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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



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

The proposed Orchard Grove Subdivision is located in the northeast corner of the
intersection between N Maple Street (17.5 Road) and Ottley Avenue (K Road). In more
legal terms, it lies within the Southwest % of the Southeast %4 of Section 8, Township 1
North, Range 2 West of the Ute Meridian.

In the vicinity of the proposed development are the existing La Serenas, Maple Heights and
Maple Grove Subdivisions. Each of these is of comparable type and density to the proposed
subdivision.

B. Site and Major Basin Description:

The proposed development is included within the major drainage basin known as the Little
Salt Wash Drainage Basin. This basin is comprised of approximately 36.5 square miles that
originate in the Bookcliffs and drains from the northeast to the southwest ultimately
discharging into the Colorado River.

The site is made up of two existing parcels that form a sub basin that contributes to Little
Salt Wash. A topographical ridge created by an irrigation ditch forms a watershed boundary
separating the site into two smaller basins. Each of the two basins is defined on the east by
an existing irrigation ditch. The northern basin flows primarily westward being bordered by
North Maple Street on the west. South of the ridge, runoff flows mostly in a southerly
direction towards Ottley Avenue which makes up the southern boundary.

The project site is 4.24 acres with approximately 0.8 acres being an existing home site and
the remainder previously undeveloped agricultural ground currently tilled. According to the
Soil Survey, Series 1940, No. 19, performed by the U.S. Department of Agriculture’s Soil
Conservation Service for the Grand Junction area, the soils present at the site are a
combination of Billings Silty Clay Loam (Bc) and Ravola Clay Loam (Ra). Billings Silty
Clay Loam and Ravola Clay Loam are predominate soil types found throughout the Grand
Valley. Both soil types are derived from alluvial deposits that came mostly from Mancos
Shale with the Ravola Clay Loam being more porous because of the higher content of fine
sands. Surface runoff is medium to slow with internal drainage also being medium to slow.
Due to the higher content of fine sands in the Ravola Clay Loam, both surface and internal
drainage occur at slightly higher rate. A pre-development basin map has been included in
the Appendix.



II. EXISTING DRAINAGE CONDITIONS:
A. Major Basin:

The predominant drainage pattern for the major watershed area is characterized by overland
flow sloping towards the river at varying grades. Channels and ditches 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 17.5 and
K Road, also serves to intercept and collect surface water runoff. Consideration of these
parameters led to the watershed boundary definitions of the major basin.

The proposed site is not affected by any previously determined floodplain.

B. Site:

Primarily urban drainage conditions currently surround the project site. The site is gradually
sloping from northeast to southwest with grades varying from approximately zero to one
percent. Currently, runoff from the northern area of the site, Basin H-1, sheet flows across
the site and collects in an abandoned concrete irrigation ditch. This ditch crosses the parcel
from north to south and has no apparent downstream discharge point. West of the ditch
(downstream) the existing terrain slopes gradually to a low point behind the existing curb,
gutter and sidewalk. The southern portion, Basin H-2, sheet flows in a southwesterly
direction towards Ottley Avenue where it is collected by curb and gutter. The curb and
gutter conveys these flows to the west and into an existing curb inlet near the intersection of
Maple Street and Ottley Avenue.

The site is isolated from upstream flows by an irrigation canal to the east and a
topographical ridge created by the development of the parcel to the north.

A small amount of runoff from the southern basin sheet flows across the southeast corner of
the adjoining parcel to the west as it is conveyed to the Ottley Avenue curb and gutter.

III PROPOSED DRAINAGE CONDITIONS:

A. Changes in Drainage Patterns

Historic drainage patterns will remain intact, where possible, in an effort to minimize the
impact of the development of this parcel on surrounding properties. At a minimum, the
fronts of the proposed lots will drain toward the street with an effort to drain as much of the
lots to the street as grades will allow. The majority of runoff from the site will be collected
in the proposed Orchard Court and conveyed via concrete curb and gutter to inlets located at
a low point within the subdivision. Flows entering these inlets will be transmitted through an
underground storm sewer system to be constructed in Ottley Avenue to a point of discharge
into the existing storm sewer at the intersection of Ottley Avenue and Maple Street. In
addition, a new double inlet will be constructed on the south side of Ottley and connected to
the proposed Ottley Avenue storm sewer. Minor flows to the west will be collected and
conveyed by the Maple Street curb and gutter and into the Ottley Avenue storm sewer



system. The offsite improvements to the storm sewer system are being constructed as a
condition set by the City in order to allow discharge without detention. Costs associated
with the construction of the offsite storm sewer system will be applied as a credit towards
the drainage fee in lieu of detention.

B. Maintenance Issues:

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

IV DESIGN CRITERIA AND APPROACH:
A. General Considerations:

Storm water runoff for the 2-year and 100-year events will be 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 overall drainage patterns for the major basin are not being significantly altered. Notable
differences in drainage will occur in the area of the proposed subdivision and these
differences will be reflected in the runoff characteristics of the historic conditions versus
those of the new development. The rate at which storm water runoff is drained from the
project site will be increased due to the developed conditions. However, the developed flows
will be collected and conveyed directly into the underground storm sewer system where it
will not affect surrounding parcels or the major drainage basin.

The 2-year and the 100-year design storms will be considered when sizing all proposed
drainage features. Inlets, pipes, gutters, and swales will be sized to carry the 2-year storm
water flows at a minimum. For events with flows greater than the 2-year storm, excess flow
will be conveyed by the remainder of the street section. 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) will be adhered to during the design
of all on-site collection and storm conveyance facilities proposed for the subdivision.

B. Hydrology:

According to the Soil Conservation Service soil survey for the Grand Junction Area, the
dominant soil type is Billings Silty Clay Loam (Bc) and Ravola Clay Loam (Ra) having a
hydrologic soil group index of “B”.



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 and storm sewer flow times.

For the determination of maximum flows, the total area of each sub-basin with its
corresponding runoff coefficient will be used in the calculations. For the existing condition,
the “natural” sub-basin will have uniform coefficients related to the hydrologic soil group.
The runoff coefficients for developed conditions will be the corresponding coefficient based
on developed density and hydrologic soil grouping Table “B-1" from the SWMM.

C. Hydraulics:

Flow capacity of concrete pans, curb and gutter, and underground conduits will be
calculated using Manning’s Equation with the required flow resistance coefficients taken
from appendices “G” and “H” of the SWWM.

The maximum allowable Y street flow quantities for street sections were taken from Figure
“G-5” on page G-7 of the SWMM. The curves for Urban Residential Collectors were used
to maintain the street inundation limits as set forth in Section VII — Hydraulics and
Appendix G of the SWMM. Inlet capacities for a sump condition were verified not to
exceed the maximum per Table “G-1" on page G-14 of the SWMM.

These values have been tabulated for comparison in the Runoff Rates at Specific Design
Points table shown in the Results and Conclusions section to follow.

V RESULTS AND CONCLUSIONS:
A. Detention

As previously mentioned, the developed runoff from the proposed development will be
allowed to release from the site undetained. In lieu of detention a fee will be paid which will
be adjusted to reflect a credit for off-site improvements constructed by the developer.

B. Runoff Rates for 2 and 100 Year Storms

The calculations necessary for the Rational Method — Composite Runoff Coefficients, Time
of Concentration and Rainfall Intensities, and Runoff Rates - have been incorporated into
spreadsheets and attached to the Appendix of this report. These results were utilized to
develop storm water runoff quantities at specific locations in the project site. Allowable
conveyance values for streets and inlets were compared to these results. The drainage plan
drawings for the proposed conditions attached to this report show the locations isolated and
analyzed for flow quantities. The following table depicts flow quantities along with '
allowable flow quantities taken from figure “G-5" on page G-7 of the SWMM.



Tabulated Runoff Rates at Specific Design Points

Design Point No. | Contributing Runoff Pipe Capacity Allowable Runoff
(f*/sec) (f'/sec @ 80% full) | (street/inlet - ft*/sec)
2 year/100 year HDPE 100 yr event
1 0.06/0.47 NA 11.5/13
2 0.46/3.30 5.80 11.5/13

C. Overall Compliance

The designed curb inlet and street sections are adequate for both the 2-Year and 100-Year
storm events. The storm sewer is capable of conveying 100-year flows while remaining less
then 80% full.

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.
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Exhibit A-1, continued: Hydrologic soil groups for United States soils

BELXONT B | BERTRANM 8 il BILLINGS, el 1 BLaCKNOLL € | BLUE LAKE
BELMORE B )] BERTRAND 8 ] MODERATELY siLow [ BLACKODAR B8/D] BLUE STir
BELPRE C | BERVILLE B/DI} PERM . | BLACKPIPE C | BLUEBELL
BELSAC B | BERVOLF 8 | BILLYCREEK C | BLACKPRINCE 8 | BLUECHIEF
BELTED 0 ] BERYL B ] BILLYHAW D | BLACKPOCK 8 | BLUECREEX
BEL TON € | BERZATYIC 0 ) BILTMORE A ] BLACKSAN 8 | BLUEDONME
BELTRAM] B | BESEMAN A/D] BIMMER D | BLACKSPAR D | BLUEFLAT
BELTSVILLE C | BESHERM C | aINCOD D | sracxseaorT 0 | BLUEGROVE
BELUGA D | BESNER B | BINDLE B | BLACKSTON B | BLUEGULCH
BELUGA» DRAINED, €. | BESSEMER C | BINFORD B | BLACXTHORN 8 | BLUENILL
SLOPING | BESSIE D | BINGER 8 | BLACKTOP D | BLUEKON
BELVOIR C | BESTROM C | BINGHAM 8 | BLACKWATER D 1 BLUEJOINT
BELZAR C | BETHANY C | BINGHAMPTON B ] BLACKWELL D | BLUENOSE
BEMIDJI A | BETHEL B | BINGHAMVILLE D | BLADEN D | BLUEPOINY
BEN LOMOND 8 | BETHERA D | BINNA B | BLAG O ) BLUERIM
BENCHLEY C | BETHESDA C | BINNSYILLE D | BLAGD / D | BLUESLIDE
BENCLARE C | BETHLEHEM B | BINS B | BLAINE { C | BLUESPRIN
BENCO 8 | BETYIS A | BINTON C | BLAIR C | BLUESTONE
BENDER B | BETONNIE B | BINTON, RECLAIMED B | BLAIRTON C | BLUEWING
BENDIRE C | BETRa C | BIOYA B ] BLAKABIN C | BLUFF
BENEVOLA C | PETTERAVIaA C ) BlPPUS B | BLAKE B | BLUFFDALE
BENEVAH D | BETTS B ] BIRCHBAY C | BLAKELAND A | BLUFFTON
BENFIELD C ] BEULAH B | BIRCHFIELD D | BLAKENEY C | BLUFCRD
BENGAL C | BEVENT A | BIRCHWODD C | BLAKEWELL C | 8tum
BENGE 8 | BEVERIOGE D | BIRDOW B ] BLALOCK 0 | BLY
BENHAM 8 | BEVERLY 8 ] EIRDS C/D| 8LAMER C | BLYBURG
BENIN D | BEVERLY., GRAVELLY A | BIRDSALL D | BLANCA B | BLYTHE
BENITO 0 1 BEW C | BIRDSBORD E ] BLANCHKARD A | BOARDMAN
BENJAMIN D | BEWLEYYILLE 8 | BIRDSLEY D ] BLANCKE B | BOARDTREE
BENKL IN C | BEXAR D ] BIRDSVIEwW A ] BLANCMESTER B/D] BOASH
BENMAN C | BE2D D | BIRKEECK B} BLANCOT B | BODAZ
BENNDALE 8 | BEZZANT B 1 BIRMINGHAN B | BLAND C ) eoseITY
BENNINGTON C | BIBB C | BIRNEY B | BLANDING 8 | BOBILLOD
BENRIDGE 8 ]} PIBLESPRINGS B | BIROME C ] BLANEY 8 | eosNBOB
BENSLEY B | BICE 8 | BISBEE A | BLANKET C | BoBs
BENSON D | BICKERDYKE O ] BISCaArO D | BLANTON A ] BOBTAIL
BENTYEEN C ] BICKEYT 0 | BISCAY B/D]| BLANTON, 8 | BOBYDWN
BENWY 8 | BICKXLETON B | BISGANI, 8 | MODERATELY WET | socCa
BENZ O | BICXMDRE C | MODERATELY wET | BLANYDN € ] BOCA, DEPRESSIONAL
BEOR D | BICONDDA D | BISGANI, FLODDED C | BLAPPERT P} BOCA, TIDAL
BEOSKA 8 | BICONDDA» DRAINED C | BISHMOP D | BLAQUIERE C | socx
BEQOTIA ® | BIDDEFORD D ] BISMARCK O | BLASDELL A | BOCKER
BEOVAWE B | PIDDLEMAN B | BISOOD! D ] BLASE C | BOCKSTON
BEQUINN B | BIDNMAN C | BISPING B ] BLASINGAME C | eope
BERCUMB B ] BIOYELL 8 | BISSELL E | BLAYDEN C | BODECKER
BERDA B | BIEBER D | BISSONNETY C | 8LAZBIRD D | BODELL
BEREA C | BIEDELL o | BIT C 1 BLazON DO | BODEN
BERENICETON 8 | RIEDSAW C | BITTER B | BLEAKVOOD C | BODENBURG
BERGHOLZ C | BIENVILLE A | BITTER SPRING 8 | BLEDSOE C | BODINE
BERGLAND D J B1G BLUE D | BIYTERROODT € | BLEIBLERYILLE D | BODORUMPE
BERGOVUIST 8 ] BIG HORN 8 | BITTERWATER B ] BLENCOE o | sopoY
BERGS TROM B | BIG TIMBER o | BITYON B | BLEND D ] BOEL
BERGSY 1K O | BIGARM B | BIVANS O | BLENDON 8 | BOEL. OYERWASH
BERINO B | BIGBEE A ] BIXBY B | BLETHEN 8 | BOELUS
BERIT 0 | BIGBEND B | BIXLER € ] BLEYINS 8 | BOERNE
BERKS . _ C ] BIGBROWN C | BJORK C | BLEVINTON B | BDESEL
BERKSHIRE B | BIGELOW 8 | BLACHLY B | BLEWETT O | BOESEL, PROYECTED
BERLAKE B | BIGETTY B | DLACK BUTTE 8 | BLICHTON D | BOETTCHER
BERLIN C | BIGFLAT DO | BLACK CavNyON D | BLICKENSTAFF 8 | BOGAN
BERMESA C | BIGFOOT C | BLACK CANYON. C | BLIMOD 8 | 30GART
BERMUDI AN 8 | BIGFORK C | ORAINED ] BLIMSTER < | BOGGS
BERNAL D ] BIGHAMS B ] BLACK RIDGE * 0 | BLINN C | BoOGGY
BERNALDO B | BIGHILL B | BLACKA C | BLISS C | BOGRAP
BERNARD O | BIGLAKE A | BLACKXBURN B | BLITZIEN C | BOGUE
BERNARDINO C | BIGMEADOW C | BLACKDRAW D | BLOCKMOUSE D | BOGUS
BERNARDS TON C ] BIGNELL C | ELACKETT 8 | BLOMFORD 8/D] BOHANNON
BERNHILL 8 | BIGRIVER B | BLACKFOOT . C | BLoom D | BOHEMIAN
BERNICE A | BIGSHEEP B | BLACKFOOT, DRAINED B | BLOOMFIELD A | BOMICKET
BERNING C | BIGSPRING D | BLACKHALL D | BLOOKING 8 | BOHNa
BERNOW 8 | BIGHIN € | BLACKHALL, wiRM C | 8LOOMSDALE & | eOHMNLY
BERRYLAND B/D| BIGWINDER O | BLACKMAMNER e | sLoOR C | BOHNSACK
BERRYMAN C ] 8IJORUA C | BLACKMAWK D | BLOOR, GRAVELLY O | BOISTFORT
BERSON 8 | BlJyov 8 | BLACKHOOF D | SUBSTRATUN | BOJAC
BERTAG C | BILBO C | BLACKHORSE C | EBLOUNT < | Bcuo
BERTELSON B | BILGER O | BLACKLEED 8 | BLOVERS 8 | BOLAN
BERTHOUD 8 | BILLETY B | BLACKLEG C | BLUCHER C | BOLAR
BERTIE 8 | BILLINGS € | BLACKLOCK D | BLUE EARTH 8/0| BOLD
BERTO o | | BLACKMAN C ) BLUE EARTM, O | BOLENT
BERTCLOTTI e | | BLACKMOUNT 8 | SLOPING | BOLES

TWO HYDROLOGIC SOIL GROUPS SUCM A4S B/C INDICATES THE ORAINEO/UNDRX INED SITUATION,

NOTES:
MODIFIERS SHOWN, E.G., BEDROCK SUBSTPATUM, REFER 70 a SPECIFIC SOIL SERIES PHASE FOUND

IN SOIL waP LEGEND.
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Exhibit A-1, continued: ﬁy&ologic soil groups for United States soils

POQUONOCK C PREMIER B | PUNCHBOVL [} | QUINLIVEN C | RAMROD 4
PORFIRIO [ PRENTISS ¢ | PUNG C | QUINN 8/0| RAMSDELL o
PORRETTY o] PRESA B | PUNGO D | QUINNEY C | RAMSDELL., DRAJNED C
PORRONE -] PRESHER 8 | PUNDHU A { OQUINTANA B ] RAMSEY o]
PORT B PRESTO 8 | PUNSITY C | QUINTO O | RAMSHORN 8
PORT BYRON B PRESTON A | PUNTA 8/0| QUINTON C | RANA [+)
PORTAGE ) PRE¥ITT B ) FUNTILLA B | OUITERIA 8 | PANCE k4
PORTAGEVYILLE 2] PREY € | PURCELLA 8 | QUITKAN C | RANCHOSECD o]
. PORTALES [:] . PRICE B - |--PURCHES C | QUIVERA C | RANDADO C
PORTALTO B PRIDA C | PURDAM € | QUONSET A | RANDALL [+]
PORTERFIELD [ PRIDHAM © | PURDY D | QUOPANT D | RANDCORE -]
PORTERS 8 PRIESTLAKE B8 | PURETT B | OUDSATANA D | RANDMAN [>)
PORTERVYILLE ] PRIETA O | PURGATORY C | RABBITEX B | RANDCLPH [
PORTHILL [+] PRIM D | PURNER O | RABER C | RANDS 4
PORTIA c PRINEAUX C ] PUROB 0 | RABIDEUX B | RANDSEURG [+
PORTINO C PRIKEN 0 | PURSLEY 2 | RABUN B | RANGEE [+]
PORTLAND o} PRIMGHAR B | PURVES 0 | RACE B | RANGER [
PORTMOUNT g PRINCETON B | PUSHMATAHA ¢ | mracine / B | RANPUFF °
PORTNEUF 8 PRINEVILLE c | PusvOl E | RACKER A | RANSLO ]
PORTOLA 8 PRING B | PUTNANM 0 | RACOMBES E | RANSOM [3
PORTSMOUTH B PRINGLE D | PUTNEY 8 | RACOON C/D) RANSTEIN [}
PORUM [} PRITCHARD ¢ | PUTT C | RaD 8 ] RANTOUL o]
POSANT [} PRITCHETYY C ) PUTTSTER C | RAD. LACUSTRINE C | RAPATEE [+
POSEN 8 PROCHASKA A/D| PUU OO A | SUBSTRATUM | RAPELJE 8
POSEY B PROCTDR B | PUU OPAE 8 | PAD., FLOODED C | RAPH e
POSEYVILLS® C PROGRESSO C | Puy Pa A | RADDLE 8 | RAPHO e
POSITAS [} PROMISE D ) PUU PA, NONSTONY E | RADER O | RAPIDAN 8
POSKIN [ PROMO D | PUUKALA C | FADERSBURG 8 1 RAPLEE c
POSO B8 PRONG € | PUUODONE [ | RADFORD 8 | RAPPAHANNOCK o}
POSOS [ PROPHE TSTOWN 8/D] PUYALLUP B | RADLEY 8 ] RAPSON B
POST D PROSPECT B | PYBURN D | RADNOR € | RARDEN [
PDTAMUS B PROSPER B | PYLE 8 | RAFAEL D ] RARICK C
POTCHUB c PROSSER ¢ | PYLON D | RAFTON D | RARITAN C
POTEET c PROTIVIN ¢ | PYOTE A | RAFTRIVER C | RASBAND 8
POTELL 8 PROUT C | PYRAVID D | RAGLAN B ] RASILLEF 8
POTH C PROUTY C | PYRMONY D | PAGNAR B | RASSER e
POTLATCH c PROVIDENCE C | PYRMDNY. 3EDROCK C | RAGNEL B | RASSEY e
POTOMAC A PROVIG C | SUBSTRATUM | RAGO C | RASTUS [«
POTOS 1 A PROVO 0 | PYWELL D | RAGPIE D | RATAKE o]
POTRATZ [ PROVO 8AY D | QUAFENO C | RAGSDALE : B/0t RATHBUMN C
POTSDAM C PROW 0 | QUAKER C | RAGSDALE., OVERWASH B | RATHDRUNM B
POTTER c PRUDY 8 | QUAKERTOWN C | RAGTOWN C | RATLAKE -]
POTTINGER B PRUE B | Quam B/D} RAHAL C | RATLEFLAT 8
POTTS B PRUITTON 8 | QUAMON A | RARM C | RAYLIFF B
POTTSBURG B PRUNIE D | DUANAH 8 | RANWORTH B | RATON ]
POUDRE 0 | PRYOR C | OUANDER e | RAIL D | RaTSOW C
POUJADE O | PSUGA B | QUANTICO B | RAILCITY A | RATYTLEP [}
POULSBO DO | PTARMIGAN C | OUARLES O | RAINBOW C | RATYO C
POUNCEY D | PuAPUA D | CUARTZIBURS C | RAINEY C | RATTO, STONY [+]
POYERTY D | PuUAuLU A | QUARTZVILLE e |} RAINIER C | Raus c
POYEY 8 ] PUCHMYAN B | OUARZ ¢ | RAIND D | RAUGHY B
PO¥DER 8 | PUDDLE B | QUATAMA C | RPAINS B/0] RAUVILLE ]
POWDERHORN C | PUERCOD D | QuUAY 8 | RAINS. FLOOOED 0 | RAUZI 8
POVDERWYASH € | PUERTA 0 | ovazo o} | RAINSBODRO C | RavatLLl o
POYEEN C | PUERTECITO 0 | QUEALMAN C | PAINSVILLE 2 | RAVALLI., BEDROGCK 8
POVELL C ) PUETT O | OUEALY © | RAIRDENT B | SUBSTPATUM
PO¥YER 8 | PUFFER D | OUEBRADA C | RAISIO C | RAYEN A
PO¥ERLINE ¢ | PUGET 0 | QUEENY D | RAKANE C | RAYVENDALE o]
POYLEY D | PUGET. PROTECTED C | QUEETS -] | RAKE o] ] RAVENELL 0
POWKENT C | PUGSLEY C | QUEMADD C | RAKIED C | RAVENNA C
POWWAMKEE B | PUMI! 8 | QUEN2ER D ] RALEIGH D | RAVENSWOOD C
PO¥WATKA C | PUHINAU 0 | OUERC C | RaLLOD 0D | BAVIA (4
POY D | PUICE C | OUERENCIA e | maLLs B 1}|RAVOLA "8
POYGAN D | PLLa ¢ | OUETICO D } RALPH B | RAVAH C
POYNOR 8 [ PUWANTAT C | OVICKSELL C | RALPHSTON 8 | RavE C
P0O20 C | PULASK! 8 | QUICKSILVER D | RALSEN DO ] RAWLES 2]
PO20 BLANCD B8 | PULCAN C | QUICKVERT C | RAMADERD 8 ] RAWLINS 8
PRAG C | PULEHU B | QUIDEN B | RAMBLA C | RAWSON B
PRATRIEVILLE B ] PULEXAS B | QUIENSABE C ] RAMBOUILLET B | RAWSONVILLE C
PRAMISS C I PULLMAN O | QUIETUS 4 | RAMELLI ] | RAYBURN [}
PRATHER C | PWPIT C | QUIGLEY B | RAMIRES € | RAYEX [+
PRATLEY C | PuLS 0 | QUIKI 4 | RAMMEL € | RAYFORD C
PRATT A | PUSIPRER 0O | OUILCENE C | RAMD C | PAYLAKE o
' PREACHER 8 | PULTNEY C ] oultLayuTE B | RAMONA 8 | RAYMONDVILLE [
PREAKNESS B/D] PUMEL D ! QUILGTOSA o | FAMONA. HARO C | RAYNE 2]
PREATORSON 8 ] PUMEL, NONGRAVELLY ¢ | OUILT D | SUBSTRATUM | RAYNESFORD e
PREBISH C/D| PUMPER B ] oUIMaA B | RAMPART B | RAYNHAM C
PREBLE 0 | PUNa A | ouINCY A ] RAMPARTER 8 | RAYNOLOSON 8
PRELO 8 | PUNALUUY D | QUINLAN C | RAMPS B ] RAYDHILL C

NOTES: TwO HYDROLOGIC SOIL GROUPS SUCH AS B/C INDICATES THE DRAINED/UNDRAINED SITUATION.
MODIFIERS SHOWN, E€.G.. B9EDROCK SUBSTRATUM, REFER 70 A SPECIFIC SOIL SERIES PHASE FOUND IN SOIL KAP LEGEND.

A-32 (210-VI-TR-535, Second Ed., June 1986)
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tmp#4 . txt
Manning Pipe Calculator

Given Input Data:

Shape it i e e e Circular
Ssolving for ....... ... i, Flowrate
Diameter .......cciciiiiieeneenan 15.0000 in
07 o 3 of o T 12.0000 1in
L3 o] < 0.0050 ft/ft
ManNNing's N ....evneiennnnnnsss 0.0100
Computed Results:
FloWrate .....vovviernernnnnnssen 5.8043 cfs
ATBA ittt e 1.2272 ft2
wWetted Area ........cciiiuininnnn 1.0525 ft2
Wetted Perimeter ................ 33.2145 1in
Perimeter .........cciiierreennnns 47.1239 1n
VETOCTLY +iiiiieiiniicnnnnnnns 5.5150 fps
Hydraulic Radius .......cvvvvvuns 4.5629 in
Percent Full .........iiveninenns 80.0000 %
Full flow Flowrate .............. 5.9381 cfs
Full flow velocity .............. 4.8388 fps
Critical Information
Critical depth .................. 12.5385 1in
Critical slope .....ccvvvvnivnnens 0.0044 ft/ft
Critical velocity ............... 5.4132 fps
Critical area ......covevuvinnnnn 1.1384 ft2
Critical perimeter .............. 33.6389 1in
Critical hydraulic radius ....... 4.8734 1in
Critical top width .............. 15.0000 -in
Specific energy ........ccoiivinnn 1.5038 ft
Minimum energy ............uieen.. 1.5673 ft
Froude number .............. 0., 1.0787
Flow condition .................. Supercritical

Page 1
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LEGEND

~ DRAINAGE BASIN
2 38 AC BASIN ACREAGE
4.77¢cfs Q100 FLOWRATE >
—_—
——
e == == mw DRAINAGE BOUNDARY N

e | mammeen TIME OF CONCENTRATION PATH

DITCH FLOW DIRECTION

OVERLAND FLOW DIRECTION

Voot wass

{ N FEET )
1inch =100 ft

\jA=Z34.98°

N iR=1175.60"

1Y Abahas 11°27°50"
{820 48"20"E

iLe=234.59°

CHD

BY

DESCRIPTION

DATE

GRAND JUNCTION |REVISION

ORCHARD GROVE SUBDIVISION
HISTORIC DRAINAGE CONDITIONS

CIAVONNE & ASSOCIATES

PH. (970) 243-6067

529 25 1/2 RD., SUITE B210
GRAND JUNCTION, COLORADO
FAX (970) 241-2845

THOMPSON-LANGFORD CORP.

tlc@®tlcwest.com

.’ , " %| ENGINEERS AND LAND SURVEYORS

DRAWN BY:
JWM
CHECKED BY:

DATE:
07/14/2003

SCALE:
Horizz  1"=100"

Project No:
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SHEET NO:
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