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I hereby certify that this Final Drainage Report for Santa Fe Ranch Subdivision was prepared
under my direct supervision.

Patrick M. O'Connor, P.E.
Registered Professional Engineer
State of Colorado, # 20759
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FINAL DRAINAGE REPORT
SANTA FE RANCH SUBDIVISION

L LOCATION AND DESCRIPTION OF PROJECT

Santa Fe Ranch Subdivision is located approximately 1/8 mile north of K Road along the east side of Big
Salt Wash. The Sketch-Plan was approved earlier this year and the project is currently within the Fruita
City limits zoned “Community Residential”. The project is comprised of one Mesa County Tax parcel
(number 2697-074-00-046) containing 9.691 acres. This is a request for Preliminary-Final Plan approval.

The proposed project will ultimately consist of 26 single-family residential lots for an overall density of
2.68 units per acre. Included are 2.920 acres of open-space (30.1% of total area) to be dedicated to the City
of Fruita for various uses including public trails.

Existing streets in the vicinity include Juniper Street adjacent inmediately to the east, and Ponderosa Drive
which exists in the Orchard Valley subdivision immediately adjacent to the south. Urban residential streets
are capable of being extend into the adjacent parcel to the east to provide neighborhood connectivity. All
streets and utilities will be constructed in conformance with current City of Fruita Standards and
Specifications. The project will be designed to comply with the standards listed in the current City of
Fruita Development Code for “Community Residential" zoning.

The site is currently vacant and being utilized as flood-irrigated pasture. Access to the project will occur
initially from the Juniper Street entrance, but can also be accomplished from the east once the adjacent
parcel is developed. Disturbance ofthe open space tract will be minimal in an attempt to minimize impacts
on the natural vegetation and wildlife of the Big Salt Wash. Irrigation of the developed area, especially
along the bank of Big Salt Wash, will be restricted to aid soil stability of the bank and to accommodate
peak watering demands with available water. Ownership of the open space tract will be dedicated to the
City. The landscaping, and maintenance, of all single family lots will be the responsibility of individual lot
owners.

The soils at the site have been evaluated by a geotechnical analysis included within Final Plan submittal
and are typical for the Fruita area. The surface soils generally consist of lean clays, sandy silts, and
silty sand. These soils are categorized as hydrologic soils group “B” which have low to moderate
infiltration capability and moderate runoff potential. This should not pose an adverse impact to
development of the site. There are no known geological hazards at this location which would preclude
site development as planned, provided the engineering recommendations of the construction drawings
and the Subsurface Exploration Report are followed.



IL EXISTING DRAINAGE CONDITIONS

MAJOR BASIN

Santa Fe Ranch is located in northwest Fruita within the major basin of the Big Salt Wash. Contours
on topographic maps of the site included in the appendix show that the site drains directly to the Big
Salt Wash, which ultimately drains into the Colorado River approximately %2 mile downstream.

The developed portions of Santa Fe Ranch do not exist within the designated100 year floodplain of the
Big Salt Wash, Colorado River Basin, or any other basin as delineated by the July 15, 1992 Flood
Insurance Rate Maps produced by FEMA. The 100 year floodplain, per these maps, does exist along
the Big Salt Wash, but is contained below the upper bank and is not within the area designated for
residential construction.

SITE

Topography of the property is relatively “flat” in nature, sloping generally southwest at an average rate
of less than one percent. Pasture grasses cover most of the site with gated-pipe providing irrigation
delivery and tail-water being collected around the perimeter by surface ditches. Irrigation is delivered
to the property by a Grand Valley Irrigation Company pipeline existing in the northeast corner of the
site. Runoff from the site has historically flowed south to be collected by a tailwater ditch along the
southern boundary. This ditch flows west to an existing drain pipe in the southwest corner which
discharges stormwater runoff and irrigation return flows directly into the Big Salt Wash.

OFF-SITE IMPACTS TO THE SITE

Offsite surface runoff in the vicinity is collected and diverted away from the site by the existing
topography and surface ditches surrounding the project. Existing topography of the area can been seen
from maps in the appendix to drain generally south and west, toward Big Salt Wash and the river. The
wash exists generally along the north and west boundaries, providing a collection barrier from the
north. The property to the east drains to the south, not to the west, along the common boundary with
Santa Fe Ranch and, therefore, does not impact the site. An existing subdivision (Evening Breeze)
exists immediately south of the site which contains and discharges runoff directly to the Big Salt Wash
through its own system of streets and stormwater management.



III. PROPOSED DRAINAGE CONDITIONS

CHANGES IN DRAINAGE PATTERNS

No major change in the released drainage pattern is proposed for the site. Drainage patterns within the
site will be modified to accommodate development and to better control surface flows to designated
collection areas. Development of the site will eliminate flood-irrigation practices through the
installation of a pressurized irrigation system delivering water to each lot for distribution to small
individual lawns. Upon development, runoff will flow into the streets to be collected and directed for
direct-discharge into the Big Salt Wash near the southwest corner of the site, where it has historically
drained

Improvements are proposed for the discharge location to prevent erosion. Once the runoff reaches the
low-point in the streets (near the southwest corner) it will be carried by a concrete channel/walkway to
the bank of the wash. Here it will be discharged into an underground pipeline to transport flows to the
wash, under proposed walking trails in the open-space.

MAINTENANCE

Access to the stormwater management improvements will be by platted streets and easements as
required. A Home Owners Association will be formed to provide maintenance responsibility for the
surface improvements related to the facility. Operation and maintenance of the future underground
storm sewers will ultimately be the responsibility of the City of Fruita.



IV.  DRAINAGE DESIGN CRITERIA AND APPROACH

REGULATIONS

The City of Fruita Stormwater Management Master Plan (SWMMP - June, 1998) and Mesa County
Stormwater Management Manual (SWMM - May, 1996) were used as the basis for analysis and
facility design criteria. No other master drainage plan has been completed for the area, to our
knowledge. This development was designed within the guidelines of the SWMMP and the SWMM to
assure minimal impacts to downstream properties.

HYDROLOGICAL CRITERIA

Because the project is a residential development containing sub-basins less than 25 acres, the “Rational
Method” was used to calculate the historic and developed flow rates. As required, a minor storm is
considered to be a 2-year frequency and a major storm is considered to be a 100-year frequency event.

Runoff Coefficients and intensity-duration-frequency data used in the computations were based on the

most recent SWMM criteria defined above. Coefficients were assigned based on land use and
hydrologic soils group. Haestad Methods software (“Pondpack’) was used to perform the calculations.

HYDRAULIC CRITERIA

All site facilities and conveyance elements were designed in accordance with the City of Fruita
SWMMP and the City of Fruita Design Standards and Construction Specifications.

The design includes a concrete channel/walkway and a section of 15" RCP pipeline to carry water from
the street to the discharge location in the wash. Open channels and pipelines were analyzed using

Manning’s Equation and roughness coefficients found in the SWMM Manual. Haestad Flowmaster
Software was used to perform the calculations. Copies of these calculations are included in the

appendix.
DIRECT-DISCHARGE (DRAINAGE IMPACT FEE)

A calculation of the DRAINAGE IMPACT FEE follows. It is based on the composite “C” values
calculated in the appendix and the formula contained within the Fruita SWMMP manual.

$FEE = $12,000 ( Cyio - Crioo) A %7
= $12,000 (0.36 - 0.25) 9.691 *7

= $6,471.90



V. RESULTS AND CONCLUSION
AREAS

Site (Total) 9.70 Acres

RUNOFF COEFFICIENTS - “C”

Big Salt Wash area -0.18 2 yr.) 0.21 (100 yr.)

Pasture -022 2 yr) 0.27 (100 yr.)

Developed (% ac./unit) -0332yr) 0.42 (100 yr.)
TIMES OF CONCENTRATION

Historic Site - 32 minutes

Developed Site - 20 minutes

RUNOFF (All Flows are cubic-feet per second)

Historic Total
Site (Undeveloped Site (Developed)

2 Year 1.05 1.89
100 Year 498 9.32
CONCLUSION

The developed site will direct-discharge runoff into the Big Salt Wash at rates greater than the historic
rates, but generally in the same location. No detention is proposed for developed runoff from this site,
therefore a Drainage Impact Fee has been calculated. Irrigation return flows from the site should be
greatly reduced by the elimination of furrow irrigation and the implementation of reduced landscaping
and watering restrictions.
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w8 ATV L

(simey £q auop ytom Jo wonealIpo ¥ aq o) sanaddy I “spar (g

SINADMAIO0D JAONNY AOILLAN TV

*IFN 10§ $I4UBL INJUA ),

-0 ‘p AqR], Wwouy payipoly)
NOILVY

Auursd 0) SIHVAUNS
OSIIN J3pun san[wA 35N ‘SBIIE [upn)snpu] pus RN a0 ospe pue ypun 2ad asom | unifp 12)nad 30 jum sad atow gy 18I[} £69] Ju juanrdopaaap upuapisat dog 't

*a3uwr IN3nf N[ uf anfua ), ¥ 35N ‘(s3pnupu g ( 2.1) suerojs uoppranp saduoj Jof
Agas19a107) 23wws mof 13 up angra w.MN«.Cc asn Jupmopye “ray3py sy Lyjondes HopjRN) UL (S2pnupn I S 3 1) SuLI0)s uopunp 13).0ys 3upinp ‘praauad uf uopinp uLiops

ptre ‘23wa0)s uopssaadap adwpins 226pum8 Jo £)12uadowwor] *aduys ojsuq 58 yons SUORIPI0d 3)y5 Jo Juauadpnf Supraaujdua xoj smopw papransd 8IN{EA JO 3Tums ayj ], ‘T
Kppanaadsaa ‘suwiops avak-gor pU® X824-7 3y} 0) UpepIad Mmojaq pus JA0qu sIN[UA ‘I STLON
89" - 09’ 19 -t¢ £ - §C-Lb | 9p-8E os-or | -zt ,
85 - 05 b - o b - 8¢ 8 -0r | ov-zg Sh-gg | 9¢-9T spunosBAvid ‘sauajaungy
T8O w-v9 | 655 §9- LS |95 8k 09 -0 | T - 7
89" - 09 b9’ - 9¢° 95" - 8’ 8¢°-0¢" | os -z §¢ st | or-o¢ urdeospire] j2Avs8 puv uxeB-toN
EGRIR e | se st -LE | 9C -8 o -0€ | Te-it ) T
8% - O by - 9¢ 9¢" - 8T 8€'-0¢ | 0C-IT se-¢T | 9T -9t (s3red ‘sunwp) Burdraspuey uaasg
618 | S8 | e TSE €8 -5 | o8-l 6L vl | SU-OL . o
SR -LL LL - 69 SL- LY SU-LY | TL-by | YL-¥9 | oL -09 (14013 pus jos) seare ayres )
e L6 96 | i6 96’ L6’ 96’ S
13 $6' b6 g6 ve <6 6 EJOOJ PUR JUAWIARY
. SAIVAUNS “ISIN
+6 - op 8y - 0b’ ob' - ¢ w-ve | 9ot -8T 6E -6 | 9t -9T
£ -s¢ 6¢ - It YA ve-9r | 61T - | 6T-6l nun sad as0w |
KGR oS-ty | tr st | vho9C | ob T TE i€ | 6E - 60 R
SH-LE oF - T¢ $§ - LT 9 -87 | 1€ -€T vE-vT | 0g-0T 1un s2d 210w 7/
19T 98 | 6b - ib 0s-T¥ | ov -8t 8 -8€ | Sb -5t T
0$ - Tt s -LE | ob e W -€€ | LE-6T 6€ -6 | 9t -9r nun sod 2500 g/
R 097-7s” | 65 -5h S-Lv |05 -z | -y | er -6t | B T
€5 -5t 6b - 1Y bt - 9f" 9 -3¢ | v -pE vh-ve | 1b - 1E nun s2d 2109 g/
BT w-v $9 - L§ L9-65 | -5 95 | T T -
§9°-L§ 19-¢¢ | 95 -8 8¢°-08" | €5 - 9¢ -9b" | £¢ -€p tun 3ad 2100 g/
SYAUV IVIINAAISTY
€ -§T 8T - 0T v -9l or-81" |l wr-vr vU-rl | 1T
8T -0T v - 90 1z-er weylt L6l -Ir 1IT-11° | 8U'-80° 83104
T8E08T -y | those sV -LE | 9¢ - 8C 00t | TE T T T
85 - O t-9¢ | 9g-8T 8¢ -0¢ | o¢-IT se-¢T | or-9r MopRIpy
oL Ty 09 -5 | 05 -th € -sh | tr e TR TR k
8¢ - 05 A S w-ve sv'-Le | 9t -8T ot -o¢ | o€-0T amiseq
R TR |t ST 9% -8C | 6L -iC FOR A BT 1R » T
6€ - 1¢ vE - 9T LT - 61 6T-1T | €51 9T -91" | €T-€l [eImnaLBy pajeaning
B G 8h-0b | b st | Sb-LE | 9¢ - 8T Tov-oe | zE-ir b
8t - op v - 9¢ 9¢ - 8T ge-0¢ | o -z sE-sT | 9T -9r punos oreg
SVAUY 4440 1TZATANA
+%9 +%9 %9-T +%9 %9T +%9 | %91
o) i v SOILLSHALDOVUVHD
AOVAUNS
(SNOLLdIIDSAA HOA «Ju XIANAddYV d4S) dNOUD T1O0S JID0TOUUAANH SOS YO IS ANVT

YO €10 Q34013A3Qg
te'o BI'0 3883 /4Hsym
Lxo heo Y sy

A ool -9k Z,

DEC 1994



Quick TR~5%5 Ver.5.46 S/N:
Executed: 21:24:30 09-04-2003

SANTA FE RANCH SUBDIVISION
JOHN FOLKESTAD - FRUITA, CO
COMPOSITE "C" VALUES
9/1/03

”CJ‘V%LUE
RUNOFF -CURVE—NUMBER SUMMARY

) . ® 0 © © 5 0 066 6 00 00000 0 06 06060000 00
* e . ® o o 00 0 0 0

I’C_ "Va Lue
Subarea Area -cN-
Description (acres) (weighted)
HIST SITE 2 YR 9.70 ©.21
HISTORIC 100 YR 9.70 ©.25
DEV. SITE 2 YR 9.70 ©.29

DEV SITE 100 YR 9.70 0.36



Quick TR-55 Ver.5.46
Executed: 21:24:30

S/N:
09-04-2003

SANTA FE RANCH SUBDIVISION
JOHN FOLKESTAD - FRUITA, CO
COMPOSITE "C" VALUES

9/1/03

RUNOFF CURVE NUMBER DATA

Composite Area: HIST SITE 2 YR

SURFACE DESCRIPTION

FURROW IRRIGATED FIELD
BIG SALT WASH - DENSE VEG.

COMPOSITE AREA --->

Composite Area: HISTORIC 100 YR

SURFACE DESCRIPTION

FURROW IRRIGATED FIELD
BIG SALT WASH - DENSE VEG.

COMPOSITE AREA -——>

Composite Area: DEV. SITE 2 YR

SURFACE DESCRIPTION

DEVELOPED AREA - 1/4 AC/UNIT
BIG SALT WASH - DENSE VEG.

COMPOSITE AREA --->

oooooooooooooooooooooooo e o o

AREA CN
(acres)
6.90 22
2.80 18
9.70 20.8
AREA CN
(acres)
6.90 27
2.80 21
9.70 25.3
AREA CN
(acres)
6.90 33
2.80 18
9.70 28.7

(25)

(29 )



Quick TR-55 Ver.5.46 S/N:
Executed: 21:24:30 09-04-2003

Composite Area: DEV SITE 100 YR

AREA CN
SURFACE DESCRIPTION (acres)
DEVELOPED ARFA - 1/4 AC/UNIT 6.90 42
BIG SALT WASH - DENSE VEG. 2.80 21
COMPOSITE AREA —---> 9.70 35.9

Deravack IMP(\C\' \:/F,'E CAL(MLA‘T\D(\\

# Fes = PReco <ch=e‘ Cﬂm\ A°‘7

o7
= % 12,000 (036 -o.p\s\/ q.691

= 24472090



SECTION 3
TIMES OF CONCENTRATION



Quick TR-55 Ver.5.46 S/N:
Executed: 20:58:13 09-04-2003 SANTA FE.TCT

SUMMARY SHEET FOR Tc or Tt COMPUTATIONS
(Solved for Time using TR-55 Methods)

SANTA FE RANCH SUBDIVISION
HISTORIC AND DEVELOPED Tc'’s
9/01/03

Subarea descr. Tc or Tt Time (hrs)

HISTORIC SITE Tc 0.53 = 32 minurss

DEVELOPED SITE Tc 0.33 2O MinuTES



Quick TR-~55 Ver.5.46 S/N:

Executed: 20:58:13 09-04-2003 SANTA FE.TCT

SANTA FE RANCH SUBDIVISION
HISTORIC AND DEVELOPED Tc’s
9/01/03
Tc COMPUTATIONS FOR: HISTORIC SITE

SHEET FLOW (Applicable to Tc only)

Segment ID 1
Surface description PASTURE
Manning’s roughness coeff., n 0.0300
Flow length, L (total < or = 300) ft 300.0
Two-yr 24-hr rainfall, P2 in 0.700
Land slope, s ft/ft 0.0050
0.8
.007 * (n*L)
T = ~—c———mm—————e hrs 0.40
0.5 0.4
P2 * s
SHALLOW CONCENTRATED FLOW
Segment ID 2
Surface (paved or unpaved)? Unpaved
Flow length, L ft 500.0
Watercourse slope, s ft/ft 0.0050
0.5
Avg.V = Csf * (s) ft/s 1.1409
where: Unpaved Csf = 16.1345
Paved Csf = 20.3282
T =1L,/ (3600%V) hrs 0.12
CHANNEL FLOW
Segment ID
Cross Sectional Flow Area, a sq. ft 0.00
Wetted perimeter, Pw ft 0.00
Hydraulic radius, r = a/Pw ft 0.000
Channel slope, s ft/ft 0.0000
Manning’s roughness coeff., n 0.0000
2/3 1/2
1.49 * r * s
V= e ft/s 0.0000
n
Flow length, L ft 0]
T =1L/ (3600%V) hrs 0.00
) TOTAL TI

.40



Quick TR-55 Ver.5.46 S/N:
Executed: 20:58:13 09-04-2003 SANTA FE.TCT

SANTA FE RANCH SUBDIVISION
HISTORIC AND DEVELOPED Tc’s
9/01/03
Tc COMPUTATIONS FOR: DEVELOPED SITE

SHEET FLOW (Applicable to Tc only)

Segment ID 1
Surface description LAWN
Manning’s roughness coeff., n 0.0450
Flow length, L (total < or = 300) ft 120.0
Two-yr 24-hr rainfall, P2 in 0.700
Land slope, s ft/ft 0.0100
0.8
.007 * (n*L)
T = ————————————-- hrs 0.20
0.5 0.4
P2 * s
SHALLOW CONCENTRATED FLOW
Segment ID
Surface (paved or unpaved)?
Flow length, L ft 0.0
Watercourse slope, s ft/ft 0.0000
0.5
Avg.V = Csf * (s) ft/s 0.0000
where: Unpaved Csf = 16.1345
Paved Csf = 20.3282
T =L / (3600%V) hrs 0.00
CHANNEL FLOW
Segment ID 2
Cross Sectional Flow Area, a sq.ft 4.00
Wetted perimeter, Pw ft 24.00
Hydraulic radius, r = a/Pw ft 0.167
Channel slope, s ft/ft 0.0050
Manning’s roughness coeff., n 0.0160
2/3 1/2
1.49 * ¢ * s
V= - ft/s 1.9943
n
Flow length, L ft 900
T =L / (3600*V) hrs 0.13

TOTAL TIM

t e



SECTION 4
RUNOFF



Quick TR-55 Ver.5.46
Executed: 22:05:19

S/N:
09-04-2003

SANTA FE RANCH SUBDIVISION - FRUITA
HISTORIC RUNOFF - TOTAL SITE

9/1/03

* % % % % * SUMMARY OF RATIONAL METHOD PEAK DISCHARGES * * * % % %

Q

adj * C * I * A

Where: Q=cfs, C=Weighted Runoff Coefficient, I=in/hour, A=acres
adj = ’C’ adjustment factor for each return frequency

Subarea

Runoff Area
Descr. ¢’ acres
PASTURE 0.220 6.90
WASH/DENSE 0.180 2.80

RETURN FREQUENCY = 2

years
‘C’ adjustment, k =1
Adj. ’'C’ = Wtd.’C’ x 1
Adj. I Total Peak Q
rc! in/hr acres (cfs)
0.208 0.520 9.70 1.05




Quick TR-55 Ver.5.46 S/N:
Executed: 22:05:19 09-04-2003

SANTA FE RANCH SUBDIVISION - FRUITA
HISTORIC RUNOFF - TOTAL SITE

9/1/03

* % % % % % SUMMARY OF RATIONAL METHOD PEAK DISCHARGES * * % * * %

Q=adj * C * I *A
Where: Q=cfs, C=Weighted Runoff Coefficient, I=in/hour, A=acres
adj = ’C’ adjustment factor for each return frequency

RETURN FREQUENCY = 100 years
‘C’ adjustment, k = 1.1905
Adj. ’C’ = Wtd.’C’ x 1.1905

Subarea Runoff Area Tc wtd. Adj. I Total Peak Q
Descr. rct acres (min) rc? rc’ in/hr acres (cfs)
PASTURE 0.220 6.90
WASH/DENSE 0.180 2.80
32.00 0.208 0.248 2.070 9.70 4.98




Quick TR-55 Ver.5.46
Executed: 22:03:48

S/N:
09-04-2003

SANTA FE RANCH SUBDIVISION - FRUITA
DEVELOPED RUNOFF - TOTAL SITE

9/1/03

* % % % % % SUMMARY OF RATIONAL METHOD PEAK DISCHARGES * * % % % %

Q

adj * C * I * A

Where: Q=cfs, C=Weighted Runoff Coefficient, I=in/hour, A=acres

adj =

Subarea Runoff Area

Descr. rct acres
DEVELOPED 0.330 6.90
WASH/DENSE 0.180 2.80

—— e - - ——— ——— —— -

20.00

0.287

’C’ adjustment factor for each return frequency

RETURN FREQUENCY = 2

years
‘C’ adjustment, k =1
Adj. ’'C’ = Wtd.’c’ x 1
Adj. I Total Peak Q
rc? in/hr acres (cfs)
0.287 0.680 9.70 1.89




Quick TR-55 Ver.5.46
Executed: 22:03:48

S/N:
09-04-2003

SANTA FE RANCH SUBDIVISION - FRUITA
DEVELOPED RUNOFF - TOTAL SITE

9/1/03

* % % % % % SUMMARY OF RATIONAL METHOD PEAK DISCHARGES * * % * % =%

Q

adj * C * I * A

Where: Q=cfs, C=Weighted Runoff Coefficient, I=in/hour, A=acres
adj = ’‘C’ adjustment factor for each return frequency

Subarea Runoff Area

Descr. ¢’ acres
DEVELOPED 0.330 6.90
WASH/DENSE 0.180 2.80

RETURN FREQUENCY =
‘C’ adjustment, k =

100 vyears

= 1.2414

Adj. ’C’ = Wwtd.’C’ x 1.2414
Adj. I Total Peak Q
rc’ in/hr acres (cfs)
0.356 2.700 9.70 9.32




SECTION 5§
HYDRAULICS



SANTA FE RANCH - STORM OUTLET CHANNEL
Worksheet for Trapezoidal Channel

Project Description

Project File c:\haestad\fmw\santa fe.fm2
Worksheet OUTLET CHANNEL
Flow Element Trapezoidal Channel
Method Manning's Formula
Solve For Discharge

Input Data

Mannings Coefficient 0.013

Channel Slope 0.005000 ft/ft
Depth 0.50 ft

Left Side Slope 1.000000 H : V
Right Side Slope 1.000000H : Vv
Bottom Width 6.00 ft
Results

Discharge 15.16 cfs
Filow Area 3.25 ft2
Wetted Perimeter 7.41 ft

Top Width 7.00 ft
Critical Depth 0.56 ft
Critical Slope 0.003334 ftfft
Velocity 4.66 ft/s
Velocity Head 0.34 ft
Specific Energy 0.84 ft
Froude Number 1.21

Flow is supercritical.

09/05/03

12:11:46 PM

Haestad Methods, Inc.

BANNER ASSOCIATES, INC.
37 Brookside Road Waterbury, CT 06708 (203) 755-1666

FlowMaster v5.08
Page 1 of 1



SANTA FE RANCH - STORM OQUTLET PAN
Cross Section for Trapezoidal Channel

Project Description

Project File c:\haestad\fmw\santa fe.fm2
Worksheet OUTLET CHANNEL

Flow Element Trapezoidal Channel
Method Manning's Formula

Solve For Discharge

Section Data
Mannings Coefficient 0.013

Channel Slope 0.005000 ft/ft
Depth 0.50 ft
Left Side Slope 1.000000H :V
Right Side Slope 1.000000H :V
Bottom Width 6.00 ft
Discharge 15.16 cfs

/ 0.50 ft

( !
6.00 ft VB
H 1

NTS

09/05/03 BANNER ASSOCIATES, INC. FlowMaster v5.08
12:11:55 PM Haestad Methods, inc. 37 Brookside Road Waterbury, CT 06708 (203) 755-1666 Page 1 of 1



SANTA FE RANCH - STORM QUTLET PIPE
Worksheet for Circular Channei

Project Description

Project File c:\haestad\fmw\santa fe.fm2
Worksheet Storm Outlet

Flow Element Circular Channel
Method Manning's Formula
Solve For Discharge

Input Data

Mannings Coefficient 0.013
Channel Siope 0.050000 ft/ft
Depth 1.256 ft
Diameter 15.00 in
Results

Discharge 14.44 cfs
Flow Area 1.23 ft2
Wetted Perimeter 3.93 ft
Top Width 0.33e-7 ft
Critical Depth 1.23 ft
Percent Full 100.00

Critical Slope 0.045594 ft/ft
Velocity 11.77 ft/s
Velocity Head 215 ft
Specific Energy 3.40 ft
Froude Number 0.34e-3
Maximum Discharge 15.54 cfs
Full Flow Capacity 14.44 cfs
Full Flow Slope 0.050000 ft/ft

Flow is subcritical.

09/05/03

12:18:29 PM

Haestad Methods, Inc.

BANNER ASSOCIATES, INC.
37 Brookside Road Waterbury, CT 06708 (203) 755-1666

FlowMaster v5.08
Page 1 of 1



Table
Rating Table for Circular Channel

Project Description

Project File c:\haestad\fmw\santa fe.fm2
Worksheet Storm Outlet
Flow Element Circular Channel
Method Manning's Formula
Solve For Discharge
Constant Data
Mannings Coefficient 0.013
Depth 1.25 ft
Diameter 15.00 in
Input Data
Minimum Maximum Increment
Channel Slope 0.005000 0.050000 0.005000 ft/ft
Rating Table
Channel
Slope Discharge
(ft/ft) (cfs)

0.005000 4.57

0.010000 6.46

0.015000 7.91

0.020000 9.14

0.025000 10.21

0.030000 11.19

0.035000 12.08

0.040000 12.92

0.045000 13.70

0.050000 14.44

09/05/03 BANNER ASSOCIATES, INC. FlowMaster v5.08

12:19:34 PM Haestad Methods, inc. 37 Brookside Road Waterbury, CT 06708 (203) 755-1666 Page 1 of 1
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