic-matter content, 

however, is low. The soil is slightly saline under native cover and 

has a few strongly saline spots. Occasionally the water table is high. 

Bo severe limitations exist for this soil type. 

I 

I 



r 

~ I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
iJ 
I 

BILLINGS SILTY CLAY LOAM, 0 to 2 percent slopes, Class IIs Land (Be) 

This soil, locally called adobe, is one of the most important and 

extensive in the Grand Valley. It is derived from deep alluvial 

deposits that came mainly from Mancos shale but in a few places 

from fine-grained sandstone materials. The deposits ordinarily range 

from 4 to 40 feet deep but in places exceed 40 feet. The deposits ;·· 

have been built up from thin sediments brought in by the streams that 

have formed the coalescing alluvial fans or have been dropped by 

the broad washes that have no drainage channel. The thickest deposit, 

near Grand Junction, was built up by Indian Wash. 
# • 

Although moderately fine textured, this Billings soil permits suc-

cessful growth or deep-rooted crops such as alfalfa and tree fruits. 

Its permeability is normally not so favorable as that or the Mesa, 

Fruita, and Ra.vola soils. Its tilth and workability are fair, but 

it puddles so quickly when wet and bakes so hard when dry that 

good tilth can be maintained only by proper irrigation and special 

cultural practices. Runoff is slow and internal drainage is very 

slow. 

Like all other soils in the area, this one has a low organic-matter 

content. Under natural conditions it contains a moderate concen

tration or salts derived from the parent rock (Mancos shale). 

In places, however, it contains so much salt that good yields cannot 

be obtained. Some large areas are so strongly saline they cannot be 

~sed for crops. Generally, this soil is without visible lime, but 

it is calcareous. In many places small white flecks or indistinct 

light-colored streaks or seams indicate that lime, gypsum, or sa.J.ts 

are present. 

Soil limitations are classified as severe for local roads and streets 

(poor traffic-supporting caJ;aci ty, moderat~ to high w.ter tables . 

common), shallow excavations (high w.ter tables common), and septic 

tank filter fields (slow permeability, poor internal drainage, 

seasonal high w.ter table). 
1 

I 

I 
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APPENDIX 

Preliminary Development Plan 

Preliminary Building Elevations 

Preliminary Drainage Plan 

Preliminary Utilities Plan 

Inducement Bond Resolution 
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OF INDUCEH. TO AUTHORIZE ISSUANCE OjapEVELOPMENT 
REVENUE BO FOR NEILSON PROJECT. .., 

WHEREAS, the County of Mesa, State of Colorado (the 
"Issuer"), a body politic and corporate and a political sub
division of the State of Colorado, is authorized and empowered 
by the provisions of the County and Municipality Development 
Revenue Bond Act, Colorado Revised Statutes 1973 §29-3-101 
et seq., as amended (the "Act"), to finance a project, as that 
term is defined in the Act, and to issue its industrial revenue 
bonds for the purpose of paying the cost of financing a project; 
and 

WHEREAS, John Neilson, Jr. has requested the Issuer to 
issue and sell to Newman and Associates, Inc., as underwriter 
(the "Purchaser"), its industrial revenue bonds pursuant to 
provisions of the Act for the purpose of financing a multi
family residential housing facility constituting a project, as 
that term is defined by the Act (the "Project"), for John 
Neilson, Jr. or an entity to be organized by him (the "Corpora
tion"); and 

WHEREAS, the Issuer wishes to declare its intention to 
authorize an issue of its industrial revenue bonds for the pur
pose of paying the costs of financing the Project, when so 
requested by the Corporation, upon such terms and conditions as 
may then be agreed upon by the Issuer, the Corporation and the 
Purchaser; 

NOW, THEREFORE, be it resolved by the Board of County 
Commissioners of the Issuer that it does hereby declare its 
intention to authorize the issuance and sale of industrial 
revenue bonds of the Issuer to the Purchaser under and in 
accordance with the Act, in an amount necessary to pay the cost 
of the Project, which is described in Attachment A, presently 
estimated to be $5,000,000, and upon such terms and conditions 
as may be mutually agreed upon by the Issuer, the Corporation 
and the Purchaser, the issuance and sale of such bonds to be 
authorized by resolution of the Issuer at a meeting to be held 
for such purpose. Such bonds and the interest coupons, if any, 
appurtenant thereto shall never constitute the debt or indebt
edness'of the Issuer within the meaning of any provision or 
limitation of the Colorado constitution or statutes, and shall 
not constitute nor give rise to a pecuniary liability of the 
Issuer or a charge against its general credit or taxing power. 

I. . ! 
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Passed and approved this ~da~ of f~=~~· 
I 
I 
.~~ · County. Clerk 
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COUNTY OF MESA, STATE 
OF COLORADO 

Cha1rman, Boar~r County 
Corrunissioners 

2 

1980. 
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ATTACHMENT A 

( 

e 

1. The project will be located northeast of the inter-

section of F and a Half Road and 25 Road, in the City of Grand 

Junction, Colorado. 

2. The project will consist generally of approximately 

120 units of multi-family residential housing for low- and 

middle-income families or persons intended for use as the sole 

place of residence by the owners or intended occupants. 
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ldDIVISlOi~--- ·Country G·-------------------.-----
~~ AT l ON _____ . NE Quadrent 25 and F~ Roads __ . __ ---·-------------

I 

IJELOPER John s. Neilson, Jr. 

)RESS 650 South Q:1erry_Street, Suite 840, Denver, CO 80222 PHONE 393-0701 

I; I~ EER__ ParagC?_I} E!!Jj.~~ing, Inc~. -------

~H~ESS ____ ~~~~-2872, _ Grarrl Junction, co 
1E OF OCCUPANCY_Apar~ts ___________ _ 

PHONE 243-8966 ----81502 

NO. UNI'fS 258 ----
,.U~UM ELEVATIOfJ OF \-JATER SERVICE 4592 

: average pressure in the UTE system is 60 pounds per squar~ inch and these 

l lndards arc based on this average. However, pressures vary throughout the 
·a and UTE reserves the right to require individual analysi,,in specific areas 

I FIXTURE FIX'fURE NO. OF NO. OF FIXTURE 
VALUE(60 psi) FIX'fURES Ui~lTS VALUE 

I btub only or with shower • - - - - - - 11 X -1- X 258 = 2838 

•wcr only - - - - - - - - - - - - - - 6 X -0- X = ---·---- -------

1 
alory 3/8" connection - - - - - - - 3 X -1- X 258 = 774 

1/2" connc•ction - - - 6 X X = 
er Closet--Flush Valve (Public)- 47 X X = 

I Tank Type {Household)- 4 X -1- X 258 = 1032 

na1--Pcdestal Flush Valve - - - 47 X ___::9..::_ __ X = 

I \vall or Stall - - - - - - - - 16 X X = 
nking Fountain (Public)- - - - - - - 3 X -o- X = 

I chen Sink--1/2" connection - 4 X -1- X 258 = 1032 

3/4" connection 10 X X - - - - - = 
lhwashcr (~ouschold)-1/2" connection- 6 X -1- X 258 = 1548 

14 X X = 3/4" connection - - - - - -·----- -------I hing Machinc--1/2" connection - - - 7 X -22- X 1 = 154 

3/4" connection - - - 16 X X = ------ -
1" connection- - - - - 34 X X = 

Is i U(' 
------ -----

Hose Bib--1/2" connection - - - 9 X --=o-__ X = 
5/8" connection - - - - - - - 13 X X = 

I 3/4" connc•ction - - - 16 X X = ----
crs: (Check with U'l'E Water for 

I fixture value) 

Evaporative Cooler _l -:' X -1- X 258 = 258 

I X X = 

X X = ----- -----
IAL CO!•H3INED f'IXTURE V/\LUE- - - - - - - - - - - - - - - - - - - = 7636 
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COST APPROACH 

In order to estimate the value of a real property by the 

. Cost Approach, it is necessary to estimate the reproduction cost 

of improvements as of the date of the appraisal, and deduct 

whatever depreciation has accrued to those improvements to de

velop an estimate of the value of the improvement~ alone. The 

value of the land parcel on which the improvements are located 

is then added to the improvements value resulting in an indicat

ed value for the property by the Cost Approach. The value of 

the subject land will be considered first. 

Land Valuation 

Several recent sales of land parcels comparable to the sub

ject site were analyzed in order to estimate its value as if 

vacant. Seven of these land sales are summarized on the fol-

lowing page. 

All of the land sales have occurred since March of 1981. 

Sale activity among multi-family development parcels has ~n

creased over the past year as apartment rents have risen. 

Upward adjustment, particularly to the older sales, is therefore 

necessary to reflect ·a rising land value trend to develop indi

cated values for the subject land. 

- 15 -



LAND SALE <n1P ARISON Sm-MARY 

ZONING/ SALE SALE SUBJECT 

LAND AREA DWELLING DENSITY SALE PRICE PRICE INDICATED 
NO. LOCATION (SF/ACRES) UNITS (DU/ACRE) DATE SALE PRICE P.S.F. PER UNIT VALUE/UNIT 

1 • West Side 28-1/4 Road 47,916 PR-41 18.2 10/81 $ 120,000 $2.50 $6,000 $4,900 • North of North Avenue 1.10 20-City 

2. West Side 27-1/2 Road 150,282 PR-8 7.5 10/81 $ 180,000 $1.20 $6,923 $6,200 
North of F Road 3.45 26~ity 

3. South Side F Road 365,033 PR-20 10.6 9/81 $ 310,000 $ .85 $3,483 $3,300 
West of 29 Road 8.38 89-City 

4. East of 32-1/2 Road 422,968 R-4 11.5 9/81 $ 525,000 $1.24 $4,688 $5,000 
Between D-3/4 and 9.71 112-County 
E Roads 

5. Northeast Corner 47,916 RMF64 27.3 8/81 $ 138,249 $2.89 $4,608 $4' 100 
Independent Avenue 1.10 30-City 
and Poplar Street 

6. Northwest Corner G 1,694,048 PR-8* 8.0 4/81 $1,300,000 $ .77 $4,180 $5,100 • and 25 Roads 38.89 311-Cou."lty 

7. West Side 24-1/2 Road 320,602 PR-17 17 .o 3/80 $ 314,500 $ .98 $2,516 $2,900 
North of F Road 7-36 125-County 



' ~ 

• • 

' 

All of the land sales have been or are proposed for devel

opment residential projects. It is most useful, therefore, to 

analyze the land sales on a sale price per dwelling unit basis. 

Sale price per square foot of land is also considered. 

Generally speaking, all other things being equal, land parcels 

with lower densities may be expected to have somewhat higher 

sale prices per unit and somewhat lower sale prices per square 

fo.ot of land. With minor exceptions, the land sale comparisons ' 

exhibit this trend after adjustment for location and time. In 

this analysis, the density of the proposed Country Glen 

Apartments with 21.18 dwelling units per acre is recognized. 

Additional adjustments are made to the sale prices of the 

comparisons to reflect size and location differences. 

ComEarison No. 1 is the site of the proposed Briargate 

Townhouse Condominiums. This project is intended for use as 

motel units, although it will be legally divided as 

condominiums. After adjustment for time passage since this 

sale, density of the development and the inferior location of 

the subject to this parcel, the resulting value indication for 

the subject is estimated at $4,900 per unit. 

ComEarison No. 2 is the site of the proposed Arbors 

Condominiums. The location of this land sale is considered 

comparable to that of the subject; however, after adjustments 

for time and density of the proposed development, the value 

indication for the subject land is estimated at $6,200 per unit. 

- 17 -
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Comparison No. 3 is the site of the proposed Peppertree 

Condominiums. Here again, the location is considered comparable 

to the subject; however, adjustments for time and density are 

nebessary. The resulting value indication is estimated at 

$3,300 per unit •. 

Comparison No. 4 is an outlying parcel with inferior loca-

. tion to the subject. Prior to sale, this parcel had been 

platted for the 112-unit Green Acres Condominium Complex. Ad

justments for time, location and density result in a value 

indication for the subject of $5,000 per unit. 

Comparison No. 5 has a superior location to_ the subject, 

adjustment for which is offset by upward adjustment for time and 

density. Adjustments for time, location and density result in a 

value indication for the subject of $4,100 per unit. 

Comparison No. 6 is the Fountainhead subdivision which is 

currently in the process of rezone from eight to twelve units 

per acre. This is the most comparably located parcel to the 

subject less than one-half mile north. Recognizing the rezone 

potential as well as time since the sale and density, the value 

indication for the subject is estimated at $5,100 per unit. 

Comparison No. 7 is also geographically quite close to the 

subject a short distance north of the Mesa Mall. This parcel is 

improved with an older single family residence with interim use 

value offset by demolition cost. No preliminary development 

activity has occurred as yet on this parcel. Adjustments for 

- 18 -



time and density result in a value indication for the subject of 

$2,900 per unit. 
After consideration of all of the land sale comparisons and 

giving approximately equal weight to each, the analysis of ~hese 
land sales on a price per dwelling unit basis results in a value 

indication for the subject land of $4,500 per unit. This is ap-

plied to the land parcel as follows: 

$4,500 per unit X 144 units = $648,000 

The above value indication is equivalent to $2.19 per 

square foot for the 296,295 square feet of land area. This is 

near the upper end of the $.76 to $2.93 per squar.e foot range of 

sale prices per square foot in the comparisons. Since the den

sity of the subject land parcel at 21.18 dwelling units per acre 

is near the upper end of the range of the comparisons from 7.5 

to 27.3 units per acre, the land value indication is considered 

reasonable. It is our opinion then that the current market val

ue of fee simple interest in the Country Glen Phase I land par-

cel is $648,000. 

- 19 -
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SCOPE 

CONCWSIONS 

The ronstruction of the prOPJSed development is 
feasible from a geotechnical engineering stand
]?Jint. Several foundation alten1atives are 
discussed in the J::xxly of this rePJrt as '!Nell 
as other geotechnical considerations for the 
proposed development. 

This report presents the results of a soil and foundation investigation 

for the proposed residential developrrent, Country Glen .Apa.rt.rrents, to be 

located at 25 and F!:! Roads in Grand Junction, Colorado. The project 

site is sha,.;n on Figure 1. This report has been prepared to sumnarize 

the data obtained and to present our conclusions and rec:orrm:mdations 

ba.sed on the conditions encountered. Design pararreters and a discussion 

of geotechnical engineering considerations related to the construction 

of the proposed facility are included. A previous soils study performed 

at the site by Geo Testing Lalx>ratories, Inc. has been reviewed and 

utilized as ba.ckground information to this report. 

ProPOSED OONSTRUcriON 

The proposed residential development will consist of 18 buildings 

containing approxirrately 250 units. The pro:£X)sed buildings will be 

predominantly 12-plexes but will include 8, 20 and 24-unit structures as 

'!Nell. The residential buildings will be 2 to 3 stories and of combined 

w::xx1 frarre and ma.sonry construction. Also included in the developrrent 

are parking and recreational facilities as '!Nell as a srrall conmuni ty 

building to contain office, mail and laundry facilities. 

I 
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The developrrent is to be constructed in t\~ phases. Phase I will 

consist of the northern portion of the site containing approximately 60% 

of t:1e proposed developnent. Phase II 'l.vill encorrpass the rerrainder of 

the site (refer to Figure 1) • Exterior wall loads are estimated to be a 

rraxi.mum of 4 kips per lineal foot, and interior wall loads are anticipated 

to be a rraximum of 8. 6 kips per lineal foot. Mini.mal cut a.'1d fill is 

e>.pected within building and parking lot pad areas. 

Should the proposed construction or loadings vary significantly 

from those described a.J::ove, this office should be notified at once so 

that the recornrrendations rrade in this report rray be re--evaluated and 

revised as necessary. 

·siTE CONDITIONS 

The site of the proposed residential developrrent is located northwest 

of downtown Grand Junction on the east side of 25 Road just north of the 

intersection of F~ Road. The site is generally flat "'.vith a very slight 

slope downward to the southwest. 'lbe northwestern corner of the site 

appears to be approximately 2 to 3 feet higher in elevation than the 

adjacent portions of the site. Prior land use consists of agricultural 

and irrigated pasture. A concrete lined irrigation ditch runs westward 

. along the northern roundary of the parcel cutting across a srmll portion 

of the northwest corner of the parcel. Nurrerous other irrigation ditches 

crisscross the site though all were observed to be dry at the time of 

the field v.ork. 

A small house and several out buildings were located on the southwestern 

portion of the site off 25 Road approximately 200 feet north of F~ Road. 
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Tne owner o:::: the house stated that the house had experienced severe 

settl~~~t problems though no visible signs of distress ~~re readily 

apparent. The owner stated that the floors had been releveled and walls 

built out to pltnnb during recent rerrodeling. The foundations of the 

existing structure o:msisted of ungrouted stone in sorre p::>rtions and 

concrete spread footings in the newer portions. The garage exhibits 

visible signs of distress along the rear wall. The structure consists 

of wood frame constructed over concrete spread footings. 

The site appeared to be covered rrostl y in grasses below a 4 to 6 

inch blanket of snow at the time of the field v.ork. The west side of 

the property along 25 Road and the area i.rrn"ediately surrounding the 

house is lined in deciduous trees approximately 20 to 40 feet in height 

SU~OIL CONDITIONS 

T'nirty-eight exploratory holes were completed with 4-inch continuous 

flight auger poi.vered by a truck-rrounted Q1E 55 drilling uni. t for the 

purpose of identifying subsoil conditions.. The locations of test holes 

are illustrated in Figure 1. Graphic logs of the subsoil profiles 

encountered are presented in Figures 2 through 7. Disturbed and relatively 

undisturbed samples were taken and returned to the office for examination 

by the project engineer and la.}:x)ratory testing. Results of latoratory 

testing including in-situ rroisture and density, gradation, index properties 

and swell-consolidation testing are presented in Figures 8 through. 16 

and surrrnarized in Table I. 

Subsoil oonditions encountered across the site were generally 

uniform and consisting of silty clay to clayey silt overlying a deep 

dense gravel deposit. The results of swell-consolidation testing indicate 
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that the silt and clay tends to be highly compressible e-ven tmder very 

light loadings, as illustrated in Figures 8 through 14 and 16. The 

soils ~re very soft to medium stiff, \vet and \v'Ould yield large total 

and differential settlements for even very lightly loaded fou."1dations • 

. rm upper dessicated crust arove the soft wet soils v..as generally found 

to be of minimal depths . The gravels encountered at depths varying 

from 56 to 58 feet contained large quantities of cobbles and tended to 

J:::e dense to very dense. The gravel should prove competent for support 

of end bearing piles. Gravels \-Jere logged at depths ranging from 52 

to 53 feet during the previous soils study. 

Free ground water levels were measured in the exploratory holes at 

the tiire of drilling and 2 to 12 days later. Water levels were rreasured 

at depths ranging from 2 to 9 feet but were generally unifonn ranging 

from 2 to 4 feet over the majority of the site. The deeper water depths 

\-Jere rreasured in Holes 13 through 17 located in the nort.rr.vest comer of 

the property. 

FOUNDATION REX:X:~·1MENDATIONS 

Since the subsoils at the site which will directly underlie the 

structure consist of highly compressible silts and clays, the use of 

conventional shallow spread footings will involve a high risk of structural 

damage due to total and differential settlerrents. For the expected 

loading range to al:::x::>ut 8.6 kips per lineal foot, settlerrents are estimated 

to range bebveen 1 to 4 inches which can occur over several IIDnths. 

Based on the results of our field and lal::xJratory investigations, and the 

type of buildings proposed, several alternative foundation designs have 

been considered. These foundation systems consist of driven piles, 

I 
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spread footings placed on preconsolidated subsoils or stiffened slabs. 

Each of these alternatives is discussed belmv: 

Driven Pile Foundations: Piles driven to refusal in the underlying 

coarse granular soils should prove the least risk type fou.>dation and 

will have the advantage of providing a relatively high load capacity 

while eliminating excessive settlement potential. Tne following design 

and construction details should be observed for driven pile foundations. 

(1) Piles driven to refusal in the underlying coarse granular strata 

will have an allowable load capacity on the order of 30 to 70 tons 

depending on the pile type and section The structural capacity of 

the pile section can be used in calculation of the allowable load. 

A lQ-inch concrete filled pipe, frequently used in this area, v;ould 

have &'1 allowable capacity of ab:mt 50 tons. Steel pile section 

areas should be reduced by the arrount of predicted corrosion for 

the design life of the pile 

(2) The upper clays have sufficient strength to ass-urce the pile to be 

continuously supported. If lateral load of the building is to be 

taken in the piling system, battering should be considered. 

(3) If close spacing or pile clustering is required, sorre ground heave 

could occur. We believe this is a rerrote possibility provided a 

minimum spacing of 2 1/2 tines the pile diameter is maintained. 

HONever, the top elevation of each pile should be recorded and if 

heave is experienced the pile should be reset. 

( 4) The harrn:er used in pile driving should have a minimum energy of 

15,000 ft-lb. and be sized to the pile section. Assuming a 10-inch 

closed end pipe pile, we expected 10 or rcore blows of the hantrer 

I 



... 

-6-

operating at the manufacturer's recomre:nded speed &'1d stroke required 

to drive tl1e pile one inch will be adequate. 

(5) Observation during pile driving by a qualified engineer or teclmician 

should be provided to verify design assum?tions and installation 

requirerrents. ·Each pile should be visually inspected and checked 

for buckling and plumbness. 

Spread Footings or Stiffened Slab Foundations on Preoonsolidated Subgrade: 

Irnprove.-nent of the load capacity of the natural subsoils by consolidation 

prior to construction v.ould pennit the use of spread footing foundations 

and greatly reduce p::>tential excessive settlerrents. Preconsolidation of 

the site v.ould probably be rrost effectively achieved by placerrent of a 

surcharge loading or soil stockpile over the entire building area. 

Following surcharge rerroval, spread footings could then be placed on the 

natural soils. 

Consolidation involves a reduction in \vater content as a result of 

the soil compression. For fine-grained soils such as present on-site, 

this process can continue up to several nonths. This tirre span w::>uld 

probably not be acceptable for the multiple building construction 

proposed. The rate of consolidation can be accellerated by providing 

water collection and shortened drainage paths tirrough vertical drains, 

consisting of sand columns or synthetic or paper wicks. The ti.ITE:: required 

to essentially achieve total consolidation v.ould therefore be dependent 

on drain spacing. Based on the results of la.J::x)ratory tirre rate consolidation 

tests, Figure 16, and our experience in near-by areas, \ve estimate a 

required consolidation period of 5 weeks for a 10 foot spacing and 2 

weeks for a 5 foot spacing. The depth of drains should be equal to the 

I 
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narrmv building dirrension or extend to gravels whichever is the less. 

The drains should be surface outletted to permit free drainage. 

Required rna.gni tude of surcharge loading will depend on the proposed 

fou..'1dation configuration and allowable settlement potential. Assuming 

lightly loaded stif'fened slabs or continuous fco·tings about 1. 5 to 5 

feet \vide, we recomnend a minimum surcharge of 750 psf or arout 6 feet 

of soil depth. 'Ihe surcharge loading should cover the entire building 

a:r·eas and extend to a minimum of 10 feet beyond the building perirreter. 

'Ihe surcharging rna.terial should be predominantly sand and graveL The 

material can be re-used in subsequent building areas depending on construction 

sequence. If time permits, staggered construction that allows one site 

to be surcharged while another site is under construction w:::Juld probably 

be the rrost economical. Use of vertical drains as described above could 

reduce consolidation tines sufficiently to permit fairly rapid construction 

'bY this rrethod. 'Ihe following design and construction details should be 

observed for spread footings or stiffened slabs placed on preconsolidated 

subsoils: 

(1) Foundations placed on preeonsolidated natural subsoils may be 

designed for a maximum soil bearing pressure of 1500 psf. A 

minimum footing dimension of 18 inches for walls and 24 inches for 

columns should be used. All topsoil or locally soft soils should 

be rerroved and the foundation bearing elevation lowered to competent 

bearing strata. 

(2) C<::rrpleted foundation excavations should be observed by a representative 

of the soil engineer prior to concrete placement to verify proper 

bearing conditions. 
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(3} Footings should be provided with adequate soil oover for frost 

protection. 

(4} Foundation walls should be ad~tely reinforced to span a minimum 

unsupfX)rteJ· le.'1gth of 15 feet. t--1asonry \.;alls should also be reinforced 

to redistribute loading ru1d reduce cracking in the event of some 

settlement. 

(5) In areas of locally high g.;:-olmd \vater, devatering techniques may be 

required such as the placement of a gravel mat and a perimeter 

underdrain prior to foundation installation. 

Settlements for spread footings placed on preconsolidated silts and 

clays are estinated to be approximately 1 to 1 1/2 inches total and 3/4 

to 1 inch differential. Settlerrents may be reduced by increasing the surcharge 

loading or decreasing the l:Jearir1g pressure. For stiffened slabs with bearing 

pressures less than or equal to the surcharge loading, settlements should 

be minimal and less than 3/4 inch total and differential. If vertical drains 

are adequately outletted, settlements should occur at the time of con-

struction. 

FIJX)R SLABS 

We understand that cra<vvl space construction is tentatively profDSed 

'for the residential units. The upper natural soils are capable of 

supporting lightly loaded floor slabs. However, these soils possess a 

_p:)tential for large settlements over prolonged t:i.rre which could cause 

severe floor slab cracking. The only _p:)sitive solution is construction 

of a structural floor with an air space beneath it. If the owner 
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realizes the risk of slab-on-grade construction and this syste.rn is 

required, w-e suggest the following design and construction details be 

observed: 

(1) Floor slabs should be separated from all bearing \valls and columns 

with a fOSitii.re expansion joint. 

(2) Int~ior partitions resting on the floor slabs should be provided 

with a slip joint at the l::ottom of the r,vell so that in the event 

the floor slab noves this noverrent will not be transmitted to the 

upper structure. 

(3} Floor slabs should be provided with control joints to reduce damage 

due to shrinkage cracking and L~ey should be reinforced. 

(4) A 4-inch gravel layer should be placed beneath the floor slabs. 

(5) Required fill should consist of nonexpansive soils similar to the 

on-site silts a~ clays compacted to at least 90% of standard 

Proctor density at a moisture content near optimum. 

The arove precautions \vill not prevent the rnoverren.t of floor slabs; 

ho\vever, they should reduce the damage if such rroverren.t occurs. 

If surcharge loadings are used to preconsolidate the subsoils as 

described a.l:ove for the foundations, consolidated natural soils will be 

capable of supp:>rting lightly loaded floor slabs without the high 

settlement potential. Floor slabs on the preconsolidated. soils should 

include expansion joints and gravel layers as described above. 

PAVEMENTS 

Samples of f_X)tential subgrade materials were taken from test holes 

34 through 38 and other selected test holes. Soils obtained consisted 

mainly of silts and silty clays which are considered a poor subgrade for 
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support of pavements. Typical daily traffic is ass'l.lm3<1 to be relatively 

light and consist of autorrobiles. Based on the general subsoil conditions 

and traffic loadings, is reco:mrended that a rni.ninn.lm of 3 inches of hot 

mix bituminous concrete and 6 inches of aggregate base course be used in 

primary drive areas. In the parking areas, it is rec:orrmended that 2 

inches of hot mix bituminous asphalt and 6 inches of aggregate base 

course be used. 

All topsoil, vegetation and debris should be rerroved from paverrent 

areas. The sul::grade and any required fill should be compacted to at 

least 95% of standard Proctor density at a noisture content near optimum. 

In areas of locally high gronnd 't.vater and soft soils, it may be necessary 

to stabilize the subgrade through use of a coarse gravel layer and/or a 

synthetic filter fabric. 

SUBSURFACE DRAINAGE 

Due to the presence of high gronnd water over the majority of the 

site, it may be advantageous to provide subsurface drainage by way of 

intercept drains to locally lower the ground water level. This would 

aid in the required stabilization of any near surface soils which may be 

enconntered in pavement and building areas. The drains could be placed 

in the bedding material adjacent to underground utility lines. The 

drains should consist of a perforated pipe embedded in free draining 

granular material sloped at a minimum 1% grade. Each drain should be 

contim.:ous and daylight to a suitable gravity outlet. 

Underdrains should also be installed to protect below grade construction 

such as deep crawl spaces or the swimning pool. Where crawl space area 

is kept to a minimum and constructed near to above existing ground 

I 
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levels, an underdrain does not appear warranted. 'Ibe rool should be 

protected by a blanket type gravel drain connected to a perforated pipe 

leading to sUi table outlet. A check valve system rray also be feasible 

to alla.v equalization of hydrostatic pressures. 

SURFACE DRAIN:'\.GE 

The following drainage precautions should be observed during construction 

and maintained at all ti.Ires after the buildings have been completed: 

(1) Inundation of the foundation excavation should be avoided during 

construction. Peri.Ireter underdrains may be re:JUired in areas of 

high ground \vater to pennit foundation construction. 

(2) Miscellaneous backfill around the building should be noistened and 

CQ'1q?acted to at least 90% of standard Proctor density. 

( 3) The ground surface surrounding the exterior of the building should 

be sloped to drain away from the building in all directions. 

(4) RD::>f downspouts and drains should discharge well :beyond the limits 

of all backfill. 

CORroSION 

Results of water soluble sulfates, pH and total water soluble salts 

tests are presented on Table I and indicate a relatively high corrosion 

potential. Therefore, we recorrrrend the use of Type V cerrent for concrete 

exposed to the upper natural soils. Consideration should also :be given 

to use of an approved noruretalic conduit, cathodic protection, use of 

bedding material, etc. for all buried materials. 
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LIMITATIONS 

This rer::ort has been prepared j..n accordance with generally accepted 

soil and foundation engineering practices in this area for the use by 

the client for design purposes. The conclusions and reooJ.'tlTelldations 

sul::xnitted in this rer;ort are based up:m the data obtained fran the test 

holes drilled at the locations indicated on the test hole plan. The 

nature and extent of variations between the test holes may not become 

evident until excavation is perforrred. If during oonstruction, soil and 

ground water oondi tions appear to be different fran those described 

herein, this office should be advised at once so that re-evaluation of 

t.~e reooi"CI'll2l1dations rray be made. ~ recorrrrend on-site observation of 

excavations and foundation bearing strata by a soil engineer. 

CHEN' ·AND ASSCX::IATES, me. 

r<wiewerl By ~ ~ ;f. !Zih-
teven L. Pawlak, P.E. 

MJB/dc 

cc: Leonard Szooinski 
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chen and associates, inc. 

Moisture Content = 2 9 • 9 percent 

Dry Unit Weight = 92.8 pet 
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chen and associates, inc. 

Moisture Content= 31 . 9 percent 

Dry Unit Weisht = 90.7 pcf 

Sample of: slightly sandy silt & 
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I Mots!ure Content = 24.6 percent 

Dry Untt Weight = 103.8 pcf 

Sample of. sandy clay 
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chen and associates, inc. I 

I Moisture Content = .25.2 percent 

Dry Unit Weight = 103.4 pet 
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Morsture Con·tent = 25.6 percent 

Dry Unit Weight = 101.0 pcf 
Sample of: very sandy clay 

I From Test Hole 21 at 3 feet. 
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chen and associates, inc. 

HYDROMETER ANALYSIS SIEVE ANALYSIS 
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cncn anu assunatt:s, un.:. I 

I Moisture Content = 27.b percent 

Dry Un1t Weight = 95.9 pel 
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Job No. 23,493 ~ 
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REVIE~ SHEET-- suMMARY 

FILE NO. 30-80 TITLE HEADING Country Glen Apartments DUE DATE 4/12/82 --:.L...=..=.L...::..::_ __ 

ACTIVITY - PETITIONER - LOCATION - PHASE - ACRES Petitioner: Country Glen Associates/ 

John S. Neilson. Location: Northeast corner of F.5 and 25 Road. A request for a final plat 

and plan of 25~ units on 13.382 acres in a planned residential zone at 21 unt-s per acre. 

a. Consideration of final plat. 

b. Consideration of final plan. 

PETITIONER ADDRE~S 715 Horizon Drive, Suite 490, Grand Junction, CO 81501 

ENGINEER ARIX --------------------------------------------------------------
DATE REC. AGENCY 

4/7/82 Ute Water 

4/9/82 Mountain Bell 

4/9/82 City Utilities 

4/12/82 Transportation 
Engineer 

4/13/82 Planning Staff 
Comments 

COMt~ENTS 

No objection to development. The project will be served from 
a newly installed 12" water main in 25 Road. 

However, the on-site water system is not acceptable to 
the Ute District as proposed. 

If the developer wishes to remain totally responsible for 
the maintenance of all on-site water lines, the objections to 
the proposed system will be dropped. If the developer wishes 
the Ute District to assume responsibility for any part of the 
on-site system, changes will be necessary. 

1.) Water lines located in easements must be confined 
between curb and gutter. No part of the main line shall be 
installed under parking (driving lanes only), and no part of 
the main line shall be located between buildings or through 
landscaped areas. 

2.) Easement widths for water mains shall be no less than 
20 feet in width with the main centered therein. 

3.) Domestic water meters shall be limited to a maximum 
of one per building with a strong possibility that a meter 
may serve more than one building. The engineer is requested 
to indicate domestic service lines up to and including the 
desired meter locations. 

4.) The 8" line indicated along F l/2 Road shall be in
stalled within the North 1/2 of dedicated R.O.W. and not on 
the property. This line will extend to the East property 
boundary, regardless of service connection points for the 
development. . 

5.) All water lines 6" or greater in diameter shall be 
Class 150 AC pipe. Water lines 2", 3" or 4" in diameter shall 
be Class 200 Solvent Weld PVC. 

6.) Water line installation shall be in accordance with 
Ute Water Specifications. 

Following receipt and approval of a corrected Utility 
Composit and Plat (Water line easement width & location), the 
Developer is required to submit two sets of detailed Water 
Line Construction Drawings. 

Policies and fees in effect at the time of application 
will apply. 

Easements are adequate for our use. 

Although easements are shown for sanitary sewer lines the 
city sewer maintenance equipment could not get to many of 
the manholes as shown. 

Bumper stops (or some other method) should be installed.on 
all parking stalls adjacent to sidewalks to prevent veh1cles 
from encroaching over the sidewalks and interfering with 
pedestrians. 

1. Is Filing #1 intended to be a 1 lot or 2 lot subdivision? 
If it•s 1 lot, then phasing line should be eradicated, 
so not to lend confusion. 

2. What is the total percentage of open space? 
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DATE REC. 

4/13/82 

AGENCY 

Planning Staff 
Comments (Cont.) 

G.J. Fire 

COMMENTS 

3. Previous staff comments on 4/16/80 still apply. 
4. Trash pick-up should be coordinated with Bill Reeves, 

Sanitation Engineer. 
5. How will the landscaping be maintained? 
6. Lighting scheme should be shown on plan. 
7. Need POA prior to recording plat. 
8. Project must obtain building permit within 1 year of 

final approval or be scheduled for rehearing. 
9. Low profile at entries, sight-distance should be checked 

· so no hazards exist. 
10. Sidewalks should be wide enough to prevent car overhang 

from being a problem. 
11. Some parking stalls in question. 
12. Development to north should take into consideration 

Country Glen's entry on 25 Road. 
13. Need elevation and dimension, or are they the same as 

previously submitted? 

Fire hydrants and line size as shown on plan is not adequate 
as shown. The proposed 6 inch line must be increased to 
an 8 inch. 5 additional fire hydrants must be installed at 
the following locations. 

1. North access to development off of 25 Rd. 
2. North east corner of access (24 plex). 
3. Southeast access from F~ Rd. 
4. Center access from F~ Rd. 
5. Corner of F~ and 25 Rd. on road right of way. 
6. Relocate on site hydrant. off of F~ Rd. near 12 plex and 

8 plex, 25 F~ Rd. across parking lot to north. 

We estimate a required fire flow of 4250 GPM. Every 3 story 
building containing 15 or more apartments must have an 
approved fire alarm system meeting requirements of NFPA #72 
(a,b,c,). Building must be provided with adequate fire 
extinguisher to meet N.F.P.A. #10. Although not required by 
fire code, we would recommend that a standpipe system be 
installed. This could be dry pipe system for the larger 
apartment building. Water line, and fire hydrants must be 
installed before construction. 

4\14/82-- we_, ~-~ 
'f.S. Cc .. 4(t&l ~'"2- I I 

4/19/82 City Engineer 20 ft. wide easements should be granted for all sanitary 
sewers. Power of attroney fon full street improvements 
should be granted for F 1/2 Road and 25 Road. Vehicular 
access should be provided to all sanitary sewer manholes 
to allow flushing maintenance operations. Grades and pipe 
sizes are not shown on the sanitary sewer plan but 8 inch 
minimum pipe size and 0.4% minimum sewer grade are required 
as stated in note no. 5. Detailed plans for the sanitary 
sewer system should be submitted for my review and approval 
prior to construction. A financial guarantee in accordance 
with Development Regulations Section 27-2.3 should be 
obtained for all public improvements. 

l 
' 
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QATE REC. 

5/6/82 

AGENCY 

GJPC Minutes 
of 4/27/82 

COMMENTS 

MOTION: (COMMISSIONER SUSAN RINKER) "ON FILE #30-80, 
FINAL PLAT COUNTRY GLEN APARTMENTS, I MOVE THAT WE 
FORWARD TO CITY COUNCIL WITH THE RECOMMENDATION FOR 
APPROVAL, SUBJECT TO STAFF AND REVIEW AGENCY COMMENTS." 
COMtUSSIONER BILL 0' DWYER SECONDED THE MOTION. 
CHAIRMAN LITLE REITERATED THE MOTION, CALLED FOR-A 
VOTE, AND THE MOTION CARRIED UNANIMOUSLY. 
MOTION: (COMMISSIONER SUSAN RINKER) "ON FILE #30-80, 
FINAL PLAN COUNTRY GLEN APARTMENTS, I MOVE THAT WE 
FORWARD TO CITY COUNCIL WITH THE RECOMMENDATION FOR 
APPROVAL, SUBJECT TO STAFF AND REVIEW AGENCY COMMENTS." 
COMMISSIONER O'DWYER SECONDED THE MOTION. CHAIRMAN 
LITLE REITERATED THE MOTION, CALLED FOR A VOTE, AND 
THE MOTION PASSED 5-0. 

I 

I 
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.,_1.WEH't 0~ "1 
.. <": " ,.~ _-, l'r·' +o DEf'<\.ENT OF HOUSING AND URBAN DEVEL-~-JT 

o,~.lla .. ~.,v . ' 

REGION VIJI ' 

Mr. Brad Calbert 
Victorio Mortgage Company 
3400 Stapleton Plaza 
Denver, Colorado 80207 

Dear Mr. Calbert: 

REGIONAL/AREA OFFICE 

EXECUTIVE TOWER- 1405 CURTIS STREET 

DENVER, COLORADO 80202 • 

February 19, 1981 I " 

o~f ,rt 
'l t' 

'9 . f/3()- pj) 

~ ~ r, ,,{\ . If' 
IN REPLY REFER TO: 

8HDH 

Your request for a Firm Commitment for Project Mortgage Insurance on 
Country Glen Apartments, located in Grand Junction, Colorado, will be accepted 
at any time during the life of this commitment. Your request must conform in 
content to previous submissions in connection with the proposal. (Requests 
for Firm Commitments must be accompanied by contract drawings and detailed 
specifications, as well as firm cost estimates shown on FHA Form 2328.) 

The project wi 11 have the following characteristics: 

Total Units 108, Type of Building Walkup, with unit compositions of: 

Type of Unit Sg. Ft. Number Monthl~ Market Rental 

1 BR 597 30 $310 

2 BR 731 24 $370 

2 BR 726 32 $370 

2 BR (Sec. 8) 726 20 $399 

2 BR (Sec-. 8 
HC) 803 2 $399 

Equipment and services included in rent are: Ranges, refrigerators, air conditioning, 
kitchen exhaust fan, laundry facilities, disposal, dishwasher, carpet, drapes, 
swimming pool, tennis court, water and trash removal. 

Number of Parking Spaces: 209 open spaces. 

The estimated project replacement cost of this project is $3,933,363, which includes 
$420,000 as the Department of Housing and Urban Development•s (HUD) estimate of the 
value of the land with off-site improvements installed (note: Excess costs resulting 

AREA OFFICE 
DENVER, COLORADO 
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2 • • from unusual on-site conditions which will be provided for in the construc
tion cost estimate will be deducted from this value and will also affect the 
11 as is 11 land value for cost certification purposes, or the 11 aS is 11 value of 
the property in rehabilitation projects). Included in the development cost 

·estimates are the following items: Cost of structures and land improvements, 
carrying charges and financing, legal, cost certification and organizational 
expenses, consultant's fee (if applicable), design and supervisory architect's 
fee, bond premium, management fund (if applicable), contingency reserve (if 
rehabilitation), builder's and sponsor's profit, and risk allowance (if 
applicable) or builder's profit. · 

The maximum insurable mortgage supportable by the economics of the proposal 
is $3,156,300. This represents a mortgage loan to replacement cost ratio 
of 80 percent. The cash you will be expected to furnish at closing is 
estimated to be $525,156 (which includes equity investment, working capital 
and off-site construction costs). Please contact Mr. Carl Iverson at 
837-2431, who will advise you on the correct preparation of FHA Form 2328, 
Contractor's and/or Mortgagor's Cost Breakdown. 

The above basic elements of the proposal upon which our estimates are 
computed cannot be altered without affecting the conclusions contained 
herein. The completed project must meet applicable code requirements and 
the HUD Minimum Property Standards. 

Final development of the proposal must be coordinated with the FHA Design 
Representative, Mr. Bill Dickerson at 837-5961, assigned to this project. 
Mr. Dickerson will be available to assist the sponsor and the architect with 
the development of the final design and off-site requirements. Enclosed is 
a list of architectural deficiencies noted in the review of the Conditional 
Commitment application. 

It should be noted that this commitment does not constitute approval of 
the 22 proposed Section 8 units. Section 8 Contract Authority is not 
presently available for this project. 

The approval of this commitment is conditioned upon the following exhibits 
being submitted prior to submission of the firm commitment application: 

1. Rents and expenses are based on gas baseboard hot water heat and 
domestic hot water. Project must be revised to reflect gas heat 
as electric heating adversely affects marketability and the mortgage; 

2. Air conditioning for each unit required by the Grand Junction market 
area and project should be revised to include it; 

3. Site boundary along ditch/canal must be fenced to provide physical 
barrier for safety of occupants; 

4. Radiation hazards to be removed and site radiation levels accepted 
in letter from Colorado Department of Health; 

~ .:::::::::::::=::r:::::::·;;;;;;;;;;;;;;;::.::::::::::::::::::::::::::::::::::·:;;;;;;;;;;;;;;.: .... ;.;;;;;;;:::::::::::::.: ....... c ............... : ...................................... . 



3 • • 
5. Sponsor must submit evidence that the high pressure gas 

pipeline at west edge of property meets Title 49, 11 Transportation 11 

of the Code of Federal Regulations, parts 192.607, 192.609. 
192.611 and 192.613; 

6. Sponsor must submit from local authorities evidence of domestic 
water and sewer availability and willingness to serve; and 

7. Subject site is located within a 500 year floodplain and design 
and construction plans should reflect floodproofing measures. 

Your application must be submitted within 120 days following the date of this 
letter, otherwise this Conditional Commitment will expire. Any renewal or 
extension of this commitment may be based either upon this commitment or 
upon reexamination of the proposal, at the option of this office. 

If none of the aforementioned project characteristics and figures established 
herein are changed in the Request for Firm Commitment and if the final 
drawings and specifications submitted with the Request and the firm cost 
estimates are acceptable to HUD, HUD will issue a Firm Commitment for a 
maximum loan in the amount shown above. If you should have any questions 
in regard to this letter, please contact Ms. Ann Kizzier, Multifamily 
Housing Representative, at (303) 837-3563. 

Sincerely, 
r 

. ~,' . . /', . ' -u.:, __ Ll(...,/l&Ju 

Donald J. Dirksen 
Director 
Office of Regional Housing 

Enclosures 

~~~:;;~;:;:1 
::;:::<:::te;:;l· 
··.::.·::.~·.:.;,;;,..:::~: 

::::.:;::::~·-:.-.::.: 

::::::::::·:::::. 
·.-..-::::::::::::: 
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A.TECTURAL ~EV I HJ C0~1MENT. 
PROJECT NAME: Country Glen 

Project No.: 101-35302-PM-L8/C099-0056-003 

Location: Grand Junction, Colorado 

Date of Review report: August 5, 1980 

2. There is a potential problem of headlight glare and 
exhaust emissions into garden level apartments must be 
set back from sidewalk 8' minimum. See MPS 4910.1, 
307-2.2. 

3. Provide minimum 5% handicapped parking spaces, per MPS 
4910.1, 306-2.2. 

4. Provide an 8' width minimum distances between parking 
bays. Maximum number of spaces per bay is 20. See MPS 
4910.1, 306-4.3. 

5. Provide speed breaks to prevent fast travel per MPS 4910.1 
306-5.1. 

5. Space must be set aside for maintenance employee parking. 
See MPS 4910.1, 314-4.2. 

7. Provide management and maintenance space per MPS 4910.1, 
401-2.2. 

8. Provide space for project storage and identify this· 
space on the drawings, see MPS 4910.1, 401-2.4. 

9. Provide additional garbage areas. Garbage areas should 
be within 150' of all dwelling units. 

10. Provide furniture layout for all units. Unit "D" primary 
bedroom is too small per Table 4-1.1. 

11. Provide 36" ref. space unit "C" per Table 4-1.2. 

12. Provide at least 5% of total number of units designed 
specifically for handicapped including bathrooms and 
kitchens. See Multifamily Exhibit Checklist. 



' 2 • • 13. Provide minimum 18" adjacen: to wall oven unit "E" 
handicapped, per Table 4-1.2. 

14. Provide separate storage cabinet minimum 30" wide~ 2-18 11 

deep shelves, 6" shelves on the doors an 48" to the top 
shelf. Handicapped unit only, per Multifamily Exhibit 
Checklist. Provide lap or chop boards which rest on 
wheelchair arms. 

15. Range must have front controls handicapped units only, 

16. "Provide note to dravJingS. 11 Double sink must drain to 
back and side and bowls nus: be undercoated. Sinks must 
have lever type faucets in handicapped units only. 

17. Provide tilt mirror in handicapped bath. Provide hori
zontal and vertical grab bars. Show mounting HT. 

18. Non-scald valves are required in showers for handicapped. 

19. Add note: "Primary bedroom c1oset rod must be adjustable 
to 48" above floor." 

20. Provide 1' door clearance on the latch side of the entry 
door per Multifamily Exhibit Checklist. 

21. Add following note to drawings: 

11 Lavatory with 4" deep undercoated bowl and lever-type 
faucet, drains at side or rear, any exposed hot water 
piping and drains to be well insulated, and front edge 
capable of withstanding a 250 pound load (Lavatory legs 
not acceptable) mounting height two feet ten inches. 

22. Provide additional interior general storage for unit "C 11 

200 cu. ft. required, we calculated 162 cu.ft. Unit "B" 
is acceptable if one of the shelf areas is removed in 
either bedroom and folding doors are provided. Unit "D" 
150 cu.ft. minimum is required, we calculated 120 cu.ft. 

23. Parking lot aisle width should be minimum 26' per 401-62. 

24. All entrances to living units must be 3'-0", per r~PS 
4910.1, 402-3.2. 

25. Provide attic access minimum 14"x22" outside of units, 
per 402-3.11, 402-3.9. 
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26. Architect must insure that adequate structural ventilation 
is provided~ per Table 4-3.1. 

27. Architect must insure that fire alarms are provided per 
405-14.1 (a). 

t;$ .. : .. :((. AJ~-
William H. Dickerson 
Review Architect 

.......•.• !'~< ••.•.••....••. 

-~H~!!~~~::JI 

:::.-::.········1· .... _~::::.:·:·::..: .... -.... 

........... -·--r .. 
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' u.s. DEPA11ENT OF 

HOUSING AND U~ DEVELOP~lENT 

TO A r t T o n e 1 1 i ~ D i r e c to r , f·1 u 1 t i f a m i 1 y 
A&E Division, 8HDE 

DATE: August 12, 1980 

IN REPLY REFER TO: 

8HDE 

FRoM R . C . S tee 1 e , M u 1 t i fa m i 1 y A & E · D i v i s i o n , 8 H DE 

SUBJECT: CIVIL AND SANIT.C.RY ENGINEERING 
Country Glen, 101-35302-PM-L8/C099-0056-003 

25th Road and F~ Road 
Grand Junction, Colorado 

I have reviewed the enclosed exhibits and talked by phone 
with Miss K. F. Mcintyre with Paragon Engineering, Inc. 

Drainage and Grading - As was discussed HUD needs a better 
scale than the 1 11 =400', probably 1"=100' or less. The 
fully developed 100 year flows (Q 100 ,s) from the 12 acres 
onsite and 50 acres offsite shed routed on surface is 
needed. This may involve diversion to the west via a 
culvert across 25 Road. The site plan should show the 
natural topography, finish grades, flow arrows, detention, 
etc. 

1. Inverted crowns are not acceptable. 

2. If tne curb Section of Sheet 4 is used then it 
must have: 

a. No concentrated flows. 

b. No wheels against the curb but held back 
with wheel stops. 

c. Backfill a depth of 6", preferably full depth, 
on side opposite asphalt. 

3. Show the 100 year floodplain on Leach Creek shown 
on a scale 1"=100'. 

4. Provide minimum grades per MPS. 

PREVIOUS EOIT ION IS OBSOLETE 
HU0-96 17-75) 
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5. Follow data sheet 79 0 as may be indicated. 
"' 

Water a~d S~nitary Sewerage 

1. Show a separate irrigation system and annual cost 
because of the high cost of Ute Water. 

2. Show limits of ownership, operation and mainte
nance: 

a. Ute Water Conservancy District. 

b. City of Grand Junction Sewerage system. 

3. Limit line sizes: 

a. Water- 3/4"-1 LU, 1"/2, 1~ 11 /4, 1~
11

/7, 
2"/14, 2~"/28. 

b. Sewer - 4"/4 units. 

4. Provide flowline elevations at all junctures from 
tie to municipal syste~ to upper ends of building 
sewers and FF's. 

5. Provide minimum 2% grade on all 4" sewers. 

6. A curvilinear sewer fror MH 79.2 to MH 82.0 would not 
only eliminate the need of ·MH 81.1 but we believe 
\"'ould be a better design.· Seeattachment. 

~/c~ 
{e~io;al Site/S~nitary Engineer 

Attachment 

········-·······································--····h········ 

~i:~;_:i~~iiii;J 
-::~:::::::::!~---
-:::::.:: .. ·:.·::::::::.: 
~:::::::::::::::·· 

t;;;;~;;~;;;i. 
1:::·::.:·:::::::., 
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FHA FORM 1'0. 2264'A 

""'· 9/70 

I/-'·~ u 
~. S. DEPARTMENT OF hO'JSiNG AND URBAN DEVELOPMENT 

FE;)ERAL HOUSING ADMINISTRATION 

SUPPLEMENT TO PROJECT ANALYSIS 
SECTION/TITLE 22] 04 

Country Glen, Ltd. 
-~"~-;;;+-'"1( Pr~.Jj~~ct ·· .... -·· 

Country Glen Apartments 
-I::·::.~;(i·;;;.· .,: · ?;?;--;-~~- {srr.,-ei:Cii;7,;;,rs,;;u;------------

Grand Junction, Colorado 

::::J Private 

::::J Management Coop. 

_,X Rental Housing 

::::J Cooperative 

__j Condominium 

~ Land Development 

TYPE OF MORTGAGOR 
CXJ Profit 0 Public Li Non-Profit 

0 Sales Coop. 0 Investor-Sponsor []Builder-Seller 

0 Nursing Home 

U Intermediate Care Facility 

0 Housing for the Elderly 

0 Mobile Home Court 

TYPE OF IPR~;:w Construction 

0 Rehabilitation 

0 Redevelopment 

0 Supplement Loan 

LJ FEAS!BlLlT"i 

[ZJ CONDITIO:\ At' 

0FIRM 

101-35302-PM 

S<ate or Federal 
[J Instrumentality, etc. 

LJ Limited Distribution 

[X] Non-Elevator 

0 Elevator 

[]Walk-UP 
[i] 108 Units 

I· DETERMINATION OF MAXIMUM INSURABLE MORTGAGE 
CRITF.RJA (COL. 1} 

!. MORTGAGE OR LOAN AMOUNT R E:QUI::STED IN APPLICATIO~- ·- ·- ·-

:2. STATUTORY DOLLAH_ LIMIT··········-·······--·-······· 

:J. A~10l3NT BASJ<O 0:'\ VALUE OR H~~PLACEME:NT COST: - • ·- ·- ·-- ·-
a. Value (Replcmt. Co.<t) in Ft•e Simple i 3, 933,363 X 90 % 

b.Value(>{LcasedJ-'1'.,$ X % ••••••••••• $ 

c. Unpaid Balance of Special Assessment --------- ·-- ·---- •- • •- $ -------

d. Total Item h Plus hem c • -- - - - --- -- • - • • -- • • • - • • • • - •- - • • 

e. hem a Minus Item d - -- • - • - - - - - • - • ·--- • • •- • - • • - • -- • - • - • 
4. AMOUNT i~~<\SED Or\ LIMITATIONS PER FAMILY UNIT: 

$ a. Number of .!12. Bedroom Units· • - • • • • - - - --,..,--

Number of .2ll Bedroom Units --------- -~3-=-0-
!'lumber of~ Bedroom Units--------- _ _:_7.:::.8_ 

X $ ...-,:-o:---=-:~-
X $ 30,399 

X $ 36,743 

$ 911,970 

$ b_865,954 

Number of three Bedroom Units •• ·- ·- • • X $ ----- $ 

3 51J."~~r xf~~or=m"f'Q6le'iff?ff~~b9" "816 = 31°,7x3~ $ 
' b. Cost not Atm6utahle toC.Uwe~lmg Use-· ! - u U x .2.Q__% $ 

t:. Item a Plus llem b - - - • - • - - • - - - - - - • • - - - - - • - - - - • - - - - - - - -
d. Total Number of Spaces ____ X $ _______ _ 

c. Sum: Vahw of L .. used Fee and Unpaid Balance of Sprciul Asst•ssment(s) 

f. ltt·m c or ltt'm <I whir:lwv"r is uppl if'<.~hl•· -· minus lt<·tu e • • • -- - ·- • ·-

:1. A~Ol!NT BAS~~D j)N ot:BT SERVICE HATJO: 

a. Mortguge lntr.rest Rate - • ·--- •- ·-- • ·--- ·-- ·---- ·--- • • • ·-
b. Mortga~e Insurant·<' Premium Hate - - -- - -- - - -- • - ·- • ·-- -- - ·-- • 
e. Initial Curtail Hate·-··········---~-------·------~---·· 

d. Sum of Above Hates • -- - ·- - • • - - - - -- - -- - • - • •- - - ·- ·- - • - - -
e. Net Income •• -. - $ 294,483 x 90 % _____ _ 

f. Annual Ground Rent$ -t Annual Spee.Ass':r.l.i-----

g. Item e Minus Item f- - - • • • • - ·- - -- • • • - - --- •- •--- - ·-- --- • • 

h. hem g Divided by hem d ·- • - - ·- -- •- - - • - - - -- • • • - • • • • • • • ·-
6. AMOUNT BASED ON ESTIMATED COST OF REHABJLITAT!O:"l PUIS: 

{i} "As Is" Valuc,..Q.£ (ii) Acquisition Cost,~ Uii) Existing 

Mortgage Indebtedness Against Property Before Rehabilitation: 

a. Estimated Cost of ~ew On-Site Improvements··- • • •- • • • •-- ·-----

b. Estimated Cost of New Off-Site Construction ·-- - • - - - ·- - ---- ·-- -

c. Total Carrying Charges, Financing and Contingency Reserve•-- ·- ·-- • 

d. Total Legal, Organization and Consu!tanL'l F<>e, if any--- •-- • ·- • • ·-

e. Sum of h<'m a through Item d • • - - - - - - - • • - - - - - • • - - • - - -- - - • - • 
r. "As Is" Value of Prop. Rf'fore Rehab.$ x % 

g. Existing Mortgage Indebtedness (Prapuly Owned} .2! Purchase Price of 

Property ( 7' o b ~ A c q "ired) • • • • • • • - • • • • • • • • • • • • • • • • • • • • • • 

h. Item 1'- Plu!-1 Item I 2! Item g, whtchr.vcr is lesser • •- • • - • • • • ·- • • • • 

i. ltt•m h X % -- •--- ·---- •- •••• -----.------.-. 

A\lOL:-iT BASED ON MOHTGAGQ_fi~_TOTAI.J;_q~T OtA<;QiJJ:'lTl.O_r\: 

"· Purchuse Price of Project---· •- ·---- ·- ·- •-- • ·- • • • • • ·- • • • 

l:t. Repairs and lmprovemf'nts, if uny - ·-- ·-- -- ·- ·----- ·-- • • • ·-
('.Total Carrying Charges, ~'inancing, Legal a11d (Jrganiutlion • •- • • • • •• 

cl. Sum of hem u through Item c - • - - • - - • • • - • • • • - - • • • • • - • • • • - -

e. Item d x ---- % - -- • - - - - - -- -- - - ·- - ---- • -- - -- • -- -

· .. 

$ 

s; 
$ 

$ 

$ 

$ 

$ 

$ 

$ 

2862857 

~ 
.5 

.396850 

% 
% 
% 

--------·· 

(COL 2) (COL 3\ 

$ 3, 587, 6! I 
$ X 

$ 3,540,026 

$ 

s 3,540,000 

$ 4aQ6~aZ8] 
$ 0 

$ 0 

$ 4.064,700 

8.396850 % 

$ 265,034 

$ 0 

$ 265,034 

$ 3,156,300 

$ 

$ 

$ X 

$ 

~ X 

-
" 
,. 

.. 
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CRlTZ::!vr-------------__ -_-___ , ___ y-__ .. 
8 •. ; t,~o~·\T BASl·:D 0~ 5~_!\1 OF FNJ1: ~~OHTGA£:£ A\1.9t~,·Ts ·- ... -- .. ----- -- --- s ----x 
9. :1.\WL\T BASED 0:"\ EST!~Ij. TEQ COST T0_1~1i1TGAGOR: 

a. Tota! E~airnnted Cos: (E;.clZJs,vtt of Sitt! and Required 

Cor.&truction Off th• Si:~) • • •- • • • • • • • • • • •- • • • • • ·- • • • • • • • $ 

b. Purchase Price of Site -- -- • ·---------.--- • ·--.--- •• --- • $ 

c Total C:c,~.t or Cl('&ring Site, if any - •• - ••••• --.-- ••••••••• -- $ 

c. E'(;·";::;_;e of Rt>C~'"'"ng Occupant;;, if any ---.--- •••••• - •• - •• -- $ 

~. Cc·>' "; Off-.'-:ite Ccr.struction, if a!!y·-- • •- • •-------. • ·----- •- $ 

: . .::>.: ... iltema lhro.,~h lteme -···· ········-··············-
g. Item f X 5c ............... ~ ....... - .... - ................... - - ...................... .. 

$ 

$ --~X'-----

\lAX:'.lt'\1 l~St:HABL!': ~!ORTGAGF: (Lowest .-,r tL Poreg0inf Criteric)--.--.-.- ••• -.-.-.---- •••••• _ ••••• ~ 3' 156,300 
II " TOTAL. RE\;JiREMi:~TS. FOR SETTLEMENT 

PAR:- A-
- ~ ~--- -- ----- ---,~-- -- -- ·- ---~ --- -- -~--- -~ 

I PAHT B-
l. De,·elopm!'nt c;,.,.,, ---- · ---.- -------- $ 3,513,363 !J:'""n::ES ,\'Ci TO Bt~ PA;D li'\ CAS!!: 

a. BSPhA •• ---- ••• - ••• - •••• _ ••••• _ ~ __ 3_1_8_,::_4_1_4_ !:. Land Indebtednes>< (or ::asa Reqo.irrd 

for Land Acquisition)·· • • • • • • ·---- · 

3. Subtotal (Line 1 -t- 2) - ·- ·------- ·----

4. Mor:gage Amounf --.--.- ~ 3' 156,300 
5. Fees not to be Pa1d m Cash$ 318,414 

$ 210,628 
$ 3,723,991 

6. Line 4 ~ Line 5 - -- - - -- - - • - -- - • - - - •• $ 3,474,714 
7. Cash investment Required (Line 3 

b. Ar .. lile,·-t ({J":gn)·-- • • ·---- ·----- ·

r·, Bui ld£'c' 5 Profit-- - - - - - - - - - - -- - - -- - -

~ 
,. --------
~ ... -------

u. Ot~1U - - - - - - • - - - - - - - - - - - - - - - • - - - $ ----....,-,.,-,.-, 

TOTAL ;·o PART A. Lil\l: S------------- ~ 

i 2. COMMIT'.:;.::--;T, MKTG., Ft:ES & DISCOL'\T(S): 
I 

318,414 

a .. Fees: G\\1A ---·----------·----- .;: ____ _ 
.V.in;.;s Line 6)--- ·-.-- _.-----..... $ __ 2_4_,9.-',""'2~7':-7:--

8. Initial Operating Deficit ·- - - - - - - • --- -- $ ----:;-;1~,""'8::-4~5- Other - - - - • - • - •• - • - ••••• -.. s --~-----=----
9. Commitment, Marketing Fees, Discount(s) ·-- $ ___ 7::-:8::-<-, 9:--:-0-:8-; h. Diseount(sl: Perm. Loan -- 2...55~- ••• -- ~ ___ 7_8..:.,_9_0_8_ 

FJSMA -- ·-- ·- • ·-------- ·-- $ -----

l 0. I' orking Capital - --- - ---- - - -- - --- - - - $ ---:;-:i6~3~,'-c1:,-'2:;:.6:::--! Constr. ~-oan -- ••• -- •••• - • .;: ---=:---=-=-=--
ll.Oif-SiteConstructionCosts------------ $ 132,000 li TOTALTOP.I.HT A,LI:\F:9 ----------- $==::i:7:::::8:::!'::9::0::8'=: 
12. TOTAL ESTIMATED CASH i 3. WORKfNG CAPITAL: 

REQUIREMENT (Lines 7+ 8 H+ 10 + 11 J - - $ 525' 156 a. Working Capital • -- - ---- 2%.--- - - - • - $ ---=6-=3~,::...1.:..:2::..6::..__ 
b. Ground Rent During Construction - ·-- ·-- S ------

FRO:'iT ~ONEY ESCROW, IF A!';Y, DETERMINED B'{ SuBTRACT· 

Il\G Lll\E 6 AMOUNT FROM Ll;\F: l AMOUNT. 38,649 \ 
c. N/R Itr~ms not included in .\lortga~;e ·- • ·- • 

TOTAL TO PART A, LI!'H~ 10-- ·------- • 

$ ______ ~ 

~ 63' 126 

Ill - SOURCE OF FUNDS TC MEET CASH REQUIREMENTS 
~s~o~u--n-.c~r-,--------------------- .A.MS..LL:X:I 

~-~~---~~?ee Fi nanci a 1 Ana ly~j-~_ WgJ:ks_l!~e"---'t'--11 ______ _ $ _____ _ 

------- -------------~-- :r --------
-------···--·--------·---·~ --------------- $ 

---------- $ 
$ 

TO.,. :.L A \'AILABLE CASH FOR PROJECT··---------·-------·------------------·----------- ~ 

IV • RECOMMcNOATiOriS, REQuiREMENTS A!'i:> Ri;MARKS ------------------------------3] RECOM~IEND APPRO\'AL ·SUBJECT TO CONDITIONS ST.-\ TED BELOW, lF ANY 

=:J RECOMMEND HEJECTIO~ FOR REASO\IiS STATED BI·:LO\'.: 

Remarks: Curr_ent credit rep_g_r_ts.~P.JJd f_tnanGiaLsta_:temen.t_s_ ___ _(£o_tm_2_4lZ) must b_e_s[Jbmltt~d_g_t; ___ _ 
___ fj__rrn __ Gommitme~n_t_. __ Al_soJ. sponsor m_us__Lingj~g_te_~bow he plans to meet cash investment _____ _ 

____ regyj..relller:Lt_bas_e..<t.Jm __ c\_Jrr~er:rt fj~niil1~i9.J _s~tC1:t~me11t! ___ ----~-----

• t-1 • •• , 
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1 . 

( ~ . : ) 
U.S. ~-~~WENT OF HOUSING AND URBAN DEVELOPWE~ 

FEDERAL HOUSIHC ADMINISTRATION 

IEHT A1. HOUSING 

PROJECT INCOME AHA!. YSIS AND APPRAISAL 

0SAMA 
0 Feasibility {Rehab) 

[X) Conditional 

CFirm 
OJ.Cl .... .-. Proj<'ct No. I 

101-35302-P~-L8/C099-0056-002 CCl~ti-~Y GLEN 
LC:A. ";"IO~o\ AND DESCRIPTION 0= PROPERTY· 

2. knel jJ· llharucjpaiiiJ' Ca. Cnaue Tract No14t>. P.lloc-1 C04S• ,5. Count)' 
25 Rd. & P--2 Rd 1Grand Junction !·lesa 

St.a tt a..C: Zap Code 

Colo·· ado 
i7.Tn>rofPro,..ct: Otlevator [!)l.alkup a.Mo.Siorin t'·'si:b~~n: Full _OPartial Crawl 
bRow (T.H.l 0 Detached :J Semi·D~tach~d 2~ !(]Grade 0Bsml. Bsmt. 0 Space 

.a 19•••...,.. Floor: 
- S~ructW'al Slab 
"7"' Slab on Grade 

SITE INFORMATION 
.tlU~>ma~cma: 1rregu1ar L.5!'j,t-:1U 55 AC 

ft. by ft.. or •q. ft. 

21 jr.its ACRE PUD 
INJ:OJ:<...,.&.'TION CONCER"liNG LAND OR PROPERTY· 

BUILDING INFORMA.TION 

16. Yr. Built J16.a 0 Manufactured Housing _[!.) Convntior~ally Buih 
N/A LlModules 0 Components 

wood frame slab & joi•t cedar EBB 

~. 20. 21. 22. If Lease- 2l·• :U.b 24. Relationshi:f • Bll siness, 
Date Additional Coals ll;old. Annual Outstanding Per.ona! or thLr Between 

Purchase Price Total Cost Balance Aecr.:i ret:! Paid or Accrued Groond Rellt Seller all~ uier 

$ $ • s • 
5. lJtWUaa • ~Uc c-uy Diuene• 26. Uouaual Siu F•at.,.., • ,,_ '"• 

0Cuts 0 Filla 0 Rock Formation~> 0 Erosion r::!} Sone 
l'ater t!J 0 aoorox. 42 1 

::-J Poor Drainare 0 Hish ••ter Tab!~ 0 Retaining l"alls 

Sewers G) 0 approx. ~ n i D Other (Spuify) DOff Site 
Improvements 

' ESTIMATE Ql:' IHC:OME .. 
·.No. of Eac:h Rentable Liv~ Area 

Composition of t:Dits 
linit .. ent 1 otal \1onthl) Rent 

az:til~ Type t'nit (Sq. Ft.l Pt'r \lunth For l'nit Type 

? "A." l 8R s~~ U~: 8~: ~H: BA 
9,300 I :a non BR BA • 310 t 

?t ugP 2 BR 731 LIV, DA, KIT, BA 370 I 
32 "C" 2 BR 726 LIV, DA, KIT, BA 370 20 '720 

20 ucu ·E. BR ( :.,;::; b\ 726 LIV, DA, KIT, BA 399 I 
2 "E .. 2 BR 803 LIV, DA, KIT, BA 399 8, 778 

•• ~..)t!(.;.t>} 

TOTAL ESTIMATED RENTALS FOR ALL FAMILY UNITS 
f 38,798 

•• Jlo, ~Spec .. -
Open Spaces 209 per month 

:J.Auucled 
, s 0 

!J Sell Park 
Co•ered Spaces •• s per moDth 

iO.- ial" 

Area..CroDnd Le•el Sq. Ft. • I per sq. h./mo. 

Other Le.Tis cl 
3.0~ 

Sq. ··t. • s per .cr· ft./mo. 
324 IAttacll l>ac-.tlr. 

aun r•y unit 
.1. 

TOTAL ISTIMATEO GROSS PROJECT INCOME AT IOtm OCCUPANCY ! 39,122 
i2. 

TOTAL ANNUAL RENT (/mn 3lal2 rnorUbo~>j 
! 469~464 

il. Gn.l , ........ t•". Jl•t aaotaiDJ• aaaidaaUal Area· rs. Jlal •••t~lbll' C-r~&al Arae· 

82,237 Set· n. 74,206 ~· tt. Sq. Ft. 
~- N01>4·REVENUE PRODUCU~G SPACE 

Type of £111ployee No. Rms. ComJ.:~•ition or Ullit Location of l'Dit in PrujtTI -
c. IQUIPa.EMT A.ND SERVICES INCLUDED IN RENT: fCbci A,•opr&••• I••••J 39. SPECIAL ASSESS\!ENTS: 

J7. F?riPMENT- 38. SER\'JCES - *PBE for Sec. 8 units 
D iuaes tG•• or £w:.J [1Jl'wpoaal CAS: DMrat * D Hot Yiatt"r * •• DP~payable 
t:z:ll•frit;· fC•• .. £l.~.J ct:l Dislaw .. Jaer OCookiDI D Air CoditioaiDa 0 No.-Pnpaysble 

t:J Au C•d. n , •• ,. o.,,, t:!l Carpet ELEC: DBut OHot later 
... Prillcipal 

t:J tiu:M £1~~~ .at Faa CJDrapes DCookia1 CJ Air Coaclitioaiaa 8aluce S 
* Aanal . c • 0 LiJiu.s, etc. la Uait * CJLaadry rc~;\1'; ... D s..t.- ia& Poo Payaeat S - CJ Teuia Coart 071l£R FUEL: OB .. t CJHot Water ... let~~aiala& OOU• 

[!)WATER. t!JOTHER tra~b Ter111 Years 

PREYJOUS EDntON OF THIS 'OitM AR! Oa$0LETf 

- ·----------- _;_ ~~-·--- .;~ .. ~--·· :. _.__.._ ....... ,.... . ......_...._~·-·-.. · ... -·· . ..... ~~- .. --- .. ----- -~ 



. \.. ) •%• l j 
E S T·II.I.A. H OF A"'"'UAL EXPENSE, - G. ESTIMATED ~REPL.J.CE~T COST: . - ' . 
'01;ll'il5iR 4, TI\'F.- a6a. Unusual Lnd fmproveomMll5- • S 

2~7,790 
~d ... erti$i:.g • • • • • • • • • • • • s a6b. Other Land lmprovemenla - - • • 

lla'D•frmeDt• • • • • • • • • • • • • 36r-. Total Lud hnprovement" ·.·- • • • • • • • • • • • S 
247,790 

;. 
I ) 

)thtr· • • • • • • • • • • • • • • • STRUCTURES- 2,140,264 
TOTAL. J.OMIHISTRATIVE· • s Ll?,np 37. Main Buildings - ·- •• - • •- • $ 

DP£RAT!SC- 38. Aece>~sory Buildin~!" ----- ·-

Elnator ~lain. Exp. ····-· s 39. Carar;ea; • • • • • •- - • - --- • -
Furl (HFtJtiiiF end 40. All Other Ruildin.:!'i- •--.-. • 

Dot=rHir Hvt If atrr) 41. TOTAL.STRUCTURES••••••••S 2~140:264 

LiEhtin~ ' l.liac. Po"·er • • • • 42. Ceneral Requirrments·- • • • • • • • • • • • • -- • S I!9 = 403 
1.ater• • • • • • • • • • • ••••• FE f.~ 
Ga~···•••••••••••••• 43. Builder'~> Cen. 0\·erhead •· 
Carl:. l Trash Rrmo\'&1 • • • • f 2 ,. •••••••• $ 50.149 
P.yroll • • • • • • • •- • •- • • • .J4. Builder'~> Profit 

Ot.ber • • • •· • • • • • • • • • • • • f ~-----··· 
TOTAL. OPERATING·· • • • • S 27 108 45. Arch. Fee-Design 

\l.l.T~TE~A~CE- - • 2.75 ,. •••••••• Z3,ll37 
Decor•tir.,: • • • • • •- • ••••• s 46. Arch. fcc•Sup\·r. 

Repairs • • • • • • • • • • • • •. • • .95 ~-------· 25.~69 
Es:termieatiDg • • • •• • •• • •• 47. Bond PrP-Irlium- • • • • • - • • • - 22. ~~9 
IIISIIf&DC:~ •• - ---.--.-.- - 48. -Other Fees - ---------- 1QQ.QQO 
Groutld Expeue • • • • • • • • • 49. TOTAL. FEES •.•. --. s 

2, H~: ~r~ 
O~her • • • • • - • • • • . . ---- 50 . TOT.For alllmprmts.(Liae..a6c,.Jl,-'2 l 49) • ·! 

TOTAL. MAIHTEHAHC:E • • • • • • s 27,000 51. C:osl Per Cro!ii!'i Sq. Ft.- • • • • - • • • • • • • • - s 33.7939 
Replacement Ruerve (.0060 x total 12,842 

52. F."tim&tt'd Con111U11ction Titne • • • • - • • • • • • JLl \lont),,.. 

•tructures Lil:le 41) • • • • • • • • • • • • • • • • s CAIIRYI~C CIJAIICt:s l Fl\ 1.\CJ\G-

,.OTAI.. OPERATING EXPENSE-··· s Hm, 952 53.1Dt. Hi Mos. ~ ._S__ !il 

llill- 011 s 3.J56,3QQ ••• s l8':~5~ 
Real [aLate: Est. Assessed 54. Taxcli • • • • • • • • • • • • • • • • 

ValueS f SS.IIItcuranrf' •• • • • • • •1• 'D" • • 10 ~000. 

s per SlOOO • • • s ~6. FH .\ \It~. Ins. Pre-. (O.e~) 31:563 

, Pers011a 1 Prop. Est •. ~llSessed 57. FilA •:x''"'· Frr (0.3~) 9:469 

\'alue S @ _?8. Fll-\ lnspeor. f"t-f' (~-~,} IS 2 782 

s per UOOO • ·-
59. fiaaneill! Fee ( . ) 47.3Ll~ 

• E.mpl. Payroll Tax • • • • • • • • 60 .. ~\IPO ( ~) 0 

• Other • • • • • - • • • • • • • • • • - 61. F"\\1-\ 'C:-\\tA Ff.t: (2. fh 632126 
• Other· - • • • • • - ••••••••• 62. Titlt- l Rtor-ur•liDf!· • • • - • • • • • • • I7,37s 
. TOTAl. TAXES············ S 

33,156 63. TOTAL. CARRYING CHGS. & FINANCING-···· S 
391,038 

• TOT J.l.. £XP EHSE ( Att11c-h Worish,.,.tJ 1_3_1. 6_ •. _142 118 LEGAL, ORGAN1ZAnON 1 & AUJ2IT E~~ 4 goo 
s 64. Lecal • •••• - .... - ............. S ' 

INCOII'.E COM PUT ATIOI'IS: 65. Oreanizalion • • • • • • • • • • - • • • • S 6 .lOU 
66. Cost Certification Audit Fee • • • • S 3 ' 000 

1, E.atimated Project 469,464 67. TOTAL LEGAL, ORGANIZATION, AUDIT FEES S 14,000 
Cross Income (l.irtt C 32 Pc,t 1) -- -- .. s 68. lklilder and Sponsor Profit • Risk - • • • • • • • • S .318.~!~ 

• Oceupucy (£rttire Project) .93 ~9. Consul tent Fee • • • • • • • • - • • • • • • • • • • • • • S 

PerceDt&Je • • • • • • • • • • • • • • - • • • • • • ~ 70. SupplementatllanacemeDt Fuad ········-·· s JO 800 
!· Effective Cross Income (L.irtt 30 s LiAt 31) • • e. 7+36,60! 7L Contin,eDc::r Reaenoe ---·-··-····-·,_ __ $ 'o 
1. Total Project Expenses (L.irtt 29) • • • •• • • • • t 142 118 7l. TOTAL. EST. DEVELOPMENT COST (£sd. nf 3,513,363 

Lcrtrl or 01/·,.itc Cost)(50+63+67+68+69+70+il) 
~. Net lac0111e to Project (Lirtt 32- Lint 33) • • • ! 294~483 73. fiatTantecS Price or I.Mcl -- - J. 14(3) 
). Expense Ratio ( Lu1.t 29 ..;. Liltt 32} •••••••• j 

~ . ,. {1. ~ $ prr sq. ft. • • • • • I 420~00Q 
74. TOTAl. £ST1114A TED REPLJ.CEIIAEMT 3,933,363 COST OF PROJECT (Add 72 + 73) --------- s 

I. MAXIiotUM PE RMISSI!L.E RENTAl. J.NJ.L. YSIS: 

l. Bnt Formula Resideutial Total Ret Per Month for 86 unassisted units 
AltA .. TMENT TYflE ~ .ED .. OOM 

= 35,554 
Sec 8 ~.EO .. OOM 2~~00M •• ED .. OOM 

Family 

• 484 I 461 I 

57 57 

FMRs 110 '~ 
:. Monthly Acimmisua th·e Rent Limits- • • -· • •- • .. .:!1;.._ ___ _ 

(,\'OT£: Each limit 111ust k follOtL·td 
h, £ for tsceprion orR for rr1ulcr) 

• 
a. Pera~l BeDefit Expeoses - ........ - ••••• ··-----

4. Adm~istrath·e Rent Limits Less 427 404 
f rrao:utl Bene lit Expenaes• • • • • • • • • • • • • • ------

399 399 
S. t:JS.it Baaie Beula-·-·· • •- •• .... • • • •• • • • -----

6. [a it V..rket Rents by Reat Ton:Dala• • ·- • • • • • -----

370 . N/A N/A 

I. ESTI-..A.TE OF OPERATING D!PICiT:• ....... ! Gtou l...,o..,. Occup . .., I.Uec. ~ .. ltspenaea ,.., ·-- Debt S•••· ••••'· Deflcll 

1. lc l U·'J t,;:,r. C'" s 399,044 I 132,170 266,874 s 265,029 1,845 ..... -·' v~ ..,:J ~ s s 
1. 11d L ~ s I s I is 

J. TOTAL. OPERA· 
.. TIHG DEfiCIT s 1 Otl) 

C.:4p ~t.•. <~~C>e • l..:· .. 
·--------------------------,---------~--.·=~·· ..... :.-· ·. ::..;,;,;;. 



-------.-..,.-----------·-. 
v -·- v· 

--··----------------------------------------------------------------~~----------------------------:· K •• INC:OirLE .APPROACH TO VALUE: 
}. £!'ti:t.4.ted nf'IUiDilljl. Ec-oDomir LHr __ ........ ___ ,·ra;, 

'.lllrc::e Approa• L 10 \"alue: 
6. V alur of Leuf'd Fer (If arty) 

2.; Ca;:i:elize:ion Jiate UetermiDed Ay: U Ovrrall Rate f'tom CompiUablc• rrujret,.. 

LJ Cash Flov.· to Equity. 

· Crour~d Rect s ___ .;. Cap. Rate_~ 
0 Rate rrom Bud of hl\·r .. UUf'lll =Value of Leuf'd F .. es -------

3. Rat!' S,.J,.eted ~ 

-'· Net lllcome (Lint F 34)- ·- •- • • •- I _______ _ N/A N/A 
S. Cap::eliHc \'alue (Line 4.;. Lint> 3)- • S 

L. CO.wPAI\i~ON APPROACH TO VALUE· 

7.! 4ddreu c! Comparable Sale 
Sal,. No. 

Date PriC"e Units 
I a.: . 

b.! 
e. I 1'/ M 

8. lcdieated V•lue of Subjert by Comparison S -----
APPRAISAL SUMMARY 

9. CAPITALIZATIONS N/A SUMMATIONS 3,933,363 COMPARISON S::--N_f_A _____ _ 
T~• foir 111orkat Yolua (or roploce111ont cost) of fho property, u of the dote below, IsS 3, 933-,363 

"'· TO !E COMPLETED BY CONSTRUCTION COST ANAl. YST: N. TO BE COMPLETED BY VALUATION SECTION: 

C05-T >;OT ATTRIBl'HBLF. TO 0\'\'ELUSG USE· CALCl'LATION OF BUDGETED CO~STRl'CTlO~ COST· 
10. 'Pariing • • • • • • • • • • • • • • • • • • • • • - • • • • s 36~000 JS. \l.tllimum Morl~il!l;f! Amount (from 
II. Garage • • • • • • • • • • • • • • • • • • • • • • • • • • .2264a) + 90-:t or X 100~- • • ·- • • • • • • ·- • s 3.5QZ,OOO 
12. Co=ercial ----------------------- (l!hichrs:er is Appropriott) 

13. Special Ext. Land Improvements· • ·- • • • • • • 38:000 19. FHA Lacd Value (Linr C 73) s 420a000 
[4. Othe: • • • • • • • • • • - • • • • • • • • • • • • • • • • 20. Carrying C:har~tes aod f'in.· • 3~l.Q38 
.s. TOTAL··············S 74~000 21. Legal, Orpnization. Audit Fees 14 2000 

3 J II !!2. C:on .. uh.ant F~e • - .. --.- • 0 
TOi U t5T. COST Of OFF-!'ITE REQl'IRF:\IF:STS- 23. 0f'sign .-'••·hiteet • • • • ·-- 73.~~7 

6. Oll·Site F.s•. Cotlit 24. Supervisory Architect • • • • 22.~~9 
Se\·:er 55 2000 25. Bocd Premium • • • • • • -- - 22.§~9 s 10:ROO v.a:er 52~000 26. Suppleme11Lal MallaJement Fund 

0 c.lectn ca I 2s.mm 27. Coctingeney Reserve- • • • 
!00:000 28. Other F"ees•••••••••-· 

29. ToLal 19 thru 28- Deduct • • 1;057;343 
30. Balance available for coastruction. _ •••••• • 2,4LL9,657 
31. This illcludes builder•a fee of s 

7. TOTAL OFF•SITE COSTS· • S 132;000 
or Bldra. 0\·hd. & BSPRA of • jSS,;~~ 

I. REMARKS, CONCLUSIONS AND SIGNATURES: 

:XPI.AII'l -. , UNUSUAL LANO IMPROVEMENTS (Sc<·· C 36a) HANDBOOK 4465.1, PAGES 2-2 AND 2-3 
L_, OTHER FEES (Sec. G 48) HANDBOOK 4450.1, PAGE 5-10 LOW MAINTENANCE MATERIALS 

Oi ckerson /s I 8111/80 
(Dolt) 

Art Tonelli/s/ 

S. J. Gurley/sf 1!12/81 Suzanne R. Bailey/sf 
(DOl•) 

Ca .... , Iverson/sf 10/10/80 R. B. Ross/s/ 

c~elvsi~•=-------------------------------------------------------------------------------------------

.: ;5 r/ { r·· e'Ot HPIIC DwiliDAIC
1

Aief ~'ltlierwril.er 

\ t:.:? 1/ ,/ Y/- ( / 
Dot.t 

D•~•~· ~·PG r·/&l~a,~c~~~~--~----------------~--~~._)· ~~~--'-~--c-)~~~~--------------~ 
·It' 

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



C Neal Carpenter, 
President 
N. Kent Baker 
Eugene R. Brauer 
Gordon W. Bruchner 
Patrick C. Dwyer 
Robert J. Shreve 
Dale J. Steichen 
Robert D. Thomas 
Gary R. Windolph 

• 
A~ IX 

January 8, 1982 

Mr. John Shaw 
Victoria Development Corporation 
3333 Quebec Avenue 
Denver, CO 80207 

Dear Mr. Shaw: 

• A Professional Corporation I Engineers Architects Planners 

2021 Clubhouse Drive 
Post Office Bo• 202 I 
Greeley, Colorado 80631 

SUBJECT: 11 RIGHT-OF-WAY 11 OF 25 ROAD AT BUILDING SETBACK, COUNTRY 
GLEN APARTMENTS, PROJECT NO. 81200 

Reference Paragon Engineering Plat of Country Glen dated December 17, 
1979, Revised May 6, 1980: 25 Road shows an existing right-of-way of 
60' with an annexation of the CitY of another 20 feet on each side to 
give a 100 foot right-of-way. Tfi\,s would make the existing site\plan 11A11 

difficult to achieve. The buildings would have to be moved 20' tQ the 
east. Verification of the extra 20' fs necessitated. 

Mr. Gene Benson of the Grand Junction Planning Department stated that . 
25 Road is defined as a minor artery and would require only an 80' 
right-of-way. In regard to building setback off the right-of-way, the 
Grand Junction Planning Department has no minimum building setback 
requirement for PUD's, but in a discussion of setback, Mr. Benson 
stated that a 20' setback has been the status quo. Therefore, the site 
plan is to be adjusted by moving the buildings and parking 10' to the 
east. 

Enclosed is a copy of the adjusted site plan. Copies are being sent 
to Buzz Roeth, Ken Mundt and Gene Benson. 

Respectfully, 

ARIX, A Professional Corporation 

DC:mf 

cc: Stephen M. Biagiotti 
John Neilson 
Gene Benson 
Ken Mundt 
Buzz Roeth 



• • 

Country Glen Ute Water Peak Demand Data Sheet 

Not applicable for residential, as per conversation with Mr. Charlie 
Stockton, Ute Water,, on March 26, 1982, at 1:33 p.m. 

I 

I 



• • 

Country Glen Draft of Covenants, Grants of Easements or Restrictions. 
to be imposed, Articles of Incorporation: None, as the entire de-
velopment is for rental apartments. ---- · 

I 

I 



.. 

,... •• 

April 19, 1982 

~--.......... .... r-.. 
,~ 

- ...... _ - ...__....._"'..._ __ ..._.. 

Grand Junction Planning Commission 
City of Grand Junction 
P.O. Box 897 
Grand Junction, Colorado 81515 

Re: Country Glen Apartments 
#30-80 Final Plat and Plan 

Gentlemen: 

• 
-

The following is offered in response to the Development Department 
Review Summary. Our comments are placed in the same order as they 
were listed on your summary for ease in coordination. 

1. Ute Water: The on-site water system will remain a private 
system, therefore objections have been dropped. We will coordinate 
all final details of our system with Ute Water. 

2. Mbtirttairt Bell: No comment needed. 

3. City Utilities: We are working with the city engineer to 
resolve access for city sewer maintenance equipment. 

4. Transportation Engineer: The five foot wide sidewalk is de
signed to accommodate the vehicle overhang and still provide adequate 
walking area for pedestrians. 

5. Planning Staff: Filing No. 1 is to be a 1 lot subdivision. 
The phase line will be removed. 

The total open space has been calculated at 42.5% excluding 
· paved and building areas. 

Staff comments of 4-16-82 have been incorporated into this 
submission. 

Trash pick-up will be coordinated with the city sanitation 
engineer. 

1666 South University Boulevard, Denver, Colorado 80210 (303) 778-0999 
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.. 
Landscaping will be maintained through use of a sprinkler 

system. Most water required for this will be provided by owned 
water rights. 

Lighting plan is shown on construction drawings. 

A bond document similar to the one accepted by Grand Junction 
on several of our other projects has been submitted with the Final 
Plat submission. 

We anticipate obtaining a building permit for the first 144 
units within the next two months. 

exists. 

We will incorporate low-profile landscaping at all entry points. 

Sight distance lines will be checked to insure that no hazard 

Sidewalks are five feet wide to allow for pedestrian use and 
still accommodate vehicle overhang. 

The parking areas will be modified to insure that all spaces 
work without creating traffic-flow problems. 

We will work with the property owner to the north to coordin
ate the 25 Road entries. 

Building elevat~ons have been developedrand submitted to the 
Development Department for their information. \,3 )~bn\) 

6. Grand Junction Fire: The water lines will be increased from 
6" to 8" and the five additional fire hydrants will be installed. 

We are coordinating with the fire department and will in
stall an adequate fire alarm system throughout the project. 

We feel that this should satisfactorily answer the questions raised • 
. Should you have any additional concerns, please contact me. 

Sincerely, 

cc: Steve Biagiotti 
Keillleth Mundt 
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Country Glen Development Schedule 

Phase I will commence in June, 1982, with completion set for 
June, 1983. One hundred forty four (144) units will be con
structed in the first phase, along with the club house,. swim
ming pool, two (2) tennis courts, and recreational vehicle 
parking. The street and parking area will be extended/com
pleted to F l/2 Road. 

Phase II will commence August, 1983, with completion set for 
August, 1984. One hundred twelve (112) units will be con
structed in the second phase. 

II 
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_D_I_S_T_RI_C_T_~- COVRT, CITY AND COUNTY OF DENVER 

CASE NO. _...:8...::2;__::c...:..v_-..::.6..:..4..::.3..::.2 __ , Court room 8 

, COLORAD~- --l~ 

I 
I 

0 SUBPOENA (Personal) 
:l02SUBPOENA TO PRODUCE (Subpoena duces tecum) 

The People of the State of Colorado: I· 

il 
TO: BOB GOLDIN, 559 White Street, Grand Junction, Colorado ~~ 
You are ordered to attend and give testimony in the District Court of Denver County J: 
at 1437 Bannock Street, Denver, Colorado 80202, Courtroom 8 (location) i 1 

on January 17, 1984 at 9:00a.m(odateandtime),asawitnessfor Empire Savings and Loan I 

inanactionbetween Omnimortgage,_Inc., Plaintiff, Country Glen Associates, et al, j! 
1J~~M~'6J Defendant & Third-Par~laintiffsL-& Empire Savings and Loan, Third-Par~~ 
defendant and also to produce at this time and place (If Applicable): i: 
. File documents foz City of Grand JUUC}ion Planning and Zoning file J 
_ Cf:?!:j_ OF Zcu,/J,.JC. · <.;! I:>Eili£t..oprl€.-t-r Co'?!!5/- / 
__ Co_v#CiL H/11/U-rrr;.s- .. .s-/t9/F~ ..j--.E."-rlJ./#I,.J(";. Co/"frl/.c'.r;c....J Mt-.JV"Tir.f"- -/bJ,I.F'd-
now in your custody or control. 

Date: January 6, 198-l _____ _ ?~l~ 
Pamela ~cClune ~7965 

Attomev for J1!1rd -1' ar:~f end ant 
l.YJX name. address, telt no., reg. no. bcJow. 

Ci<rk/I>.:puty 1654 California Street 
Denver, Colorado 80202 
(303) 592-6655; 

This subpoena is issued pursuant to Rule 45 of the Colorado Rules {civil Procedure. 

RETURN OF SERVICE 

State of---· 

! 
l! 
I' 
! 

' 

I 
____ County i 

I declare under oath that I served this subpoena or subpoena to produce on ---------------- in ] 
_ County on -------- at ___ at the following location: .!1 

Date Time 

0 by (Stat,e Manner of Service) 

0 I am over the age of 18 years and am not interested in nor a party to this case. 

Signed under oath before me on ---------
Name 
0 Private process server 

I 

I 
I 
i 
I 
I 

i 
I 
I 

Date I ,, 
1! Notary Public* 
I! .I 

0 Sheriff, ---------------County !. 

I' 
Fee$ 
Mileage$--------

____ __j! 
-------·~---·-

!: 

li ,I 

~~-·~~-sh-oo~-inc_Iu~ad~:~~~-::~:_~:t:_~_::"_"i_on_. _ =================== 
No. 197. Rev. 2-83. SlJIIPOEN>\ Bradford Publtshmp., 5825 W. ~th ""e .. Lakewood. CO 80214-003) 233-6900 9-8J 

I 

I 
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DISTRICT COURT, CITY AND COUNTY OF DENVER, COLORADO 

Civil Action No. 82 CV 6432, Division 8 

ACCEPTANCE OF SERVICE 

OMNIMORTGAGE, INC., a Colorado Corporat.ion, 

Plaintiff, 

vs. 

COUNTRY GLEN ASSOCIATES, a Colorado Joint Venture, 
RACQUET CLUB APARTMENTS, LTD., a Colorado limited partnership, 
THE VICTORIO COMPANY, an Arizona corporation, doing business in Colorado 
as The Victorio Land and Cattle Company, 

JOHN S. NIELSON, an individual, and 
STEPHEN M. BIAGIOTTI, an individual, 

Defendants and Third-Party Plaintiffs, 

vs. 

THE EMPIRE SAVINGS, BUILDING AND LOAN ASSOCIATION, a Colorado Corporation, 

Third-Party Defendant. 

Bob Goldin, being of lawful age, and being first duly sworn upon oath, 
deposes and says: 

That I have received a true copy of the Subpoena To Produce, and that 
I accept service. 

Dated this ____ day of January, 1984. 

State of Colorado 
County of 

) 
) ss.' 

·The foregoing Acceptance of Service was subscribed and sworn to before 
me by Bob Goldin on this ____ day of January, 1984. 

WITNESS my hand and official seal. 
My commission expires: 

(S E A L) 

Notary Public 
Notary's Address: 
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CITY - COUNTY PLANNING 

grand junction-mesa county 559 white ave. rm. 60 grand jct.,colo. 81501 

February 13, 1984 

TO: All Owners/Petitioners 

FROM: Grand Junction Planning Commission 
Grand Junction Planning Department 

RE: Enforcement of Development Schedules 

(303) 244-1628 

Enforcement of development schedules of previously approved projects is an on-goinq 
concern for the City of Grand Junction. The City Planning Commission will be having 
their annual Extension/Reversion public hearing on Tuesday, March ~ 1984 at 7:00 p.m. 
in the City/County Auditorium, 520 Rood Avenue, Grand Junction, Colorado. You or 
your representative must be present. 

By using the tfmeframes expected for development, the City is able to anticipate 
the needs for public services and improvements to provide service for these pro
jects and surrounding areas. The City can also schedule those capital improvements 
required to be completed in conjunction with the project development itself. 

The hearing will not be a re-review of the project for technical issues. It will 
be a discussion of anticipated timeframes for project buildout, and the likelihood 
of the project itself. Any project discussed without the Owner/Petitioner or re
presentative present at the special hearing will be automatically recommended for 
reversion. 

If an extension is requested by the Owner/Petitioner, the Grand Junction Planning 
Commission may grant an extension for one year. If the Owner/Petitioner requests 
a reversion, the Grand Junction Planning Commission will recommend reversion of 
that project and/or zone. 

Enclosed is your project violation of the Grand J.unction Zoning and Development 
Code. Also enclosed is the required submittal information for the Grand Junction 
Planning Commission to review. 

We appreciate your continued cooperation in this process. 

If you have any questions, please contact the City Planning Department at 244-1628. 

Thank you. 

BG/tt ~ 
Enclosures 

I 

I 
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This is to inform you that your project File #_-..,l,~30:1oooL--....~.6.-!.I..O.L-___ _ 

Project Name. __ Qo=:lto,A:t:l.:l.Yl;.loo.IA:L.l...Y't:~\-..:..C:rlo~,;y.u..-..l-c ___.A....lo.rF-'oo.,A;.clxn~.L.Ila.WMI.J.:l-k>u....L. ___ _ 

approved on __ ....J\.t:)u..u\l_q.L..l:~o..:B::::.:Z...:::::..... ____ by the Grand Junction City Council, 

is now in violation of the Grand Junction Zoning and Development Code. 

It violates the development schedule process as indicated below: 

__ Sec. 7 -5-4-C-5 
(Final Plan) 

Following the approval of a Preliminary Plan, the applicant 
shall file with the Department a Final Development Plan and 
Final Subdivision Plat in accordance with the approved 
development schedule. Approval of a Preliminary Plan is 
effective in accordance with the subdivision regulation 
(Chapter 6). An approved preliminary area may be finalized 
by more than one final plan and plat. 

The Grand Junction Planning Commission is requiring the following infor
mation to be provided to this department a minimum of ten (10) days prior 
to the Special Public Hearing on March 20

1 
1984.* 

Eight (8) copies of: 

a) Location, current property owner, and representative if appli
cable. 

b) Brief discussion of current status of the approved project. 
This should include the feasibility, likelihood of buildout, or 
anticipated changes to the approved plan. 

c) Development schedule anticipated for completion of next phase or 
buildout: 

d) Any work completed to date on the project to fulfill the next 
development process requirements. (i.e.· if final approval, 
when is plat to be recorded, or if preliminary approval, when is 
final plan to be submitted?) 

e) Extension requested (one year maximum). 

* Any packets not received or received after this date may result in 
automatic reversion. 

I 

I 
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2021 Clubhouse Drive 
Post Office Box 2021 
Greeley, Colorado 80631 

DRAINAGE REPORT 
FOR 

COUNTRY GLEN APTS. 

I 

I 
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February 25, 1982 

Victoria Investment Co. 
1666 S. University Blvd. 
Denver, CO 80210 

Gentlemen: 

• 
:?021 C· JUne usc Or.ve 
Ft:Sl C~!Cn Sox (;;021 
Gree.1ey. t..:u!c.r::;.cc €053 1 

SUBJECT: DRAINAGE REPORT, COUNTRY GLEN APARTMENTS, PROJECT NO. 81200.00 
We have prepared a storm drainage report for captioned Subdivision 
located in the Southwest Quarter of the Northeast Quarter of Section 3, 
Township, 1 South, Range 1 West of the UTE Meridian, in north western 
Grand Junction. The entire watershed above the proposed subdivision was 
considered in the preliminary drainage report by others and no water 
contributed to this site. The requirements for the City of Grand Junction 
were considered in the design of the facilities. 

Design Criteria 

The natural drainage is located near east-west center flowing southerly 
to F1/2 Road, then south to Independent Ranchman's Ditch. The Rational 
Method procedure was used for analysis. 

The runoff coefficients "C" used for the internal analysis were: 

A weighted "C" factor for medium density residential areas. 

Undeveloped 
.25 

Developed 
.57 

The times of concentrationwere calculated using an overload flow time . 
equation. This equation and charts, as well as Rainfall-Intensity curves,
were taken directly from the Grand Junction Comprehensive Drainage Manual •. 

The Grand Junction requirements were f()llowed in the design of the 
detention ponds. This criteria states that the release of runoff from a 
development must be limited to the 100-year frequency undeveloped peak 
release rate (8.1 cfs for the 12.4 acre site) during a 100-year frequency 
storm on the developed tract. All excess runoff must be stored in 
detention facilities (.6 ac. ft.) to allow this reduction in peak runoff 
rate. In addition, facilities must be capable of passing runoff from 
outside contributing basins through the development. 

To calculate volumetric requirements of the detention ponds, a procedure 
developed by A.S. Paintal, P.E., Ph.D., was used. Information on this 
procedure is located at the end of the enclosed calculations. 

I. Drainage Basins 

A. Area No. 1 

Area 1 as shown on the Drainage Plan forms the basin which will 
be referred to as the Northwest Parking Lot Basin. Calculations 

I 

I 
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Victoria Investment CO. 
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are located in the back of this report. TheJotal area draining 
into the Northwest Parking lot is approximately 1.11 acres. The 
historic outflow rate for the northwest basin pond is 1.1 C.F.S., 
0.1 acre feet of storage is required is discharge through the side
walk drain. 

B. Area No. 2 

Area 2 as shown on the drainage plan contributes to the pond 
draining directly into Fl/2 Road. The area forms a large majority 
of the impervious parking. Calculations are located in the back 
of this report. The total area draining into this basin is 
approximately 5.53 acres. The historic flow rate for this basin 
is 1.9 C.F.S., and 0.32 acre feet of storage is required. 
Discharge is through a 22" x 13" arch pipe inverted, acting as a 
weir discharging at low flows. 

C. Area 3 

Area 3 is the east grass area southwest of the tennis courts. It 
comprises 2.17 acres of internal area. The maximum overflow rate 
is 1.1 C.F.S., with 0.1 acre feet of storage required. Discharge 
to Area 2 pond will be through a 4-inch orifice plate over a 
8-inch CMP. 

D. Area 4 

Area 4 is located in the grassed area adjacent to 25 Road. It 
also comprises areas of roof discharge and grasses areas, 1.22 
acres in size, .08 acre feet of storage is required with a 
controlled release rate of 1.1 C.F.S. through a 4-inch orifice 
plate over an 8-inch cmp. 

Conclusions 

Our calculations show that the historical release rate if 8.1 C.F.S., at 
100-year, however; due to obstruction and the lesser detention ponds 
recommended, the 100-year flow may only be 6.8 C.F.S. The grading 
established will provide adequate protection to the proposed structures. 

Respectfully, 

ARIX, A Professional Corporation 

Arthur F. Uhrich 
Project Engineer 

AFU: kav 

I 



6 
GRAND JUNCTION, COLORADO 

RAINFALL INTENSITY FREQUENCY CURVES 
0: 
::J 
0 

• :I: 5 
a:: 
UJ 
a. 
tJ) 
w 
:1: 
0 4 
z 
I 
z 
0 

~ 3 f-
a. 100 YEAR 
- 50 YEAR 0 
w 25 YEAR • 0: 
a. I YEAR 

2 
5 YEAR 

2 YEAR 

15 
0~--~----~----------~----------~--------~~--------~--------~ 

0 30 GO 90 120 150 ISO 

TIME IN MINUTES 



1 
'1 
e ' 

I ' 

1 
I 

-· I 

I PROJECT....:.Cc::oO:.:::V:llo')J'-''7~··t;~:o/-. ..:li::..L::.:;E)J~~A.JJ;8;t;l9u:.Ro.~.V:!~/fP~t?~ CALCULATIONS Fott _ _..Q'-"f?;:._A.._IYA=~.:.GoCliRc:--------

MADE BY 'J""(, E OATE2-')-8?e CHECKED BY ____ OATE ____ SHEET OF __ _ 

·! 

i ... 

I ! -- ·- -:: + --·-j-=--7 
:: ~. ,-;S:. ..... 

' 'Z .•. I ?.. Ac. L.)( - "'c,~_ 

.L ___ :--c.: 



:.1 

.I 

'I 

I 

I' I 

f1 
! 
I 

.. 'I 
I 

I 

CL. __ ---:;l!...:.f.;:C:....lj'-'()""1<""~""/0"'----------·--0 

--- ..108 N0._--:;8;::;.0 ""/-'2.0.:.:.:2.:.·~oq~----
I 

I PROJECT Cg<}No/ . GLGltJ ftPIJPJ,f2&./7S CALCULATIONS FOR--..~J.Zc;.~'-loo?8~/M=!&~6~£::._ ___ _._ ___ _ 

MADE BY J"GF OATEJr}-B"L CHECKED BY DATE ____ SHEET OF ___ _ 

r···--..,--··--··---;--·-··r··---r.,··--;··-----r-·r----,-- 'T --~()ldJ?t?i lL~ . . .: c,'' 
I . I i ! I l 

,_ ___ .,.. ___ ·-i----+---•---+·-··-·-·-+--.. --··+·······-· . ..I ....... L----··t·······-··f··------·i----1 --
····· .J _ .. 1'- ····~·~····-t·~·-··-~-~~L-........... L ____ ,_ 1---+-+--+/.1~/So.!:?L':[+,.•-·~"'""oo .. ••r•r -+·••••""+•••••••• ! I ! 0 !-" -T' 

r--+-+--+---·-+---+--+--·· .. ····+-·--r-·--~·--.... L---l-- i i . ,__ ... ,', ........... ~ ....... +-····-+--·-·-+·-.. --+---+-----+----1--,t---t-+---+----if--+-1 

~---+-.... ----+---.. t----J-----i-----+.,----·-'"'~"'~·--·-·· .. -;-----·-+·--4=-E~~E , 

........... ! ....... _.}(._ 
; : t . 

:X ... ;. B. .. s:-. ... J .... ~ol i----r-:----r--r--i·----t---li---+---l--+--i·--1 
~ 

r .. !c".7.2 .k _[.,, __ =! ...• ~4' 

..... J ·-~·4:f ..... x ... :~:~-l----t- :::_J __ r-'7-r--+~ .. --·-··--+---+---+-----+--+-+---!f---f---1 
1 ··c. L.~.i ... ~s-~-----~ 

········->···--···· .... 
; 

..... } ...... _ ........... . 
! 



l , 

l 
~~ ~ 

]

.:9 

. .. I 

A =I IX 
~~----u>t~I~C~T~~~.~~~~0L--------------------~---------JOBN~ 8/~0 

I 

I PROJEcT Couu o/ Gt..eJ API±R.TJ1l?"JT5 CAL.CULATtoNs FoR...__.p'-"ga::<.J..tu;P,:::;)· ~c;:;:C.:.:.Ef.._ ______ _ 

MADE BY iTt:. E DATE 2.-!}-!33- CHECKED BY ____ DATE. ____ SHIEET_...-:,_01'_..;:3>:...,__ 

l 
l 
l 
l 
l 

1-.•,£; .... ·. ·,'"' ..• 

. J ..... , .......... f ....... +---! .. ·- -+-·--· .. +----+ .. ·-··l---+---t---!---+-+-.,.....j.--J--!:--+-1 

l ... r-·~·· ····~·-·· ---~---·· l ·--~···-- . ········~------·i 
; I 
! 

I 

I . 
i 

i i 

!------;----+---~ .. ---...,~· --+-- ........ ~ ...... ,...., ..... -Y. JA. 

.;.9 

! 

; I 
.. ...... .;. .......... t- -+·-·-!-----+--->···--+-+-----+--i--1 

······! 



]. 

l 

l 
l 

.. 
Jl 

:l 
'I ~ ,-: 
i. 

CL.IE. VIC.:n?@.IO JOB N0. _ ___::6c.:..f .:;'l..o;;:,:;..::O:.:•.;,;O~o::.._ __ _ 

PRoJEcT CrNtJTP1 Q?.&J APP!f,ll1m"f!! C'-LCULATIONS FOFt _ _,.D,f.l,.y::'-"..-;..~:t.:.;f-l~A=•::O~r!::.... ______ _ 

MADE BY ,;n;. r D'-TE '?,-9 •9 'l... CHECKED BY ____ DATE ____ SHEET __ ,::l.::._ OF_3=., __ 

. ~ 

e·--·-····r-----·······-···--.--··-··....--·--..-·----·-..,-·-···-·····:··-·-- -:----·····r·· •. ··-.·._:· -- ·r .. ---- ·---~ __ ,.... .. ... .,. .................. .,.. .......... : ..... -.A JZ.el>r, ....... . 
i : f ; ' l ' 

1--r---+-----~-······ ----1----+---+- .... -!------------•·-····- --;--·-···--l;..-1-"" j TJ .. ~ .. ~-... S./Vf2.M ... \.LEw~ Til;. ___ ___, _____ ·'--· '----<----1-----+-~--!----+~~·-!----+-----· 

~---i-------~------f..-----t-----·...J----+--·-----l--------+·----·t---·-·--·r··- ·--·!r··-··-:--------_ .. __ ·,:--;, -~--L~:·t~:-.J·-·----1--

_·). L ___ J __ L ..... i.. .......... j.. ........... ; ........ .....; ..... ---4--+---+--+--i-----+--+--+--+-+--

• 11_ ---~------~------·--+·----:-- ........ ·--------~------ '-·----+------r·-·-·-t·-- ~- ~-- ].?. .. J ... 1i~s;z .. L .... ; ____ ,_._ --~----··---·-+------+- -·•--f...~-~---+---1----i--+--+-...-!--
1 : l l ! 

~---- J, ............. ;....... ....... +-·--+·---···j·--------+·- .......... _ ..... - ........... \ ............................ b : = ..... <U.-4:.:!7 .... l .... --
' 

l 
... L .. -~--L--·1·---·t--·- J-- -t i 

_...;..._ ................ -; .... -----!---·····..L --'--· t- .... , --
\ i ··-,'. --~-···-r,! ---ooOO :_;_: •OOo_M_ "'"~-i 0~'' o -'-•} :·-··-·i·"---··"1 ~-·-··· i ; . • 

i i t l i I t-·--·· ~---- ··-t·-----;-·-·-·r-· -·-r-···-·~· ·-····· 
: i · • ! I i 
t----~ --1---·t-~·t·---t-
l.--- . ···-····~--~--··-·-t . 

...... ~-·· ; .. -...... 

! t 
····-~- .. ---·-·· ~---·· ······-~-·- ____ .;. ·-- . ";··-···----f-.... ·-·- i ~--

. ' . I 

+--L---+--+----l ----r--· 



:1 ~L·IP!· __ V~I~C:::..T0~1.$.B...ti..~:O'--...---------·--'--- .1011 N0. __ .,.;:8:;.;..l ..;:~::;;;..-·o_o __ _ 

I 

I PROJECT (Y)yJ:)J"R,-/ Crt.§.) (IPA{?_.T/1 ~ CAI..CUU!.nONS FOR_-.fo0:;.j8ft:=-'"M¥H'-==C:::_ ______ _ 
I 

MADE BY .T(,P OAT£ 4-8·8-L CHECKED BY ____ DATE ____ SHEET _ ___.3::;__0111'"J.::;_ __ _ 

l 

l 

) 

.. ..J i i i ------1----.l.--.. -.Jl.--J.-"--+···-+-··-ii---+--1--+-·-!f--+-t ------i-----+----!------+--·····+· ····--~--- t······ .. ··-·······-·· ·r ... L._. i-- ....... , ....... ·····-+-----~-----+-·---.... 

....•. ; .... -.. ·····-~----···· . 
! 

' ' ···-···+-····--i-···--·-··..J·-···· 
J ' 

------!- ..... ---·· t---·---·-···-t ............ -1. _. _____ ; 
i 

--~·-····-J·····-··1·-+····-\ ·--l.- .. ;.. .. __ ;... ____ l--···+····--+----t----1---+-+-t--t-t 
~ l ___ .. i_. __ L.- -~----· ;_. t· ----- --~------- ~ . . ~ 

i . 

1 •••••• ······+···- ... ----~---

. ; 
! l 

-~---· ~ __ ._ __ ---- .-.. -- - ...... ---·· 

·r i i i 
-+·-1·---t----~--



1 .. 

1 
J 
] 

J 
I 

c~---LY~~~~~7J~n~~~IO~--------------------~---------~oeN~ Bl~.f!? 
I 

I PROJECT CQ!dNTB.,7 GL&J AP4R1?1WTS CAL.CUI.ATIOHS FOR _ _.p:;,;RA ...... ~IJ::..J'4A..I.Ioi4$1JiE..__ _____ _ 

MADE BY :ntf OATE2.-5-8'Z.. CHI:CKEO sv _____ DATE ______ sHI:ET / 01"4-

.. f2eTl1j J,o!'J.r -- fef f.J,1$.fH.~-lf.5T -; -]--+-.-·--.-·..-----.--.----r-.-.,--1 
.J.······----.... -------·L ... ______ !, .. __ ,_ . . .. ······-·t······ . ···;·-·· -i-·-!--~-;~--i--·-·+---+--t-~-+--4~-~--· 

........ ~airwk? ... tf?A~i ........... L --1 od -~·f-""-''-+--..Jo'!l:.-. .lf' 
\ ; 

····· ; ___ .J _j___ L ....... -r----+-··'+·······-~--- t-------l --·--ji--+-+-~!--+--_:_.J 

.... --~-......... . 

,,,,_,_,j •<>M""''' 

.... L ..... j ... --\----\-----i- -----1- .... . . . 
~-· · __ ···-··,·. . ; l I L._L~:I~ .. -: ......... -!--.. --+-·-·--·, ...... -
i ~ 

i i r ........ ;. .... .l. .. 

~ ...•..... 

... l ·····-· ! ·······-·· , ..... . . ..... ~ ... _ ..... 

. ·····-f 

j 
-+---1---i----'---

i 
;..- ··-'- -+ -····'----;...--i--···~---i----!-----1---1 
t I i. 

~ i ! 

! --t-t-- -~ --t--+---+---i~+-+--1 
; I ! I 

_! __ i- ---'---l. I 
-- -r 



A =I IX 

I 

I 
I 

I 
I 

J 

cL•• Y 1 C. ToR. ft.? 

PROJECT COtJf:)TR4 C.LetJ APPI:>Tl-16U!S 
I 

JOB NO, e1 ~0.00 

CALCULATIONS FOR _ _,wp~p~A:;...I!:.fO:::...A~r•::,E!::.....------

MADE BY J'(.,F DATE '2. -S" -S't. ·cHECKED sv ____ DATE ____ SHEET _ _;:2....=-- OF_..,j±.__ 



I 
·:~~-,. 

1 
J 

! 
i 
;I 
11 
IJ 

I 

i 
i 

J 

PROJEcT CQvtJTRI/ ul.etJ APIZPWfif:JT? 

I CALCULAnONs FOR-------------

I 

I 1\=IIX 
• G 

c ---'Vui~C'-~.J}..:..Q.~;,Rui~..>D"-------------.;.._- Joa No._~..:..!..IC.O=O:::.:..:· o::;;;;·;;:a ____ _ 

MADE BY :ft:.f DATE "l,-5-<; "t. CHECK£0 BY ____ DATE ____ SHI!:ItT_..::.3:::;__ Oil_+..,:__ 

'''""'"r····-·-·--········ 
; 

....... ····--· -- .L .... __ .... 

.. ~----~ .... ~ ... 

+- ··- f--·-·"t" _ .. : .... ,.....:.....__;_;,..i..._._~_._ ____ ~--"·-+·--:i+----l-·---·--i-·--t--+--l"'-+--i--1 
... L ...... ;T::. __ 

! ___ .iwrt~'--·· _C,._;_: ....... < ......... '-, 

... --~ ·······-···--~--···· .. --~ ..... ' .. _____ fr. ·"·!-··· 

. ----;.... .. ....... ! .4-.. ;.: .... . 

----~-···"···-···· . 
~ . ' 

l ; ~ 

-· Jb -~ . _ .. l,l. 4)-+- ---·+--t---+--+·-·t--1-----+--1-4--1---1 

' I - .J .. _·_ ........ ~.-:·- a.o ;._ .•. - .. S.J ~-.:_~---!-_ ---1----i!--+-+---!--+-+-!--+-1 ...... !-··· .. ···-~---[ I 
~ 

-·+ r - - !- -~ Tcl::. ... 

.. .... \.. .. ... ; ................ ~ ...... . 
• • f i ! . 

: ! ! ; ! . ,;_........._;____,....___,_~! _____ j --· ...... \ --·-··-·-··+-···--···-r--· .. ·····---;.... ---~----------·'" ..... ,...: 

• , ........ -----~ L ......... L ..... i:.;;.l .. hi: ~ 1- 97~_~:·~-·~~·-·i--··-! . .----J-:: .. J.'I.~.~!t. .. ~·-~i---""'-<---i---',.. 
'
i ·~·M······-T-····-~--- , .. k-· ···-' ··-··-·- ,',: . 

j i : i . . : ' i 
~-----+· --+--· ·--~--.... +-- +-- ·t ·-···r·-- .. j. ... --\- ·+--·--T ---+ .. - + .. -r .. ; ...... i--- -L --~-+-----+ 
i ···········+'···········l_. ___________ j __ ......... •.·.-............. '.· ! . I : ' • - - ·- .• ,_· •• :···-·" -,l, ... _. ..... -;~-. ---· r_.', ............... ..~_r_ .............. ~_.· ........... L .... . r .. ____ i · i 1 : , • 

f-.. ·-+-- +~--+~IfB't. PRtJO.U.C..IAJC.. ..... ..d'Jft)C, 

L._ . .,,. ... + ..... -... ..,.;' ............. L ............... l-- .... .,_ ... ····-·"l ;........ .. ..... ...! 

... ~ ..... ~-- .......... ~., ...... . .. L 
i . 

~- .. iC..JA. 

.. ..~s '1: (z,4~) n!.+.! 
- .... - J'J. ±:::> . X Ll-~ ....... k. 

... L..... . .... ~ .. 

: ; 
"'"''!-""'" •·-- ---- ·---· 

; ·---·-· .\ ....... 

: ........... l. 
; 

. L ................ -- '""[ '--~- .j ..... 

: : ~ 
.~ .. -- "---t ---- t..,-.... 

' i 
--~ _L ~ ----•-----~----4--- :...-+---•--~---~ 

i 

___ , -r--+ 
! -

__ , -- +·- .J ... - ! --... L.... .. -1- ~----+------'---· 

. ·r-· ___ ..l ..... -.. r-

i 
t ·-·r-·r 



... 
4 

J 
I 
1 

1 

•--~v;..J.,:..l.C ... Tr.t....i..Qt~,f-::.?.1-'".::2:...---------o __ . .:.._ ___ JOB NO. 9, OX' • 00 

PRoJEcT r,.o:.JtJTR..v vtr;v A PeRTHn.n;?cALcuv.TJONs FoR_'"'""'o""'g~,A~I:.::IJ.:::.~Y?;.;.;.;G::.E..;.--------
' 

MADE BY JG E DATE 2.,5"-.\3 t.. CHECKED BY.;._ ___ DATE ____ SKEET 4 
OF 4-

i-·· r·-· ; · ---~--·-··T·· -··r 
!···· -·· .. ····r-~----····-t--···· ····-r--··N·-.. }N-... -. -·· \ .... __ . -··· ·-·r·- --- ·i .......... -~--

..... ~ ··•···· 

;--

.... ·-··\···-··--·· ········· 

....... ···- l ..... _ .... j .•.....• 

. .. 

~ . . L. .... 

I 

I 



1 

• .. 
I 

I 

I 
I 

,I 
lc 

I 

L---····~1 
\ 

··-··" i ··~-~- --~ ··-·· 

i·-··· ~. . ... ~···• ··-· ··-· .l .. ········ i. .. .. ~-··· . 

c·-~V:.tl.J,C.,...TQw.!.Rt:i.IJ.IO:.~-___________ Q_ .. ___ JOB NO._~e"'t:..'Z=O.:..:Q:.:··OQ'""----
PROJECT CouNr.y-/ C,t eJ 8Pf!OV#].JT5 CALCULAnONS FOR: __ J.:Q;;.:;R.~e=..!!/rJ.;:.C:I?:;;:-+~G~c,.,-______ _ 

MACE BY ::rTeC DATE 2.-~-.SC.- CHECKED BY ____ DATE ____ SHEET __ ..J.,_ 0,. (__ 

..... !. 

.. l ........ t·-·· t··· 

..... !.. .. 

. ..... ! 



.. 

_l 

l 
l 
l 
ll 

l 

l 
l 
1 
:1 

l 

CLI._fL!IjJIC:;_:IiLD.)t.:i.'S...lii,;;Q!,_ ___________ • ____ JOB NO. __ o;;.;u.l..:"2.::;.:0:;.:0::::..:.· .:::0:..,:0::=..,;.---- I 
. MAO£ BY ;rr; F 

. . .... y--·-···--... :...... ···-··-··"-!'"-'"'-''"'"r""'_,__ 1 

~~;:: :~~L~ _., .... 
\ ............. t ______ ~----··L ......... i .......... jv ... ~ ..... . 

1-··-.... ··-··i·~"-··· 

--~-+---······-r·· --~---····i· .. ·--··· 

. --L ...... J. ........ .I - ... L 

' ! ! . ~j • r----···-········-. ···--·' .. .. . ...... ~-- .......... .,~---·-.. ·----.. ~----·-·-... ~ ....... . • . - e-- .. ~ 
! . i : --~: 

! 

~--···-·---~-- -····- ......... ~ .... ;..~-~~-····-·j··-···"- ! JJt_::: ..... l. c.b. 

~=~~~tte~~~t~P~~ 
I ; . ~ i ____ , _}L 

~~~~rl+1·-··J .......... , .................................... -.. 
~---... ···· ···~~-- ..... 1··-···-··-t-----.. ··-·t ··--·····~· !'''''' 

. ' 
··--··----···L __________ J _______ -·-·to· .. ---+ ~- ...... L 

! 
L------~-~- ~-··· •rt•\-- ...... ----~---·•P···---·4-·-··-··-· ~-l--~---·-··: ....... -.. ·•··-···· 
! ! 
I , , . . 
}---------~---·····~----.:---····-··· L .. ······-··· ~---·--·-·· ..... l······ 

I :_, ................ l,. __________ .L_ ... . r·-··-·---··r..,·-···· ·---;.---······" 
l L ____ l ____ _ 

-! 

. ,. .l .. ~: .. 

r. . .. -· \ ... ~ . -~···. 

······; 

•···· ··t-· 

' ........... 

• ····· ... ) .. ········! 

CALC~noNSFOR __ D~B~A~t~H~~~r-~c:~--~----------

OAT£ '2..-"!> ·'=!.<... CHECKED BY ____ DATE ____ sHEET 

_; ___ ____,; ____ ~~-- L ... -j .......... +--·-·--r ... --!-----\---1----l--+-·-t-- I 

I ........ ... ... ; ·-· ··-·-----+----; .......... +--------·~ .. --··-f. .. - ... .;... .... ~ ----J.---.j......--;--

\---·-· -·------t·-- .... -----+-·-----;---. -~---+---ii--1--'--+-l--+-

. ....... ~. !--······ ......... , ........... ; ............ ; .. 

~tr e?:. b) ..... [#·(- ~o .. _ ... -1---i----.L----i----l'--l---+---l-·-+--+-t--+---1 

;. ........... ~- ......... .1. .... .., .. ~j_ .. _______ ,.£ .... . 

···--·"r·-- .,.·+·-·· 
j 

·----~ . -----"+ ··-··"" . L. ... 

--+-- -j- --+·---T-
- !•"''"' •••mt 

----r--- -+-------r- ----~ ~--

........... "--------'"" ·---~--L··--t-- .. j.. .... _, ______ _, ____ .._ -l----i--~-+--'i--+---1 
' 

. -- ........ , ...... -... ____ .. ..; .... ---i----.;..._·-+·--i---+--1--f--+·--1 
i . 

i 
--j "'_.J.._ ... +---·+--~-{---1 

l 

···+· --+---..l..---t---i--+----1 
l 

.. _ .. t-- ..f---1,:_· 
I ! 

-~ --··---.~I~~~---: -·---+-.;,_ __ ... 
I • ! 

' I l----~--~--1,----~ --·--r-r 



,) 

'1(, 

PROJECT CALCULATIONS FOR ____________ _ 

DATE 2.-9-<.l"l..cHECKED Bv ____ DATE ____ SHII!:T OF ---.-

r-·-r···--r··-----r .. --i .... , ·-----·--- ... DRftJI\JA(:. e::: .... SV/1l1l'IP-j/ .... --r- ~- -~ -,------,------,---r----:----,.-......,..-_,... ... ____ _. 

t=J-J~=tj~~~-+ ' P~o~l;.j: _ ;:~~: t<C~WsL----t--·--+-----•-----+----·----t-+---+-+--
1 i : I ! l ... J -·' __ j- L-l-~-~------+--
~--r~r~+~;E,<;L~~~;f_--~ , J<iw<;l"l'f:- Jc: ~, -,~--~--------,--.......... 
j ______ .. _.i_ ....... -.l--~----~i .. - .. ~----~----............ . L~----··· ~ .... . ....... f. ........... . . l.. ....... . 

!,· ............... \. ·········-~,:.' -··-··- .·.! ............. ~,_: ··--······ll______ . : ~ ' i ' ; . - • .. - - - t·-.. · ., ... ·' )EO& ' "'tt.{.09Y~to/-"f:VL ~~M4? -~ .. --_~ :..,.., ___ .._ _____ _,_ ___ ··r---+---+---+--1---+-+·-1 

j ; j l t .L-·----~·-·····-·i····· .... /7a_:,_ .. v<-,'.---- :.', .Pe-_·. Yl:fc_ ... ,•z.~..o_:_,·_· .... r:-7:?..·,·. --~--- Ill!£.·_ .. --~,~-- __ J [

1 

; ··--··,r···-.. ···--.··-··· ......... 
1 

___ .... ___ -·- ! /-; ... 
• j 

j : j i j : ' ·-·- '''"''t'"' .......... L. ............. ~ ................ j. r---····r·-- ......... r-··--.... T-·-···-T -····-· ·-r·-· ·~·· r·· ... .. 
L ....... _,M .. L ......... , • .t._ ....... ¥ ... L~ .......... L.~ .......... ..: ............ f...... •¥""'+ ........ . 
, l 

i 

.;., .. t:!);;:=.': 

~~ ·4ti~ )- '"!::7;~~-e; 
....... ....... . r ....... L.. . ....... ;....... .. .... !.,_ .......... J ....... _ ..... ~--- . 

i 

~M. 
t i j I 

.•... J ---+Jkt'.. F.-7':: .. •--··-+-··-+--i---+--+--·+--11 . ! . 

; ' ' I I ' 

r=:+=~r=-t=~=r~ 
; ... _.,,_. t ........... \ ,, ____ .1, .............. 4 .............. .1. 

,,' ..... _ ........ 1 ............... 1, ' ! - ................ ;. .... _ ..... ,.+ ... . 
~ I 

L ..... _ ... L ...... -.... i ............. -.L·-·--..... +.-·--· . +-.. . ... t 

}·---+·--·--t- --l-----······-t··---··-···~--
!···--· ··-r····---··r··-·· ----~-----r ------···r----+ 
t ............ -·~·-·-· '""f'""""'""-i"·" ...... ~ .. ·-· ··~ """i 

J.Jo~ ... )p,e~,~G.J 
. j • . 

'. -~$r .. ;~$o~ ~ft~L 
..... -~e!,r.J -~#A-..$ . 

jpg/u:.;,v~ 

_ ... ~--..... _j.-.... ·---+- ... --... L. ·--+-· ... _ .. L .... + ... , · 1 ! ~ I , -----·t---·---+--+-·--t--t---+--~---..... 

.......... .;.. .......... _: ~ ! - _L __ ~ __ _j_ 
I ! • ! . 

-~ ---! ··-· --~-----f--+--+---i i 

, .... ; .......... l.. .. .. .. ; ....... 

..; ....... 



I 

J 

J 

J 

J 
l 
) 

l 

l 

l 

,-•• :...l C•------=-V~J-'=C..,::.!.Ti...::v:,:::J?._,I!..>.:>:::;..... ___ _;_ __ ¢_
0 ____ JOB NO. __ f2 ....... 1 ?pq=c..•~..:.O?=. __ .;,__ 

PROJECT couvm;t 1£' EV flPA&Ttfe-'7$ 

MADE BY ;:r"(;.F DATE 2.-/0-91.. CHE;CKED av ____ DATI!:. ____ SHEIET __ ...__
010 

"2._ 

l/4u DIAMOND PLATE STEEL COVER 
CUT TO FIT FRAME. SHIM UP EDGES STEEL FRAME FOR SIDEWALK. DRAIN TROU('!U 

j---·-t-·-·-t--·t--Of COVER FLUSH WITH STEEL FRAME. Wlo.,L 

SEE STANDARD PAVEMENT DETAILS 
FOR DIMENSIONS OF MONOLITHIC 
CURB GUTTER ANO SIDEWALK. 

-~ 

ORA IN TROUGH FOR SIDEWALK . CROSSING 

!··--· ..,.. .. ···-·'···· -····l-···-·---r-·-···-··;··-·· -···--· 

SETFRAME FLUSH WITH 
TOP OF SIDEWALK 

CONCRETE DRAIN 
CAST IN PLACE 

; I ; I t I 

! ·---~---l ·-· +--· . ·t·-. -f ...... . 
t i 
! ; 

I 

I 



cL~--~vut~c4n~a~Rwl~o~~------------------~~--------J0•~---=8-!~~~oo~~-~o~D~-----
I 

I 
DATE "2..·/0- S C. CHECKED av ____ DATE _____ SHEET '"'2.- Of' ""'L 

.... ~-~ .. -.. -...... i ......... ~ 
I ' . 

+j)J,/r;N 

• ~-~-.1., -··••l""""'''"-~+ •••••-··-;~ ,,_,.,, ••••M"•~• 
l ! 
. ··---• --· L. -+·········-+- ··'·--·-····+···---+··-·- ·t··----·-+----~---r---t--+--t--t---t--t·---t--+--t--t--"1 

l ! 1 l : i 
.... -l--j----1------i---[----'..- .. .. r·---:-·--r---·-·j· -·-r-- ' 

f-l-4+-~~rt~:·-=r--r-~ -H- -.i.-....... i_ ...... _ --·l -+----,'---+---i---t----r----+---t----r--+--1---t-... 
t-.-.......... l _____ ~--~------...;.-.. --.. --i. ... - ..... __ J._ ... ._ .. , ... ..;...------1------- ... 1-... ····---,............. - --1- .. ---+----+---+·-+-t--i--·+-t-·-+-+--1 

: ! J.~- L._ I I ~ ; ~o<./7#- )oe~~H--.. LPd p .b +---+---+-·--r---·"-t-·---r--+--t---+--t-11 

-,· ••••••..•.• :.:_:_-_________ ,1i~:--·------·~.:_ .... _.••~-~--·~-~~~];!· ~--~~~·.~.~._-_-.-._- .. ~---• .. :: · o, -r-Ler ~ a ::.11:1 t k5' : l 

: --, -.• · 1 1 , . I ~ • ;· ~~ r_;~ __ .:_·_r_--__ L~_j ____ l:_I~~j==l __ ·_ -+------!--+--+-·-t--t----if--l--+--t-1 

;- ---r··--+----~ .. -·-r:-·r-·T·--;·--· t_: _ :. --·- :_, ___ ~ ___ : ____ _L 
~---"····-~---- .... ---i----·-·-·~-+ ······-1 ··~···-··j····~··· . -·-+---·+---t---t---+---7·-----+--·+--•-t----i 

I i i ; ; ~ f 
1 ! ! : i l 

. --~---- . _ ........ ..!----.. - .... --- ·I-- .. -----··---!-------;---! ----+----<-- -1.....---t----t-·-- t-tl 

, . ·-r ··-i ·-r---+--·i·-

+T±-t:bL~i [-~-+-- -+-----t----~-.. --t----1----t--r---t-• 
! ; i I i ! ' I 

-:-.·~·~·il:----1-t·---(- ; ___ ' 
__ - L ... --~- --•--- i-

1 ' ~ 



00-Site S•mwater Detentiaft: 
An Overview 

JOHN M. MASON, JR., Ph.D., P.E. 
Civil Engineering Department, 

Texas A&M University 

The following article is excerpted from a 
rl·port entitled On-Site Detentiort: Art Al
temative for tlte Control of Urban 
Stonrttt:aler, prepared by the author under 
the spons•m;hip of the Texas Innovation 
Group. and funded by the National Sci
ence Foundation's grant No. ISP 79119~6 
to tlw Tex<~s Engin<.•ering Experiment Sta· 
tion. The author wishes to extend credit to 
Dr. Ed war<! J. Rhomberg of the Civil En
ginet>ring Department, Texas A&M Uni
\'ersity, who is co-auth()r of course-note 
tc:<t, Urban Stormwater Management, 
On-Site Detention, from which portions of 
the original report were extracted and 
summarized. 

STREET runoff is composed of 
many of the pollutants found in 

sanitary sewage, with comparable 
concentrations. Stormwater can also 
contain considerable amounts of met· 
als; zinc, for example, is the product 
of tire wear on the streets. Fallout 
from polluted atmospheres is col
lected on streets whose area some· 
times comprises 30 percent of the total 
city area. 

A study 1 in New York City gave the 
following amounts of metals in runoff. 
Fourteen percent of the total copper 
contained in combined dry weather 
and stormwater flows was attributed 
lo runoff. as was 9 percent of the 
chromium, 10 percent of the nickel, 31 
percent of the zinc, and 12 percent of 
the cadmium. · 

As a re!jult of the investigation2 car
ried out on a 1,093-acre section of 
Durham, North Carolina, N.C. Col
ston concluded, "It is important to 
note that ifDurham provided 100 per
cent removal of organics and sus
pended solids from the raw municipal 
waste on an annual basis, the total 
reduction of pollutants discharged to 
Third Fork Creek would only be 52 
p,erccnt of the COD, 59 percent of the 
ultimate BOD, and only 5 percent of 
the total suspended solids. Thus, al
most as much COD and BOD loads 
were derived from stormwater as 
from the raw sanitary sewage, and 
most of the suspended solids." 

Street Jitter is an important con
tributor to the pollution of storm 
runoff. The accumulation of street lit
ter varies with land usage. The 
American Public Works Association 
reports a range of 0. 5 to 8 pounds per 
day per 100 feet of curb with an aver
age loading of 2.4 pounds in a single-

62 

family residential area, and 4. 7 in 
commercial areas. 3 

Dust and dirt, with particle sizes 
less than one-eighth inch are the main 
component by weight of street litter; 
varying fr·om 45 to 83 percent of the 
total. About three percent of the dust 
and ditt is soluble in water. An 
analysis of the water pollution poten
tial of this portion gave the following: 
BOD5, 5 mg/g; COD, 40 mg/g; total N, 
0.48 mg/g; phosphates, .05 mg/g; and 
coliforms, 106/g. 

It is assumed that a two-week ac
cumulation of street litter is washed 
from the street during a two-hour 
storm event. The BOD5 load of 5 mg/g 
would equal 11.2 lb/mile of street. 
This is equivalent to 160 percent of the 
raw sewage BOD5 and 800 percent of 
secondary ~reatment ef!luenl during 
the storm event. 

The very fine silt-like portion of 
street litter- that with a size less than 
43 microns- amounts to only 5.9 per
cent by weight of the total solids. Yet it 

· contains about one-fourth of the total 
oxygen demand, from one-third to 
one-half of the algal nutrients, more 
than one-half of the heavy metals. and 
nearly three-fourths of the total pes
ticides. This is particularly significant 
because street sweepers are only 
about 15 percent efficient in removing 
particles of sizes less than 43 microns. 

Certain forms of pollution seem to 
be inevitable, including normal wear 
on tires, shoes, pavements, and 
sidewalks; weathe!'ing of buildings 
and pavements; animal wastes and 
droppings; and fallout from polluted 
air. Measures can be taken, however, 
to decrease the amount of pollution. 
Public and commercial enterprises 
can reduce the.amount of street litter 
and property owners can eliminate 
excessive use of fertilizers and pes
tickles. 

Other measures can be taken to col
lect contaminants before they enter 
the sewer system. Street sweepers 
have been found to be nbout 50 per
cent efficient in removing contami
nants from street surfaces but only 
about 15 percent efficient in removing 
particles of size less than 43 microns. 
Vacuum-type sweepers are more ef
ficient in removing the small particles 
but lose e[fi-ciency when street SUI'

faces arc wet. Increased frequency of 
sweeping helps, as do multiple pass
es. Raising the number of passes ft·om 
one to three increases removal effec
tiveness from 50 Lo 85 percent. More 

I 
fn:qttt:nt clcan:n~ of catch basins also ·1 
reduct!s the pollution. load on treat
ment plants. 

Treatment methods ar~ also used to 
control stormwater pollutions. 
Sedim~-:ntation, strainin~. and physi
cal and chemical treatment arc 
among these methods. Some of the 
more recent c;ie-:elopmcnts in treating 
runofr include applications of swid 
concentrators. screening devices, 
powdet·ed activated carbon, high
rate (*ration, and rate-disinfection. 

Runoff Storage Techniques 
The objective of detention facilities, 

in general, i!i simply to regulate the 
tunoffirom a storm by distributing it 
over a longer time period. Methods 
include surface storage (dry ponds, 
wet ponds, parking lots, shallow sur
face catchments, and subsidiary fill 
impoundments); rooftop storage 
(rooftop ponding}; underground stor
age (trench, pipe, and.cistern storage. 
and tunnel-reservoir systems); and in
filtration storage (dry wells and infil
tration trenches). 

Dry ponds are the most frequently 
used type of surface storage. They are 
small to large "depressions" con
structed by usual excavation and em
bankment procedures that provide 
for the controlled release of im
pounded water. They can be made to 
fit well into small developments be
cause they can be designed and in
stalled as small structures. They are 
less expensive because they do not 
require elaborate design and con
struction measures. 

Factors affecting the choice of dry 
ponds include site conditions (topog
raphy and soils), design, proper
construction, and adequate mainte
nance. Since the ponds are not ex
pected to retain water, soil charac
teristics are not so important. Special
care must be taken in constructing the
pond bottom to assure drainage of . 
wet-weather spring seepage, base 
flow. and low storm flows. Minimum 
bottom grades of two percent and 
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• k,;;.e ou~lL'l will hcl? !JI'ovidl' c?m· .at silt and debris collect i:1 deprcs-

PLl"l•· dr<tmage and elumnatc posstble ns and arc not only uns1ghtly but 
lll<>,qt!ttu br·cedin~ area,;. can also clog controlled n~l~·asc de-

Thc- high cost of land may limit the e ll<'<•bility of this technique but the 
,,.,;,grnativc incorporation of dry 
ponds into opt..•n or green spaces nfay 
:<l·n·~: t•J overcome this limitation. 
1\t·gist..·ring a drainage· easem~:nt in 

·tht.· c:ounty land records may be neces
""ry to prevent the pond from being 
filh•d in <tl some later date. Other dis
adv;mtagl·S of this technique include 
thost.· related to siltation and the need 
for maintl•nance. 

\\'l't ponds arc ordinary ponds with 
udditional temporary storage above 
nurmalpuol elevation and with provi
sion ft-r c:ontrolled release. Thev are 
t•i'fl.ctt\·e in reducing storm runoff and 
c:halrwl l'rosion and ha\'e added ad
,·;.rlt;t~l·S of providing water recn~a
tion opportunities and of increasing 
lt,call;tlld v;,Jue. They are particularly 
usdul for largl• urban watersheds and 
can h;t'.'l.' gr· ... at esthetic value. 

W l·t pond considerations include 
drowning hazards, site conditions, 
proxunity of other utilities, siltation, 
and possible pollution from 
:.to!'lllwatt.•r. The possibility of algal 
blo•Hll~ as a rl'sult of eutrophication 
should be noted. 

Parking lots can ser-ve as detention 
~His if specially graded ar·cas are 
w·•grwd to be inundated and pro

\ i>'tons are made for controlled re· 
lt•<tS<: .. They are generally used for 
small drainage areas and small 
storms. 
~lmimum site rc4ui1·ements and lit

tit.· IH.'L'd for soil investigation are ad
vantagl•S. 

Tlw intL•rfercnce that dt.•tention 
pond :;y,tt•ms cause with normal land 
uses may be a significant disadvan-

vices. 
Shallow surface catchments sm·h 

as vegetated swales (wide, gentle 
sloping ditches), grassed drain;Jge
ways, and lawns can be designed for 
intermittent ponding to contt·ol 
runoff'. With imagination, they can be 
worked unobtri.tsively and estheti
cally into open ureas and green 
spaces in urban developments. An 
advantage is that little site investiga
tion is required, although if poor 
draining soils are ericountured some 
seepage problems might result.· 
Another advantage is the opportunity 
for increased infiltration and recharg
ing of the groundwater supply. 

Subsidiary lill impoundments :.1re. 
those which result from a subsidiary 
i.1se of a special fill embankment for a 
roadway, parking lot fill, ot· golf 
course fairway. In these cases, the 
primary use of the embankment has 
bct:?n modified in the design phase to 
incorporate impoundment of water 
with provision for controlled release. 

A primary advantage of subsidiary 
fill impoundments is that runoff con
trol is obtained for little additional cost 
because of the dual function of the 
structure. Proper attention must be 
given to site and soil investigations, 
proximity of other utilities, design and 
construction considerations, and re
quirements for easement. 

Rooftop ponding may be used to 
store precipitation on roofs that are 
l1<.1t, or nearly nat. This technique is 
used frequently and is one of the most 
convenient to design and install. Roof
tops may be normally wet or dry. 
Normally, wet rooftops have the ad
vantage of providing a cooling effect 

o1Q building. Disad•·antagC'!1 in
d . . . H! clfects of expansive force:> 
of 1.•zing water in winter, and tht
possibilily of extensive wuter damage 
due to roof leaks. 

Normally dry rooftops have roof 
drains which contrQ!the discharge of 
water. This technique is used fre
quently because of lhe opportunity 
for on-site controL ,Good design m~d 
installation m·e impbrlant because of 
difficulties associated with inspection. 

Trench storage is obtained by fill
ing an excavated trpnch with large (2 
to 3-inch) stones. The voids between 
stones arc allowed to fill with water 
which is discharged by controlled re-
lease devices. i 

Trench storage c~pacity is severe tv 
limited which makes this techniqu~ 
useful only for runoff from very small 
areas. Since the surface soils can be 
rendered almost impervious by oils. 
and sediments, and since the stone 
pores can become filled with sedi
ments. the usefulness of the trenches 
can be drastically reduced, req~iting 
extensive maintenance and recon
struction to rehabilitate them. 
Sedimentation clogging controlled re
lease devices is also a problem with 
this technique. 

Pipe storage, or storage of storm 
runoff within oversized storm drain
age pipes, is another available tech
nique. The additional construction 
and material costs of larger-than
necessary drainage pipes may make 
this alternative prohibitively expen
sive except in areas of extremely high 
land value, where land is unavailable, 
or where storage ponds cannot be 
used. ; 

Water stored in storm drainage 
pipes can be released at controlled 
rates by the use of properly designed 
outlet devices. The small outlet de-

II UNIQUE outlets control detention basin flows from storms V-notch outlet (opposite) checks now fro.m airport additions 
of various intensities; the smaller openings handle one-year in Hanover Township, Pennsylvania. Three below are associated 
storms. larger openings acc_ommodate ten-year storms, and open with large urban storm water drainage system in South WhitehaU 
tops provide emergency outflow. Outlets, constructed to avoid Township, Pennsylvania. The consultant, G. Edwin Pidcock, of 
clogging, were designed so stormwater flow that followe):l the Allentown, Pennsylvania, reports that upon inspection all were 
upstream development did not exceed rate prior to development. working well and no complaints have come from downstream areas. 
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ViCE'S required f~r :;mall .I' !()pmcnt 
areas art' subject to tng by 
leaves, paper, rags. and o debris. 

Cistern storage involves collection 
of storm runoff undergroLmd in tanks. 
The tanks must be properly designed 
for the loads they must withstand. Al
though they have the advantage of 
permittin~J use _of the area above 
them, the necessarily elaborate struc
tures make this alternative expen
sive. 

For any dr<;linage area but a very 
small one, the required size of cisterns 
would make the cost restrictive. The 
small release devices of srn;.Jll cisterns 
easily become clogged. 

Tunnel-reservoir systems have 
been investigated by so~1e cities, nota
bly Chicago and San Francisco. In 
Chicago, the method chosen to pro
tect Lake lVIichigan was to construct a 
system of large tunnels ( 15 to 35 feet in 
diameter) and reservoirs. The system 
would have suflicient capacity to pre~ 
vent overflows to the lake. After a 
storm, the contents of the tunnel
reservoir system would "be pumped 
out and routed to sewage treatment 
plants. This plan eliminated the need 
to expand treatment plant capacity. 

San Francisco's combined sewer 
system used to overflow raw sewage 
into San Francisco Bav and the 
Pacific Ocean from 70 to i20 times a 
year. The city is constructing a system 
of transport sewers and tunnels which 
will convey wastewater during 
storms, and store the flows until 
treatment plants can process the sew
age. 

Dry wells are excavated pits which 
have been filled with 2 to 3-inch 
stones. Water is allowed to fill the 
stone voids and then to infiltrate the 
surrounding soil. One of the earliest 
used techniques of this sort, dry wells 
can be used effectively where the soil 
is sufficiently permeable and bedrock 
is at a great enough depth. Depending 
on the stones used to fill the pit, the 
volume of a dry well should be about 
three times the volume of the water to 
be stored. 

The effectiveness of a dry well is 
affected by the ability of water to infil
trate the soil. If the soil pores are 
dogged by line material, oil, or other 
sediments, or if the top surface of the 
dry well is sealed, it will not function 
properly. In this event, the dry well 
must be reconstructed. Maintenance 
is a difficult proposition. Because of 
their limited capacity, the use of dry 
wells is restricted to small drainage 
areas. 

Infiltration trenches arc stone
filled trenches similar to dry wells, 
functioning in the same way. They are 
not so deep as dr·y wells but are sub
ject to the same soil and site limita
tions. Like dry w<:lls, they can be-

come clogged by line material ~r 
other sediments. They m·e e~~lo 
construct than dry wells and, since 
they have a higher ratio of surface 
area to volume, offer better inliltra
tior1 char·acteristics. Bt•cause of their 
susceptibility to clogging, inspection 
difficulties, and limited ca~acity, infil
tration trenches are not widely used. 

Storage technique choice criteria to 
be considered in choosing a stor-age 
technique includes the following: 

Site Factors 
Size and topography of development. 
Value Qlland. 
Requirements for site investigations. 
Soil characteristics: 
Suitability of technique to site. 
Accessibility. 
Proximity of other utilities. 
Environmental benefits. 
Erosion. 

Facility Factors 
Use of facility. 
Construction costs. 
Design costs. 
Inspection and maintenance costs. 
Effective life. 
Esthetics. 
Safety. 
Structural integr.ity. 

Runoff Factors 
Storm design characteristiCS. 
Base flow. 
Controlled release device. 
Outlet structure. 
Pollution control. 
Sedimentation controL 
Flood control. 
Groundwater recharge. 

Outlet Structures 

Small on-site detention basins· 
utilize a number of Otltlet structures to 
control the discharge from the facility: 
pipe/culvert,. perforated riser pipe, 
weir, or a special outlet control box. 

An emergency spillway must be 
provided in the event of a critical 
storm - one that exceeds the basin's 
design frequency. Most authorities 
that require detention also stipulate 
the design capacity of the emergency 
spillway. The specific cr·iterion may 
be a 50-year or 100-year return period 
or a locally established allowable re
lease rate. Where lives or high prop
erty values would be endangered by a 
breached detention basin, the proba
ble maximum design precipitation 
should be used. 

The preferred location of an 
emergency spillway is on undisturbed 
ground rather than over a prepared 
embankment. On-site detention 
ponds that control runoff from small 
tracts can safely handle overflows as 
sheetnow through gentle, well de
tined swales. The emergl•ncy spill
way must be sufficiently protected to 

I 
elimin,atc any potentia! eru.->iun. I 
Adcqualt.! stabilization may be estab
lished by co~crete !ming •.trby pta.cin~ 
mortared ruoble along the discha.rL!c 
channel. A concerted effort sh • ..Juld be ' 
made to direct the spillway awav f:·um 
high value property and towards the 
natural drainage pattern. 

·,{ Economic Aspects 
The economic justification for con· 

structing the facilities for control of 
storm water runoff has been that thev 
enhance the value of the areas. af
fected.' Other b~nelits would be the 
creation of recreation areas and the 
l'epleni'slunent of the ground \vater 
suppl~. Different approaches. are 
taken lh deciding who should pay im
provements. 

Most, cities require developers of 
new areas to pay for all storm se\v-ers. 
The cost of main and trunk sewers 
and drainage canals is usually borne 
by public agencies. 

The various possibilities of financ
ing drainage improvements include: 

+ Creation of special drainage dis
tricts empowered to levy taxes. 

+ Use of general revenues. 
+ Special assessments against 

property which benefits. 
• General obligation bonds. 
• State and federal grants-in-aid. 
• Federal loans. 

' • Voluntary participation of p.rop
. erty owners and developers. 

Identifying the beneficiaries of 
flood and pollution control projects is 
an important consideration in allocat
ing the costs of such improvements. 
Certainly, the downstream property 
owners will benefit directly by having 
flood-free property. But upland 
property owners benefit by being re· 
lieved of liability. Downstream prop
erty owners might be not only owners 
of residential, commercial, and indus-· 
trial properties, but also the public
which owns the channels., streets. etc. 
All who use the waters downstream 
will benefit from reduced pollution. 
Other benefits derived from flood and 
pollution control projects are preven
tion of loss of life and mitigation of 
health and traffic hazards. (](JO 
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In detention reservoir design proper balance should be 
achieved between allowable n1aximum outflow rate and detention storage. > 

t 
By A. S. Paintal, P .E., Ph.D. 
A SIMPLIFIED ·pROCEDURE is now 
available for estim:lting detention res
ervoir stora9c as governed by the 
characteristics of drainage area and the 
maximum al!owable outflow rate. 

Tho detention reservoir is an effec-
tive measure lor t:-.e management of 
stormwater run-off and has been en
dorsed as a general solution for urban 
drainage probl·~ms. The reservoir acts 
as a temporary storage allowing run-off 
to be released at a slew preoetermined 
rate to reduce the impact on the down
stream drainage system. The facility 
does not reduce the total volume of 
run-oil, but docs increase the !low du
ration, thereby reducing the peak run-off 
flow rates. 

In the design of detention reservoir, 
proper balnnce should be achieved 
between the allowable maximum out-
flow mto and the detention storage. lhe 
outflow can be through an orifice, a 
gravity sower, or a pump. Flow char
acteristics may cause the out:low rate 
to vary or have a constant value. 

When the inflow to the detention 
reservoir exceeds the capacity of out
flow facility, the storage commences 
and continues as long as this condition 
prevails. Outflow wil! continue until the 
reservoir is empty. 

The models developed in this nrticle 
are based upon the following assump
tions: 
o 'The rainfall inten~ity--duration re-
lationship can be expressed as fol
lows: 

I • al(b + T) 

W'hOfe t • U\0 rainfall antttnstty. in/tv 

a&b .... cons.tan!s. arld 
T - 11"'0 dvtat•on of ra.r.falt, m•nvtf"l 

(t) 

• ihe storm~ with durutions longer 
than tho timo or concentration. t.;. lor U'IO 
drainago aren procucc lar~1er volurnns 
Of run-Ofi t:Vl!n lhOU\)h tilt} ponk fiJW 

rates nro roduccd. 
o Tho Inflow• hydro(]rnph h.:1s boon 
tnkcn to t,o or trnpo:.:o,'J411 form as 

---·-----
p 11ln1111 1!> II h)11'1luhC ond SIIOit;vy OO{JiOO'lf 

In Skc.kio, Ill. 

shown In Figure 1. The peak rate of 
run-off Is given by the rational formula 
as follows: · 

In whlc:h 0 0 • the pool< flow rate. cis. 
C • lhll coolflci.,nt of n.n--ott, 
I .. the rainfall intensity, Inches pot ho<.l', 

and 
A • tile ""lnaQO Mea. aC7es. 

The rising and receding limbs of inflow 
hydrograph are equal to the time of 
concentration, tc. 
o The area under the inflow hydro
graph represents the total volume of 
strom run-off and is equal to the peak 
rate of run-off, 0 0• multipled by the 
storm duration, T. that is 0 0T. 
Dctentlol'l Storage Model-constant 
outflow. rate: 

Figure 2 shows the inflow hydrograph 
generated by a storm of duration, T. The 
inflow rate increasos at a uniform rate 
up to time t = tc. and the flow rate is , 
constant beyond tlmo t = tc throughout 
the duration of storm. Alter the cessa
tion of storm, the flow rate dccroases at 
a uniform rate and is zero at t = T + lc· 
The outflow rate equals the inflow rate 
until the inflow rate equals the constant 
allowable outflow rate, q0 • 

As long as the storage and the inflow 
rate are sufficient. the oCJtBow will be 
constant as shown in Figure 2. The area 
between the inflow and the outflow hy
drographs represents the storage vol
ume required. Mathematically, tho 
storage volume, V, can be expressed 

as: 
V • (Oo - ~~o)2l,IO,. ~ (Oo - qa)(T - lc) (3l 

In order to determine the maximum 
stor<lge requirements. the storage vol~ 
ume, V, is dilferontiated with respect to, 
the storm duration, T. and the resulting. 
expression is set cqu.:~l to ZNO. Sirn· 
piification and rearrangement of the 
expression givo U'IO following for criticat 
storm duration: 

r::----------
. T, ~ v (CAAb)llq,- IC!o'I,;)I(CAAll- b {.f) 

Oo\ontlon S\()r;~go Model-orifice 
control: 

Gonorally tho roto of outflow from a 
.-osorvoir !:; nfluct<:d by the reserv-oir 
w:1tor surfnco clov.1tion nt tho lnlol to 
tho drnln whkh ri1ny bo an orifice. B 

standard short tube, or a gravity 'sower • 
serving the area. The Ot,~tflow rate in. 
creases as the head on the Inlet to the 
drain Increases and attains the maxi
mum valuo at. a point where the.outflow 
hydrograph crosses the receding limb 
of Inflow hydrograph. Therefore. the rate 
of outflow Increases as the square root 
of time during the filfing of reservoir and 
attains the allowable maximum rate. Qo. 
when the reservoir ts full as shown In 
figure 3. 

Figure 3 shows the inflow and the 
outflow hydrographs. The reqtJired 
storage is given by the area between the 
two hydrographs: 

(5) 

· In order to find out the critical ~torm 
duration, T c• producing maximum de
tention storago volumiJ, the nbovc ex
pression for volume, V, is differentiated 
with respect to storm duration, T. and 
the derivative is set equal to zero, which 
on simplification gives: 

In the following example, the. ap- -
plication of design procedures as de
veloped above is illustrated for the es~ 
timation of detention storage requlrc
ments. 

Estimate the volume of a detention 
reservoir required for a 25-acre land 
area planned for a residential subdivi
sion in centr31111inois. The flood control 
regulations require that the !low rate 
from the area should not exceed the 
flow rate genc;atod by a fiva-ycar storm 
over the aroa In its pc-osent undeveloped 
state and the reservoir should be de
signed for a 100-yoar storm. 

The rainfall lntonsity-Curation-fre
que!'cy relationship for the area is: 

I .. t?OT, o '" 
{T .. 20) 

-'-• T, • return period ol 110<m In yo11<1 and 
T - aiO<m .,..., •hun In nllnule•. 

Tho coofllclont of runolt, C. and the 
tln10 of conct:ntration, tc. or the area wo 
0.15 ;md 20 mlnutos ro5pcctivoly lor 
unduvolopotl aroa and 0.45 and 10 

I 

I 



~-. / • .... t· ;- mlnutos rcspoctivcly nftor development 
of \he area. Tho computations will bo 
m.:ldc lor n) constant outflow conditiOn, 

l·.· and b) orifice controlled outflow condl-
- tion. 

Solution: 
• Allowabta Maxlm;1m Outflow 

-~~ !l1te: For·a storm of 5 yeur return period 

•• (f,) ond 20 minuto duration (T), the 
rainfall intensity 
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1 • (120 r,•.my(T + 201 

•(120 X 5° 176)/(20 + 20) • 3.98 ln/N 

· The flow rate. q0 , as computed from 
tho rational formula Is 

qg"' CIA • 0.15 X 3.98 X 25 • 14.91 <:Is 

o Rainfall Intensity-Duration Re
lationship: ForT,= 100 years. Equation 
7 is reduced as: 

•- 1120 r,• "!y(T + 201 

• (120 X 100° 17$)/(T + 20) 

• 268.65/(T + 20) 

e Detontion Storage: 

Da:a: a a 268.65 c- 0.~5 1,- : 10 ~ ...... 
b • 20 A • 25 acres q0 = 1~ 9 l cis 

Constant outflow condllion: 
Storm Duration producing maximum 

Detention, 

Tc • •..I(CJ.at>)l(q0 - (<;6 \,li(CA.:!JJ - b 

Tc • iO 45 X 25 X 2o5.G5 X 20)/f14'.91 -

(l<t.912 X 10)110.45 X 25 X 268.65)( 
-20 

• .C5.30 mln\.1es 

Rainlallln:onslty,l., 268.65/(T
0 
+ ZO) 

• 268.G51(45.30 + 20) 
•4.11in/N 

Pea~ Rate or Flow, 0 0 ., CIA 
• 0.~5 X ~- 1t X 25 
"' ~6.28 cubic leot por 

second 

0..1Miion Ste<•oo. V • (00 - Qol't./00 + (Oo-
Qo)ITc- t,) .. 

• (~6.28- 14.91)1(10 X 
60)1(45.28) + 
(46.28- H.91X45 3 

- 10K60) 
• 79.200 cubic feet 

Orifice controlled outflow condition: 
Storm Duration producing maximum 

Detention Storage, 

T0 • v'(CAa:))I[(Zq0)13- (Qo1t,l/(6CAal[ - b 

(0 45 X 25 X 268.65 X 20)1[(2 X 14.91)/3 

(14.91 2 X 10)/(6 X 0 45 X 25 X 2G6.6SlJ 

-20 

• S8.H minut'!s 

Slocm Ralntatllntonslty,l • 2&8.6~/(Tc + 20) 
• :zca 651(!.6 • 1 + 201 
- 3.42 lnche• l>fl' loOUI' 

Po<>lo. RAie of Flow. 0 0 • CIA 
• 0 4~ X 3 42 X 25 
• 38 48 cis 

Ooto"t""' SIO<O>Qe, 

V • Oo T c - ~Qo(T c + fc)/3 + (q,,'t.)/(60ol 

.. (38 48 X 58 47 X 60) -

12 x 14 g rxse 41 + IO~fOI/3 + 
( 14 ~ 11 X IOXGCJ/(6 X 38 4~1 

,. ~4.738 CubiC loot 00 
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Fig. 1: lnllow hydrograph due to a storm ol duration T. 
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Fig. 2: Detention Storage Model-constant outrlow rato. 
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Fig. 3: Dotontlon Stornuo Modol-odfico controlled outflow. 
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