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Leemon Reynolds 
695 25 Road 
GLand Junction, CO 81505 

Robert Hilgenfeld 
683 25 Road 

-·Grand Junction, CO 81505 

Raedene Basinger 
679 25 Road 
GLand Junction, CO 81505 

Cosmo Fazio 
669 25 Road 
GLand Junction, CO 81505 

Edward Dry 
655 25 Road 
Grand Junction, CO 81 505 

Herbert High 
2524 F 1/2 Road 
GLand Junction, CO 81505 

Moonridge Falls LTD 
Liability Company 

677 25 1 /2 Road 
Grand Junction, CO 81505 

James Parker 
2487 E Harbor Cir. 
Grand Junction, CO 81505 

Sharon Patrick 
2493 E Harbor Cir. 
Grand Junction, CO 81505 

John Foreman 
2499 E Harbor Cir. 

• ··· ::.• Grand Junction, CO 81505 

Gary Johnson 
693 25 Road 
Grand Junction, CD 81505 

Sandra Pierce 
681 25 Road 
Grand Junction, CD 81505 

Mary States 
675 25 Road 
GLand Junction, CD 81505 

Gertrude Soencer 
667 25 Road 
GraTld J'Lmc'.:ion, CD 81505 

!.£;roy McKee 
652 25 Road 
Grand Junction, CD 81505 

David Christensen 
3330 Norwalk Street 
Grand Junction, CD 81506 

Marieta Hockett 
2527 G Road 
Grand Junction, CD 81505 

Kenneth Sirrons 
2489 E Harbor Cir. 
Grand Junction, CD 81505 

Cllester Elder 
2495 E Harbor Cir. 
Grand Junction, CD 81504 

Stephen Miller 
702 E Harbor 

Robert Van Doozer 
685 25 Road 
GLand Junction, CD 81505 

Vern Wood 
2533 Q Road 
Cedaredge, CO 81413 

Michael Melgoza 
11514 Lindale Street 
Norwalk, ~ 90650 

Herman Crist 
145 WillCM Brook Road 
Grand Junction, CD 81506 

Delbert Wanzer 
2520 F 1/2 Road 
Grand Jt.u1ction, CO 81505 

Richard Watson 
653 26 Road 
GL<wd Junction, CO 81506 

Steve Gaudio 
2485 E Harbor Cir. 
Grand Junction, CD 81505 

J Quentin Jones 
2491 E Harbor 
Grand Junction, CD 81505 

Alfred Reeder 
2497 E Harbor Cir. 
Grand Junction, CO 81505 

Phyllis Mcclellan 
2532 G Road 
GLand Junction 



Nancy F..aton· 
2526 G Road 
Grand Junction, CO 81505 

rust Canpanies INC 
171 6 N 18th Street 
Grand Junction, en 81501 

Wayde IXx:kery 
2524 G Road 
Grand Junction, CO 81 505 

Patricia Davis 
1023 24 Road 
Grand Junction, en 81505 

Heather Walton 
702 25 Road 
Grand Junction, en 81505 
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FOR 

COUNTRY CROSSING FILINGS NO. 1 AND 2 
January , 1995 

Prepared For: 

Denny Granum 
Prudential Monument Realty 

759 Horizon Drive, Suite A 
Grand Junction, Colorado 81506 

Prepared By: 

LANDesign L TO. 
200 North 6th. Street, Suite 1 02 

Grand Junction, Colorado 81501 
(303) 245-4099 
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"I hereby certify that this Final Drainage Study for Country Crossing Filings No. 1 and 2 
was prepared under my direct supervision." 
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I. General Location and Description 

A. Site and Major Basin Location: 

The Country Crossing property contains approximately 46.34 acres. The project is located 
in the City of Grand Junction, State of Colorado, more particularly in the NW 1/4, NW 1/4 
of Section 3, Township One South, Range One West, of the Ute Meridian. A Preliminary 
Plan was previously approved for the site by Mesa County in 1982 known as "Persigo 
Village". A Preliminary Master Drainage Study for Country Crossing Subdivision was 
prepared by this office in October, 1994 and is on file with the City of Grand Junction 
(Reference 12). 

The Preliminary Drainage Study (Reference 12) addressed concerns regarding the 100 
Year Flood Plain of Leach Creek. None of the proposed lots or areas included in Filings 
No. 1 and 2 are within the Designated Flood Plain, therefore the scope of this study shall 
be limited to those improvements associated with Filings No. 1 and 2 and the conveyance 
elements required to control stormwater runoff and discharge it safely to Leach Creek. 

Streets in the vicinity include 25 Road running from the south to the north defining the west 
boundary line of the property. G Road runs from the east to west and defines the north 
boundary line of the project. 

Development in the vicinity and surrounding the site is rural in nature. To the north, south 
and vvest are single family residential dwellings on acreage sized parcels. These parcels 
are typically put to pasture and agricultural uses. To the east is the main line of the Grand 
Valley Canal with Moon Ridge Falls Subdivision a new single family development beyond. 

B. Site and Major Basin Description: 

The total proposed Country Crossing site contains approximately 46.34 acres and is 
planned for single family residential Jots, duplex townhomes, a multi-family parcel, RV 
storage area and open space. The total number of residential units planned for the site 
is 174. Country Crossing Filing No. 1 (3.41 Ac.) is planned for a multi-family tract and 4 
single family residential lots. Country Crossing Filing No.2 (3.78 Ac.) is planned for 21 
single family residential lots. Both of the proposed filings are located is the south portion 
of the Country Crossing development. 

Presently there is one single family dvvelling, two out-buildings and a one multi-family 
structure on the subject property. The multi-family structure was constructed as part of the 
original Persigo Village project in 1982 and has never been occupied. Agricultural use 
of the property has been limited to pasture land and is currently in a fallow state. 
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Based on the "Soil Survey, Grand Junction Area" (Reference 8, Exhibit 1.0) on and off-site 
soils are defined as (Be), Billings silty clay loam, 0 to 2 percent slopes, hydrological soil 
group "C" (10% of the site) and (Rf}, Ravola very fine sandy loam, 0 to 2 percent slopes, 
hydrological soils group "B" (90% of the site). 

II. Existing Drainage Conditions 

A. Major Basin: 

The subject property is a small percentage of a much larger area wide basin defined as 
the Leach Creek Watershed (References 3, 4, 5 & 11) which drains from the northeast to 
the southwest and ultimately discharges to the Colorado River. The Leach Creek 
watershed originates approximately 8.85 miles northeast of the site at the crest of the 
"Book Cliffs" plateau. An estimate of the tributary area within the Leach Creek Watershed 
as defined by the 1982 report by Turner, Collie & Braden Inc. (Reference 11) is 26.4 
square miles. The Flood Insurance Study (Reference 5) defines the tributary area as 
approximately 25 square miles. 

Leach Creek is adjacent to the south right-of-way line of G Road flowing from the east to 
the 'NSSt through the north portion of the site. The creek enters the site as it passes under 
large concrete flume conveying the Main Line of the Grand Valley canal. The creek 
continues west approximately 1, 1 00-feet where it is conveyed under 25 Road via an 
existing bridge. The creek and it's overbanks vary in depth from 9 to 1 0 feet and in width 
from 80 to 130 feet as it traverses the site. An existing Public Service Company gas 
regulator station occupies an area immediately southeast of the bridge at 25 Road and is 
located within the floodway fringe. 

Field inspection of the site reveals various types of plant life indigenous to wetlands on 
the site within the Leach Creek waterway. These areas are confined to the existing 
channel area of Leach Creek. 

The northeast portion of the subject site, approximately 8.6 acres, located adjacent to 25 
Road is within the Effective Floodplain and is classified as Zone "AO" as determined by 
the FIRM Flood Insurance Rate Map (Reference 6, Exhibit 1.1 ). Leach Creek and it's 
associated floodway are classified as Zone "AE". A long narrow backwater reel is 
apparent along the east boundary line of the site adjacent to the Grand Valley Canal and 
is subject to inundation, however it is not designated on the FIRM map. 

The Effective Floodplain, floodway elevations and discharge to downstream properties 
from Leach Creek is governed in large part by the existing bridge at 25 Road and G Road. 
The Effective Floodplain at this location appears to be the result of backwater effects due 
to the existing bridge hydraulics and the subsidence of the south overbank for 
approximately 170 feet upstream of the bridge. 
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B. Site: 

Historically the property drains in a sheet flow fashion from the east to the west at slopes 
of 0.7 to 1.2 percent towards 25 Road. At 25 Road the drainage from the north one-half 
of the site is conveyed via roadside ditches and swales north where it discharges to Leach 
Creek. The south one-half of the site is conveyed south along 25 Road where it is 
entrapped by the roadway embankment of 25 Road at 2 well defined low areas and does 
not exit the site. Country Crossing Filings No. 1 and 2 are located is the south portion of 
the site. 

With the exception of the Leach Creek watershed there are no offsite tributary sub-basins 
which affect the subject property. 

Ill. Proposed Drainage Conditions 

A. Changes in Drainage Patterns: 

Historic drainage patterns within the south 1/2 of the Country Crossing site will be altered. 
The development of Filings No. 1 and No. 2 will require that existing drainage patterns 
within the south portion of the site be changed to convey stormwater runoff north towards 
Leach Creek. The proposal calls for the development of a multi-family tract (1.75 Ac.) and 
25 single family lots. The proposed site plan divides south portion of the Country Crossing 
development into 7 sub-basins labeled as "A1" thru "A7''. 

Sub-basin "A 1" is located south and east of Filings No. 1 and 2 and is planned as a future 
phase of the total development. This future phase shall consist of single family residential 
lots and a proposed irrigation storage pond. Developed runoff from this sub-basin shall 
be conveyed northwest through Filing No. 1 to a outfall channel originating at the 
northwest intersection of Country Circle and Crossing Lane and subsequently north to 
Leach Creek. The proposed storm sewer conveying this runoff is a 24-inch diameter RCP 
sized to carry the 1 00 year storm event. 

Sub-Basin "A2" is situated south of and adjacent to Filing No. 1 and is planned as a future 
multi-family area. Developed runoff from this sub-basin shall be collected within a 
proposed parking lot and conveyed by a storm sewer west to a proposed v-pan. The v-pan 
shall convey this runoff north adjacent to 25 Road to proposed storm sewer line "D" a 18-
inch diameter RCP. The storm sewer will discharge runoff directly to the proposed outfall 
channel and subsequently to Leach Creek. 

Sub-Basin "A3" is situated within Filing No. 1 and is planned as a multi-family area. 
Developed runoff from this sub-basin shall be collected within a proposed parking lot and 
conveyed by a 12" diameter PVC storm sewer west to a proposed v-pan. The v-pan shall 
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convey this runoff north adjacent to 25 Road to proposed storm ·sewer line "D" a 18-inch 
diameter RCP. The storm sewer will discharge runoff directly to the proposed outfall 
channel and subsequently to Leach Creek. 

Sub-basin "M" is located adjacent to and includes the east 1/2 of 25 Road. Runoff from 
this sub-basin shall be collected and conveyed via a v-pan north to storm sewer line "D" 
and subsequently to the proposed outfall channel. 

Sub-basins "AS" and "A6" includes portions of both Filings No. 1 and 2 as well as portions 
of future phases of the overall development. These sub-basins are made up of single 
family lots and associated roadway improvements. Runoff from these sub-basins shall be 
conveyed via roadway improvements to proposed storm sewer lines "A" and "8". These 
lines shall convey runoff directly to the proposed outfall channel and subsequently north 
to Leach Creek. 

Sub-basin "A?" consists entirely of the roadway improvements for Country Circle and 
Crossing Lane. Runoff from this sub-basin shall be conveyed via roadway improvements 
to storm sewer line "A" and subsequently to the proposed outfall channel. 

The proposed storm sewer systems are designed to collect and convey the 1 00 year storm 
event. The capacity of storm sewer line "A" between Inlet #1 and the outfall channel is 
exceeded by 4.32 cfs. This excess will overtop the back of walk along Crossing Lane and 
discharge directly to the proposed outfall channel. This discharge is not considered 
unacceptable. 

B. Maintenance Issues: 

Access to and through the site shall be by dedicated public R.O.W .. 

Ownership and responsibility for maintenance of the proposed drainage improvements 
within public R.O.W. shall be that of the City of Grand Junction. 

Ownership and responsibility for maintenance of the proposed drainage improvements 
private property shall be that of the homeowners association. 

IV. Design Criteria & Approach 

A. Hydrology: 

The "Stormwater Management Manual, City of Grand Junction, Colorado" (Reference 1) 
and the "Mesa County Storm Drainage Criteria Manual" (Reference 2) were used as the 
basis for analysis and facility design. 
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Since the project is a commercial development containing approximately 7.19 acres the 
"Rational Method" is used to calculate historic and developed flow rates. The minor storm 
is the 2 year frequency rainfall event and the major storm is the 1 00 year frequency rainfall 
event. 

Runoff Coefficients used in the computations are based on the most recent City of Grand 
Junction criteria as defined in Reference 1 and shown on Exhibit 2.0. These coefficients 
were assigned based on land use and hydrological soils groups "B" and "C". Weighted 
coefficients were calculated where applicable and are shown on Exhibits 3.0 thru 9.0. 

The project is located within the Grand Junction Urbanized area, therefore the Intensity 
Duration Frequency Curves (IDFC) shown on Exhibits 10.0 and 11.0 were used in the 
analysis and design. 

Times of Concentration were calculated based on the Determination of Overland Flow 
Time and Average Velocities for Overland Flow Curves as provided in Reference 1. 

Due to the project's proximity to Leach Creek a major drainageway, the requirement for 
onsite detention is considered mitigated. This position has been previously presented to 
the City of Grand Junction Engineering Department. 

Because offsite flows are directed away from the project site, compliance with offsite 
drainage considerations are mitigated. 

B. Hydraulics: 

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

V. Conclusions 

The construction of the outfall drainage channel to Leach Creek is considered an interim 
measure and is to be replaced by storm sewer with the development of future phases of 
this project. 

The drainage improvements, sub-basins and design points referenced herein are 
presented on the Grading and Drainage Plan Exhibit. 

This Drainage Report has been prepared to address site-specific drainage concerns in 
accordance with the requirements of the City of Grand Junction, Colorado. The Appendix 
of this report includes criteria, exhibits, tables and calculations used in the design and 
analysis. 
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--------
.19 •. 27 
.2.5 •. 33 --------

.28 •. 36 
-·1~.:~4_3 __ 

.13 •. 21 

.16 •. 24 

:::i;::~·l'~~·i· .48 •. .56 
<:;n;;;;6t:' . .57 •. 6.5 
~~"~~~~- --------
.};Jii\40 < .36 •. 44 

4~l!l't9~t -·~~.:.:.~-­
:vis>l36 .32 • .40 
I~~E'!.4Jt -·~!.:.:.4_9 __ 

.27 • .3S 
-·1~.:~4_3 __ 

.2S • .33 

.32 • .40 

.94 

.96 --------
.67 -.7.5 
.7.5 •. 83 --------

~:2~1~-~L Jt~~--

. 37 • .4S ,31.:,39 . 

.48 • .S6 :::· .39·•.47·:·:: 

~~~~~~-~ 

.40 •. 48 

.23-.31 

.29 •. 37 

.40-.48 

. .50 •. .58 

.30 •. 38 

.40 •. 48 

.16 •. 24 

.20 •. 28 

. .51- . .59 

.60 •. 68 --------

.39 • .47 

.47 • . ss --------

.3.5 •. 43 

.43 •. .51 --------

.30 •. 38 
-·~~.:~4_6__ 

.29 •. 37 

.3S • .43 

.94 

.96 --------
.7.5 •. 83 
.82 •. 90 --------

••.•. _.·•.•.·.·.~4 .. ~6·• .. _·~ •. ·.··:._;.·.·.4
5
-84_ .••••. _.,·.·. .48 • .s6 . .56 •. 64 /N4@biJ .so •. ss 

~~- ~ A~.:.:.6_3 __ _ A4_·..:1L 'iJQ.:~~s~::_ AQ.:~<i.s __ 

i:~ft:W :~t:~~ :~t:~~ ··:~~·t!i:i·'·! :~8::~~ 

I .so •. .58 I-------
I .31 •• 39 I 
I .41 •. 49 -------
I .so •. .58 I 
I ,&2_:.·1L 
I .40-.48 I 
I .:~o_:..~L 

.20 •. 28 

.2.5 -.33 

. .57 •. 6.5 
.:6Y_:.·7.L 
.4.5 - . .53 
..:~7_::.-~L 
,42 - . .50 . 

1-..:~-:.·~L 
.37 • .4S 
~~8_:.·~~-
.3.5 -.43 
.46 • .S4 

.9.5 __ :J]_ __ 

.77 •. 8.5 
.:!4..:.·2L 
.40-.48 
.:~_:,.~!_ 
.60-.68 
.:!D_:.·.?L 
.so -. .58 
.60 •. 68 

Values above and below prr1aln to the 2-yrar and 100-year stonns, resprctlvt'ly. . 
The ranee of values provided allows for engineering judgement ofslte conditions such as ba.~le shape, homogeneity ofsurface t,r.ve. surface deprHSion storage, and 
atonn duration. In ~~:eneral, dunn~: shorter duration storms (fe s 10 mlnutes),lnflltraflon capacity b hl~~:hcr,allowin£ use of a C" value In the low nm~~:e. Conversely, 
for longer duration stonns (fe) 30 minutes), use 11 ""C value In the higher range. 
fo'or residential development at less than 1/8 acre per Wllt or ~~:realer than I acre per unit, 1111d also for conunerc:lal and Industrial areas, use 'Walues under MISC 
SURFACES to estimate "C" Vlllue ranges for use. · 

RATIONAL METHOD RUNOFF COEFFICIENTS 
(Modified from Table 4, UC-Davis, which appears to be a modification of work done by Rawls) TABLE "B-1 II 

;_ ''.··.' 

• 

_ __j 
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DATE: 

PROJECT: 

SUBJECT: 

BASIN I.D.: 

HYDROLOGIC SOILS GROUP 

COMPOSITE 2 YEAR "C" VALUE 

DESCRIPTION 

RESIDENTIAL AREA 

1/8 ACRE PER UNIT 

GRASS OR LANDSCAPED AREAS 

INCLUDING OPENSPACE. 

SUBTOTALS 

COMPOSITE 

COMPOSITE 100 YEAR "C" VALUE 

DESCRIPTION 

RESIDENTIAL AREA 

1/8 ACRE PER UNIT 

GRASS OR LANDSCAPED AREAS 

INCLUDING OPENSPACE. 

SUBTOTALS 

COMPOSITE 

-
01-Jan-95 
COUNTRY CROSSING FILING 1 & 2 

FINAL DRAINAGE STUDY 

A1 
"8" 

AREAAC. "C" X "A" 

6.10 0.46 2.81 

3.04 0.18 0.55 

-------- --------------- -------
9.14 3.35 

= "C"x"A" = 3.35 = 
"A" 9.14 

AREAAC. "C" "C" x"A" 

6.10 0.54 3.29 

3.04 0.24 0.73 

-------- --------------- -------
9.14 4.02 

= "C"x"A" = 4.02 = 
"A" 9.14 



r-. -
_DATE: 
PROJECT: 

SUBJECT: 

BASIN I.D.: 
HYDROLOGIC SOILS GROUP 

COMPOSITE 2 YEAR "C" VALUE 

DESCRIPTION 

BUILDINGS I PARKING AREA OR OTHER 

IMPERVIOUS SURFACES 

GRASS OR LANDSCAPED AREAS 

SUBTOTALS 

-
01-Jan-95 
COUNTRY CROSSING FlUNG 1 & 
FINAL DRAINAGE STUDY 

A2 
"C" 

AREAAC. "C" X "A" 

0.58 0.93 0.54 

0.29 0.24 0.07 

======== --------------
0.87 0.61 

COMPOSITE = "C"x"A" = 0.61 = 

COMPOSITE 100 YEAR "C" VALUE 

DESCRIPTION 

BUILDINGS I PARKING AREA OR OTHER 
IMPERVIOUS SURFACES 

GRASS OR LANDSCAPED AREAS 

SUBTOTALS 

"A" 0.87 

AREAAC. 

0.58 0.95 

0.29 0.30 

----------------
0.87 

"C" X "A" 

0.55 

0.09 

--------------
0.64 

COMPOSITE = "C"x"A" = 0.64 = 
"A" 0.87 

E'£HUStT 4.0 
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DATE: 

PROJECT: 

SUBJECT: 

BASIN I.D.: 
HYDROLOGIC SOILS GROUP 

COMPOSITE 2 YEAR "C" VALUE 

01-Jan-95 
COUNTRY CROSSING FlUNG 1 & 

FINAL DRAINAGE STUDY 
A3 
"C" 

DESCRIPTION AREA AC. "C" "C" X "A" 

BUILINGS I PARKING AREA OR OTHER 

IMPERVIOUS SURFACE 0.59 0.93 0.55 

GRASS OR LANDSCAPED AREAS 0.29 0.24 0.07 

----------------
SUBTOTALS 0.88 

COMPOSITE = "C" X "A" = 0.62 = 

COMPOSITE 100 YEAR "C" VALUE 

DESCRIPTION 

BUILINGS I PARKING AREA OR OTHER 

IMPERVIOUS SURFACE 

GRASS OR LANDSCAPED AREAS 

SUBTOTALS 

"A" 0.88 

AREAAC. 

0.59 0.95 

0.29 0.30 

======== 
0.88 

COMPOSITE = "C" X "A" = 0.65 = 
"A" 0.88 

--------------
0.62 

"C" X "A" 

0.56 

0.09 

--------------
0.65 

£)("'l1SIT 1;.0 



DATE: 
PROJECT: 

SUBJECT: 

BASIN I.D.: 
HYDROLOGIC SOILS GROUP 

COMPOSITE 2 YEAR "C" VALUE 

DESCRIPTION 

BUILINGS I PARKING AREA OR OTHER 

IMPERVIOUS SURFACE 

GRASS OR LANDSCAPED AREAS 

SUBTOTALS 

01-Jan-95 
COUNTRY CROSSING FILING 1 & 
FINAL DRAINAGE STUDY 
A4 
"C" 

AREAAC. "C" X "A" 

0.64 0.93 0.60 

1.45 0.24 0.35 

======== --------------
2.09 0.94 

COMPOSITE = "C"x"A" = 0.94 = 

COMPOSITE 100 YEAR "C" VALUE 

DESCRIPTION 

BUILINGS I PARKING AREA OR OTHER 
IMPERVIOUS SURFACE 

GRASS OR LANDSCAPED AREAS . 

SUBTOTALS 

COMPOSITE = 

"A" 2.09 

AREAAC. 

0.64 0.95 

1.45 0.30 

----------------
2.09 

"C" X "A" = 1.04 = 
"A" 2.09 

"C" x"A" 

0.61 

0.44 

--------------
1.04 

Jt.5.0 



1:· 
1.' I. 

.•. . DATE: 

PROJECT: 

SUBJECT: 

BASIN I.D.: 

HYDROLOGIC SOILS GROUP 

COMPOSITE 2 YEAR "C" VALUE 

DESCRIPTION 

RESIDENTIAL AREA 

1/8 ACRE PER UNIT 

GRASS OR LANDSCAPED AREAS 

INCLUDING OPENSPACE. 

SUBTOTALS 

COMPOSITE 

COMPOSITE 100 YEAR "C" VALUE 

DESCRIPTION 

RESIDENTIAL AREA 

1/8 ACRE PER UNIT 

GRASS OR LANDSCAPED AREAS 

INCLUDING OPENSPACE. 

SUBTOTALS 

COMPOSITE 

01-Jan-95 

COUNTRY CROSSING FlUNG 1 & 
FINAL DRAINAGE STUDY 

AS 
"B" 

AREAAC. "C"x"A" 

5.97 0.42 2.51 

0.00 0.00 0.00 

-------- --------------- -------
5.97 2.51 

= "C" X "A" = 2.51 = 
"A" 5.97 

AREAAC. "C" X "A" 

5.97 0.50 2.99 

0.00 0.00 0.00 

-------- --------------- -------
5.97 2.99 

= "C" X "A" = 2.99 = 
"A" 5.97 



-
DATE: 
PROJECT: 

SUBJECT: 

BASIN J.D.: 

HYDROLOGIC SOILS GROUP 

COMPOSITE 2 YEAR "C" VALUE 

DESCRIPTION 

RESIDENTIAL AREA 

1/8 ACRE PER UNIT 

GRASS OR LANDSCAPED AREAS 

INCLUDING OPENSPACE. 

SUBTOTALS 

COMPOSITE 

COMPOSITE 100 YEAR "C" VALUE 

DESCRIPTION 

RESIDENTIAL AREA 

1/8 ACRE PER UNIT 

GRASS OR LANDSCAPED AREAS 

INCLUDING OPENSPACE. 

SUBTOTALS 

COMPOSITE 

= 

01-Jan-95 
COUNTRY CROSSING FILING 1 & 
FINAL DRAINAGE STUDY 

A6 
"B" 

AREAAC. "C" "C" X "A" 

3.24 0.42 1.36 

0.00 0.00 0.00 

-------- --------------- -------
3.24 1.36 

"C" X "A" = 1.36 = OA2 
"A" 3.24 

AREAAC. "C" X "A" 

3.24 0.50 1.62 

0.00 0.00 0.00 

======== --------------
3.24 1.62 

= "C" X "A" = 1.62 = 
"A" 3.24 



DATE: 
PROJECT: 

SUBJECT: 

BASIN I.D.: 
HYDROLOGIC SOILS GROUP 

COMPOSITE 2 YEAR "C" VALUE 

DESCRIPTION 

RESIDENTIAL AREA 

1/8 ACRE PER UNIT 

GRASS OR LANDSCAPED AREAS 

INCLUDING OPENSPACE. 

SUBTOTALS 

COMPOSITE 

COMPOSITE 100 YEAR "C" VALUE 

DESCRIPTION 

RESIDENTIAL AREA 

1/8 ACRE PER UNIT 

GRASS OR LANDSCAPED AREAS 

INCLUDING OPENSPACE. 

SUBTOTALS 

COMPOSITE 

01-Jan-95 
COUNTRY CROSSING FlUNG 1 & 
FINAL DRAINAGE STUDY 
A7 
"B" 

AREAAC. "C" X "A" 

0.00 0.00 0.00 

0.32 0.93 0.30 

-------- --------------- -------
0.32 0.30 

= "C"x"A" = 0.30 = 
"A" 0.32 

AREAAC. "C" "C" x"A" 

0.00 0.00 0.00 

0.32 0.95 0.30 

---------------- ======= 
0.32 0.30 

= "C" X "A" = 0.30 = 
"A" 0.32 



STORM DRAINAGE SYSTEM DESIGN DATA (2 YEAR STORM EVENT) 
DEVELOPED CONDITION· CITY OF GRANO JUNCTION, COLORADO DATE: 

PROJECT: COUNTRY CROSSING FILING NO.1 & 2 02.Jan-95 
JOBO 93086 ---------------------------------------
LANDeslgnLTD. I STREET I PIPE I STREET! PIPE I II 
il••=•••····-~·--·--=····--=====••=··=·=--··•=••••··-·-·--·-··-·--=·••=•-·•••••••••••••==•••••••-••=•-·~··•••••=••---·••••·-·-1 II 
II LOCATION I BASINS I LENGTH !INLET I FLOW TIME I Tc I COEFF.IINTENSITY I AREA I DIRECT I OTHER I SUM I SLOPE I CN'ACITY I SLOPE I SIZE I CN'ACITY I DESIGN I VELOC.I DESIGN I VELOC.i REMARKS II 
II OR I I FEET I TIME 1----I I I I I RUNOFF I RUNOFF I RUNOFF! I ALLOWED I I I ALLOWED I I I I I 11 
II NODE I I I min. iSTREETIPIPEI min. I ·c· I ·r i"A"ACI C.F.S. I C.F.S. I C.F.S. I 'II. I C.F.S. I 'II. I IN. I C.F.S. I F.P.S. I F.P.S.I FP.S. I FP.S. I II 
11------------------------- -------------------------- II 
II I I I I I I I I I I I I I I I I IFLOWFROMFUTURESTORMSEWERUNE"G"TO II 
II I A1 I I I I 24.941 0.371 0.991 9.141 3.351 1d§ I 060 I 8.521 0.351 24 I 13.381 I STORM SEWER LINE "C" 11 
II I I I I I I I I I I I I I I I I I II 
II I I I I I I I I I I I I I I I I I II 
II I A2 I I I I 5.001 0.701 1.951 0.871 1.191 .LUI 0.601 NIA I 0.501 121 3.281 IFUTUREMULTIFAMILYAREATOFUTURELINE"P II 
II I I I I I I I I I I I I I I I I II 
II I I I I I I I I I I I I I I I II 
II I A3 I I 5.001 0.701 1.951 0.881 1201 U21 0.801 NIA I 0.501 121 3.281 IF1UNGN0.1MUlTIFAMILYAREATOUNE"E" II 
II I I I I I I I I I I I I I I I II 
II I I I I I I I I I I I I I I I II 
II I A2 I I I 0.701 I 0.871 I I I I I I I IPIPEFLOWFROMLINE"PTOV-PAN II 
II I A3 I I I 0.701 I 0.881 I I I I I I I IPIPEFLOWFROMUNE"E"TOV-PAN II 
II I M I I 19.261 0.451 I 2.091 I I I I I I I I FLOWINV-PANFROMBLDGS.&25ROAD II 

I I I 19.261 0.561 1.131 3841 2.431 ~I I I 0.551 181 7.791 ISUMOFFLOWINV-PANTOLINE"D" II 
I I I I I I I I I I I I I I I II 
I A2 I I I 0.701 I 0.871 I I I I I I I IPIPEFLOWFROMUNE"PTOV-PAN II 
I A3 I I I 0.701 I 0.881 I I I I I I I IPIPEFLOWFROMUNE"E"TOV-PAN II 
I M I I I 0.451 I 2.091 I I I I I I I I FLOW IN V-PAN FROM BLDGS. & 25 ROAD II 
I A1 456.1 I 12.15124.941 0.371 I 9.141 I I I I 0.351 241 13.381 3.541 I PIPEFLOWINUNE"C"TOMANHOlE"C1" II 
I I I I 27.09 I 0.431 0.941 12.981 5251 U} I I I I I I I I FLOW IN LINE "C" FROM MH "C1" TO OUTLET II 
I I I I I I I I I I I I I I I I I II 
I I I I I I I I I I I I I I I I I II 
I AS I I 119.881 0.421 1.121 5.971 2.811 ZJ.II 0.591 8.451 0.991 181 10.451 I ISTREETFLOWINCOUNTRYCIRCLETOLINE"B" II 
I I I I I I I I I I I I I I I I I II 
I I I I I I I I I I I I I I I I I II 
I A8 I I 117.551 0.421 1.191 3.241 1.621 WI 0.591 8.451 1.271 121 4.021 I ISTREETFLOWINCOUNTRYCIRCUETOUNE"A" II 
I I I I I I I I I I I I I I I I I II 
I I I I I I I I I I I I I I I I I II 
I A7 I I I 5.001 0.931 1.951 0.321 0.581 .Q.HI 0.881 10.321 0.991 181 10.451 I I STREETFLOWINCROSSINGLANETOUNE"A" II 

II I I I I I I I I I I I I I I I I I I I I II 
11•••=•=...,._ ... --. ............... -...-•• --............ - .. -····--··-·---·------·------··----··---·-··--·-----··----·---········---··=···-- II 

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



.. ........ •' 

.\ ~. - . ' -~ ·,. 

-:: . . ·. 

-lOO-Y~~ 

1.83 4.65 0.82 2.12 

1.74 4.40 0.81 2.09 

1.66 4.19 0.80 2.06 

1.59 3.99 0.79 2.03 

1.52 3.80 0.78 2.00 

1.46 3.66 0.77 1.97 

1.41 3.54 0.76 1.94 

1.36 3.43 0.75 1.91 

1.32 3.33 0.74 1.88 

1.28 3.24 0.73 1.85 

1.24 3.15 0.72 1.82 
( 1.21 3.07 0.71 1.79 

1.17 2.99 0.70 1.76 

1.14 2.91 0.69 1.73 

1.11 2.84 0.68 1.70 

1.08 2.77 0.67 1.67 

1.05 2.70 0.66 1.64 

1.02 2.63 0.65 1.61 

1.00 . 2.57 0.64 1.59 

0.98 2.51 0.63 1.57 

0.96 2.46 0.62 1.55 

0.94 2.41 0.61 1.53 

·0.92 2.36 0.60 1.51 

0.90 2.31 0.59 1.49 

0.88 2.27 0.58 1.47 

0.86 2.23 0.57 1.45 

0.84 2.19 0.56 1.43 

A-2 JUNE 1994 

6HI8\T \0·0 
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TIME OF CONCENTRATION CALCULATIONS (2 YEAR STORM EVENT) 
DEVELOPED CONDITION- CITY OF GRAND JUNCTION, COLORADO 

PROJECT: COUNTRY CROSSING FILING NO. 1 & 2 DATE: 
JOB # 93086 02-Jan-93 
LAN Design LTD. 
==========================================================================================================================================II 
II SUB-BASIN I INITIAL I OVERLAND I TRAVEL TIME I INITIAL I Tc CHECK I FINAL I REMARKS II 
II DATA I TIME (Ti) I TIME (Tt) I (URBANIZED BASINS) I Tc I II 
11-------- --- ---------- --- II 
II BASIN I C I AREA I LENGTH I SLOPE Ti I LENGTH SLOPE I VEL I Tt I Tc TOTAL I Tc = (U180)+101 I II 
II I 2 I AC. I FT. I % MIN. I FT. % I F.P.S.I MIN. I MIN. LENGTH I MIN. I MIN. I II 
II I I I I I I I I FT. I I I II 
11--·------ --------- --- I 
II A1 I 0.371 9.141 138.0 0.67 17.641 I I I I I OVERLAND FLOW RESIDENTIAL LOTS 
II I I I I 1008.0 0.621 2.30 7.30 I 24.94 1146.00 I 16.371 24.94 I STREET FLOW TO FUTURE LINE "G" t· 
II 1-1-1 -1 1- -1 I 1-1 
II A2 0.70 I 0.871 15.0 3.00 1.931 I I I I I OVERLAND FLOW MULTIFAMILY AREA 
II I I I 241.0 0.60 I 2.27 1.77 3.70 256.00 I 11.421 5.00 I FLOW THRU PARKING LOT TO LINE "P' · 
II -1-1 -1 1- -1 
II A3 0.70 I 0.88 I 15.0 3.00 1.93 I I I OVERLAND FLOW MULTIFAMILY AREA I 
II I I I 241.0 0.601 2.27 1.77 3.701 256.00 11.42 5.001FLOWTHRUPARKINGLOTTOLINE"E" II 
II -1-1 -1 1- I -1 II 
II A4 0.451 2.091 198.0 2.27 12.531 I I I OVERLAND FLOW MULTIFAMILY AREA II 

I I I 541.3 0.401 1.34 6.73 19.261 739.30 14.11 19.261FLOWINV-PANTOLINE"D" II 
-1-1 -1 1- I -1 II 

A5 0.421 5.971 180.0 2.22 12.591 I I I OVERLAND FLOW RESIDENTIAL LOTS II 
I I I I 954.3 0.591 2.251 7.07 19.661 1134.30 16.30 19.661 FLOW IN COUNTRY CIRCLE TO LINE "B" 

-1-1 I -1 1-1- I -1 
A6 0.42 I 3.24 I 68.0 I 1.00 10.09 I I I I I OVERLAND FLOW RESIDENTIAL LOTS 

I I I I 1006.0 0.591 2.251 7.45 17.551 1074.00 15.97 17.551 FLOW IN COUNTRY CIRCLE TO LINE "A" 
-1-1 I -1 1-1- I I -1 

A7 0.93 I 0.32 I 10.0 I 1.00 0.97 I I I I I I I OVERLAND FLOW OPENSPACE 
I I I I 390.0 I 0.81 I 2.631 2.47 3.44 I 400.00 I 12.22 5.00 I FLOW IN CROSSING LANE TO LINE "A" 

1l== ====== ~==-=== ~==-=== ~======= ~====== ===-===~======= ~======~==-===~==-========== ~======= ~============ ===-===~==================================lr< t 
FORMULAS . 

1/2 
Ti=1.8(1.1-C)(L) Tt= L 

1/3 60 SEC/MIN. (V F.P.S.) 

-N • 
0 



TIME OF CONCENTRATION CALCULATIONS 

PROJECT: COUNTRY CROSSING FILING NO. 1 & 2 
JOB# 93086 
LAN Design LTD. 

(100 YEAR STORM EVENT) 
DEVELOPED CONDITION - CITY OF GRAND JUNCTION, COLORADO 

DATE: 
02-Jan-S:.i 

========= ====== ====== ======== ======= ====== ======== ============= ============= ======== ============= =========================================!! 
II SUB-BASIN I INITIAL I OVERLAND I TRAVEL TIME I INITIAL I Tc CHECK I FINAL I REMARKS II 
II DATA I TIME (Ti) I TIME (Tt) I I (URBANIZED BASINS) I Tc I II 
11-------- ------ ----------- --- II 
II BASIN I C I AREA I LENGTH I SLOPE I Ti I LENGTH I SLOPE I VEL I Tt I Tc I TOTAL I Tc = (U180)+10 I II 
II I 10 I AC. I FT. I % I MIN. I FT. I % I F.P.S.I MIN. I MIN. I LENGTH MIN. MIN. I II 
II I I I I I I I I I I I FT. I II 
ll-~j~~ 138.oi-o.67i 15.951 i __ j ______ j IOVERLANDFLOWRESIDENTIALLOTS II ~ 

I I I I I 1008.0 I 0.621 2.30 7.30 23.251 1146.00 16.37 23.251 STREET FLOW TO FUTURE LINE "G" II 
1- -1 I 1-1 I 1- I -1 II 

A2 I 0.73 0.871 15.0 I 3.00 I 1.791 I I I I OVERLAND FLOW MULTIFAMILY AREA II 
I I I I I 241.0 I 0.60 I 2.27 1.77 3.561 256.00 11.42 5.00 I FLOW THRU PARKING LOT TO LINE "F" II 
1- -1 I 1-1 I 1- I -1 II 

A3 I 0.74 0.881 15.0 3.00 I 1.741 I I I I OVERLAND FLOW MULTIFAMILY AREA II 
I I I 241.01 0.6012.27 1.77 3.511 256.00 11.42 5.001FLOWTHRUPARKINGLOTTOLINE"E" 
1- -1 -1 1- I -1 

A4 I 0.50 2.091 198.0 2.27 11.561 I I OVERLAND FLOW MULTIFAMILY AREA 
I I I 541.3 0.401 1.34 6.73 18.30 739.30 14.11 18.301FLOWINV-PANTOLINE"D" 
1- -1 -1 1- -1 

AS I 0.50 5.97 I 180.0 2.22 11.11 I I I OVERLAND FLOW RESIDENTIAL LOTS 
I I I 954.3 0.591 2.25 7.07 18.18 1134.30 16.30 18.181FLOWINCOUNTRYCIRCLETOLINE"B" 
1- -1 -1 1- -1 

A6 I 0.50 3.24 I 68.0 1.00 8.91 I I I OVERLAND FLOW RESIDENTIAL LOTS 
I I I 1006.0 0.591 2.25 7.45 16.36 1074.00 15.97 16.361 FLOW IN COUNTRY CIRCLE TO LINE "A" 
1- -1 -1 1- -1 

A7 I 0.95 0.321 10.0 1.00 0.851 I I OVERLAND FLOW OPENSPACE II 

m II== ==:-===l==:=====:==L==:=== -==:-======:==L=~:~: ===;~::L~::==~::~==~~::==:~~::======:==~~:: ==~::l:~~:~:=::~=::~::~~=::~=~::::~-=!1 I, t 
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-
STORM DRAINAGE SYSTEM DESIGN DATA (2 YEAR STORM EVEN1) 

DEVELOPED CONDITION. CITY OF GRAND JUNCTION, COLORADO DATE: 

PROJECT: COUNTRY CROSSING FlUNG NO. 1 & 2 02-Jan-95 
JOB# 93086 ·- -------------------..,.;.... ___ _ 
LANOesignLTD. STREET I PIPE I STREET( PIPE I 1 
ll=============-=========-=---==============::#:===========c====-========c::===--==-~====c===tz;o:::=====~===~=========-=====================•-=a-•_.==-=ss:c;::~-==rJ J 

II LOCATION BASINS( LENGTH(INLET( FLOW TIME( Tc I COEFF.(INTENSITY I AREA I DIRECT I OTHER I SUM I SLOPE I CAPACITY I SLOPE I SIZE I CAPACITY I DESIGN VELOC.I DESIGN I VELOC.I REMARKS 1 
II OR I FEET ·1 TIME 1----· I I I I I RUNOFF! RUNOFF( RUNOFF I I ALLOWED I I I ALLOWED I I I I I 
II NODE I l min. I STREET I PIPE I min. l "C" I "'" I "A" AC( C.F.S. I C.F.S. I C.F.S. I % I C.F.S. I % I IN. I C.F.S. I F.P.S. F.P.S. I F P.S. I F.P.S. I I 
II --------------- ·- ·- --- --------------------1' II I I I I I I I I I I I I I I I FLOWFROMFUTURESTORMSEWERUNE"G"TO II 
II A1 I I 124.941 0.371 0.99! 9.141 3.351 .u§l 0.601 8.52 0.35( 241 13.38( (STORMSEWERLINE"C" . II 
II I I I I I I I I I I I I I I 
II I I I I I I I I I I I I I 
II 2 A2 I I I 5.00 1 0.70 I 1.951 0.871 1.191 ill I 0.60 I NIA 0.50 I 121 3.281 
II I I I I. I I I I I I I I I 
II I I I I I I I I I I I I I 
II 3 KJ I 1 1 5.00 1 0.10 I 1.951 0.88( 1.20 I U21 0.60 I NIA 0.50 I 121 3.281 
II I I I I I I I I I I I I I 
II I I I I I I I I I I I I I 
II 4 A2 I I I I 0.70 I I 0.871 I I I I I I 
II KJ I I I I 0.70 I I 0.88( I I I I I I 
II A4 I I I 19.26 J 0.45! J 2.09( I I I I I I 
II I I 1 19.261 0.561 1.131 3.841 2.431 ZS I I 0.551 181 7.791 
II I I I I I I I I I I I I I 
II A2 I I I I I 0.70 I I 0.871 I I I I I 

KJ I I I I I 0.70 I I 0.881 I I I I I 
A4 I I I I I 0.451 I 2.09( I I I I I 
A1 I 456.11 12.15(24.941 0.37! J 9.141 I I 0.351 241 13.381 

I I I I 27.09 I 0.431 0.941 12.981 5.251 .uli I I I I 
I I I I I I I I I I I I I 

3.54 

FUTURE MULTIFAMILY AREA TO FUTURE UNE "F" 

RUNG NO.1 MULTIFAMILY AREA TO LINE "E" 

PIPE FLOW FROM LINE "F" TO V-PAN 
PIPE FLOW FROM LINE "E" TO V-PAN 
FLOW IN V-PAN FROM SLOGS. & 25 ROAD 
SUM OF FLOW IN V-PAN TO LINE "0" 

PIPE FLOW FROM LINE "F" TO V-PAN 
PIPE FLOW FROM UNE "E" TO V-PAN 
FLOW IN V-PAN FROM SLOGS. & 25 ROAD 
PIPE FLOW IN LINE "C" TO MANHOLE "C1" 
FLOW IN LINE "C" FROM MH "C1" TO OUTI.ET 

I I I I I I I I I I I I I I 
A5 I I I 119.661 0.421 1.121 5.971 2.811 lJ!1 0.59( 8.45 0.991 181 10.451 (STREETFLOWINCOUNTRYCIRCLETOUNE"B" 

I I I I I I I I I I I I I I I 
5 

I I I I I I I I I I I I I I I 
M I I I I 17.55 1 0.421 1.191 3.241 1.62( .1.§4 0.59( 8.45( 1.271 121 4.02( q STREET FLOW IN COUNTRY CIRCLE TO UNE "A" 

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

II 7 A7 I I I I 5.00 I 0.931 1.951 0.321 0.581 Mill 0.88( 10.321 0.99( 181 10.451 I STREET FLOW IN CROSSING LANE TO UNE "A" 

6 

I 
II 
II 
II 
II 
II 
II 
II II. 
II 
II 
II 
II 
II 
II 
II 
II 
II II I I I I I I I I I I I I I I I I I 
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(1 00 YEAR STORM EVENT) . 
DEVELOPED CONDITION· CITY OF GRAND JUNCTION, COLORADO D 

PROJECT: COUNTRY CROSSING FILING NO. 1 & 2 02-Ja~~ 
STORM DRAINAGE SYSTEM DESIGN DATA 

JOBI 93086 ·------------------------
LA"JDesignLTD. . I STREET I PIPE I STREEn . PIPE I II 
11==================-=========---===============-::a:================== -==================================--=--:::s:====z=a=::z::====:======-=•:::a-=-==-====-=====-= I II 
II LOCATION BASINS I LENGTH !INLET I FLOW TIME I Tc I COEFF.JINTENSITY I AREA I DIRECT I OTHER I SUM I SLOPE I CAPACITY I SLOPE I SIZE I CAPACITY I DESIGN I VELOC.J DESIGN I VELOC.J REMARKS II 
II OR I FEET ·I TIME 1----1 I I I I RUNOFF! RUNOFF! RUNOFF! I ALLOWED 1· I I ALLOWED I I I I 11 
II NODE I I min. I STREET I PIPE I min. I ·c· I •r J"A" ACI C.F.S. I C.F.S. I C.F.S. I '16 I C.F.S. I '16 I IN. I C.F.S. I F.P.S. FP.S. I F.P.S. I F.P.S. I 1 
II --· ----------·---- -- -- ·-- -----------------------
11 I I I I I I I I I I I I I 
II A1 I I 23.251 0.441 2.621 9.141 10.541 ~I 0.60 I 75.671 I 24 I 
II I I I I I I I I I I I I 
II I I I I I I I I I I I I 
II 2 A2 I 1 5.00 I 0.731 4.951 0.871 3.141 lli I 0.60 I NIA I 0.50 I 12 3.281 
II I I I I I I I I I I I I 
II I I I I I I . I I I I I 
II 3 A3 I 5.00 I 0.741 4.951 0.881 3.221 .UZ I 0.60 NIA I 0.50 I 12 3.281 
II I I I I I I I I I I 

I I I I I I I I I I 

I 
II 
II 

4 

5 

A2 I I 0.73 I I 0.871 I I I I I 
A3 I I 0.741 I 0.881 I I I I I 
A4 I 18.30 J 0.50 J J 2.091 I I I I I 

I 18.30 1 0.61 I 2.971 3.841 6.961 .Y§ I I 0.551 181 7.79J 
I I I I I I I I I I I 

A2 I I 0.73 I I 0.871 I I I I I I 
A3 I I 0.741 I 0.881 I I I I I I 
A4 I I o .. 50 I I 2.091 I I I I I I 
A1 1 456.1 1.61123251 0.44] J 9.141 I I I 0.351 241 13.381 

I 1 24.861 0.491 2.521 12.981 16.031 16.031 I 0.571 241 17.08J 
I I I I I I I I I I I I 
I I I I I I I I I I I I 

AS I 1 18.181 0.50 I 2.98J 5.971 8.90 I .1!.221 0.59 75.031 0.991 181 10.451 
I I I I I I I I I I I I 

4.72 

I I I I I I I I I I I I I 
A6 I 116.361 0.501 3.121 3.241 5.05J ~I 0.59 75.031 1.271 121 4.02 1.03CFSBYPASSTOINLETIJ1 

I I I I I I I I I I I I I I I 
6 

I I I I I I I I I I I I I I I 
I 7 A7 I I 5.00 I 0.951 4.951 0.321 1.50 I .lA!ll 0.881 91.641 0.991 181 10.451 I I I 
II I I I I I I I I I I I I I I I I 

FLOW FROM FUTURE STORM SEWER UNE "G" TO 
STORM SEWER UNE •c-

FUTURE MULTIFAMILY AREA TO FUTURE UNE "P 

AUNG NO.1 MULTIFAMILY AREA TO LINE "E" 

PIPE FLOW FROM UNE "P TO V.PAN 
PIPE FLOW FROM UNE "E" TO V.PAN 
FLOW IN V.PAN FROM BLOGS. & 25 ROAD 
SUM OF FLOW IN V-PAN TO UNE "0" 

PIPE FLOW FROM UNE "P TO V.PAN 
PIPE FLOW FROM UNE "E" TO V-PAN 

I FLOW IN V.PAN FROM BLOGS. & 25 ROAD 
PIPE FLOW IN UNE •c- TO MANHOLE "C1" 
FLOW IN UNE "C" FROM MH "C1" TO OUTLET 

STREET FLOW IN COUNTRY CIRCLE TO UNE "B" 

STREET FLOW IN COUNTRY CIRCLE TO UNE "A" 

STREET FLOW IN CROSSING LANE TO UNE "A" 

II I I I I I I I I I I I I I I I I 
II AS I I 18.181 0.50 I I 5.971 I I I I I I I I I I PIPE FLOW IN UNE "B" TO OUTFALL 
II A6 I I I 0.50 I I 3.241 I I I I I I I I I I PIPE FLOW IN UNE "A" TO OUTFALL 
II A7 I I ___j 0.95 J J 0.321 I I I I I I I I I I STREET FLOW IN CROSSING LANE TO UNE "A" 
II I I 18.181 0.52 I 2.981 9.531 14.n I .1.!.ZZ I I I 0.991 181 10.451 4.32 CFS OVERTOPS B.O.W. TO I FLOW IN UNE "A" FROM INLET 11 TO OUTLET 

I 
II 
II 
II 
II 
II 
II 
II 
II 
I 

I 
II 
II 
II 
II 
II 
II 
II 
II 
II 
II 
II 
II II I I I I I I I I I I I I I I I I OUTFALL CHANNEL I I 

JJ====-================-=-===-•==-==-= ~-~~====-========-=-z~=--= ======--=========---=---=-•-=-===-••-•---m--=--=-==--==•-====•=====a=•--==,.·••=---===---==-== II 
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NOTE: TinS IS A REPRODUCTION OF TABLE I. APPENDIX A. 
"DESIGN CHARTS FOR OPEN CHANNEL FLOW', (HDS #3) 

Mo.nnlar'• 
I. a-.1 cond•lta: • ranee I 

A. Concrete p1J18.-------------·--------------·-·······-···· 0.011~.013 
B. Corrup&ed-metal pipe cr plp&-orcb: 

1. 2Ji by K-In.. eonuptlon (riYo&ed pipe): • 
L PliJD crluUy coated.--------------------·-....... 0. 02f 
b. Pnod tn•ert (nnp nlu01 are lor25 and :Ill pa-oent 

ol eireumlerence pned): 
• ('1) Flow fuU depth... .. ------------------·--- 0. 021~. 018 

(2) Flow o.a deptll ................................ 0.02Hl.OI6 
(3) Flow 0.6 deptll ................................ 0.01~ 013 

2. 6 by ~ln.. cor.ucation (tleld bolted)................... 0. 03 
C. Vltrlllod clay pipe ...................................... O.Ol:H!.014 
D. Cut-Iron pipe, uncoated.----------·----------------· 0. 011 
E. Steel pipe_ ........................................... 0.~011 
F. Brick ................................................... 0.01H.017 
0. Monollthlc concrete: 

1. Wood forms, roo(h. .................................. 0. 01~. 017 
2. Wood 10<11'&, .mootll ................................. 0. 01:H!.OI4 
2. Bteellorma .............................. _. _________ 0.0~013 

B. Cemented rubble masonry Wills: · 
1. Concrete flocr and top ............................... 0. 017-G. 022 
2. No.turallloor ......................................... 0. 01H. 025 

I. Laminated tre&ted wood. ................ - ............ 0. 01~. 017 
1. Vltrll!ed clay llna- plats................................ 0. 01$ 

U. Open ehaaaela.llud • (straight allnement): I 
A. Concrete, wltll surfaces u indicated: 

1. Formed. no tlnisb .................................... 0. 01~. 017 
2. Trowel llnisb ......................................... 0.012...0.014 
3. Float 1!nlsb .......................................... 0.01~.016 
4. Float tlnuh, some grr.vel on bottom .................. 0.01~.017 
a. Oun.fte, rood section ................................. o. 01tHl. 01g 
6. Ounlte, wavy -=tlon ................................ 0.011Hl.022 

B. Concrete, bottom float tlnl.sbed, aidea u indicated: 
1. Dressed none In mortar .............................. 0.01~.017 
2. RAndom atone In monar ............................. 0. 017-G. 020 
3. Cement rubble mo.sonry ............................. 0.~.025 
4. Cement rubble mo.sonry, pl&stered ................... 0. 01tHl. 020 
5. Dry rubble (rlprap) .................................. 0.~.030 

C. Gravel bottom, sidea aa indicated: 
1. Formed concrete ..................................... 0.017...0.020 
2. Random stone in mortar ............................. 0.~.023 
3. Dry rubble (rlprap) .................................. 0.023-<1.033 

D. Brick ................................................... 0. 01H. 017 

E. t.sE~~~:tb. ....... ...................................... o. 013 
2. Rough............................................... 0. 016 

~: ~.,';,"~~~ ~~iid·;~~=-------------------------- o. on-o. o13 

1. Oood section.. ........................................ 0. 017~. 020 
2. lrrego)&r section._ .................................. 0. ()Zl-(). 027 

m. Open ehannell, ueuated • (straight allnement,• natunl 
lining): . 

A. Earth, unllorm section: 
1. Clean, rtci!Dtly completed ............................ 0. OltHl. 018 
2. -Clean, alta- weathermg .............................. 0.01&-o. 020 
3. Wltb short gro.ss, lew weeds .......................... 0. 022-G. 071 
4. In rravelly soU, unllorm section, clean ................ 0.022-G.02$ 

B. Earth, fairly ulll!orm section: 

~ ~~..::.':.,~o;;;~::::::::::::::::::::::::::::::::::: ~: ~ ~ 
3. neuse weeds or aquatic plants in deep channels ...... 0.~. 035 
4. Sldea clean, gravel bottom. ........................... 0. ~- 030 
$. Sides clean, cobble bottom ........................... 0.~.0«0 

C. Dracllne ucanted or dredced: 
1. No ve,etatlon. ....................................... 0. 02lHI. 033 
2. Licht brusb on bank& ................................ O.OJ.S.-4.0:10 

D. Rock: 
1. B....,d on deslru aeetlan.............................. 0. 033 
2. B....,d on aetual mean seetlon: 

a. Smootll and uniform .............................. 0.~.040 
b. lagced and l~l&r ............................... O.Of0-.4.0«5 

E. Channels not maintained, weeds and brush uncut: 
1. Dense weeds, bleb astlow deptll ..................... o.os-o.u 
2. Clean bottom, brush an sldea ........................ 0.~.08 
3. Clean bottom brush on sides, hlcbat atqe of llow ••• 0. 07~. II 
4. Dense brush, hiib atqe.............................. 0.10.0. U 

JV. Hldtwuehanneleand ewal .. with mahttalned 9'efet&Uoa n 
(nluea shown are lor YelodUea or2 and 6 l.p.a.): M·--•- , 

A. Depth oil! ow up to 0.7 loot: .........,, • 
1. Bermudagrass, Kentucky blueuw, bu1falogrr.ss: • range 1 

L Mowed to 2 IDchea................................ 0. 07-G. 045 
h. Length H lnebt~~................................. 0. ~- 0$ 

2. Oood nand, any gra.ss: 
L Length about 12 1Dcb01............................ 0.1.8-G. OV 
b. Lenctb about 24 lnc:bfs....... ...................... 0. ~- 15 

3. Fair stand, any gre.ss: 
L Length about 12 incbea............................ O.IH. 08 
b. Lenrtb about 24 incbea............................ 0. 25-G. Ia 

B. DeEth of flow 0.7-1.5 feet: 
1
' L ~.:X::f~:i .!::.~.:-~:~~:.~~~~~!:~:.... 0. 0$--G. 036 

b. I..ennb 4 to 6 Inches............................... o. 06-<1. 04 
2. Oood stand, a.o.y gre.ss: 

L Length about 12 inchea............................ 0.1:Hl. 07 
b. Length about 241ncbe:s............................ 0.~.10 

2.. Fair atand, anY gra.ss: 
L Length about 12 incbi!L........................... 0.10-G. 08 
b. Length about 24 incbas............................ 0.17-G. ov 

V. Street and ~way ptten: 
A. Concreta cutter, troweled tlnub......................... 0. 012 
B. Asphalt pavement: 

1. Smooth tenure...................................... 0.013 
2. Rough tenure........................................ 0. 016 

C. Concrete cutter with asphalt pavement: 
1. Smooth.............................................. 0. 013 
2. Rough............................................... 0. 015 

D. Concrete pavement: 
1. Float tlnlsh.......................................... o. 014 
2. Broom tlnish......................................... 0. 016 

E. For cutters wltll small slope, where sediment may accu· 
mulate, lncrea.se above v&luea or n by----------------- 0. 001 

VL Nahan) IInam cbannele:l 
A. Mlnor&tre&ms • (surlo.ce width at tloodstace less than 100 

ft.): 
1. Fairly recular section: 

a. Some grass and weeds, Htlle or no brush ........... 0. 03CHl. 033 
b. Dense crowtb of weeds, depth or flow materially 

greater than weed beigbt .......................... 0. 03.Hl. 05 
c. Some weeds, light brush on banks ................. 0. 035-G. 05 
d. Some weeds, heavy brush on banks............... 0. 0$--G. 07 
e. Somo weeds, dense willows on banks .............. 0.06-<1.08 
l For trees witbin channel. wltb braocbes submerged 

at blgb stage, IDcreo.se all above nlues by....... 0. OJ -c. 01 
2. Irregular sections, wltb pools, slight channel meander; 

increo.se valuea given In Ia-.. &bout................. 0. 01-c. 01 
3. Mountain streems, no veJetation In channel. banks 

usually steep, trees and brush &Ioiii ban.b sub-
merged at high stage: 

L Bottom ol gravel, cobbles, and lew boulders....... 0. 04-G. 05 
b. Bottom ol cobbles, wltb large boulders............ 0. 0$--G. 07 

B. Flood plains (adja.cent to natural streams): 
-1. Po.sture, no brush: 

L Short rr~---------------------------------------- 0. 03CHl. 035 
b. III~h ,-~ ........................................ 0. 03.Hl. 0$ 

2. Cultivated areas: 
L No crop........................................... 0. 03-G. 04 
b. Mature row crops ................................. 0.03.Hl. 045 
c. Mature fteld crnps................................. O.I>Hl. 0$ 

3. Heavy weeds, scattered brush ........................ 0.~07 
4.. Li~ht brusb and trees:" 

L Win~r............................................ 0. 0~. 06 
b.-Summer.......................................... 0. OIHl. 08 

5. Medium to dense brush: " 
a. Winter ............................................ 0.07~ 11 
b. Summer ....................................... 0.10.0.16 

6. Dense willows, summer, not bent over by current.... 0. ~~~ 20 
7. Clear•d land with tree stumps, lQ0-1:10 per acre: 

a. No sprouts........................................ 0. 04-G. 0$ 
b. With heavy growth ol sprouts..................... 0. 0&-0. 08 

a. Heavy stand of t)mber, a lew down tr~es,llttle under­
,-owtb: 

L Flood depth below branches...................... O.HHl. 12 
b. Flood depth reaches branches..................... 0. 12-G. 16 

C. Major strums (surface wtdtb·:lt flood stagr. more th1LD 
100 lt.): Roughness. ooeniclent Is usually less than lor 
minor streams ol similar description on account of less 
ell•ctl•e rnlstance ottered by Irregular banks or Yege­
taUon on banks. Values ol t1 may be somewhat re­
duced. Follow recommendAtion In puhllcaUon cited • 
ll possible. The Yalue of " lor lar1er streo.ms nl most 
rrJUlar section, wltb nn boulders or brush, tna7 be In the 
ranee or .............................................. ·• o. ~- 033 

{ TYPICAL MANNING ·n·· VALUES 

i.· F-4 j ~· .TuNE 1994 
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NOTE: TIUS IS A REPRODUCTION OF TABLE 3 IN HEC-15. 

n - value 

Flow Depth Ranges 

L1 ni ng Category Lining Type 0-0.5 ft 0.5-2.0 ft >2.0 ft 

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

Unlf ned Bare Soil 0.023 0.020 0.020 
Rock Cut 0.045 0.035 0.025 

Temporary* Woven Paper Net 0.016 0.015 0.015 
Jute Net 0.028 0.022 0.019 
Fiberglass Roving 0.028 0.021 0.019 
Straw with Net 0.065 0.033 0.025 
Curled Wood Mat 0.066 0.035 0.028 
Synthetic Mat 0.036 0.025 0.021 

Gravel Riprap 1~1nch o50 0.044 0.033 0.030 
2-1nch o50 0.066 0.041 0.034 

Rock Riprap 6-inch o50 0.104 0.069 0.035 
12-1nch o50 

' -- 0.078 0.040 

f'~,e·.T -1-,. D 
.-/·~----------------------------------------------.... --.;--------------~ 

, TYPICAL MANNING "n" VALUES .. 
; ... TABLE "F-1 c" 
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STREET CARRING CAPACITY 

PROJECT: COUNTRY CROSSING FILINGS 1 & 2 
LOCATION: CITY OF GRAND JUNCTION, COLORADO 
DATE: Jan-95 

Street Information: R.O.W. Width = 
Flowline Width = 
Classification = 
Mannings = 
Max. Depth= 
Strl X-Siope = 
Gutter Slope = 
Sidewalk Slope = 
Roadside Slope = 

44.00 FT. 
31.00 FT. 

URBAN 
0.015 

0.42 FT. 
1.00 o/o 
8.33 o/o 
2.08% 
2.08% 

( .... ,EAR) 

Flow Area= 3.76 SF. 

Above Gutter Flowline 

Drive Over Curb, Gutter and Walk 
114" I FT. 
114" I FT. 

SLOPE OF STREET 
% 

REDUCTION FACTOR 
FOR SLOPE 

ALLOWABLE CAPACITY VELOCITY 

0.50 0.80 

0.59 0.80 

0.60 0.80 

0.73 0.80 

0.81 0.80 

0.88 0.80 

1.29 0.80 

2/3 112 
Formula: Qa = F X (1.491N) x R X SxA 

F = Reduction Factor For Slope 
N = Mannings Coefficient = 
R = Hydraulic Radius = AIWP = 
A= Cross Sectional Area Sq.Ft. = 
WP = Wetted Perimeter Ft. = 
S = Street Slope FT./FT. 

0.0150 
0.2234 

16.83 

C.F.S. 
-------------

7.78 

8.45 

8.52 

9.40 

9.90 

10.32 

12.49 

3.760 

F.P.S. 
--- ---------- ---

2.07 

2.25 

2.27 

2.50 

2.63 

2.74 

3.32 



STREET CARRING CAPACITY 

PROJECT: COUNTRY CROSSING FILINGS 1 & 2 
LOCATION: CITY OF GRAND JUNCTION, COLORADO 
DATE: Jan-95 

Street Information: R.O.W. Width = 
Flowline Width = 
Classification = 
Mannings = 
Max. Depth= 
Strl X-Siope = 
Gutter Slope = 
Sidewalk Slope = 
Roadside Slope = 

44.00 FT. 
31.00 FT. 

URBAN 
0.015 

1.00 FT. 
1.00% 
8.33% 
2.08% 
2.08% 

(.~J YEAR) 

Flow Area= 15.49 SF. 

Above Gutter Flowline 

Drive Over Curb, Gutter and Walk 
114" I FT. 
114" I FT. 

SLOPE OF STREET 
% 

REDUCTION FACTOR 
FOR SLOPE 

ALLOWABLE CAPACITY VELOCITY 

0.50 0.80 

0.59 0.80 

0.60 0.80 

0.73 0.80 

0.81 0.80 

0.88 0.80 

1.29 0.80 

2/3 112 
Formula: Qa = F x (1.491N) x R X SxA 

F = Reduction Factor For Slope 
N = Mannings Coefficient = 
R = Hydraulic Radius = AIWP = 
A = Cross Sectional Area Sq.Ft. = 
WP = Wetted Perimeter Ft. = 
S =Street Slope FT./FT. 

0.0150 
0.7070 

21.91 
15.490 

C.F.S. 
---------

69.08 

75.03 

75.67 

83.46 

87.92 

91.64 

110.95 

F.P.S. 
--- ---------- ---

4.46 

4.84 

4.88 

5.39 

5.68 

5.92 

7.16 
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Triangular Channel Analysis & Design 
Open Channel - Uniform flow 

Worksheet Name: 4' V-PAN 

Comment: 4-FOOT CONCRETE V-PAN TO DESIGN POINT 4 

Solve For Discharge 

Given Input Data: 
Left Side Slope .. 
Right Side Slope. 
Manning's n ..... . 
Channel Slope ... . 
Depth ........... . 

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

12.00:1 (H:V) 
12.00:1 (H:V) 

0.013 
0.0038 ft/ft 
0.17 ft 

~: i~ ~~~- u5~·r:oFt ic: CAL.c~.-
0.33 sf 
4.00 ft 
4.01 ft 
0.15 ft 
0.0058 ft/ft 
0.82 (flow is Subcritical) 

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



Circular Channel Analysis & Design 
solved with Manning's Equation 

Open Channel - Uniform flow 

Worksheet Name: STORM SEWER LINE A 

Comment: STORM SEWER LINE A INLET #2 TO INLET #1 

Solve For Full Flow Capacity 

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

Computed Results: 
Full Flow Capacity .... . 
Full Flow Depth ....... . 

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

1. 00 ft 
0.0127 ft/ft 
o.o13 f'c.:P 
4.02 cfs 

4.02 cfs 
1. 00 ft 
5.11 fps 
0.79 sf 
0.85 ft 
0.0120 ft/ft 

100.00 % 
4.02 cfs 
4.32 cfs 
FULL 

tno ~ t; ~o? ct=~ 
<(9 4 ,OZ- t,f~ 

l a v~ G-f? ~"' -rop? CeoV)N 
Al'ld \ S I N TEatLPT"u\ 
~4 IN~I it_1_ 

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

E: JC MI"ISIT ZI.D 



Circular Channel Analysis & Design 
Solved with Manning's Equation 

Open Channel - Uniform flow 

Worksheet Name: STORM SEWER LINE A 

Comment: STORM SEWER LINE A INLET #1 TO OUTLET 

Solve For Full Flow Capacity 

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

Computed Results: 
Full Flow Capacity .... . 
Full Flow Depth ....... . 

Velocity ......... . 
Flow Area ........ . 
Critical Depth ... . 
Critical Slope ... . 
Percent Full ..... . 
Full Capacity .... . 
QMAX ®.94D ....... . 
Froude Number .... . 

1. 50 ft 
0.0099 ft/ft 
0.013 ~p 

10.45 cfs 

10.45 cfs 
1. 50 ft 
5.91 fps 
1.77 sf 
1. 24 ft 
0.0097 ft/ft 

100.00 % 
10.45 cfs 
11.24 cfs , 

FULL 

Q lDO:; 

e 
(4 ,/7 C-F? 

\0. 4'S ?~ 

4.'?2 ~.:, out.fLIO(.)~ -g~~ oF 
W~l.? ptJJ CoJJTINUtt, 

ALDNLo ooTr-J).U-- ~hPAJNE-1-' 

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



Circular Channel Analysis & Design 
Solved with Manning's Equation 

Open Channel - Uniform flow 

Worksheet Name: STORM SEWER LINE B 

Comment: STORM SEWER LINE "B" INLET #3 TO INLET #1 

Solve For Actual Depth 

Given Input Data: 
Diameter ......... . 
Slope ............ . 

IVD '/~e.-

Manning's n ...... . 
Discharge ........ . 

1. 50 ft 
0.0099 ft/ft 
o.o13 Rc'P 
8.9o cfs - 100 y~ 

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

1. 06 ft 
6.64 fps 
1. 34 sf 
1. 15 ft 
0.0081 ft/ft 

70.92 % ~ 

10.45 cfs CAplttA 'fl.{ o~ 
11.24 cfs .--

1.18 (flow is Supercritical) 

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



Circular Channel Analysis & Design 
Solved with Manning's Equation 

Open Channel - Uniform flow 

Worksheet Name: STORM SEWER LINE C 

Corrunent: STORM SEWER LINE "C" DESIGN POINT 1 TO 4 

Solve For Actual Depth 

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

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

2.00 ft 
0.0035 ft/ft 
0. 013 F.~"P 
3. 35 cfs - z. '/~1?!--

~: ~~ ~~s - Ll?~ rOIV-rz CPLth I 

0.95 sf 
0.64 ft 
0.0045 ft/ft 

34.10 % 
13.38 cfs 
14.40 cfs 

0.88 (flow is Subcritical) 

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



Circular Channel Analysis & Design 
Solved with Manning's Equation 

Open Channel - Uniform flow 

Worksheet Name: STORM SEWER LINE C 

Comment: STORM SEWER LINE "C" DESIGN POINT 1 TO 4 

Solve For Actual Depth 

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

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

2.00 ft 
0.0035 ft/ft 
o. 013 RGP 

10.54 cfs - 100 YE.A.L 

1. 34 ft 
4.72 fps 
2.23 sf 
1.16 ft 
0.0053 ft/ft 

66.89 % 
13.38 cfs 
14.40 cfs 

0.76 (flow is Subcritical) 

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



Circular Channel Analysis & Design 
Solved with Manning's Equation 

Open Channel - Uniform flow 

Worksheet Name: STORM SEWER LINE C 

Comment: STORM SEWER LINE "C" DES. POINT 4 TO OUTFALL 

Solve For Actual Depth 

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

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

£pft,. 
2.00 ft ~~~ 
0. 0057 ft/ft / 
o. 013 RC"P 

16.03 cfs- /00 VMll-

1. 54 ft 
6.18 fps 
2.59 sf 
1. 44 ft 
0.0066 ft/ft 

76.94 % 
17.08 cfs.....- CAI)f1CJTLI 0~ 
18.37 cfs ,..,. '-, 

0.88 (flow is Subcritical) 

1N.~1 O,tJ;lLlJ'- Q..;; z-oa,o crs 
Ot--k'-

Open Channel Flow Module, Version 3.16 (c) 1990 
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct 06708 
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230 CONCRETE PIPE DESIGN MANUAL 

FIGURE 33 

HEADWATER DEPTH FOR CIRCULAR CONCRETE 
PIPE CULVERTS WITH INLET CONTROL 

en 
LL. 
u 
z 

§ 

10000 
8000 EXAMPLE 
6000 D = 36 inches (3.0 feet) 

5000 Q=66 cfs 

4000 HW• HW 
3000 o. feet 

2000 (1) 1.8 5.4 
(2) 1.55 4.7 
(3) 1.6 4.8 

1000 •o in feet 

800 
600 
500 
400 
300 

200 

100 

50 . 
4 /;o use scale (21 or (31 
0 draw a stra1ghtline 

/ through known values 
jO of SIZe and diSCharge 

to mtersect scale ( 11. 
From point on scale (J 1 
project horizontally to 
solut10n on e1ther scale 
(21 or (31. 

HW/D ENTRANCE 
SCALE TYPE 

(J I Square edge 

(21 Groove end w1th 
headwall 

(31 Groove end 
proJecting 

(1) 

6.0 

z 

{}_ c rT't.'/ ~ JNl.. 1 A 1\\d 2 

L I ~H~- " c.;, 
Hw/ 

24- RL? 
:=. 3,ql I z. D 

(2) 
6.0 

5.0 

~ 1 ,qq 
Ga:. 1.~.~0d"S. 

Q IOC J (l_o/03 ~~ 
(3} 

6.0 

5.0 

4.0 

3.0 

OL 

BUREAU OF PUBLIC ROADS JAN. 1963 HEADWATER SCALES 2&3 
REVISED MAY 1964 

·. ··:.· 
,· 



Circular Channel Analysis & Design 
Solved with Manning's Equation 

Open Channel - Uniform flow 

Worksheet Name: STORM SEWER LINE D 

Comment: STORM SEWER LINE "D" TO MH "C1" 

Solve For Actual Depth 

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

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

1. 50 ft 
0.0055 ft/ft 
0.013 "CP 
6 • 9 6 c f s -laD Y£ A fl--. 

1. 11 ft 
4.98 fps 
1. 40 sf 
1. 02 ft 
0.0067 ft/ft 

73.71% 
7. 79 cfs _ ,~A-op..'-t:-r-...1 OK 
8.38 cfs '-'""',.. ' 
0.85 (flow is Subcritical) 

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



Circular Channel Analysis & Design 
Solved with Manning's Equation 

Open Channel - Uniform flow 

Worksheet Name: STORM SEWER LINE E 

Comment: STORM SEWER LINE "E" INLET TO V-PAN 

Solve For Actual Depth 

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

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

1. 00 ft 
0.0050 ft/ft 
0.010 YVC 
3. 22 cfs - I 00 \f ~A."K 

0.80 ft 
4.75 fps 
0.68 sf 
0.77 ft 
0.0055 ft/ft 

80.48 % 
3. 28 cfs _ CA'"rl ~ITY 0~ 
3.52 cfs 1 

0.91 (flow is Subcritical) 

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

fx 1-4 UilT zq .d 



Circular Channel Analysis & Design 
Solved with Manning's Equation 

Open Channel - Uniform flow 

Worksheet Name: STORM SEWER LINE F 

Comment: FUTURE STORM SEWER LINE "F" 

Solve For Actual Depth 

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

Computed Results: 
Depth ............ . 
Velocity ......... . 
Flow Area ........ . 
Critical Depth ... . 
Critical Slope ... . 
Percent Full ..... . 

1. 00 ft 
0.0050 ft/ft 
0.010 
3.14 cfs -

0.78 ft 
4.75 fps 
0.66 sf 
0.76 ft 
0.0054 ft/ft 

78.49 % 

---

Full Capacity .... . 
QMAX ®.94D ....... . 

3.28 cfs C 
3. s2 cfs- APA(.;MY Ct:._ 

Froude Number .... . 0.93 (flow is Subcritical) 

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



\OOY~ 
Trapezoidal Channel Analysis & Design 

Open Channel - Uniform flow 

Worksheet Name: OUTFALL CHANNEL 

Comment: INTERIM OUTFALL CHANNEL TO LEACH CREEK 

Solve For Depth 

Given Input Data: 

Bottom Width ..... 
Left Side Slope .. 
Right Side Slope. 
Manning's n ..... . 
Channel Slope ... . 
Discharge ....... . 

Computed Results: 

Depth ........... . 
Velocity ........ . 
Flow Area ....... . 
Flow Top Width .. . 
Wetted Perimeter. 
Critical Depth .. . 
Critical Slope .. . 
Froude Number ... . 

3.00 ft 
1.50:1 (H:V) 
1. 50:1 (H:V) - '"l?AeL EA~ 
0.035- UNIM"P.Z.OU~ 
0.0020 ft/ft 

30.80 cfs 2 --?u rY' OF f'L.D w 

2.20 ft 
2.22 fps 

13.85 sf 
9.60 ft 

10.93 ft 
1. 21 ft 
0.0215 ft/ft 

f~cm cS-rorv*'v' i'";~w -c..r..:.e~ 

0.33 (flow is Subcritical) 

[Ol <. o.go 

Open Channel Flow Module, Version 3.16 (c) 1990 
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct 06708 
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G-14 

COMBINATIONINIEfCAPACITv (CFS) 
,, 

SINGLE DOUBLE " TRIPLE ROAD TYPE 

2-YR 100-YR 2-YR 100-YR 2-YR 100-YR 

Urban Residential 
(local) 6.4 13 9.5 22 12.7 31 

Residential Collector, 
Commercial and 
Industrial Streets 

3.2 13 4.9 22 6.5 31 

Collector Streets 
(3ooo -sooo ADn 2.7 13 4.0 22 53 31 

Principal and 
Minor Arterials 6.0 13 9.0 22 12.0 31 

Inlet capacities shown above are based upon: 1) use ofnon~urved vane grates (similar to HEC-12 P-FAI-4 
grates; 2) HEC-12 procedures; 3) clogging factors per seitioh VI; and 4) City/County standard inlets with 2-
inch radius on curb face and type C grates. Capacities shown for 2-year storms are based upon depths allowed 
by maximum street inundation per Figure "G-3". The 100-year capacities are based upon a ponded depth of 1.0 
foot. Note that on!v combination inlets are allowed in sail or sump conditions. 

MAXIMUM INLET CAP A CITIES: 
SUMP OR SAG CONDffiON 

r 1-J Lt...,.. .... .:L 

-::[~ L~ T fl;. 2. 
:t"NtfT :!!3 

Q tOO ::. J,50 C~ 
a too :. 5 ,0'3 c, t? 

Q 100 :. 0 ,'10 CF6 

TABLE "G-1" 

JUNE 1994 
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PH :-!anagcment 

P.O. Box 363. 

G-,-~-t!Hl Junction, Colorado 81502 

\.::.. c·· 

Preliminary Geotechnical report for Planned Multi-family 

r·~sidence 

:f:;;;;t:::~:-~~-.. "!i£~~:::::~li·:~· .. =~i¥~\\it~t~[i,~V.'"'i.~':-~i:~C;ti . · · 
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(1~~~]5!?(·-~·~Ea·--yresTuna 
l. ·. ~ .. J U1t .. .l Geotechnical Engineering and Materials Testing 

~-~]~·~f§J©JRATDRDISS!I one. 

PH ~ranagement 
P.O. Box 363 
Grand Junction, Colorado 81502 

Attention: Ken Shrum 

27 May 1981 

Re: Preliminary Geotechnical report for planned Multi-fam:J..ly 
Residences; Job 999-78. 

Gentlemen: 

We have completed our preliminary geotechnical studies of the pro­
posed Multi-family housing. Data from our field and laboratory 
studies, along with our preliminary analyses and recommended 
design criteria have been summarized and are presented in the 
attached report. If you have any questions, please call. 

Yours truly, 

GEO TESTING LABORATORIES, INC. 

~L-- 4.8~ 
Stephen G. Rice 
Secretary/Treasurer 

SGR/dldl 

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

• 
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INTRODUCTION 

We made this preliminary study to assist in determining the 

best types and depths of foundations for the structures and design 

criteria for them. Data from our field and laboratory wo~k are 

summarized on Figures #1 through 5, attached. 

l'J-:(J]>OSED CONSTRUCTION 

We understand the proposed structures planned at this time will 

be 2 story wood frame multi-family units and will consist of 

approximately 24 units per structure. 

For the purpose of our analyses, we assumed maximum column 

loads on the order of 15 Kips.and wall loads of 2! Kips/Ft. 

If final designs vary from these assumptions, we should be 

advised to permit re-evaluation of our recommendations and conclu­

sions. 

SITE CONDITIONS 

The site contains 48 acres on the.southea~t corner of G Road 

and 25 Road. Grand Valley Canal runs along the east property 

line and Leach Creek borders along the north property line. At 

the time of our observations water was present in both locations. 

The site was abandoned pasture consisting of grasses and weeds. 

Drainage was generally towards 25 Road to the west and southwest, 

however the northwest corner of the property, water has been known 

to "pond" at times during high periods of seasonal irrigation 

or runoff. 

There are farm houses adjacent to the property, on both G Road 

and 25 Road. Most are wood frame single story and 2 story with no • 

basements. No apparent damage to the foundation systems was noted. 
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No bodies of water or bedrock outcroppings _were observed on the 

site. 

SUB SOILS 

Our test holes showed about 54.0 to as much as 70 feet of 

medium dense silts, soft silts, clays and medium dense clays 

overlying dense sands, gravels and cobbles which were encountered 

in test holes 1,3,6,8,11,13,14,16 and 18. 

Groundwater was encountered in test holes 1,7,11,13,14,16 and 

18 ranging in depth from 8.0 feet to 15.0 feet, caving had occurred 

in all test hole$ drilled. Due to the groundwater conditions we 

do not suggest basement type construction. 

FOUNDATIONS 

We have considered one type of foundation for the proposed 

buildings. Founding the building with spread footings on the 

natural upper silts involves a "normal" risk of foundation 

movement. Founding the building with driven piling would reduce 

the risk of foundation movement, however due to the depths of 

gravel encountered it would not be economical for the proposed 

structures to bear on piles. We believe considering safety, economy,_ 

and the ever present risk of movement involved in any type of 

foundation, spread footings.on the natural silts would be the most 

practical. The preliminary foundation criteria included herein is 

for spread footings only. However, should you decide upon a lower 

risk alternative, such as driven piling, we would be happy to dis­

cuss the criteria for them with you. 

Spread footings placed below frost depth of about 3.0 feet 

should be designed for a maximum soil bearing pressure of 1000 PSF. 

FLOOR SLABS 

We believe the most practical type of floor used in conjunction 

with spread footing foundations would be a floating slab-on-grade. 

- ~ 

• 
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For slab-on-grade construction, we suggest the following: 

1. Place a minimum of 4" of gravel beneath the com-

pacted to a minimum of 70% relative density (ASTM D-2049) 

or 95% of Proctor density (ASTM D-698) whichever applies 

to the chosen material. 

2. Provide moderate slab reinforcement and carry the rein­

forcement through the interior slab joints, but not to 

foundation walls or load bearing walls. 

3. Omit under slab plumbing. Where such plun)bing is un­

avoidable, pressure test it during construction to 

minimize the possibility of leaks that result in founda­

tion wetting. Utility trenches should be compacted to 

a minimum of 95% maximum dry density as determined by 

ASTM D-698. 

WETTING OF FOUNDATION SOILS 

Wetting of foundation soils always causes some degree of volume 

change in the soils and should be prevented during and after con­

struction .. Methods of doing this include compaction of "impervious" 

backfill around the structure, provision of an adequate grade for 

rapid runoff of surface water away from the structure, and discharge 

of roof downspouts and other water collection systems well beyond 
the limits of the backfill. 

GENERAL INFORMATION 

Our exploratory test holes were spaced as closely as feasible 

in order to obtain a preliminary comprehensive picture of the sub 

soil conditions; however, erratic soil conditions may occur between 

test holes. When more design information is known it is,advisable 

that we be notified to perform a more detailed analysis of the • 



r 

(j 

soils encountered. This preliminary report is not intended to 

be used for design purposes. 

SGR/dldl 

4 

• 
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[7}. Cl:., CL-CH, CH 

!L.J CLAY, medium stiff to very stiff 

CL, CL-CH, CH 
CLAY, soft to very soft 

SP, SW, SP-SW, SP-SC, SP-SM, SW-SC, SW·SM 
SAND, medium to very dense, clean to slightly dirty 

SP, SW, SP-SW, SP-SC, SP-SM, SW·SC, SW·SM 
SAND,loose to medium dense, clean to slightly dirty 

SC,SC-SM ~ 
SAND, clayey,~ to~ dense 

SC, SC-SM 
SAND, clayey loose to medium dense 

ML, ML-CL 
Sl L T, dense to very dense 

ML, ML-CL 
Sl L T, loose to medium dense 

SM. SM-SC 
SAND, silty, dense to very dense 

SM, SM-SC 
SAND, silty, loose to medium dense 

GW-SW, GP-SP, GW, GP, SW·GW, SP-GP, GW-GC, GW-GM 
GRAVEL and SAND, clean to slightly dirty, dense to very 
dense 

GRAVEL and SAND, clean, loose to medium dense 

GC-CL, GC 
GRAVEL and SAND, very clayey, dense to very dense 

GC-CL, GC 
GRAVEL and SAND, very clayey, loose to medium dense 

F)?j GM-ML 
(i3 GRAVEL and SAND, very silty, dense to very dense 

~ GM-ML 
~ GRAVEL and SAND, very silty, loose to medium dense 

G.i CL-CH, CH, CL 
~ CLAY (highly weathered claystone) or SHALE 

rs sP. sM. sc. sw 
~ SAND (highly weathered sandstone) 

~ CLAYSTONE or SHALE firm to medium hard 

Iii SANDSTONE, firm to medium hard 

-

I SANDSTONE, CLAYSTONE, SHALE, or SILTSTONE, hard 
to very hard 

I 
CLAYSTONE, SHALE, or Sl L TSTONE,Iayered, firm to 
medium hard . 

I SILTSTONE, firm to medium hard 

I CONCRETE or ASPHALT PAVING and BASECOURSE, etc. 

~ TOPSOIL 

~ FILL, man made,loos~ or unknown 

~ FILL, man made, dense, controlled 

T 

GRANITE or similar hard competent rock 

Gradual change in materials. Exact strata change not located. 

Undisturbed sample taken by Shelby, Denison, Pitcher, etc. 

Indicates practical Rig Refusal. More than one such 
symbol indicated depth in adjacent hole attempted at same 
location 

_o_ Free water level and number of days after drilling that 
measurement was taken. 

9/12 Indicated that 9 blows of a 140 pound hammer falling 30 
inches were required to drive a 2-inch diameter sample 12 
inches. 

WC = Water content percent 

DO = Dry density, PCF 

U_C =Unconfined compression strength, PSF 

LL = Liquid limit, percent 

PI = Plasticity index, percent 

SS = Shear Stress, direct shear, torvane, etc. PSF 

-200 = Percent passing number 200 sieve 
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Pavement Section Design 

Persigo Village 
25 Rd. & G Road 

Grand Jmction, CO 

24 September 1982 

WESTERN 
TECHNOLDGIES, 
INC • 

Phoenix 
3737 East Broadway Road 
P.O. Box 21387 
Phoenix, Arizona 85036 
(602) 268-1381 

Flagstaff 
2400 East Huntington Drive 
Flagstaff. Arizona 86001 
(602) 774-8708 

Tucson 
423 South Olsen Avenue 
Tucson, Arizona 85719 
(602) 624-8894 

Farmington 
400 South Lorena 
Farmington. New Mexico 87401 
(505) 327-4966 

Las Vegas 
300 West Boston Avenue 
Las Vegas. Nevada 89102 
(702) 382-7483 

Grand Junction 
P.O. Box 177 
3224 Highway 6 & 24, No. 3 
Clifton, Colorado 81520 
(303) 434-9873 
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Persigo Village 
Job No. 6142J077 

ALTERNATE PAVENENI' SEX::TIOOS 

~scriEtion CBR mN BCS ABC SEC 'TOTAL 

Residential Streets A 4 40 

(2650 trips/day) B 

c 
D 

E 

Parking Areas A 4 8 

(800 trips/day) B 

c 
D 

E 

CBR = California Bearing Ratio Value 
mN = Equivalent lBK Daily Traffic Nurrber 
BCS = Bitun:i..nous Concrete Surface 
ABC= Aggregate Base O:mrse 
SEC = Subbase Course 

. A = Bituminous Concrete Pavement 

8 

3 10 

3 4 8 

3 14 

3 4 16 

6 

3 6 

3 4 3 

3 9 

3 4 7 

B = Bituminous Concrete Pavement + Aggregate Base Course 
(Feplacenent M=thod) 

8 

13 

15 

17 

23 

6 

9 

10 

12 

14 

C =Bituminous Concrete Pavement+ Aggregate Base Course + 
Subbase Course (Replacerrent M=thod) 

D = Bituninous Concrete Pavenent +Aggregate Base Course 
(Colorado Highway ~brent M=thod) 

E = Bituminous Concrete Pavenent + Aggregate Base Course + 
Subbase Course (Colorado Highway ~part:Irent M=thod) 

. '· 
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Persigo Village 
Job No. 6142J077 
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WESTERN 
TECHNOLOCIES, 
INC. 

P.O. Box 177 
322 Highway 6 & 24, No. 3 
Clifton. Colorado 81520 
(303) 434-9873 

Turner Collie & Braden, Inc. 
P.O. Box 3944 
Grand Jt.mction, CO 81501 

A'ITENI'ICN: Jim Langford 

PmJECI': Persigo Village 
25 Rd. & G Road 
Grand Jt.mction, CO 

24 September 1982 

Job No. 6142J077 
Invoice No. 61420158 

'Ihe following report presents the pa.vercent section design on the 
roads within the above referenced project lllnits. The design was 
perforned using the Asphalt Institute's Replacenent ~thod and the 
Colorado State Highway Departrrent ~thod. Traffic criteria was 
provided by Turner Collie and Braden. The rea:mrended pa.verrent 
sections -were calculated for a twenty year design life. 

If you have any questions concerning this infonnation or if -we 
m:ty be of any additional service, please do not hesitate to 
contact us. 

Sincerely yours, 
~ 'l'ECENOI.!X;IES, INC. 

~::-t~ P.E. 

JF/jf 

Copies: Addressee (2) 
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Persigo Village 
Job No. 6142JC 

Introduction 

'Ihis report presents the results of our field investigation, 

lal:x>ratory testing and paverrent section design for residential 

streets in Persigo Village near the interesection of 25 Rd. and 

G Rd. in Grand Jrmction, Colorado. 

Field Investigation 

Seven subgrade sanples were obtained by hand rrethods on 17 Septerrber 

1982, at the locations shown on the accorrpanying site plan. All 

sanples were a cx:mposite of material fran existing grade to a depth 

of approximately 18 inches. No groundwater was encountered at any 

sanple location at the tirre of this exploration. All sanples were 

returned to the lal:x>ratoary for testing to detennine their physical 

properties. lm.y vegetation or debris rerovered was rerroved prior 

to testing. 

Laboratory Testing 

Visual classificaticn was perfomed. on all sanples obtained. 

Four sanples were then chosen for laboratocy testing. The sanples 

were classified using both the Unified and the .AASH'ro Classification 

Systems, with group indices calculated acrording to the United States 

Bureau of Public Ibads z.Ethod. 

Results indicated that the soils were relatively rmifonn and 

ronsisted of clays, silts and fine sands. For design purposes a 

ccrtpOsite of the clays and silts was used. '1he ccnposite sarrple 

of these soils was tested for CBR values in the soaked condition 

with the following results: 

Soil Group CBR Value* 

Clays & Silts 4 

*Value in the soaked condition at 95% of maximum density as 

detennined in acrordance with AS'IM 0698. 
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Persigo Villagr 
Job No. 6142JO ._ 

. Test results are enclosed in the surrmary data sheets and include 

initial carpaction data, CBR value and swell results at four days. 

Due to the limited extent of the sandy silt material encountered 

during our field investigation, the CBR value obtained on the 

clayey rraterial was used for design purposes. 

resign Recornrendaticns 

Several alternate pavenent sections are tabulated and included 

hereinafter. Based on a total evaluation of existing and pro­

jected future conditions, the following paverrent section appears 

to be the nost feasible for the proposed streets and parking 

areas: 

Proposed Streets 

3 inches - asphaltic ooncrete pavenent 

4 inches - aggregate base course 

8 inches - aggregate subbase course 

!_>reposed Parking Areas 

3 in.chP.s - asphaltic concrete paverrent 

6 inches - aggregate base a::>urse 
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Persigo Village -
Job No. 6142J077 

Construction Recormendations 

It is rerorrrrended that all materials confonn with eoiorado 

Highway Depa.rt::rrent Specifications. Aggregate subbase material 

should confonn with Class 1 specifications. Aggregate base 

course should confonn with Class 6 specifications. Asphaltic 

ccncrete paverrent should confonn with Grading E specifications 

and consist of an approved mix design giving required Marshall 

properties, optimum asphalt content, job mix tolerances, and 

recc:mrended mixing and placenent tenperatures. Asphaltic 

roncrete should be corrpacted to a mini.rmJm of 95 percent of 

nax:irnum density as detennined using the 75 blow Marshall nethod. 

'llle ccnpaction of all subgrade and fill materials should be 

perfonred to the follcMing reccmrended percent c::cnpaction and 

noisture content: 

Minimum Percent MJisture 
Z..1aterial Test Method Ccrnpaction Content 

Existing Subgrade AASH'IO T-99 95 Q?timum :t 2% 

Subbase Fill ASSH'ID T-99 95 Optimum+ 2% 

Sutbase Course ASSH'ID T-180 95 Optimum :t 3% 

Base Course ASSH'ID T-180 95 Q?timum :t 3% 

Acceptance testing of fill materials and mineral aggregates 

should be perfomed prior to construction to assess carpliance 

with project requ:irerrents. Positive drainage should be provided 

during construction and maintained throughout the life of the 

proposed streets. Adequate drainage is essential for continuing 

perfonnance of these streets. 
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Persigo Village 
Job No. 6142J077 

Construction Procedure 

'lhe follcwing procedure is reccmrended for preparation of all 

alignrrents: 

o Strip and rerrove existing vegetation, debris, rubble 

and excavate to the subgrade level. Clean and widen 

depressions, pits and ditches to aca:::mrodate oonpaction 

equiprent. 

o Rework, noisten or dry as required, and c:x:npact all sub­

grade soils to a minimum depth of 8 inches. Reworking 

may be acccrrplished by scarification, discinq, renoval 

and replacenent or other rrethods which will result in 

unifo:rm noisture contents and densities. 

o Place and oorrpact required fill in horizontal lifts at 

thicknesses consistent with crnpaction equi:prent used 

to achieve unifo:rm densities throughout lift thickness. 

It is recarnenaed that all excavation, subgrade preparation, 

fill placerrent and asphalt laydCMn be acccrrplished under observation 

and testing directed by the geoteclmical/materials engineer to 

assess a:npliance with the project requil:errents. 

Sincerely yours, 
WESTERN 'l.'EXllNOLCGIES, INC. 

.. 

Peviewed by: 

Craig P. Wiedeman, P.E. 
Division Manager 



Persigo Village 
Job No. 6142J077 

CALIFOmiA BEARlNG RATIO RESULTS 

Soil: Corrposi te of Clays & Silts 

lliiTIAL CXMPACI'ION DATA 

Nunber of BlC"Ws per Layer 
Initial t·;et Ialsi ty (PCF) 
Initial 1-bisture Content (%) 
Initial Dry I:alsity (PCF) 
Initial Conpaction (%) 

Point 1 

15 
115.6 
14.7 

100.8 
91 

(Proctor- 110.7 pcf@ 14.0) 

SWELL RESULT ( 4 Days) 

Swell (inches) .035 
Swell (%) .8 
Soaked t--:et I:alsity (PCF) 121.3 
Soaked 1-bisture Content (%) 20.1 

Soaked Dry I:alsi ty 
Divided by Original M.C. 105.7 
Divided by Soaked M.C. 101.0 

PENETRATION 'lEST RESULTS 

Surcharge Weight (lbs) 12.5 
Piston Seating Pressure (lbs) 10 

Load for Penetration-Inches lbs/PSI 

0.025 6.1 
0.050 12.7 
0.075 18.5 
0.100 24.2 
0.200 34.5 
0.300 45.8 
0.400 53.0 
0.500 60.0 

Corrected Pressure for Penetraticn-Inches 
CBR 

0.10 2:4 
0.20 2.3 
0.30 2.4 
0.40 2.3 
0.50 2.3 

. . ' ~ ..... ~. 

Point 2 

26 
126.4 
17.1 

105.3 
95 

.036 

.8 
126.4 
18.6 

107.9 
106.6 

12.5 
10 

lbs/PSI 

12.1 
25.8 
34.8 
42.4 
68.2 
87.9 

105.8 
116.7 

CBR 
4.2 
4.5 
4.6 
4.6 
4.5 

Point 3 

56 
129.3 
16.1 

109.4 
99 

.046 
1.0 

129.3 
17.3 

111.4 
110.2 

12.5 
10 

lbs/PSI 

12.1 
25.8 
37.9 
51.5 
90.9 

127.3 
154.5 
180.6 

CBR 
5.2 
6.1 
6.7 
6.7 
6.9 
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CBR STRESS - STRAIN RESULTS 
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MJISTURE DENSITY CBR CURVES 
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Paverrent Section r:esign 

Persigo Village 
25 Rd. & G Road 

Grand Jtmction, CO 

24 September 1982 

WESTERN 
TECHNOLOGIES, 
INC . 

Phoenix 
3737 East Broadway Road 
P.O. Box 21387 
Phoenix. Arizona 85036 
(602) 268-1381 

Flagstaff 
2400 East Huntington Drive 
Flagstaff, Arizona 86001 
(602) 77 4-8708 

Tucson 
423 South Olsen Avenue 
Tucson, Arizona 85719 
(602) 624-8894 

Farmington 
400 South lorena 
Farmington. New Mexico 87401 
(505) 327-4966 

las Vegas 
300 West Boston Avenue 
las Vegas. Nevada 89102 
(702) 382-7483 

Grand Junction 
P.O. Box 177 
3224 Highway 6 & 24. No. 3 
Clifton, Colorado 81520 
(303) 434-9873 

-· -...__ 
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Persigo Village 
Job No. 6142J077 

ALTERNATE PAVEMENT SECI'IOOS 

I:escription CBR IJIN BCS ABC SBC 'IDTAL -
Residential Streets A 4 40 

(2650 trips/day) B 

c 
D 

E 

Parking Areas A 4 8 

(800 trips/day) B 

c 
D 

E 

CBR = california Bearing Ratio Value 
DIN= Equivalent 18K Daily Traffic Nurtber 
BCS = Bituminous Concrete Surface 
ABC = Aggregate Base Q)urse 
SBC = S'l.ll:Dase Q)urse 

. A = Bi tuninous Concrete Pavenent 

8 

3 

3 

3 

3 

6 

3 

3 

3 

3 

10 

4 8 

14 

4 16 

6 

4 3 

9 

4 7 

B = Bituminous Q)ncrete Paverrent + Aggregate Base Course 
(Feplacerrent 1-Ethod) 

8 

13 

15 

17 

23 

6 

9 

10 

12 

14 

C =Bituminous Concrete Pavenent +Aggregate Base Course + 
Subbase Course (Replacerrent 1-Ethod) 

D = Bituminous Concrete Paverrent + Aggregate Base Course 
(Colorado Highway I:epart:rrent 1-Ethod) 

E = Bi tuninous Concrete Paverrent + Aggregate Base Course + 
Subbase Course (Colorado Highway I:epart:rrent 1-Ethod) 

.. 
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Job No. 6142J077 
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WESTERN 
TECHNOLOGIES, 
INC. 

P.O. Box 177 
322 Highway 6 & 24. No. 3 
Clifton. Colorado 81520 
(303) 434-9873 

Turner Collie & Braden, Inc. 
P.O. Box 3944 
Grand Junction, CO 81501 

ATI'ENI'ICN: Jim Langford 

ProJECI': Persigo Village 
25 Rd. & G Road 
Grand Junction, CO 

24 September 1982 

Job No. 6142J077 
Invoice No. 61420158 

'Ihe follCMi.ng report presents the paverrent section design on the 
roads within the above referenced project limits. The design was 
perfonred using the Asphalt Institute • s Replacenent r.Ethod and the 
Colorado State Highway Departrrent r.Ethod. Traffic criteria was 
provided by Turner Collie and Braden. The recx::mrended paverrent 
sections ~re calculated for a twenty year design life. 

If you have any questicns concerning this infoma.tion or if we 
nay be of any add.i tional service, please do not hesitate to 
contact us. 

Sincerely yours, 
WES'IEFN 'l'ECHNOI.(X;IES, me. 

JF/jf 

Copies: Addressee (2) 
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Persigo Village 
Job No. 6142J077 

Introduction 

'nris report presents the results of our field investigation, 

laboratory testing and paverrent section design for residential 

streets in Persigo Village near the interesection of 25 Rd. and 

G Rd. in Grand Junction, Colorado. 

Field Investigation 

Seven subgrade sanples were obtained by hand rrethods on 17 September 

1982, at the locations shown on the accx::xtpanying site plan. All 

sarrples were a oonposi te of material fran existing grade to a depth 

of approximately 18 inches. No groundwater was encountered at any 

sanple location at the tine of this exploration. All sanples were 

returned to the laboratoary for testing to detennine their physical 

properties. Any vegetation or debris recovered was renoved prior 

to testing. 

Laboratory Testing 

Visual classification was perfonred on all sarrples obtained. 

Four sanples were then chosen for laborato:ry testing. The sanples 

were classified using both the Unified and the AASH'ID Classification 

Systems, with group indices calculated according to the United States 

Bureau of Public 1bads l-Ethod. 

Iesults indicated that the soils were relatively uniform and 

ronsisted of clays, silts and fine sands. For design purposes a 

carposite of the clays and silts was used. 'Ihe carposite sarrple 

of these soils was tested for CBR values in the soaked condition 

with the following results: 

Soil Group CBR Value* 

Clays & Silts 4 

*Value in the soaked condition at 95% of maximum density as 

determined in aca:>rdance with AS'IM 0698. 
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Persigo Village 
Job No. 6142J077 

-
·Test results are enclosed in the surrmary data shee~ and include 

initial a:xrpaction data, CBR value and swell results at four days. 

Due to the limited extent of the sandy silt material encollltered 

during our field investigation, the CBR value obtained on the 

clayey material was used for design pm:poses. 

~sign Reoonnendaticns 

Several alternate pavenent sections are tabulated and included 

hereinafter. Based on a total evaluation of existing and pro­

jected future conditions, the following pavenent section appears 

to be the rrost feasible for the proposed streets and parking 

areas: 

Proposed Streets 

3 inches - asphaltic concrete paverrent 

4 inches - aggregate base course 

8 inches - aggregate subbase course 

?roposed Parking Areas 

3 i.nchP.s - asphaltic concrete paverrent 

6 inches - aggregate base course 
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Persigo Village 
Job No. 6142J077 

Construction Reccmrendations 

It is reromrended that all rraterials oonform with Coiorado 

Highway ~part:rrent Specifications. Aggregate subbase rraterial 

should ronfor:rn with Class 1 specifications. Aggregate base 

oourse should oonform with Class 6 specifications. Asphaltic 

ccncrete paverrent should conform with Grading E specifications 

and oonsist of an approved mix design giving required Marshall 

properties, opti.rm.m asphalt oontent, job mix tolerances, and 

recc:mrended mixing and placement tenperatures. Asphaltic 

ooncrete should be corcpacted to a min:irm.lm of 95 percent of 

maximum density as detennined using the 75 blCM Marshall nethod. 

'l11e ccnpaction of all subgrade and fill rraterials should be 

perfonred to the following recc.rnrended percent cxnpaction and 

noisture oontent: 

Mininrum Percent M:>isture 
~1aterial Test Method catpaction Content 

Existing Subgrade MSH'ID T-99 95 ~timum:: 2% 

Subbase Fill ASSH'ID T-99 95 Optimum+ 2% 

Sul::base Course ASSH'ID T-180 95 Optimum :: 3% 

Base Course ASSH'ID T-180 95 ~timum + 3% 

Acceptance testing of fill rraterials and mineral aggregates 

should be perfonred prior to construction to assess ccnpliance 

with project requirerrents. Positive drainage should be provided 

during construction and rraintained throughout the life of the 

proposed streets. Adequate drainage is essential for continuing 

perfonnance of these streets. 
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Job No. 6142J077 
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Construction Prcx::edure 

'lbe follcwing procedure is reccmrended for preparation of all 

alignrrents: 

o Strip and rerrove existing vegetation, debris, rubble 

and excavate to the subgrade level. Clean and widen 

depressions, pits and ditches to accx:mrodate cx::xrpaction 

equitm=J1t. 

o Rework, rroisten or dry as required, and CCI'l'pact all sub­

grade soils to a minimum depth of 8 inches. Fe\.-Jorking 

may be accx::xrplished by scarification, discing, rerroval 

and replacenent or other nethodS which will result in 

mifonn rroisture contents and densities. 

o Place and ronpact required fill in horizontal lifts at 

thicknesses consistent with <X:~tpaction equif!rellt used 

to achieve unifonn densities throughout lift thickness. 

It is reccmrended that all excavation, subgrade preparation, 

fill placerrent and asphalt laydoNn be aca:nplished nnder observation 

and testing directed by the geotechnical/materials engineer to 

asse~s a::rrpliance with the project requirerrents. 

Sincerely yours, 
WESTERN 'l'ECliNOID3IES, INC. 

Reviewed by: 

Craig P. Wiedeman, P .E. 
Division Manager 
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CALIFORNIA BEARING RATIO RESULTS 

Soil: Corrposite of Clays & Silts 

INITIAL a:MPACI'ION DATA 

Nunber of BlC"WS per Layer 
Initial \'let ~si ty {PCF) 
Initial 1-bisture Content {%) 
Initial Dry Density (PCF) 
Initial Conpaction {%) 

Point 1 

15 
115.6 
14.7 

100.8 
91 

(Proctor- 110.7 pcf@ 14.0) 

SWELL RESULT { 4 Days) 

Swell (inches) .035 
Swell (%) .8 
Soaked t•1et Density (PCF) 121.3 
Soaked M:>isture Content (%) 20.1 

Soaked Dry Density 
Divided by Original M.C. 105.7 
Divided by Soaked M.C. 101.0 

PENETRATIOO 'lEST RESULTS 

Surcharge Weight (lbs) 12.5 
Piston Seating Pressure (lbs) 10 

!Dad for Penetration-Inches lbs/PSI 

0.025 6.1 
0.050 12.7 
0.075 18.5 
0.100 24.2 
0.200 34.5 
0.300 45.8 
0.400 53.0 
0.500 60.0 

Corrected Pressure for Penetraticn-Inches 
CBR 

0.10 2:4 
0.20 2.3 
0.30 2.4 
0.40 2.3 
0.50 2.3 

Point 2 

26 
126.4 
17.1 

105.3 
95 

.0~6 

.8 
126.4 
18.6 

107.9 
106.6 

12.5 
10 

lbs/PSI 

12.1 
25.8 
34.8 
42.4 
68.2 
87.9 

105.8 
116.7 

CBR 
4.2 
4.5 
4.6 
4.6 
4.5 

Point 3 

56 
129.3 
16.1 

109.4 
99 

.046 
1.0 

129.3 
17.3 

111.4 
110.2 

12.5 
10 

lbs/PSI 

12.1 
25.8 
37.9 
51.5 
90.9 

127.3 
154.5 
180.6 

CBR 
5.2 
6.1 
6.7 
6.7 
6.9 



I 
I 
I 
I 
I 
I 
I 
I 
! 
i 
I 
I 
I 
I 
I 
I 
I .u 
I 

Persigo Village -
Job No. 6142J077 

CBR STRESS - STRAIN RESULTS 
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STORMWATER MANAGEMENT PLAN 

FOR 

COUNTRY CROSSING FILINGS NO. 1 AND 2 
January , 1995 

Prepared For: 

Denny Granum 
Prudential Monument Realty 

759 Horizon Drive, Suite A 
Grand Junction, Colorado 81506 

Prepared By: 

LAN Design L TO. 
200 North 6th. Street, Suite 1 02 

Grand Junction, Colorado 81501 
(303) 245-4099 
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Stormwater Management Plan for Country Crossing Filings No. 1 and 2. 
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A. Site and Project Description 

1. Site Location: 

The Country Crossing Filings No. 1 and 2 are located in the City of Grand Junction, State 
of Colorado, more particularly in the NW 1/4, NW 1/4 of Section 3, Township One South, 
Range One West, of the Ute Meridian, 39-06-07 Latitude, 108-35 -20 Longitude, (Tax I. D. 
#2945-03-1 08 and 114). 

Streets in the vicinity include 25 Road running from the south to the north defining the 
west boundary line of the property. G Road runs from the east to west and defines the 
north boundary line of the project. 

Development in the vicinity and surrounding the site is rural in nature. To the north, 
south and west are single family residential dwellings on acreage sized parcels. These 
parcels are typically put to pasture and agricultural uses. To the east is the main line of 
the Grand Valley Canal with Moon Ridge Falls Subdivision a new single family 
development beyond. 

2. Description of Property: 

The entire Country Crossing site contains approximately 46.34 acres and is planned for 
single family residential lots, duplex townhomes, a multi-family parcel, RV storage area 
and open space. The total number of residential units planned for the site is 174. 
Country Crossing Filing No. 1 (3.41 Ac.) is planned for a multi-family tract and 4 single 
family residential lots. Country Crossing Filing No. 2 (3.78 Ac.) is planned for 21 single 
family residential lots. Both of the proposed filings are located is the south portion of the 
Country C(ossing development. 

Presently there is one single family dwelling, two out-buildings and one multi-family 
structure on the subject property. The multi-family structure was constructed as part of 
the original Persigo Village project in 1982 and has never been occupied. Agricultural 
use of the property has been limited to pasture land and is currently in a fallow state. 

3. Description of Proposed Construction Activity: 

Activity shall include the construction of roadway, water, sanitary sewer, storm sewer, 
irrigation, dry utility infrastructures followed by the construction of 25 single family 
residential structures, 3 multi-family building structures and associated landscaping. 

4. Proposed Sequence of Major Construction Activities: 

Phase I Clearing and grubbing of proposed roadway alignments and disposal of 
construction debris. 

3 
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Phase II Construction of roadways to proposed subgrade elevations including cut and 
fill activities as required. Excess embankment material to be stockpiled in designated 
areas. 

Phase Ill Utility infrastructures to be installed including storm sewers and culverts, 
swales and permanent erosion control features. 

Phase IV Curb, gutter and sidewalks installed. 

Phase V Clearing, Grubbing and overlot grading of single or multiple lots as sales and 
market conditions allow. 

Phase VI Construction of single or multiple building structures as sales and market 
conditions allow. 

Phase VII Final landscaping of individual lots as required by the project Covenants, 
Conditions and Restrictions. 

5. Estimate of Areas Subject to Clearing, Grubbing and Excavation: 

Country Crossing Filing No. 1 and 2 combined contain a total of 7.19 acres. 
Construction Phases I through IV will consist of approximately 1.72 acres. Phases V 
through VII will consist of the residual area of 5.47 acres. 

6. Preconstruction and Postconstruction Runoff Coefficients: 

The historic runoff coefficients ("C") for the 2 year and 100 year storm events respectively 
are 0.22 and 0.27. 

With the construction of proposed roadways coefficients are expected to increase as 
follows per Reference 12: 

Basin I.D. 2 Year "G• 100 Year "C" 

A1 0.37 0.44 
A2 0.70 0.73 
A3 0.70 0.74 
A4 0.45 0.50 
A5 0.42 0.50 
A6 0.42 0.50 
A? 0.93 0.95 

Note that Basin A 1 contains area to be included with future phases of the Country 
Crossing development. 

4 



7. Soil Erosion Potential: 

Based on the "Soil Survey, Grand Junction Area" (Reference 8) on and off-site soils are 
defined as (Be), Billings silty clay loam, 0 to 2 percent slopes, hydrological soil group "C" 
(10% of the site) and (Rf), Ravola very fine sandy loam, 0 to 2 percent slopes, 
hydrological soils group "B" (90% of the site). 

Erosion hazard for (Be) is defined as being "none to slight". Erosion hazard for (Rf) is 
defined "slight" (Reference 8). 

8. Existing Vegetation: 

Field inspection of the site reveals various types of plant life indigenous to wetlands on 
the site within the Leach Creek waterway. These areas are confined to the existing 
channel area of Leach Creek. 

Ground cover on upland areas above Leach Creek includes native and pasture grasses. 
The estimated existing ground cover for Filing No. 1 and 2 is 80 to 90 percent. 

9. Storage of Fuel Oils, Chemicals, Fertilizers or Other Potential Pollution Sources: 

The storage of fuel oils, chemicals, fertilizers or other potential pollutants is prohibited 
without prior written notice to the owner by the contractor, subcontractor or other 
persons doing work on the site. In the event in becomes necessary to store such items, 
storage areas shall be designated. Storage areas shall be located above and away from 
drainages, waterways and other apparent conveyance elements. Appropriate measures 
shall be taken to protect such areas from spills or vandalism including but not limited to 
spill contrql berms and fencing. 

10. Anticipated Non-Stormwater Components of Discharge: 

Future irrigation facilities include a pressurized under ground system supplied by a 
storage pond to be located southeast of to Filing 2 in a future phase of the overall 
development. The irrigation storage pond will serve to water open-space only. Individual 
lots shall be irrigated with potable water. Tailwater discharge from and through the pond 
shall be routed via the proposed storm sewer system to Leach Creek. 

11. Name and Location of Receiving Waters: 

The overall project site is bounded to the north by Leach Creek the flowing from the east 
to the west, ultimately discharging to the Colorado River. 

Leach Creek serves to convey return irrigation water, storm water runoff and ground 
water from areas northeast of the site. 

5 



As defined in the Flood Insurance Study, City of Grand Junction, Colorado (Reference 
4), Country Crossing Filings No. 1 and 2 are not within the designated floodway nor the 
100 Year Floodplain. A small portion of Filing No. 1 adjacent to 25 Road is within the 
500 Year Floodplain, designated as Zone X. This area runs north and south adjacent to 
25 Road and is approximately 130 feet wide as measured from the center of 25 Road. 

B. Management During Construction 

1. Anticipated Problems and Corrective (BMPs) Best Management Practices: 

Structural Erosion Control Areas below the toe of fill slopes shall be isolated from fill 
areas by the installation of prefabricated silt fences as shown on the Drainage and 
Grading Plan and as detailed on the Erosion Control Plan. Straw bales shall be installed 
along side and rear yard swales at the locations shown on the plans. Straw bale outlet 
barriers shall be installed immediately below discharge points and pipe outlets in the 
locations as designated on the plans. 

Non-Structural Erosion Control Disturbed areas not designated for immediate 
construction or permanent landscaping shall be temporarily re-vegetated. In the event 
construction activity ceases for a period of 60 calendar days disturbed areas including 
cut and fill slopes shall be re-vegetated with a annual and perennial seed mixture as 
indicated on the Erosion Control Plan. 

Dust Abatement The contractor shall be required to provide a consistent and reliable 
source of construction water. Watering to prevent dust shall be ongoing for the duration 
of the project. In the event high winds and heavy traffic loads create a situation where 
watering by itself is not sufficient the contractor is to apply an approved dust palliative 
other than. or in addition to water. 

Soil Tracking Access to Filing No. 1 and 2 shall be from Country Circle. Where 
construction traffic enters or exits unimproved areas onto asphalted public roadways a 
crushed rock construction staging pad shall be installed to minimize soil tracking. 

Waste Disposal Construction debris shall be stockpiled in a central location. Debris 
shall be removed from the site and disposed of at appropriate locations secured by the 
contractor. 

Sedimentation Control The contractor shall be responsible for inspecting the entire site 
on a weekly basis to ensure compliance and identify existing or potential sedimentation 
problems. The Final Drainage Study For Country Crossing Filing No. 1 and 2 (Reference 
12) identifies one major waterway (Leach Creek) which receives stormwater runoff from 
the site. This natural drainage is heavily vegetated with dense pockets of brush, willows, 
trees and native grasses. Based on field investigations the mannings (N) value for each 
approaches 0.08. This drainage will provide an excellent sediment control and filtering 
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effect and are to be maintained in their natural state. 

A local major drainage channel (Outfall Drainage Channel) is to be constructed onsite 
to convey developed runoff to Leach Creek. Because all site drainage is to be routed 
to and along the channel it shall serve as the primary sediment control element for the 
entire development. Straw Bail Check Structures shall be installed along the channel at 
minimum 200 foot intervals. Where the outfall channel discharges to Leach Creek a 
Outlet Straw Bail Barrier shall be constructed. This barrier shall be augmented by the 
placement of Rip-Rap, size, quantity and location as directed by the engineer. 

Final Stabilization and Long Term Management 

The project's Covenants Conditions and Restrictions shall obligate each lot owner to fully 
landscape front yard within 90 days and the rear yard within 1 year from the issuance of 
a Certificate of Occupancy. Other areas including open-space are to be landscaped by 
the developer and maintained by the Homeowners Association. 

Permanent structural BMP's include pipe outlet protection, rip-rap over filter fabric and 
grassed and concrete swales as shown on the Drainage and Grading Plan. 

Inspection and Maintenance 

The Contractor shall be ultimately responsible for compliance and maintenance during 
construction. The owners representative and the contractor shall make weekly 
inspections of the site to assure compliance and implementation of the proposed BMPs. 

Conclusion 

The information contained herein is augmented by the information, calculations and 
requirements as presented in the Final Drainage Study For Country Crossing Filings No. 
1 and 2 (Reference 12). A copy of this report shall accompany the COPS General Permit 
application for Stormwater Discharges Associated With Construction Activity. 

7 



' . 

V. References 

1. Stormwater Management Manual, (SWMM), Public Works Department, City of Grand 
Junction, Co., June 1994. 

2. Mesa County Storm Drainage Criteria Manual. Final Draft, Mesa County, Colorado, 
March, 1992. 

3. Flood Hazard Information. Colorado River and Tributaries. Grand Junction. Colorado, 
prepared for the City of Grand Junction and Mesa County, by The Department Of The 
Army, Sacramento District, Corps Of Engineers, Sacramento, California, November, 1976. 

4. Flood Insurance Study, City of Grand Junction. Colorado. Mesa County, Community 
Number 080117, Federal Emergency Management Agency, Revised July 15th, 1992. 

5. Flood Insurance Study, Mesa County, Colorado (Unincorporated Areas), Community 
Number 080115, Federal Emergency Management Agency, Revised July 15th, 1992. 

6. Flood Insurance Rate Map. City of Grand Junction. Colorado. Mesa County, 
Community-Panel Number 080117 0003 E, Federal Emergency Management Agency, 
Map Revised July 15th, 1992. 

7. Flood Insurance Rate Map, Mesa County, Colorado. (Unincorporated Areas), 
Community Panel Number 080115 0460 8, Federal Emergency Management Agency, 
Map Revised July 15th, 1992. 

8. Soil Survey. Grand Junction Area. Colorado, Series 1940, No. 19, U.S. Department 
of Agriculture, issued November, 1955. 

9. Urban Storm Drainage Criteria Manual, Urban Drainage and Flood Control District, 
prepared by Wright-Mclaughlin Engineers, March 1969, Revised May, 1984. 

10. Douglas County Storm Drainage Design and Technical Criteria, Addendum A, 
Erosion Control Criteria, prepared by HydroDynamics Incorporated, Parker, Colorado, 
October, 1992. 

11. Colorado Department of Transportation. Erosion Control and Stormwater Quality 
Guide, Draft version, November 27, 1992. 

12. Final Drainage Study For Country Crossing Filings No. 1 and 2. Prepared By: 
LANDesign LTD., Grand Junction, Colorado, January 1995. 

8 



r - . . . . 

APPENDIX 



Seeding 

Planting of temporary or permanent vegetation on all disturbed area. 

I. Application 

Disturbed areas not designated for immediate construction or permanent landscaping 
shall be temporarily re-vegetated. In the event construction activity ceases for a period 
of sixty (60) calendar days, disturbed areas including cut and fill slopes shall be re­
vegetated with an annual and perennial seed mixture as indicated on the Erosion Control 
Plan. 

II. Site Seed Mixture 

15% Annual Rye Grass 
25% Perennial Rye Grass 
12% Nordan Crested Wheatgrass 
12% Fairway Crested Wheatgrass 
12% Blue Gramma 
12% Red Fescue 
12% Buffalo Grass 

A minimum of 5 lbs/acre shall be used and planted using drill seeding methods and 10 
lbs/acre when using a broadcast method. 

Ill. Construction Guidelines 

Seeding i'! areas that are unirrigated or that are not provided with sprinkling or watering 
systems, shall be restricted to the seasons described in Table S-1. 

ZONE 

Below 6000' 

6000' - 7000' 

7000' - 8000' 

Above 8000' 

Table S-1 
Seeding Seasons 

SPRING SEEDING FALL SEEDING 

Spring thaw - June 15th Sept. 1st - Consistent ground freeze 

Spring thaw - July 1st Aug. 15th - Consistent ground freeze 

Spring thaw - July 15th Aug. 1st - Consistent ground freeze 

Spring thaw (starts) Consistent ground freeze (ends) 
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For the purpose of Table S-1 11Spring thaw" is the earliest date when seed can be buried 
1/2 inch into the soil through normal drill seeding methods. "Consistent ground freeze .. 
is that latest date when seed can no longer be buried 1/2 into the soil through normal 
drill seeding methods. During permanent seeding, apply topsoil prior to applying seed. 

When use of fertilizers and herbicides is required, apply according to the manufacturer's 
recommended rates. 

All seeding operations shall be performed at right angles to the slope. 

When needed to improve germination of seeds, apply mulching immediately after 
seeding. Use soil retention blankets on steep slopes (2: 1 and steeper). Some locations 
with 3:1 slopes facing south or west or 20 feet or more high may also require soil 
retention blankets. 

Seeded areas shall be inspected frequently. Areas with failures shall be repaired and 
reseeded within the planting season. 

Mulching 

Application of plant residues or other suitable material to the soil surface. Typical 
mulching material includes straw, hay, and wood cellulose fiber. 

I. Application 

Used to provide temporary protection for exposed soils against erosion where temporary 
or permanent seeding operations are not feasible, especially during adverse growing 
seasons. 

Used as part of seeding practices to protect newly seeded areas. 

Used to protect soil stockpiles. 

II. Use Limitations 

Use only on disturbed areas as a temporary cover. 

Hydraulic mulching with wood cellulose fibers shall be limited to slopes steeper than 3:1 
or where access is limited. 
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Ill. Construction Guidelines 

Material 

Hay shall consist of native grasses free of noxious weed seeds. 

Straw shall consist of clean cereal grain. 

Wood cellulose fiber shall consist of virgin wood cellulose processed into a uniform 
fibrous physical state. 

Tackifiers (for anchoring) shall consist of a free flowing non-corrosive powder produced 
from the natural plant gum of Plantago lnsularis (Desert lndianwheat). This material shall 
not contain any mineral filler, recycled cellulose fiber, clays, or other substances which 
may inhibit germination or growth of plants. 

Spreading Procedure 

Hay and straw mulch shall be spread at a rate of two tons per acre. 

At a minimum, 50% of the mulch, by weight, shall be 10 inches or more than two inches. 

Applied mulch shall reach a uniform distribution so that no more than 10% of the soil 
surface shall be exposed. 

Hay and straw mulch shall be anchored to the soil surface using Tackifiers, blankets, or 
nets, or with a mulch crimping machine., Mechanical anchoring is preferred and 
recommen9ed for slopes flatter than 3: 1. When using blankets or nets, these may need 
to be anchored to the soil with staples, or as required by the manufacturer's 
specifications. 

Wood cellulose fiber mulch shall be mixed with water (maximum 50 lbs. of wood 
cellulose per 100 gallons of water) and a tackifying agent. Application shall be at a rate 
of 1500 pounds per acre with a hydraulic seeder or mulcher. 

Tackifiers (for anchoring) shall be applied in a slurry with water and wood fiber (1 00 lbs. 
of powder and 150 lbs. of fiber per 700 gallons of water). Application rate of the powder 
shall be 1 00 lbs. per acre. 
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Erosion Bale 

A temporary sediment barrier consisting of a row of entrenched and anchored straw, or 
hay bales. 

I. Application 

Use as filters along the toe of fills. 

Use as erosion checks in ditches. 

Use for diversions and filters in unfinished drop inlets, culvert inlets, and outlets. 

II. Use Limitations 

Do not use if size of the drainage area is greater than 1/4 acre per 100 feet of barrier 
length. 

Maximum slope length behind the barrier is 100 feet. 

Maximum slope gradient behind the barrier is 50%. 

In minor swales or ditch lines where the maximum contributing drainage area is no 
greater than one acre. 

Where effectiveness is required for less than 3 months. 

Under no circumstances should erosion bale barriers be constructed in active streams 
or in swales where there is the possibility of a washout. 

Should be used only in areas of sheet flow or very low flow. 

Not to be used where the control of sediment is critical or in high risk areas. 

Not to be used where it cannot be entrenched as required and firmly anchored. Useful 
life of erosion bale barriers is relatively short; the barrier may have to be replaced one 
or more times during construction. 

Ill. Construction Guidelines 

All bales shall be either wire-bound or string-tied. Erosion bales shall be installed so that 
bindings are oriented around the sides rather than along the tops and bottoms of the 
bales (in order to prevent deterioration of bindings). 
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The barrier shall be entrenched and backfilled. A trench shall be excavated the width 
of a bale and the length of the proposed barrier to a minimum depth of 4 inches. After 
the bales are staked, the excavated soil shall be backfilled against the barrier. Backfill 
soil shall conform to the ground level on the downhill side and shall be built up to 4 
inches against the uphill side of the barrier. 

Each base shall be securely anchored by at least two 211X211 stakes or #4 rebars driven 
toward the previously laid bale to force the bales together. Stakes or rebars shall be 
driven 12 inches minimum into the ground to securely anchor the bales. 

The gaps between bales shall be filled by wedging with straw to prevent water from 
escaping between the bales. The main consideration is to obtain tight joints. Erosion 
bales will not filter sediment out of the water if the water is allowed to flow between, 
around, or under the bales. Loose straw or hay scattered over the area immediately 
uphill from an erosion bale barrier tends to increase barrier efficiency. 

Since erosion bales deteriorate quickly, the inspection during construction shall be 
frequent and repair or replacement shall be made promptly as needed. 

Erosion bales shall be removed when they have served their usefulness, but not before 
the upslope areas have been permanently stabilized. 

Trenches where erosion bales were located shall be graded and stabilized. 

Sheet Flow Applications 

Bales shall be placed in a single row, lengthwise on the contour with ends of adjacent 
bales tight!y abutting. 

Channel Flow Applications 

Bales shall be placed in a single row, lengthwise, oriented perpendicular to the contour, 
with ends of adjacent bales tightly abutting one another. 

The barrier shall be extended to such a length that the bottoms of the end bales are 
higher in elevation than the top of the lowest middle bale to assure that sediment-laden 
runoff will flow either through or over the barrier but not around it. 
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Silt Fence 

A temporary vertical barrier of filter fabric attached and supported by posts and 
entrenched to the ground. 

I. Application 

Used to intercept and detain small amounts of sediment from disturbed areas during 
construction operations to prevent sediment from leaving the site. 

Used to decrease the velocity of sheet flows and low-to-moderate level channel flows. 

Typically used along the toe of fills, in transition areas between cut and fills, adjacent to 
streams and along private property. 

Also used around median and yard inlets as applicable, and behind curb and gutter to 
prevent silting of the pavement. 

II. Use Limitations 

Where the size of the drainage areas is no more than 1/4 acre per 100 feet of silt fence 
length; the maximum slope length behind the barrier is 100 feet; and the maximum 
gradient behind the barrier is 50% (2: 1). 

On steep slopes care should be given to placing alignment of fence perpendicular to the 
general direction of the flow. 

Should not be used in areas where rocky soils will prevent keying in the filter fabric. 

Ill. Construction Guidelines 

Materials 

The synthetic filter fabric shall conform to the requirements described in COOT's 
Standard Specifications for Road and Bridge Construction. 

The Synthetic filter fabric shall contain ultraviolet ray inhibitors and stabilizers to provide 
a minimum of 6 months of expected usable construction life at a temperature range of 
0 to 120 degrees F. 

If a burlap is used, it shall be purchased in a continuous roll and cut to the length of the 
barrier to avoid than use of joints and thus improve the strength and efficiency of the 
barrier. 
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Posts for silt fences shall be metal or hardwood with a minimum length of 42 inches. 
Pine wood shall not be used. Wood posts shall have a minimum diameter or cross 
section of 1.25 inches. Metal posts shall be "studded teen or •uu type with minimum 
weight of 1.33 lbs/lin. ft., and they shall be protected against corrosion. Metal posts 
should also have projections for fastening wire to them. 

Wire fence reinforcement for silt fences using standard strength filter cloth shall be a 
minimum of 42 inches in height, a minimum of 14 gauge and shall have a maximum 
mesh spacing of 6 inches. 

Installation 

Silt fences must be located along a terrain contour and the area below the fence must 
be undisturbed or stabilized. 

The posts shall be driven vertically into the ground to a minimum depth of 18 inches. 

A trench shall be excavated approximately 6 inches wide and 6 inches deep along the 
line of posts and upslope from the barrier; the bottom one foot of the filter fabric shall 
be buried into this trench. 

The trench shall be backfield and the soil compacted. 

The filter materials shall be fastened securely to metal or wood posts using wire ties, or 
to the wood posts with 3/4 inches long #9 heavy duty staples. Filter material shall not 
be stapled to existing trees. 

If a filter barrier is to be constructed across a ditch line or swale, the barrier shall be of 
sufficient length to eliminate end flow, and the plan configuration shall resemble an arc 
or horseshoe with the ends oriented upslope. 

When joints are necessary, filter cloth shall be spliced together only at a support post, 
with a minimum 6-inch overlap, and securely sealed. 

When standard strength filter fabric is used, a wire mesh support fence shall be fastened 
securely to the upslope side of the posts using heavy duty wire staples at least 3/4 inch 
long, tie wires or hog rings. The wire shall extend into the trench a minimum of 2 inches 
and shall not extend more than 36 inches above the original ground surface. 

When extra strength filter fabric and closer post spacing are used, the wire mesh support 
fence may be eliminated. In such a case, the filter fabric is stapled or wired directly to 
the posts with all other provisions of the above item applying. 
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Silt fences shall be periodically maintained to prevent sediment from passing over or 
under the fence. Sediments shall be removed from behind the silt fence when it 
accumulates to one-half the exposed fabric height. 

Filter barriers shall be removed when they have served their useful purpose, but not 
before the upslope area has been permanently stabilized. 

Sheet Flow Applications 

The height of the silt fence shall be minimum 22 inches and shall not exceed 36 inches; 
higher fences may impound volumes of water sufficient to cause failure of the structure. 

Posts shall be spaced a maximum of 10 feet apart. If an extra strength filter fabric 
without the wire support fence is used, maximum space shall not exceed 6 feet. 

Channel Flow Applications 

The height of the silt fence shall be a minimum of 15 inches and shall not exceed 18 
inches. 

Posts shall be spaced a maximum of 3 feet apart. 
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GENERAL PERMIT APPLICATION 

STORMW A TER DISCHARGES ASSOCIATED WITH: 
···~ .. ·.) 

CONSTRUCTION ACTIVITY 

(Permit No. COR-03()()()()) 

JR AGENCY USE ONLY . -

Certification Number 

cloiRI-Io13 I I I 
Date Received Fee Category 

Year Month Day 

Please print or type. All items must be completed accurately and in their entirety or the application will be deemed 
incomplete and processing of the permit will not begin until all information is received. Please refer to the instructions for 
information about the required items. An original signature of the applicant is required. 

1. Name and address of the permit applicant: 

Name _I;?enny Granum 

Mailing Address C/O Monument Realty, 759 Horizon Dr., Ste. A 

City, State and Zip Code Grand .Junction, m 81506 

Phone Number ( 303 ) 243-4890 Taxpayer (or Employer) ID --"'8 ..... 4-_,0..,_.6'""'3""'2'"'-7;a.41.!..-______ _ 

Who is applying? Owner D Developer~ Contractor D 

Entity Type: Private GJ Federal D StateD County D City D Other:--------

Local Contact Thomas Logue, LANPesiqn LTD. 200 N. 6th St., Grand JunCtion, m 81501 

Title General Partner PhoneNumber (303l 245 4099 

2. Location of the construction site: 

Street Address 25 Road and G Road 

City, State and Zip Code Grand Junction, m 81505 

County Mesa Name of plan of development Country Crossin Filing No· 1 and 2 

Township Range section l/4section T. 1S.,R.1W., U.M., Section 3, NW 1/4 , , , 
Latitude and Longitude 39-06-07 Latitude, 108-35-20 Longitude 

3. Briefly describe the nature of the construction activity: 

Single family and multi-family residential construction including associated sewer, 

waterline, storm sewer, roadways and dry utilities. 

' £. 

8-92-const - 1 -



. 
. ~· ', ... -~ 

4. Anticipated construction schedule: 

Commencement date: February 1 1 1995 Completion date: July 301 1995 
-, 

) 

5. Area of the construction site: Total area ~7..;.•.;..19;......;.A.;..C;...;;. ____________________ _ 

Area to undergo excavation or grading: 7.19 AC. 1 Phased 

6. - The name of the receiving strearn(s). (If discharge is to a ditch or storm sewer, also include the name of the 

ultimate receiving water): Leach Creek and subsequently the Colorado River. 

7. Other environmental permits held for this construction activity (include permit number): 

8. Stormwater Management Plan Certification: 

I certify under penalty of law that a complete Stormwater Management Plan, as described in Appendix A of this 
application, has been prepared for my facility. Based on my inquiry of the person or persons who manage the 
system, or those persons directly responsible for gathering the information, the Stormwater Management Plan is, to 
the best of my knowledge and belief, true, accurate, and complete. I am aware that there are significant penalties 
for falsely certifying the completion of said SWMP, including the possibility of fine and imprisonment for knowing 

- violations. 

/--S--5J~ 
Signature of Applicant = Date Signed 

Denny Granum, President 
Name (printed) Title 

9. Signature of applicant: 

I certify under penalty of law that I have personally examined and am familiar with the information submitted in this 
application and all attachments and that, based on my inquiry of those individuals immediately responsible for 
obtaining the information, I believe that the information is true, accurate and complete. I am aware that there are 
significant penalties for submitting false information, including the possibility of fine or imprisonment. 

;- c /C_ ~- r ----/. .---v-;,-~ ~ -::::::::77~-;:v;7--<«'~\ /- J- ~_/ 
· S1gnature of Apphcant Date Signed 

Denny Granum, President 

Name (pnnted) Title 

8-92-const - 2-
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I. 

REVIEW COMMENTS 

Page 1 of 3 

FilE #FPP-95-10 TITlE HEADING: Final Plat/Plan - Country Crossing 
Subdivision, Filing #2 

.. lOCATION: SE corner of 25 Road & G Road 

PETITIONER: Denny Granum 

PETITIONER'S ADDRESS!TElEPHONE: 

PETITIONER'S REPRESENTATIVE: 

STAFF REPRESENT AliVE: Tom Dixon 

Monument Homes 
759 Horizon Drive, Suite A 
Grand junction, CO 81506 
243-4890 

Tom Logue 

NOTE: THE PETITIONER IS REQUIRED TO SUBMIT FOUR (4) COPIES OF WRITTEN 
RESPONSE AND REVISED DRAWINGS ADDRESSING All REVIEW COMMENTS ON OR BEFORE 
5:00 P.M., JANUARY 27, 1995. 

GRAND JUNCTION FIRE DEPARTMENT 
Hank Masterson 

1/10/95 
244-1414 

The existing water line on 25 Road must be a looped line as stated in previous Fire Department 
comments. An additional hydrant is needed at either Block 3, Lot 8 or Block 2, Lot 3. 

PARKS & RECREATION DEPARTMENT 
Don Hobbs 

1/11/95 
244-1542 

Fees for filing are based upon 21 units at $225 each = $4,725 due for open space fees. 

GRAND VAllEY IRRIGATION COMPANY 
Phil Bertrand 

1/12/95 
242-2762 

The planning and plotting of this subdivision as it effects our canal and canal right-of-way needs 
to be declared, understood and accepted up front before we can proceed! 

Please refer to comment sheets dated 11/11/94 for additional comments. 

It appears this subdivision is not going through proper channels. 



FILE #FPP-95-10 I REVIEW COMMENTS I page 2 of 3 

UTE WATER 
Gary R. Mathews 

1113195 
242-7491 

1. The 8" water main stubbed North must run to the far North side of Lot 1. Water line stub 
outs, 1 1/2" and larger are valved at the main. 

2. Contact with Ute Water is needed to discuss water metering cost for Filing #1 and water 
valve locations. All fire hydrants are valved at the main. 

3. POLICIES AND FEES IN EFFECT AT THE TIME OF APPLICATION WILL APPLY. 

CITY DEVELOPMENT ENGINEER 
lody Kliska 

1117195 
244-1591 

1. Plats - contain dedications for utility and irrigation easements, none are shown on the 
drawing. 

2. Filing One Street Plan & Profile- Vertical curb is required on Country Circle within the 52' 
right-of-way. Shading on redlined plans indicates the limits. The right turn lane needs to 
be designed with a 15:1 taper, a 12' wide turn lane 1 00' in length. Appropriate striping and 
signing is the responsibility of the developer and must be shown on the plans. No typical 
sections are shown for 25 Road, Persigo Avenue, Crossing Lane. Pavement design must be 
updated and shown on the plans. Signing and street lights need to be indicated on the 
plans. Inlets need to be identified as single, combination inlets. The driveways to the 
multifamily area need to be curb cuts. Vertical curb should be maintained along this 
frontage. 

3. Filing_ Two Street Plan & Profile - No typical section and pavement section shown for 
Country Circle. The temporary turn-around must be paved. Signs and street lights must be 
indicated. 

4. Multi-family Area - The site plan needs to show the parking dimensions, aisle widths, 
identify the number of spaces in the garage. It is not clear if the minimum parking 
requirements are being met. Lighting in the parking area needs to be identified in 
conformance with the code for parking lot landscaping and lighting. Are the walkway 
widths sufficient? One is drawn at 2.5' width. 

5. Improvements Agreement- The updated pavement design needs to be submitted to check 
quantities. An item for the 7' vertical curb, gutter and sidewalk needs to be added. Street 
lights need to be added. 

CITY ATTORNEY 
Dan Wilson 

Development Improvements Agreement is on the old form. 

MESA COUNTY SCHOOL DISTRICT #51 
L.A. Grasso 

See previous review comments. 

1118195 
244-1505 

1118195 
242-8500 



Fl LE #FPP-95-1 0 I REVIEW COMMENTS I page 3 of 3 

GRAND JUNCTION DRAINAGE DISTRICT 
John L. Ballagh 

1118195 
242-4343 

Filing #1 and Filing #2 do not cover any existing or planned GJDD facilities. The "Rice Tile" and 
the open "Rice Drain" are existing. They lie just westerly of the GVIC canal and parallel the canal. 
The tile originates at the south line of the site and flows northwesterly into the open "Rice Drain" 
which flows into Leach Creek. 

COMMUNITY DEVELOPMENT DEPARTMENT 
Tom Dixon 

See attached preliminary comments. 

CITY UTILITY ENGINEER 
Bill Cheney 

SEWER 

1119195 
244-1447 

1120195 
244-1590 

1. Provide coordinates, offsets from monument line, or bearings and distance to located 
manholes in right-of-way. 

2. Provide "Utility Composite" showing existing utilities in vicinity of proposal. 
3. Minimum 1 0" line required on 25 Road. Reduce grade to 0.20% to provide additional 

cover as required on other lines within development. 
4. How will proposed re-routing of sewer from original ODP affect future connections to east? 

Show how southeast portion of property will be sewered with new alignment for lines "D" 
and "E". 
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January 26, 1995 

Title: COUNTRY CROSSING, FILING TWO, Final PlatiPian 

File No: FPP-95-1 0 

Location: SE Corner of 25 Road & G Road 

The following agency comments were informational in nature, or do not require a 
response: 

PARKS & RECREATION DEPARTMENT 
GRAND VALLEY IRRIGATION CO. 
SCHOOL DISTRICT 51 

RESPONSE TO FIRE DEPARTMENT 
All fire hydrants in filings one and two are within 1000 feet from the connecting point of the 
new water main, with the existing water main in 25 Road. A looped main will be 
accomplished as part of the next filing's water system improvements. 

RESPONSE TO UTE WATER: 
The 8 inch water main in Crossing Lane will be stubbed out 10 feet north of the proposed 
street improvement. 

RESPONSE TO DEVELOPMENT ENGINEER: 
1. Irrigation easements have been added to the Final Plat for use, if it is determined by the 
homeowners that an irrigation delivery system is required in the future. 

2. The street plans have been modified to indicate the construction of a 7'-0" vertical 
curb'N'alk on portions of Country Crossing Drive and Crossing Street. The right turn lane 
has been modified as requested. Street sections, signage, and lighting have been added 
to the street plans. All storm sewer inlets have been identified as "single combination 
inlets". A note has been added to the plans indicating the construction of driveway 
approaches from the vertical curbwalk areas, in accordance with City standard 
construction details. 

3. A paved 30 foot radius temporary turn-around has been indicated on the street plans. 

4. The Site Landscaping Plan for the multi-family area has been modified to indicate the 



parking dimensions, aisle widths and the number of open and garaged parking spaces. 
All sidewalks within the multi-family area are either three or four feet in width. 

5. An updated Development Improvements Agreement has been transmitted to the 
Community Development Department. 

RESPONSE TO CITY ATTORNEY 
An updated Development Improvements Agreement has been transmitted to the 
Community Development Department. 

RESPONSE TO COMMUNITY DEVELOPMENT: 
1. The Site Landscaping Plan for the multi-family area has been modified to indicate the 
parking dimensions, aisle widths and the number of open and garaged parking spaces. 

2. Landscape plans for the multi-family area have been transmitted to the department for 
review. 

3. The Landscape Plan calls for the construction of a bermed and landscaped area 
between the townhome units and 25 Road. 

4. It is the petitioner's desire to transfer O\M1ership of the 4.91 acre parcel along the canal 
to the City for public use, in conjunction with the future phase(s) of development which 
adjoins the canal. 

5. The petitioner's representative has been contacted by the US Army Corps of Engineers 
local office. The Corps has indicated that there vvould not be any impacts of future phases, 
as currentlY proposed, by the project on Leach Creek and its adjoining floodway. 

6. An updated Development Improvements Agreement has been transmitted to the 
Community Development Department. 

RESPONSE TO CITY UTILITY ENGINEER: 
1. Coordinate pairs have been indica~e9. on the Sewer and Water Plans for the 
location of all new manholes. ·-- /W'fft:J..£ 7 
2. Existing utilities located within 25 Road have been added to the Sewer and 
Water Plans. 

3. The sewer main within 25 Road has been increased in size to 1 0 inches in 
diameter and designed at a grade of 0.20%. 

4. A vvorksheet indicating approximate manhole elevations in the southeast corner 
of the property has been transmitted to the department under separate cover. 



RESPONSE TO REVIEW COMMENTS 

January 26, 1995 

Title: COUNTRY CROSSING, FILING TvVO, Final PlaUPian 

File No: FPP-95-10 

Location: SE Corner of 25 Road & G Road 

The following agency comments were informational in nature, or do not require a 
response: 

PARKS & RECREATION DEPARTMENT 
GRAND VALLEY IRRIGATION CO. 
SCHOOL DISTRICT 51 

RESPONSE TO FIRE DEPARTMENT 
All fire hydrants in filings one and tvv'O are within 1 000 feet from the connecting point of the 
new water main, with the existing water main in 25 Road. A looped main will be 
accomplished as part of the next filing's water system improvements. 

RESPONSE TO UTE WATER: 
The 8 inch water main in Crossing Lane will be stubbed out 10 feet north of the proposed 
street improvement. 

RESPONSE TO DEVELOPMENT ENGINEER: 
1. Irrigation easements have been added to the Final Plat for use, if it is determined by the 
homeowners that an irrigation delivery system is required in the future. 

2. The street plans have been modified to indicate the construction of a 7'-0" vertical 
curbwalk on portions of Country Crossing Drive and Crossing Street. The right turn lane 
has been modified as requested. Street sections, signage, and lighting have been added 
to the street plans. All storm sewer inlets have been identified as "single combination 
inlets". A note has been added to the plans indicating the construction of driveway 
approaches from the vertical curbwalk areas, in accordance with City standard 
construction details. 

3. A paved 30 foot radius temporary turn-around has been indicated on the street plans. 

4. The Site Landscaping Plan for the multi-family area has been modified to indicate the 



parking dimensions, aisle widths and the number of open and garaged parking spaces. 
All sidewalks within the multi-family area are either three or four feet in width. 

5. An updated Development Improvements Agreement has been transmitted to the 
Community Development Department. 

RESPONSE TO CITY ATTORNEY 
An updated Development Improvements Agreement has been transmitted to the 
Community Development Department. 

RESPONSE TO COMMUNITY DEVELOPMENT: 
1. The Site Landscaping Plan for the multi-family area has been modified to indicate the 
parking dimensions, aisle widths and the number of open and garaged parking spaces. 

2. Landscape plans for the multi-family area have been transmitted to the department for 
review. 

3. The Landscape Plan calls for the construction of a bermed and landscaped area 
between the townhome units and 25 Road. 

4. It is the petitioner's desire to transfer Q\Mlership of the 4.91 acre parcel along the canal 
to the City for public use, in conjunction with the future phase(s) of development which 
adjoins the canal. 

5. The petitioner's representative has been contacted by the US Army Corps of Engineers 
local office. The Corps has indicated that there would not be any impacts of future phases, 
as currently proposed, by the project on Leach Creek and its adjoining floodway. 

6. An updated Development Improvements Agreement has been transmitted to the 
Community Development Department. 

RESPONSE TO CITY UTILITY ENGINEER: 
1.. Coordinate pairs have been indicated on the Sewer and Water Plans for the 
location of all new manholes. 

2. Existing utilities located within 25 Road have been added to the Sewer and 
Water Plans. 

3. The sewer main within 25 Road has been increased in size to 10 inches in 
diameter and designed at a grade of 0.20%. 

4. A worksheet indicating approximate manhole elevations in the southeast corner 
of the property has been transmitted to the department under separate cover. 



STAFF REVIEW (Preliminary comments) 
~frf~~,,~,.!~~SB¥.:.~~w.wtaKtU!rm&''<BJ~~®B:If~.f:*':IDm:~~Uitt~£M~:$i~~lOffiKi;W 

DATE: January 19, 1995 

STAFF: Tom Dixon, AICP 

REQUEST: Final Plan/Plat review for Phase II of Country Crossing consisting of 25 
residential units 

STAFF ANALYSIS: Phase II will provide a total of 25 residential units. These will be 
created by the platting of 13 single-family lots and 12 duplex lots. Access for the lots will 
occur by extending Country Crossing Drive to the northeast and Persigo A venue to the 
south. The previously approved Phase I, which gained final approval for 28 residential 
units, included two single-family lots, two duplex lots, and 24 multi-family units. Since the 
approval did not have sufficient street plans to warrant complete acceptance by the City 
Engineering Department, these are being provided in conjunction with Phase II. 

Planning staff issues at this time are: 

1) The parking lot plan for the multi-family lots needs to identify parking stall dimensions 
and total parking spaces. It is unclear exactly how many garage spaces are being provided. 

2) A landscaping plan for the parking lot serving the multi-family units shall be provided 
which meets the requirements of Section 5-5-1 of the Zoning and Development Code. 

3) The area between the townhome units and 25 Road will be bermed and landscaped in 
order to create a better separation. This should be shown on the landscaping plan in 
conjunction with the parking lot. 

4) The 4.91-acre parcel containing a portion of the Grand Valley Canal shall be dedicated 
to the public for trail use with the Phase II platting. 

5) The Army Corps of Engineers is reviewing the project for potential impacts of future 
phases of the project on Leach Creek and its adjoining floodway. The Corps will also look 
at any wetlands the site may have other than those created by irrigation water ponding. 

6) A Development Improvements Agreement is needed to guarantee the public street 
improvements required of this project. 
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STAFF REVIEW (Final) 
~~t~E~~~~=~=~=~=~~~=~=~~:~ra~~=;~=~=~=~=~=~=~=~=~=~=~=~=~=~=~=~=~=~=~=~=;~=~=~=~=~=~=~=~=~=~=~=~=~=~=~=~=~=~=~=~=~i=~=~=~=~=~=~=~=~=~=~=~=~=~=~=~=~=~=~=~=~=~=~=~=~=~=~=~=~=~=~=~=~=~=~=~=~=~=~=~=~=~=~=~=~=~=~=~=~=~=~=~=~=~=~=~=~=~=~=~=~=~=~=~=~=~=~=~=~=~=~ 

DATE: February 1, 1995 

STAFF: Tom Dixon, AICP 

REQUEST: Final Plan/Plat review for Phase II of Country Crossing consisting of 25 
residential units 

LOCATION: Southeast corner of 25 and G Roads 

APPLICANT: Denny Granum 
~~,~~'¥f~~B=~=~=~E~~~f5=~=~=~=~~~~1~~~~~~~~~f~~~~~i'~f~=~=~=~(~~~ft~f~~~~=~=~=~~,~~~~~~~ff~~~~~~~~f~~i~~~~~~,~~~~~~~~~~~~:~:~m;:;~=~i~=~=:=:=~=~=:=~=:=m=:=~:=:~:~:;: 

PROPOSED LAND USE: Residential (single-family, duplexes, multi-family) 

SURROUNDING LAND USE (AND APPROXIMATE DENSITY): 
NORTH: Single-family Residential (2 units per acre) 
SOUTH: Undeveloped 
EAST: Single-family Residential (1 unit per acre) 
WEST: Single-family Residential ( 4 units per acre) 

EXISTING ZONING: PR-3.8 

SURROUNDING ZONING: 
NORTH: PR-8 and AFT (Mesa County) 
SOUTH: PR-21 and AFT (Mesa County) 
EAST: AFT (Mesa County) 
WEST: AFT (Mesa County) 

n:E~¥f~~'~'ftf'~~::=~i~f3':':'8B~~:fm~E~~'t'~~:=:=:=:~:E~~~~:B'Ef'e'~:~:7:~B,:B'EEf~~:~=~:=:=:=~=~=~=:=:=:::::::;:;~;:r:=:=:=:=:=:=:=:=t:;:=:=:;m;m;m;m=:=:=:=:= 

No such plans have been adopted in this area of the City. 

STAFF ANALYSIS: Phase II will provide a total of 25 residential units. These will be 
created by the platting of 13 single-family lots and 12 duplex lots. Access for the lots will 
occur by extending Country Crossing Drive to the northeast and Persigo A venue to the 
south. The previously approved Phase I, which gained final approval for 28 residential 
units, included two single-family lots, two duplex lots, and 24 multi-family units. Since the 
approval did not have sufficient street plans to warrant complete acceptance by the City 
Engineering Department, these are being provided in conjunction with Phase II. 



Planning staff issues at initial review are as follows: 

1) The parking lot plan for the multi-family lots needs to identify parking stall dimensions 
and total parking spaces. A lighting plan for the parking lot is also needed. 

2) The area between the townhome units and 25 Road is to be bermed and landscaped. This 
is profiled on the landscaping plan. 

3) The Army Corps of Engineers is evaluating future phases of this project for potential 
impacts on Leach Creek and its adjoining floodway. The Corps will also look at any 
wetlands the site may have other than those created by irrigation water ponding. Phases I 
and II are not impacted by the floodway or wetlands. 

4) A joint Development Improvements Agreement is needed for both Phase I and II to 
guarantee the necessary public street improvements required of this project. Presently, there 
is no DIA for Phase I. 

5) The 4.91-acre parcel containing a portion of the Grand Valley Canal is to be dedicated to 
the public for trail use. This trail is identified as a proposed Off-Road Bike Pedestrian 
Route in the Multi-Modal Transportation Study for the Grand Junction/Mesa County 
Urbanized Area. 

STAFF RECOMMENDATION: 

Approval of the Final Plan/Plat for the Country Crossing Subdivision, Phase II, subject to 
satisfaction of the following issues: 

1) The 4.91-acre open space area along the Grand Valley Canal proposed by the petitioner 
to be dedicated to the City of Grand Junction for trail and park use purposes shall be 
deeded to the City prior to or in conjunction with Phase II platting. 

2) A joint Development Improvements Agreement (DIA) for Phases I and II which will 
guarantee the necessary public improvements that are needed for this project and which will 
directly benefit this project shall be entered into between the petitioner and the City prior to 
platting of either phase. 

3) Issues and/or concerns presented by the City of Grand Junction Fire Department, Parks 
and Recreation Department, Development Engineer, and Utility Engineer; the Grand Valley 
Irrigation Company, the Ute Water District; and the Grand Junction Drainage District are 
adequately satisfied. 

4) The minimum building setbacks for Phase II will be as follows: 
front yards = 15 feet 
garages = 20 feet 
side yards = 5 feet 
rear yards = 1 0 feet 



5) The landscaping for the parking lot for the multi-family units and for the drainageway 
located between those units and 25 Road shall substantially adhere to the submitted 
landscaping plan. 

SUGGESTED PLANNING COMMISSION MOTION: 

Mr. Chairman, on item #FPP 10-95, I move that we approve the Final Plat for Country 
Crossing Subdivision, Phase II, subject to staff recommendations . 

.. 



January 3, 1995 

City of Grand Junction 
Planning Commission 
250 North 5th. Street 
Grand Junction, CO 8150 I 

LANDesign Limited 
200 North 6th. Street, Grand Junction, CO 81501 

{303) 245-4099 

RE: COUNTRY CROSSING, FILING TWO, FINAL PLAT AND PLAN 

Dear Members: 

Accompanying is the final plat and plan for Country Crossing, Filing Two located southeast of 25 
Road and G Road. 

Filing Two consists of 21 dwelling units on 3. 78 acres. The lot configuration for this filing is 
unchanged in relationship with the overall preliminary plan which was approved by the Planning 
Commission in December. A Land Use Summary for Filing Two follows: 

USE AREA %OF 
m acres TOTAL 

Single Family Lots 2.10 55.6 

Duplex Units 0.86 22.7 

Streets 0.77 20.4 

Private Open Space 0.05 1.3 

TOTAL 3.78 100.0 

Single Family Lots 13 

Duplex Lots 8 

TOTAL UNITS 21 

Density 5.5 dulac 

1 



We have taken the liberty by including street> grading, utility and landscape plans for filing one 
improvements with this application for public review. 

. 
The applicant, Mr. Denny Granum, and will be present at the scheduled public meetings to discuss 
this application and answer any questions which may arise. 

Respectfully, 

j/;(7')rN£f ~v~ 
Thomas A. i:'V J7 
xc: Denny Granum 



To: Marcia Rabideaux 
Cc: Torn Dixon 
From: Jody Kliska 
Subject: FPP-95-10 Country Crossing 
Date: 1/17/95 Time: 4:56p 

Plats - Contain dedications for utility and irrigation easements, none are 
shown on the drawing. 

Filing One Street Plan & Profile - Vertical curb is required on Country 
Circle within the 52' right-of-way. Shading on redlined plans indicates the 
limits. The right turn lane needs to be designed with a 15:1 taper, a 12' 
wide turn lane 100' in length. Appropriate striping and signing is the 
responsibility of the developer and must be shown on the plans. No typical 
sections are shown for 25 Road, Persigo Ave., Crossing Lane. Pavement 
design must be updated and shown on the plans. Signing and street lights 
need to be indicated on the plans. Inlets need to be identified as single, 
combination inlets. The driveways to the multifamily area need to be curb 
cuts. Vertical curb should be maintained along this frontage. 

Filing Two Street Plan & Profile - No typical section and pavement section 
shown for Country Circle. The temporary turn around must be paved. Signs 
and street lights must be indicated. 

Multifamily area - The site plan needs to show the parking dimensions, aisle 
widths, identify the number of spaces in the garage. It is not clear if the 
minimum parking requirements are being met. Lighting in the parking area 
needs to be identified in conformance with the code for parking lot 
landscaping and lighting. Are the walkway widths sufficient? One is drawn 
at 2.5' wide. 

Improvements Agreement - The updated pavement design needs to be submitted 
to check quantities. An item for the 7' vertical curb, gutter and sidewalk 
needs to be added. Street lights need to be added. 



January 18, 1996 

Denny Granum 
Monument Realty, Inc. 
759 Horizon Drive, Suite A 
Grand Junction CO 81506 

Grand Junction Community Development Department 
Planning • Zoning • Code Enforcement 
250 North Fifth Street 
Grand Junction, Colorado 81501-2668 
(970) 244-1430 FAX (970) 244-1599 

Re: Country Crossing Filing #2 (Our File #FPP-95-1 0) 

Dear Mr. Granum: 

This letter is to confirm our discussion regarding the status of approvals for the above project. 
As you are aware, Filing #2 received final approval on February 7, 1996. By ordinance, final 
plat approval is valid for one year or as per an approved development schedule. In the case of 
Filing #2, one year is the prescribed approval date, however, we understand that you will be 
submitting ;:t revised final plan/plat for Filing #I for the March Planning Commission hearing. In 
order to preserve the approvals for Filing #2 while the revised Filing #1 is being processed, we 
agree to permit the following schedule for filings #1 & #2: 

• February I, 1996- submittal deadline for the revised Filing #1. A request for an 
amended Preliminary Plan which reflects the desired changes in phasing must accompany 
the Filing #1 submittal. 

• March 5, 1996 - Planning Commission hearing on the amended Preliminary Plan and the 
Final Plan/Plat for Filing #1. 

• April I, 1996- deadline for recording of the Filing #1 & #2 plats. 

The approval period for the revised Filing #1 will be one year. Failure to record the Filing #2 
plat by April1,1996 will result in the expiration of final approval for that filing. If Filing #1 is 
deemed incomplete upon submittal or should be pulled from the March Planning Commission 
hearing for any reason, the Filing #2 approval will expire as scheduled on February 7th. 

@ Printed on recycled paper 



' 
To: Denny Granum 2 
Re: Country Crossing Filing #2 

Please do not hesitate to contact me should you have any questions or require further explanation 
of any items. Thank you in advance for your cooperation. 

Sin~erely yo 

~ei..,.....-~· 
Senior Planner 

cc: 

h:\cityfil\1 995\95- I 02.wpd 


