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Engineer's Certification

I hereby certify that this report was prepared by me or under my direct
supervision for the Owner's hereof.

Jeffrey W. Mace, P.E.
Reg. No. 37343



I. GENERAL LOCATION AND DESCRIPTION:
A. Site and Major Basin Location:

The proposed Wildcat Ranch development is located at 1840 J Road, along the north side of
J Road just east of J.3 Road. In more legal terms, it lies with the Southern % of the
Southeast 4 of the Southwest % of Section 16, Township 1 North, Range 2 West of the Ute
Meridian.

The only existing subdivisions in the vicinity of the proposed development are Kiefer’s
Orchard to the east and Monument View Subdivision to the northwest. The proposed Fruita
middle school will be directly south across J Road. With the exception of some larger
undeveloped lots, the developments in the vicinity are of similar type and size to the
proposed subdivision.

B. Site and Major Basin Description:

The project site is approximately 4.5 acres with an existing home site on a small portion.
The remainder of the site is irrigated agricultural land currently being used as pasture. Aside
from the small home site, none of the property has been previously developed.

According to the GIS mapping for soil conditions available at Mesa County’s internet web
site, the area to be developed is included within an area of Fruitland Sandy Clay Loam.
Fruitland Sandy Clay Loam is derived from alluvial deposits that came mostly from
sandstone and shale. It is well drained soil with a low runoff classification and moderate
permeability. These soil types are included in the SCS Hydrologic Soil Group B. More
detailed information has been included in the Appendix of this report.

II. EXISTING DRAINAGE CONDITIONS:
A. Major Basin:

The site contributes to the Murray Drain. However, according to Mesa County GIS, the
proposed development is geographically located within a major basin referred to as Basin
117. Basin 117 is situated in between the major basins of Little Salt Wash and Adobe Creek.
Little Salt Wash and Adobe Creek basins originate with the Bookcliffs and terminate at the
Colorado River. Basin 117 originates where these two basins intersect near the intersection
of 20 and L Roads and also ends at the Colorado River.

The predominant drainage pattern for the major basin area is characterized by overland flow
sloping towards the river at varying grades. Channels, ditches and canals intermittently cross
the sloping ground surface collecting surface runoff as well as ground water and typically
flow from northeast to southwest. The construction of major arterial roads such as J Road
and 19 Road also serves to intercept and collect surface water runoff. Consideration of these
parameters led to the watershed boundary definitions of the major basin.



This site is not affected by any previously determined floodplain.

B. Site:

Runoff from the site is collected in the Murray Drain shortly downstream of the project.
Sheet flow is collected on conveyed off site by means of the roadside ditch along J Road
which is intercepted by a combined open channel/underground conveyance system which
discharges into the Murray Drain. The project site is gradually sloping from northeast to
southwest with approximate grades varying from zero to one percent. There are existing
features that define this sub basin. The upper limit to the local watershed is defined on the
northern edge by the Kettles Drain. Similarly, J Road forms the lower boundary along the
south edge of the property. Open ditches cut along the eastern and western property lines
form the remaining boundaries.

III PROPOSED DRAINAGE CONDITIONS:

A. Changes in Drainage Patterns

The overall drainage patterns for the major basin are not being significantly altered. Due to
the increase in impervious from development, some increase in runoff will be noticed from
historic to developed conditions. While there may be a slight increase over historic rates
leaving the site, the major basin will not notice an appreciable increase in the 2-year or 100-
year flows as a result of retention. Release from the retention facility will be at a rate high
enough to empty the pond within 48 hours but not to exceed 50% of the properties historic
release rate.

Historic drainage patterns within the site will remain intact, where possible, in an effort to
minimize the impact of the development of this parcel on surrounding properties. The
majority of developed runoff will be collected in curb and gutter and swales and conveyed
off site in a route similar to historic.

B. Maintenance Issues:

Maintenance of the on-site collection and conveyance facilities within the right of way will
be the responsibility of the City of Fruita. Facilities outside of the right of way will be
maintained by the Homeowners Association.



IV DESIGN CRITERIA AND APPROACH:
A. General Considerations:

As previously mentioned, the site contributes to the Murray Drain. At some locations
downstream from the site, the Murray Drain is reportedly at or above capacity. As a means
to help alleviate this, the retention pond will discharge at a rate considerably less than
historic. Developed discharge will be limited to less than 50% of historic flows at the request
of the city.

Storm water runoff for the 2-year and 100-year events were quantified using the Rational
Method as detailed in Section VI "Hydrology" of the Storm water Management Manual for
the City of Grand Junction and Mesa County dated May 1996.

The 2-year and the 100-year design storms will be considered when sizing all proposed
drainage features. On-site swales and culverts will be sized to carry the 2-year and 100-year
storm water flows. For areas where storm sewer pipe crosses through private property, or
within easements, the storm sewer will be designed to carry the 100-year runoff volume
while flowing 80% full.

The analysis and design procedures as outlined in the Storm Water Management Manual for
the City of Grand Junction and Mesa County (SWMM) were adhered to during the design of
all on-site collection and storm conveyance facilities proposed for the subdivision.

B. Hydrology:

Runoff coefficients used in the Rational equation were based on the hydrologic soil group
index for the soil type found within the project. According to the GIS website for Mesa
County, the dominant soil types have a hydrologic soil group index of “B”.

For historic conditions the runoff coefficient for “Bare Ground” was used. For post-
developed conditions coefficients representing residential development at a density of 1/3
acre per unit were used. These coefficients were determined from Appendix “B” of the Mesa
County/City of Grand Junction Stormwater Management Manual.

The maximum times of concentration used by the Modified Rational Method to determine
maximum flow quantities for individual sub-basins will be a cumulative result of overland,
curb and gutter, asphalt sheeting, graded swales and culvert flow times.

C. Hydraulics:
Flow capacity of curb and gutter, natural swales and underground conduits were calculated

using Manning’s Equation with the required flow resistance coefficients taken from
appendices “G” and “H” of the SWWM.



V. CONCLUSIONS AND RECOMMENDATIONS:

A. Runoff Rates for 2 and 100 Year Storm Events

The results of the analyses performed on all basins are summarized in the following table.
Please refer to the included drainage maps for basin and design point locations.

Runoff Rates
Basin ID 2 Year Runoff 100 Year Runoff
Developed
Dla 0.27 1.97
D1b 0.09 0.63
Dlc 0.06 0.41
D1 ’ 0.40) 2.9
Historic .
H1 /70.36) 72.54)

The on site storm sewer system carrying the 2-Year and 100-Year design storm flows was
designed to convey the 100-Year flows with pipe flows at less than 80% full. Table II

summarizes the calculations performed for the on site storm sewer. Off site storm sewer was

sized comparably in capacity to downstream facilities.

Table II, On Site Storm Sewer

Reach No./ Type/Size Slope 100-Year Flow | % of Capacity
Description (f)/sec)

Inlet 1 __Single Curb SAG 0.94 7.2

Inlet 2 Single Curb SAG 1.97 15

Line A 15” HDPE 0.40 % 2.90 59

Line B 8” HDPE 0.50% 0.41 47




B. Retention

The values used to determine the total retention volume have been reproduced in the

following table.
Total Retention Volume Calculation
Developed Runoff Area Precipitation, P, 24nr Volume
Coefficient, Cjo04 Acres (ft%) in (ft) (f2)
0.37 4.26 (185,565) 2.01 11,500

The time required to drain the 24 hour, 100 year storm water runoff out of the retention pond
within 48 hours is approximately 30 gpm or 0.07 cfs, well below the required discharge of
50 % historic equal to 1.27 cfs or 570 gpm. The parameters used in this estimation are
reproduced 1n the following table.

Retention Volume Allowable Time Minimum Required Minimum Required
(ft) (hours) Pump Rate Pump Rate
(gpm) (cfs)
11,500 48 30.0 0.07

C. Overall Compliance

The calculations performed for the hydraulic elements of the proposed development indicate that
the drainage system is capable of draining the project during the 2-year and 100-year storm

events.

The development exceeds typical requirements in retaining developed runoff and discharging at
a rate significantly lower than historic amounts contributed to the basin.

This report has been prepared using the joint City/County Storm Water Management Manual as
a guide. The methods of analysis, recommendations and conclusions presented in this report are
in conformance with these guidelines.




APPENDIX
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STORMWATER RETENTION (Within Grand Valley only)
For: Wildcat Ranch Subdivision

Date: 10/5/2005

Job. No. 0576-002

Total Retention (without overflow)

V = Pigozanr X A X Cigpg

Pipo2anr= 2.01 (See Table A-2, Pg A-4, SWMM)
Area= 4.26 Ac. = 185565.60 Ft?
Ci00a = 0.37 (See Table B-1, Pg B-3, SWMM)
V(FT®) = Pioozenr (inches)  x AREA (FT?) X Cig0a

12

= 11500.43 Ft’

Minimum Drain Time

Allowable Drain Time (Hrs.) 48
100 Year Storage Volume (Ft*) 11500.43

: i Ft'/Sec Gallon/Min
Minimum Drain Time 007 20,87

bz Comden i e T N =T S S L T T et

9:59 AM, 10/6/2005 Retention.xls



Wildcat Ranch Subdivision
Seils Type Map

Soils
Rec Map Unit Symbol|  Map Unit Name Percent Slope; FARMLAND [Hot Link |
1 | Re Fruitiand Sandy Clay Loam '0-2 Prime if Irrigated |Rc |
1 i7r Turley Clay Loam 0-2 Prime if Irrigated | Tr j
1 |Be i Sagers Sitty Clay Loam 0-2 Prime if Irrigated | Bc i




Rc-Fruitland sandy clay loam, 0 to 2 percent slopes

Map Unit Setting

MLRA:

Elevation: 4,600 to 4,800 feet (1,402 to 1,463 meters)

Mean annual precipitation: 7 to 10 inches (178 to 254 millimeters)

Average annual air temperature: 50 to 54 degrees F. (10 to 12 degrees
c.)

Frost-free period: 150 to 190 days

Map Unit Composition

Fruitland and similar soils: 90 percent

Minor components: 10 percent

Component Descriptions

Fruitland soils

Landform: Alluvial fan

Geomorphic position: Unspecified

Parent material: Alluvium derived from sandstone and shale
Slope: 0 to 2 percent

Surface fragments: Unspecified

Depth to restrictive feature: Unspecified

Drainage class: Well drained

Slowest permeability: About 0.60 in/hr (moderate)
Available water capacity: About 7.6 inches (moderate)
Shrink-swell potential: About 1.5 LEP (low)

Flooding hazard: None

Ponding hazard: Unspecified

Seasonal water table minimum depth: Greater than 6 feet



Runoff class: Low
Calcium carbonate maximum: About 10 percent

Gypsum maximum: None

Salinity maximum: About 2 mmhos/cm (nonsaline)

Sodicity maximum: About 0 SAR (nonsodic)

Ecological site: Unspecified

Potential native vegetation: Unspecified

Land capability (irrigated): 2e

Land capability (non irrigated): 7c

##

Typical Profile:

Ap-0 to 8 inches; sandy clay loam

C1-8 to 30 inches; stratified gravelly sandy loam to fine sandy loam
C2-30 to 60 inches; stratified sandy loam to fine sandy loam
##

Minor Components

Other Soils and similar soils

Composition: About 10 percent

Landform: Unspecified

Geomorphic Position: Unspecified

Slope: Unspecified

Depth to restrictive feature: Unspecified

Drainage class: Unspecified

Ecological site: Unspecified



/
Exhibit A-1, continued: Hydrologic soil groups for United States soilg

FREEST C | FULSHEAR € | Gapcor | GED © | GiLisPIE
FREES TONE C | FULSTONE € |} Garo " | GEE C | GILLAND
FREETOwWN 0 ) FuLTON B | GAPO, DRAINED | GEEBURG C | GILLENDER
FREEWATER B | FuLTts O | GAPPMAYER | GEEMORE C | GILLIaNM
FREEZENER P | FULWIDER O | GARa | GFER 8 | GILLIGAN
FREEZEQUT 3 | FUNTER 0 | GARPRER 1 GEERYSEN 8 | GILLs
FRELSBURG D | Fuouay E | GarEQ | GEFO _A | GILLS8UPG
. FREMONT C . L FURNISS D - |-GareuTT | GEISEL B | GILMaN
FREN 8 | FURSHUR D | GARCEND | GEKE C | GILMDRE
FPENCH C | Fury O | GARCES ! GELKIE 8 | GILPAR
FRENCHCREEK 8 | FURY, DRAINED C | GARC1la | GEM C ] GILPIN
FRENCHJICHN C ] FUSULINA B | GARCIVaS I GEM, STONY & | GILROY
FRENCHMAN 8 | Fusuvar C ] GaPCON I Gem1D C | GIiLsYON
FRENCHTOWN O | GAASTRA C | GARCELLA | GEMSON B | GILT EDGE
FRESHWATER O | CASALDON 2 | GAPLENA | GENAwW O ] GIMLETT
FRESNO, O | GaBBS C | GARDINEF | GENEGFAF B | GINAT
SALINE-aLKALL | GaBBVALLY © | GAPDNER'S FoFk | GENESEE e | GINEX
FRESNDs THICK C | GABEL C | GARDNERVILLE | GENEvVa 8 | GINGER
SoLuM | GABICA O | GARDONE | GeENOA C | GINI
FPEwa 8 | GABINO O | GAREY } GENOL& 8 | GINLAND
FREZNIX 0O | GACEY © | GiRFaN I GENTILLY © | GINNIS
FRIANA 0 | GACHaDO O | GARFIELD | GENTRY © | GINSER
FRIANT D | GacCiBa D | GARHILL | GEOCONDA C | GIRARD
FRIDLO C | GapDES C | GaRIPER | GECHROCK 8 | GIRaRDOY
FRIEDLANDER C | GapOY A ) GARITa | GEORGECREEX B | GIRD
FRIEDMAN € | GADSDEN € | GaPLaAND | GEORGETOWN D | 6IsST
FRIENDS C | GADSDEN, wET C | GaAPLEY | GEDRGEVILLE 8 | GITaxup
FRIENDSHIP A | S5UBSTQATuUM GARL DCX | GECRGIA C ] GITam
FRIES O | GADWELL C GALMON | GEPFORD C 1 GIVIN
FRIZSLAND B | GAGEBY 3 GARMORE | Gepee € | GLACIERCREEX
tL1JCLES 3 ] GAGETQaN e GARNEL I GEFPERT C | GLADDEN
FRINDLE C | GaGIL ‘a GARNER | GERALD © | GLACEL
FRINES C ] GarEee 3 GARNES ! GCRPER DO | GLADEVILLE
FRIO 8 | GaIr o CAKD | GERDORUNM D ] GLADEWATER
FRIONA C ] GAILa [3 GARR I GERING 2 | GLADSTCNE
FRIZTON C | GAINES C | CAFRETSON | GERLACH O | GLADWIN
FRIPP 4 | GAINESBCRO C | GARRETY | GERLANE B | GLASGOW
FRISCO 9 ] GAINESVILLE A | GERRISON E | GERLE 8 | GLASSNER
FRISITE 8 | GALATA O | CARPQCHALES D | GEOMANTOWN 8 | GLEaAN
FalTz B | GALBRETH 9 | GARSID € | GERmManY 2 | GLEASON
FRIZZELL [ | caLcHuTT C | GaARTCN C | GERMER C | GLESE
FROBEPG O | GaLg & | GARVESON C | GERONI B ] GLEN
FRODO O | GaLEN e ] GARVIN & | GERRARPD C | GLENPaP
FROWMAN C ] GALEPPI 8 | GarwIN 8/0| GERRARDO, DRAINED E | GLENBAR, wET
FEoLIC 3 | GALESTINa C | Gerza e | GERST D | GLENBERG
FROLIC, C | GALESTNwWN A ) GAIRICNA . D )} GESSIE B | GLENBLAIR
FLEVATIONC2000D - 1 GaLEY B | GAS CREEK T | GESSNER B/D| GLENPROOX
FEGLIC, FLDODDED C | GALILEE € 1 GascoNaDE D | GESTPIN 8 ] GLENCARB
FRONDOZF & | GALISTEQ C | GasIu B | GETAway B | GLENCARB, weT,
FROMTENAC @ | GALISTEO. T 1 sascurT £. ) GETCHELL C | SaALINE
FoonTIEC C ] SALINE-aLkaL] | GASSAwaY C | GET=ajL & | GLENCOE
TRANTON & | GaLLanD ¢ i GassviLLe C | GETYYS C I GLENCCE, ponDED
FRECSY O | SALLATIN C | GASTON C ] GETZVILLE D | GLENDALE
FROZARD C | GALLEGOS e | Gat P | GEWTER C | GLENDALE, wET
FRUITA B | GALLEN € | GAYES B | GEYSEW C | GLENDALE, RARELY
FRUITFIELD A ] GaLLIa E | GATESGN C | GI8BLER € | FLoopED
FAUITHURST C, | GatlL1wus B | GATEVIEW 8 | clBBON 8 | GLENDERSON
[ FPUTTCAND. 3] 1 GaLLIow 8 | GATEwavy € | GIBBONSCREEK C | GLENDIVE
FRUTTUARND > C | GaLLman 8 | GaTEwQOD C ] Gcises D | GLENDORA
MUDIRATELY wgT I GaLrLup E | GaTLIM 8 | GcleNEY € | GLENEOEN
FQUITLAND, WET C | GaLOO C/Dl GartoR O | GIBSONVILLE O | GLENELG
FRYZ T C I GaLT o I GarTeoN - e I GcisveLL C I GLENFORD
FRYE3URG 3 1 GaLva # | GauLoY E | GIDEON C | GLENHALL
FT. apum C | GALVESTUN A | GauLEy C | GIELO» C | GLENKAM
“T. GofEM O | GaLvel C | GAVEL C | GIFFoRD O | GLENMEN
Fugarm C | GALVIN D | GAVILAN C | GIGGEP C | GLENHDR4
FuesLs - O | GaLwavy & ] GAvINsS o | GILa B ] GLENNALLEN
FUEGD C | GaupLE®R 2 | GAvV1OTa o0 ] GILBERY D | GLENOMa
FUEGOSTA D | GamBOaA B | Gay 8/D] GILBOA 8 | GLENPODL
FUERA C | GAMGEE C ] GavtesviILLs © | 6iLBY 8 | GLENRIC
FUGAWEE 8 | GANADO 0O | GAYLURD C | GILCHPIST A ] GLENROSE
FUGHES C | GANCE C | GaYNCR ¢ | sILco 8 | GLENROSS
FULCHER C | Ganon D ) GaYvILLE © | GILCRESY 8 | GLENSTED
FULDA C/D) GANLS 0O | GAZELLE O | GILEaAD C | GLENTON
Fultaw C | GANNETT O | GaZos ¢ | GIlLES B | GLENTON. wET
FuLLer 0 | GansNER C 1 GazwELL C | GILFORD B/0] GLENTOSH
FULLERTON 8 | GANSNER. FONCEC D | GEARMART A | GILFCRD, © | GUENYIEW
FuL~MeER 8 ] Gany 8 | GEapy g ) STPATIFIED I GLENYTILLE
FULMER, ORAINED C | GaPSUTTE e | ceBsoON 8 | suesTRaTum I GLENYON
NOTZS: [#0 “YDPRILOGIC SDIL GROUPS SUCH AS B/C INDICATES THE DRA INED/UNDRAINSD SITUATION.
REFER TO A SPECIFIC SOIL SERIES PHASE FOUND IN SOIL Map LEGEND.

MODIFI£QS SHOWN, E.G.. REOPOCK SUBSTRATUM,

A-16 (210-VI-TR-55, Second Fid .Time 108R)
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Mesa County Map Output Page Page 1 of 1

Wildcat Ranch Major Basin

LEGEND
4+ Hospilais ¥ Cobrada N
 Polce Slations mu“““'m'\ﬁlhﬂ!'
& Fue Slalions BLM Special Aveas
1 Schoak Sack Rickgn Caors
,\/ State Hghwoys 7] goicaasocaimonsmonie
N Foads BLM
) Lakes BT Nabonal Fosest
' Canals

 Faita Mot A
n il ¥
& DISCLAIMER : The Geographic Information System (GIS) and its
components are designed as a source of reference for answering

{ inquiries. for planning and for modeling. GIS is not intended or does not
replace legal description information in the chain of title and other
information contained in official zovernment records such as the

| County Cletk and Recorders office or the courts. In addition. the
representations of locations in this GIS cannot be substituted for actual
legal surveys.

Mesa County GIS
544 Rood Ave.
Grand Junction, CO 81501

httn://meoic en mesa co ne/servlet/com esri esriman Reriman?ServiceName=overview&ClientVersion=4.0& Form=True&Encode=False 9/28/2005
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