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| hereby certify that this Final Drainage Report for Woodland Creek Estates
Subdivision was prepared under my direct supervision.

Patrick M. O’Connor
Registered Professional Engineer
State of Colorado, #20759
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FINAL DRAINAGE REPORT
WOODLAND CREEK ESTATES

I LOCATION AND DESCRIPTION OF PROPERTY

Woodland Creek Estates Subdivision is located in the City of Fruita, Colorado, at the northeast comer
of 18 and K Road. The parcel number for the site is 2697-093-00-114. The entire project proposes a
total of 54 single family lots with intention to complete development in one phase with associated
infrastructure, including streets, utilities, and roadway improvements. Woodland Creek will contain
single family homes offering lots from 7000 to over 17,000 square feet; average lot-size is 7857 square
feet.

Existing streets in the vicinity include 18 Road adjacent along the western border and K Road to the
south. A system of urban residential streets is proposed to run through the project providing access
west to 18 Road from Woodland Avenue and north to the adjacent Sunflower Estates Subdivision at
Hawthorne Street. Woodland Avenue will also provide interconnection to the east for future
development. Arches Drive extends across K Road from Vista Valley PUD into the subdivision to
provide southern access and interconnection to Vista Valley.

Presently, the land is furrow-irrigated and used agriculturally as pasture. The site currently contains
one residential structure and outbuildings in the southwest corner. This house will remain and be
incorporated into the subdivision. Surrounding land uses in the vicinity include similar single family
subdivisions; Sunflower Estates to the north, Vista Valley PUD to the south, and Holly Park West to the
northeast. Some larger undeveloped parcels exist to the east (2697-093-00-5080) and to the west
(2697-084-00-044) Across K Road to the south is another undeveloped parcel which is part of Vista
Valley PUD and is projected to be a neighborhood commercial development. The property was found
eligible for annexation to the City of Fruita by a resolution passed by the City Council on December 5",
2006 with staff recommended for approval of the annexation. The project is within the Future Land Use
Area designated as Community Residential.

Existing ground cover over most of the site currently consists of a moderately dense stand of
previously irrigated pasture grasses draining west to an existing storm inlet with an 18" RCP discharge
culvert. The site has been in agricultural utilization for the last few years, with a variety of row-irrigated
crops. The site soils generally consist of Ravola Clay Loam (Ra, 0% to 2% slopes) and Billings Silty
Clay Loam (Bc, 0% to 2% slopes). These soils are categorized as hydrologic soil groups B and C
which have moderate to slow infiltration rates and moderate to slightly more rapid runoff potential. This
should not adversely impact site development.

After development, runoff from the site will flow to the south and west, carried above-ground by streets
and through drainage easements, as required, draining into the detention/irrigation facility in the south
west corner of the site. Stormwater detention is proposed to attenuate developed runoff, releasing to
the historic drain. The site is not located within any known 100 year flood plain as delineated by FEMA
flood mapping.

irrigation water is provided by Grand Valiey Irrigation Company and is delivered by pipeline to the
northeast corner of the site.

Landscaping and irrigation of the proposed open space tracts shall be installed by the developer per
Landscape Plans provided with final submittal. Surface maintenance of these open space tracts will
ultimately become the responsibility of the Homeowners Association. Landscaping, irrigation, and
maintenance of all single family lots will be the responsibility of the individual lot owners.



iL. EXISTING DRAINAGE CONDITIONS

Major Basin

Woodland Creek Estates is located in the northeast portion of the City of Fruita. Runoff from the site
flows west through storm sewers, located within the City, to Little Salt Wash before ultimately dumping
into the Colorado River.

The site does not exist within the 100 year floodplain of the Colorado River or any other major basin as
delineated by the current floodplain mapping available on the City or FEMA websites. This mapping is
said to reflect the July 15, 1992 Flood Insurance Rate Maps produced by FEMA. Partial copies of the
website mapping from FEMA and the City are enclosed in the Appendix.

Site

Topography of the property is relatively level and consistent in nature, sloping generally to the west and
southwest at an average rate of less than one percent. Tailwater enters the existing K Road Storm
Sewer (30" RCP) after entering the existing storm iniet near 18 and K Road, at the northeast corner of
the intersection and southwest corner of the site. According to City utility mapping, runoff flows west
under 18 Road and south under K Road in existing 18” RCP culverts to the 30" pipeline. Another drain
exists near the southeast corner of the site which drains irrigation headwater overflows along the east
boundary. This drain will no longer be needed for this site given the changes in irrigation practices and
grading proposed for the project, it will, however, continue to be a potential drain for the property
adjacent to the east.

Off-site Impacts to the Site

Properties and roadways along the perimeter of the property are generally graded away from the site
and, therefore, intercept most flows and prevent them from entering the project. Properties south and
west of the site generally drain to the south and west, away from the project. Sunflower Estates, to the
north, appears to have no detention facility and to direct-discharge via internal street runoff to the west
into 18 Road. Holly Park, to the east, appears to drain south through its internal streets to an existing
detention facility before draining into the 30" K Road drain pipe. 18 and K Roads will carry runoff
around and past Woodland Creek Estates, either above-ground or through the storm drains within
them. There is no visible evidence of runoff from any offsite area entering onto the property.

1. PROPOSED DRAINAGE CONDITIONS

Changes in Drainage Patterns

No major changes in the released drainage patterns are proposed for the site. Drainage patterns within
the site are proposed to be modified to accommodate development and better control surface flows to
designated collection areas. The developed site was broken into two separate basins to calculate flows
to the two individual storm inlets at the south end of Vintage Lane. Basin 10 consists of 27 lots
contained within the internal core (Blocks 2 and 3). Basin 20 is comprised of 27 lots in the site
perimeter (Blocks 1, 4, 5, and 6).

Upon development, runoff will generally flow south and west in streets to be collected at the two
proposed inlets, detained, and released at a controlled rate from a detention facility designated in the
southwest corner of the site. This facility will consist of a detention pond and concrete release structure
which will empty into the existing storm inlet near the northeast corner of the 18 and K Road
intersection. From here, it will follow the historic path, continuing to flow under 18 and K Roads in
existing 18" culverts to the 30" RCP drain in K Road. Calculations indicate that developed rates of
release will be reduced from the runoff flow rates historically generated.



Maintenance

Access to the stormwater management facility 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 any underground storm sewers will
ultimately be the responsibility of the City of Fruita.

Homeowners and Builders Responsibility

All builders and homeowners are advised to read and follow the information regarding drainage and
grading provided in the “Subsurface Soils Exploration” report produced by Grand Junction Lincoln
DeVore, Inc. (dated: February 1, 2007). Engineered foundations are required for the Woodland Creek
Estates project.

. DRAINAGE DESIGN CRIERIA AND APPROACH

Regulations

The Mesa County Stormwater Management Manual (SWMM), dated May, 1996, was used as the basis
for analysis and facility design criteria. The recommendations of the June, 1998 Stormwater
Management Master Plan (SWMMP) for the City of Fruita were also reviewed and do not appear to be
conflicted by this development. This development was designed and is intended to be constructed
within the guidelines of the SWMM and SWMMP to assure minimal impacts to downstream properties.

Hydrologic Criteria

Because the project is a residential development containing an overall watershed basin greater than ten
acres, the SCS Unit Hydrograph Method was used to calculate the historic and developed flow rates.
As required by the SWMM, the minor storm event is considered to be the 2 year frequency storm and
the major storm event is considered to be the 100 year frequency event.

Runoff Coefficients and precipitation 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 (PondPack — Version 10) software was used to perform the calculations.
Copies of the coefficient tables and methods used to determine a composite coefficient for each sub-
basin are included in the appendix.

Note: Using SCS Methods produces relatively little (sometimes zero) two-year runoff for areas with a
CN Value of less than 80 (typical historic areas). This is due to the nature of the equations used to
calculate runoff by these methods and the fact that the two-year precipitation level is 0.7” for the Grand
Valley (per SWMM). A quick review of SCS Runoff Charts shows little potential runoff at such a low
precipitation value, even for developed areas with much higher CN Values typically in the 80’s or 90's.
Therefore, many of the reported flows in this report will ignore 2-year results (historic or developed)
when less than 0.1 cfs. These flows are considered insignificant.

Hydraulic Criteria

Open channels and pipelines were analyzed using Manning’s Equation and roughness coefficients
found in the SWMM. Haestad Methods (FlowMaster 2005) software was used to perform the
calculations. Copies of these calculations are included in this report.



V. RESULTS AND CONCLUSIONS

AREAS
Total Site — 13.49 acres (Historic Basin)
Developed: Basin 10 - 6.79 acres (27 lots)
Basin 20 - 6.70 acres (27 lots)

RUNOFF COEFF. — SCS “CN” Values - Hydrologic Soil Group “B”

Area, Ac. CN
Historic: Straight row-crops, good crop residue 13.34 78
Historic: Driveway, Gravel 0.09 85
Historic: Roofs, concrete 0.06 98
Historic: (composite) - see appendix for calc’s 13.49 78
Developed: Asphalt, concrete, roofs 6.34 98
Developed: Landscaped, lawns 4.96 69
Developed: Landscaped, desert or non-turf 2.19 77
Developed: (composite) - see appendix for calc’s 13.49 81
TIMES OF CONCENTRATION
Historic: (site) - 0.5533 hours
Developed: on-site (Basin 10) - 0.2935 hours
Developed: on-site (Basin 20) - 0.3628 hours
RUNOFF (All Flows are C.F.S.)
Historic Developed Developed
Undeveloped Site Site (undetained) (Detained/Released)
2 Year 0.01 0.03 0.03 # -
100 Year 4.50 8.27 401 —— 84T of kisten
DETENTION VOLUMES — Top of Pond: 4531.85
Storm Volume (ft*) High Water Elev. Released Flows
2-Yr. 86 4527.47 0.03 cfs
100-Yr. 7,460 4529.84 4.01 cfs

CONCLUSION

The detention facility will attenuate developed flows and discharge runoff into the existing storm inlet
and culvert under 18 Road. In accordance with criteria outlined in the Mesa County SWM Manual,
increased peak runoff rates produced onsite by the developed condition will be controlied by the
proposed detention facility and released at rates less than historic.



APPENDIX

SITE MAPS

Major Basin Drainage Map - U.S.G.S. Map

Location Maps — G.1.S. Aerial Photo’s (2 pages)

Floodplain Map — City of Grand Junction Website

Floodplain Maps — FEMA Panels (Fruita and Mesa County — 2 pages)
Grading and Drainage Plan (Sheet 15) incl. storm sewer profiles
Existing storm sewer data from City of Fruita

Enlarged Pond Grading Contours (2 pages)

COEFFICIENTS

“CN” Values — SCS Method (Cultivated Agricultural - Historic)
“CN” Values — SCS Method (Urban Areas - Developed)
Composite “CN” Calculations (6 pages)

Manning’s “n” Table

TIMES OF CONCENTRATION
Predeveloped Site (HISTORIC)
Developed Site (PROPOSED - Basins 10 and 20, 2 pages)

RUNOFF - HISTORIC

2-Year and 100-Year Storm Summary
SCS Method Calculations - Runoff

RUNNOFF — DEVELOPED

Schematic

2-Year and 100-Year Master Design Storm Summary
100 Year Site Hydrographs — Pond Inflow and Outflow
Pond Routing Summary — 100 Year

Pond E-V-Q Table (3 sheets)

SCS U.H. Calc’s : Basins 10/20 (2 sheets)

HYDRAULICS

Maximum Half-Street Flows SWM Manual

Maximum Inlet Capacity — NEENAH: use for std. rollover grate
Pond Rating Table

V-Notch Weir Data

V-Notch Weir Rating Table

12", 15”, 18" Storm Drains — Capacity Worksheets (5 pages)
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STA. 0+47.38

STA. 0+70.66 (CEN. OF BOX)
(CEN. OF BOX) STORM INLET A-1
DET. OUTLET STRUCT. N 71303.34

N 71251.41 E 47398.39

E 47337.35

(SEE DETAIL, THIS SHEET)
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2
COEFFICIENTS



DO NOT USE THIS TABLE ALONE. USEIN !
CONJUNCTION WITH FIGURES "C-2" AND "C-3""

Curve Numbers for Hydrologic Soll

J e

Bare soil
Crop residue cover (CR)

88e

Straight row (SR)  F ey TRRIVGATED
SR+CR

o0
LA

Contoured (C)

SRR TRt R LRt R LR R LR LR R L

BE B8R 2P B2 23 VR PR PR IR B2 23 NG KR N8 82 83 Pw

38 N8 e I3 33 82 28 228 82 I3 I8 28 8% 3%

g

1Average runoff condition, and I, = 0.28. .
’Oopmidaemappﬂumﬂyﬁmidnekonatms%ofthenrfaeethmghoutﬂleyur.
3Hydrologic condition is based on combination of factors that affect infiltration and runeff, including () deasity and canopy of

vegetative areas, the amount of year-round cover, () amount of grass or close-seeded legumes in rotations, (d) percent of residue
cover on the land surface (good > 20%), and (¢) degree of surface roughness.
Poor: Factors impair infiltration and tend to increase runoff.

Good: Factors encourage sverage and better than average infiltration and tend to decrease runofl.
Reproduced from TR-SS (SCS 1986

SCS CURVE NUMBERS: el X1
Preliminary Values for Cultivated Agricultural Lands TABLE "C-2b

DEC 1994 C-11



Cover Description

Cover Type and Hydrologic Condition

Fully developed urban areas (vegetation established)

Open space (lawns, parks, gotf courses, cemeterics, efc. )’
Poor condition (grass cover <50%) .....occiieiiiiianaaniiiiees
Fair condition (grass cover 50%1075%) ..c..oocvveorrareconrenene

Impervious areas:

Pawdpatkinghs,mo&&iwmys,dc.(emhdingﬁﬂﬂ-ofmy) .....
aned;anbsandstamwwus(mh:dingridﬁ-of-way .........
Paved; open ditches (including right-ofway) ......cooneneoecee
Gravel Gincluding right-of-way) .. BXUST.. DRYEWSY. ...
Dirt (including right-ofWay) «.....ccoeceeserarannmmaencenes

‘Western desest urban arcas:
Natural desert landscaping (pervious areas oaly)' .........c.-.-
Alﬁﬁdddesathmeaping(mxpuviwsweedbuﬁa’,dmtdnub
with 1- to 2-inch sand or gravel mulch and basin borders) ........

1Average runoff condition (ARC=1I), and I, = 0.28.

jmpervious areas are
considered equivalent fo open space in good hydrologi

hydrologic condition.

areas.

C-10

SCS CURVE NUMBERS:
Preliminary Values for Urban Areas

Average
Percent

Impervious
Arex*

*The average percent impervious area shown was used to develop the compos
directly connected to the dninagesystm.imperviousamshave
¢ condition. CNs for other combinations

using Figure "C-3A" or »C-3B". See Figure "C-2" for more direction.
3CNs shown are equivalent to those of pasture. Composite CNs may be computed for

“Composite CNs for natural desert landscaping should be computed using Figures
area percentage (CN = 98) and the pervious area CN. The pervious area CNs

SComposite CNs to use for the design of temporary measures during grading and
wC-3A" or "C-3B", based on the degree of development (impervious area percen

DO NOT USE THIS TABLE ALONE. USE

IN CONJUNCTION WITH FIGURES "C-2" AND

nc_stvl

68
49
39

98
98
83
76
72

63

85
75

70
68
65

3 &

‘construction should be computed using Figures

ite CNs. Other assumptions are 23 follows:

a CN of 98, and pervious areas are
of conditions may be computed

DEC 1994

g8r8

98

98

93
91

greaggs 88

I 3

other combinations of open space cover type.

#C-3A" or "C-3B" based on the impervious

are assumed equivalent to desert shrub in poor

TABLE "C-2a"



Type.... Runoff CN-Area Page 1.01
Name.... HISTORIC SITE

File.... C:\Documents and Settings\Pat\My Documents\Stormwater\Woodland SCS- Pre.ppw

RUNOFF CURVE NUMBER DATA

.........................................................................

..........................

................................................

Impervious

Area Adjustment Adjusted
Soil/Surface Description CN acres %C $UC CN
Row crops — Straight row (SR), good 78 13.340 78.00
Impervious Areas - Paved parking lo 98 .060 98.00
Impervious Areas - Gravel (w/ right 85 .090 85.00
COMPOSITE AREA & WEIGHTED CN —--> 13.490 78.14 (78)
S/N: 60YXYWHBH79C OConnor Design Group, Inc

PondPack (10.00.016.00) 10:14 PM 5/3/2007



Type.... Runoff CN-Area
Name.... SUBAREA 10

Page 1.01

File.... C:\Documents and Settings\Pat\My Documents\Stormwater\Woodland SCS-Dev.ppw

RUNOFEF CURVE NUMBER DATA

...................
.....................................

.......................................................

Impervious Areas - Paved parking lo 98
Open space {Lawns,parks etc.) - Goo 61
Western Desert Urban Areas - Natura 77

COMPOSITE AREA & WEIGHTED CN —--->

S/N: 60YXYWH8H79C

Inpervious
Area Adjustment Adjusted
acres %C $UC CN
3.220 98.00
2.480 61.00
1.090 77.00
6.790 81.11 (81)
OConnor Design Group, Inc
2:08 PM 4/30/2007

PondPack (10.00.016.00)



Type.... Runoff CN-Area
Name.... SUBAREA 20

Page 7.02

File.... C:\Documents and Settings\Pat\My Documents\Stormwater\Woodland SCS-Dev.ppw

RUNOFF CURVE NUMBER DATA

........................

.........................................................................
..................................................

Impervious Areas - Paved parking lo 98
Open space (Lawns,parks etc.) - Goo 61
Western Desert Urban Areas - Natura 77

COMPOSITE AREA & WEIGHTED CN --->

...........................................................................

S/N: 60YXYWHB8H73C
PondPack (10.00.016.00)

Impervious
Area Adjustment Adjusted
acres %C $UC CN
3.120 98.00
2.480 61.00
1.100 77.00
6.700 80.86 (81)
OConnor Design Group, Inc
5:22 PM 5/1/2007



V\/OODUQ nND CRNK b‘iﬂ "WWAGS 707

H)S'TORK.,I

Ince, 18+K

S TE - TR A, I3AFAT. (We 134K Row)

‘ ;
Reors (HOMST/BLQ@&) - CLf“OX ’-{OB T I5Sie + (‘belb BLbL)i{pg;;;
CDNQ\}E‘\\ DRH]?WA - A50 X1 5/

Traaeates PASTURE \«/F“ukaows - Rsmm,\)gu{.

ROOF%NQ&;}SW - AR0T <.F @ CN = 9%

0,06 .
Drive - 37503, @ CN=: %5 0.09 fc.
Row C&o\Ple’bouﬁws‘ = m @ UN= 715 %13 Ac -
Comp.CN = 78175
o~
Re- Riwnes Sl\.y CLA/ bom«\) -2 Swess (35 231 <
Ra - Ravea C_Li\/ LOM\\ ©-27 Siwevs CC"'S Z> Z B

H)IB&OLDC,\L_<._.°1L Greury By

MoosaaT¥ 7o Stow INFILTRATION RATES with MODERATS To RAFILS
RUNore poremTiaL



Devsioeen .

BA&N\) 1O - .—l-'\‘T§RNRLCDP\§ \ BLD(K.& AT (27 LoTs,ma.l sxzs~r>

Basin &>~ Torwntses v Blows ‘-\“t'ﬁpr@ (l_} LoTs 'i‘DST.'f'%b/.‘f«gxz

_Rasic 160 (295,325 560 = €79 Ac))

=
A2 Lors X (170®S\F‘. Houst + 500 5.F GRRAGE + 2AcO S fbmw%,mms

+ oo s F Shen ) T X7 X ABCOE Harsscacs
+ 7,603 3£ Asey. ¥+ Wark CS#&NTQ

X7 X Lt—looos,c@w.\;)

+ ‘ermf\mm (NON—TMRF LANbSQAP)Né)

N

9"7 )(9500 = 6716‘305\*‘. = L%s AC- RCOF$ ‘Z;%
71\ ('303 Str s \‘67 Rc. ST&\!%‘TS% &_‘18

{08, 60D 5. F, = QAR A Lawd Gl

ﬁs‘mambrﬁ\

107 Ac.  Nowe b Lawosc. 27
“Tomne & 1A, @ Come.CN = R

*c.z o. ‘16[35}\&

Reawy 17 4223.90 jav. | N0

C 1Y srouien | 4552 L.
Ranen 2 4528, o iny. (N=Z001N 1T 2 201327

37.38 L&



Deveicres Basia O <9~°U‘717 .f = &0 f\<>

7 Lots R ASCOSF. @oors/%‘gs .55 Re.

+ &%,.382 <.F 61@5\ 157 Ac.
+ 7 x /4o0OosE Q—’\W'\}S 2R Ac.
-t QEMA\wS\CNoNTﬁ&r Lnx)nSCb l,1o Ac.

CN
I

ag
@l

77

¢ohe. RComeCN= B

j(c_,: . 3623 ¥R

PONDI
H5272.173 F 1O 3.6
45327, 952 2571 SF
453].85% ££55 5F

V- Notey -
Ny HEXT NS CEe5) VeSS



NOTE: THIS IS A REPRODUCTION OF TABLE I, APPENDIX A,
"DESIGN CHARTS FOR OPEN CHANNEL FLOW", (HDS #3)

Manning's
= range §

0.02¢

H %:m:gsuﬁmknuumvwdi
. a 5
1. Conecrete floor an

4
2. Natural floor. hacs

ted wood

I. Laminsted tres
J. Vitrified clay liner plates,

IL chan {inod 4 (straight alinement): #
2?“ mt:':lthmhmnhdlnud: )

weeds

fdes clean, bottom..
Bides clesn, fo%ble bottom.

C. Dr#une emvk:'ud or dredged:

1. No t

2, Light
Rock:

0.05-0.
, highest stage of flow... 0.07-0.11

TYPICAL MANNING BASE "n" VALUES

0.017-0.020
0. 030-0.023
0.023-0.033
0.016-0.017

0.013

0.018
0.011-0.013

0.017-0.020
0.022-0.027

i H j i
% § &8 sassn gase

0,10-0.14

3
§
i

%
.gi

i

P
;
5
i

ég'
i
f

i
E

;
i
g

Eii

;

paer
§§E
g&

|

H

Il
iss

I

E
£8

i
i

h texture
C. Concrete gutter with asphalt pavement:
;: 8mooth

D. Concrete pavement:
1. Float finfsh

E %B tters with swoall siope, where sediment may
. For w 8000~
mﬁmwmmauw

VL Natural stream channels:¢
A. Minor stieams ? (surface width st flood stage less than 100

t.):
1. Falrly regular section:
- d 1 Hittle or mo brush. . ..........
m depth of flow materislly
brash on banks....cceecececenen

with branches
B
“-ﬁ mesuder;

sub-

Summer.
8. Medium to dense brush: 1
a. Winter.

b. cees
6. Dense willows, summer, not bent over by current....
7. Cleared land with tree stumps, 100-150 per acre:

:' ’vzﬂm hu" growth of sprouts.

X [ eerecrasancracsessen

8. Heavy M':l timber, s few down trees, Jittle under-
a. Flood depth below branches. ..

c Mb. Flood reaches branches.

# msy be
duoed. menda m'pubuutln cited 8
if possible. The value of n for larger streams of most
muh:'ueﬂm.wnhmbouldenwbmh.mybelntho
range

il

P pp P
8% ES 23 =8 58 8F -3

ipEX I M EEE

op pp oo

0.020-0.035

0.035-0.05
0.035-0.05
0.05-0,07
0.06-0.08

0.01-~0.02
0.01-0.08

0.04-0.08
0.05-0.07

32 18

it 11
55 88 ¥3= 88 S8R 28

iE 5% IEF

oo

TABLE "F-1a”

DEC 1994
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TIMES OF CONCENTRATION



Type.... Tc Calcs
Name.... HISTORIC

SITE

Page 5.01

File.... C:\Documents and Settings\Pat\My Documents\Stormwater\Woodland SCS—- Pre.ppw

........................................................................
........................................................................

Segment #1: Tc:

Mannings n
Hydraulic Length
2yr, 24hr P
Slope

Avg.Velocity

TR-55 Sheet

.0300
300.00
.7000
.007500

.24

ft
in
ft/ft

ft/sec

Segment #1 Time: .3435 hrs
Segment #2: Tc: TR-55 Shallow
Hydraulic Length 650.00 ft
Slope .007500 ft/ft
Unpaved
Avg.Velocity 1.40 ft/sec

Segment #2 Time: .1292 hrs
Segment #3: Tc: TR-55 Channel
Flow Area 1.0000 sq.ft
Wetted Perimeter 3.00 ft
Hydraulic Radius .33 ft
Slope .007500 ft/ft
Mannings n .0300
Hydraulic Length 600.00 ft
Avg.Velocity 2.07 ft/sec

Segment #3 Time: .0806 hrs

Total Tc: .5533 hrs

S/N: 60YXYWHBH79C OConnor Design Group, Inc
PondPack (10.00.016.00) 12:53 PM 4/30/2007



Type.... Tc Calcs Page 6.01
Name. ... SUBAREA 10

File.... C:\Documents and Settings\Pat\My Documents\Stormwater\Woodland SCS-Dev.ppw

.................................................

.......................
.................................................

Segment #1: Tc: TR-55 Sheet

Mannings n .0400
Hydraulic Length 80.00 ft
2yr, 24hr P .7000 in
Slope .010000 ft/ft
Avg.Velocity .17 ft/sec
Segment #1 Time: .1339 hrs
Segment #2: Tc: TR-55 Channel
Flow Area 4.0000 sqg.ft
Wetted Perimeter 25.00 ft
Hydraulic Radius .16 ft
Slope .005000 ft/ft
Mannings n .0170
Hydraulic Length 1050.00 ft
Avg.Velocity 1.83 ft/sec
Segment #2 Time: .1597 hrs
Total Tc: .2935 hrs
S/N: 60YXYWHB8H79C OConnor Design Group, Inc

PondPack (10.00.016.00) 5:21 PM 5/1/2007



Type.... Tc Calcs

Name.... SUBAREA 20

Page 6.03

File.... C:\Documents and Settings\Pat\My Documents\Stormwater\Woodland SCS-Dev.ppw

.................

.................

................
..................

.........
.........

............
............

Segment #1: Tc:

Mannings n
Hydraulic Length
2yr, 24hxr P
Slope

Avg.Velocity

TR-55 Sheet

.0400
110.00
.7000
.010000

.18

Segment #1 Time: .1727 hrs
Segment #2: Tc: TR-55 Channel
Flow Area 4.0000
Wetted Perimeter 25.00
Hydraulic Radius .16
Slope .005000
Mannings n .0170
Hydraulic Length 1250.00
Avg.Velocity 1.83

Segment #2 Time: .1901 hrs

Total Tc: .3628 hrs

S/N: 60YXYWH8H7SC OConnor Design Group, Inc
PondPack (10.00.016.00) 5:21 PM 5/1/2007



4
RUNOFF - HISTORIC



Type.... Master Network Summary Page 1.01
Name.... Watershed
File.... C:\Documents and Settings\Pat\My Documents\Stormwater\Woodland SCS- Pre.ppw

MASTER DESIGN STORM SUMMARY

Network Storm Collection:

Mesa County SCS

Total
Depth Rainfall
Return Event in Type RNF ID
2 .7000 Synthetic Curve Typell 24hr
100 2.0100 Synthetic Curve TypelI 24hr
MASTER NETWORK SUMMARY
SCS Unit Hydrograph Method
(*Node=Outfall; +Node=Diversion;)
(Trun= HYG Truncation: Blank=None; L=Left; R=Rt; LR=Lefté&Rt)
Max
Return HYG Vol Qpeak Qpeak Max WSEL Pond Storage
Node ID Type Event ac~-ft Trun hrs cfs ft ac-ft
HISTORIC SITE AREA 2 .007 15.8000 .01
HISTORIC SITE AREA 100 .551 12.2500 4.50
*OUT 10 JcT 2 .007 15.8000 .01
*OUT 10 JCT 100 .551 12.2500 4.50
S/N: 60YXYWHBH79C OConnor Design Group, Inc
PondPack (10.00.016.00) 10:15 PM 5/3/2007



Type.... Unit Hyd. Summary Page 7.06

Name.... HISTORIC SITE Tag: 100 Event: 100 yr
File.... C:\Documents and Settings\Pat\My Documents\Stormwater\Woodland SCS- Pre.ppw
Storm... TypeIl 24hr Tag: 100

SCS UNIT HYDROGRAPH METHOD

STORM EVENT: 100 year storm

Duration = 24.0000 hrs Rain Depth = 2.0100 in

Rain Dir C:\Documents and Settings\Pat\My Documents\Stormwater\
Rain File -1ID - Typell 24nhr

Unit Hyd Type Default Curvilinear

HYG Dir = C:\Documents and Settings\Pat\My Documents\Stormwater\
HYG File - ID = - HISTORIC SITE 100
Tc = .5533 hrs

f

Drainage Area 13.490 acres Runoff CN= 78

Computational Time Increment = .07377 hrs
Computed Peak Time = 12.2466 hrs
Computed Peak Flow = 4.51 cfs
Time Increment for HYG File = .0500 hrs
Peak Time, Interpolated Output = 12.2500 hrs
Peak Flow, Interpolated Output = 4.50 cfs

DRAINAGE AREA

ID:HISTORIC SITE

CN = 78

Area = 13.490 acres
S = 2.8205 in

0.28 = .5641 in

Cumulative Runoff

.4900 in
.551 ac-ft

HYG Volume... .551 ac-ft (area under HYG curve)

***** SCS UNIT HYDROGRAPH PARAMETERS *****

.55331 hrs (ID: HISTORIC SITE)
.07377 hrs = 0.20000 Tp

Time Concentration, Tc
Computational Incr, Tm

Unit Hyd. Shape Factor = 483.432 (37.46% under rising limb)

K = 483.43/645.333, K = .7491 (also, K = 2/(1+(Tr/Tp))
Receding/Rising, Tr/Tp = 1.6698 (solved from K = .7491)
Unit peak, qp = 27.62 cfs
Unit peak time Tp = .36887 hrs
Unit receding 1limb, Tr = 1.47550 hrs
Total unit time, Tbh = 1.84437 hrs
S/N: 60YXYWH8H79C OConnor Design Group, Inc

PondPack (10.00.016.00) 10:15 PM 5/3/2007
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RUNOFF - DEVELOPED
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Flow (cfs)

Developed Hydrograpn
POND 10 INvs. OUT 100-yr

8t1-- ) + 1 2 z E : : Iy [ 1 s * ' S s ! r

AR | S I : ....................................

NI | DO T NI SR I

5. T * T 1 T S 3 T z 7 z r z z r z ’ 2 LEGEND:
T SO ST S O POND10 IN 100
POND10 OUT 100

e S —

Time (hrs)



Type.... Pond Routing Summary Page 16.42
Name.... POND 10 ouT Tag: 100 Event: 100 yr
File.... C:\Documents and Settings\Pat\My Documents\Stormwater\Woodland SCS-Dev.ppw

Storm... TypeII 24hr Tag:

100

LEVEL POOL ROUTING SUMMARY

HYG Dir =

Inflow HYG file = NONE STORED - POND 10 IN 100
Outflow HYG file = NONE STORED - POND 10 QUT 100
Pond Node Data = POND 10

Pond Volume Data = POND 10

Pond Outlet Data = Outlet v15

No Infiltration

INITIAL CONDITIONS

Starting WS Elev = 4527.13 ft

Starting Volume = 0 cu.ft

Starting Outflow = .00 cfs

Starting Infiltr. = .00 cfs

Starting Total Qout= .00 cfs

Time Increment = .0100 hrs

INFLOW/OUTFLOW HYDROGRAPH SUMMARY

Peak Inflow = 8.27 cfs at 12.1000 hrs
Peak Outflow = 4.01 cfs at 12.3400 hrs
Peak Elevation = 4529.84 ft

Peak Storage = 7460 cu.ft

MASS BALANCE (cu.ft)

Initial Vol = 0

HYG Vol IN = 29912

Infiltration = 0

HYG Vol OUT = 29901

Retained Vol = 2

Unrouted Vol = -9 cu.ft (.029% of Inflow Volume}

C:\Documents and Settings\Pat\My Documents\Stormwater\

S/N: 60YXYWH8H79C
PondPack (10.00.016.00)

5:28 PM

OConnor Design Group, Inc
5/1/2007



Type....

Name. ..

File....

Master Network Summary
Watershed
C:\Documents and Settings\Pat\My Documents\Stormwater\Woodland SCS-Dev.ppw

Page 2.01

MASTER DESIGN STORM SUMMARY

Network Storm Collection:

Total
Depth
Return Event in
2 .7000
100 2.0100

Mesa County SCS

Rainfall
Type

Synthetic Curve
Synthetic Curve

RNF ID
TypelI 24hr
TypelI 24hr

MASTER NETWORK SUMMARY
SCS Unit Hydrograph Method

(*Node=Outfall; +Node=Diversion;)
(Trun= HYG Truncation: Blank=None; L=Left; R=Rt; LR=Left&Rt)

Max
Return HYG Vol Qpeak Qpeak Max WSEL Pond Storage
Node 1ID Type Event cu. ft Trun hrs cfs ft cu.ft
JUNC 1 JCT 2 1012 12.8200 .03
JUNC 1 JCT 100 29912 12.1000 8.28
*QUT 10 JcT 2 1001 14.1400 .03
*QUT 10 JcT 100 29901 12.3400 4.01
POND 10 IN POND 2 1012 12.8400 .03
POND 10 IN POND 100 29912 12.1000 8.27
POND 10 OUT POND 2 1001 14.9800 .03 4527.47 86
POND 10 OUT POND 100 29901 12.3400 4.01 4529.84 7460
SUBEREA 10 AREA 2 509 12.8600 .02
SUBAREA 10 AREA 100 15056 12.0900 4.43
SUBAREA 20 AREA 2 502 12.9700 .02
SUBAREA 20 AREA 100 14857 12.1400 3.91
S/N: 60YXYWH8H79C OConnor Design Group, Inc
PondPack (10.00.016.00) 5:17 PM 5/1/2007



Type.... Pond E-V-Q Table Page 16.17

Name.... POND 10

File.... C:\Documents and Settings\Pat\My Documents\Stormwater\Woodland SCS-Dev.ppw
LEVEL POOL ROUTING DATA

HYG Dir = C:\Documents and Settings\Pat\My Documents\Stormwater\

Inflow HYG file = NONE STORED -~ POND 10 IN 2
Outflow HYG file = NONE STORED - POND 10 outr 2
Pond Node Data = POND 10
Pond Volume Data = POND 10
Pond Outlet Data = Outlet v15
No Infiltration
INITIAL CONDITIONS
Starting WS Elev = 4527.13 ft
Starting Volume = 0 cu.ft
Starting Outflow = .00 cfs
Starting Infiltr. = .00 cfs
Starting Total Qout= .00 cfs
Time Increment = .0100 hrs
Elevation Outflow Storage Area Infilt Total 28/t + O
ft cfs cu.ft sqg.ft cfs cfs cfs
4527.13 .00 0 10 .00 .00 .00
4527.38 .01 38 387 .00 .01 2.13
4527.63 .06 239 1308 .00 .06 13.32
4527.88 .16 735 2594 .00 .16 41.00
4528.13 .33 1409 2795 .00 .33 78.58
4528.38 .58 2133 3002 .00 .58 119.08
4528.63 .92 2910 3218 .00 .92 162.60
4528.88 1.35 3742 3440 .00 1.35 209.26
4529.13 1.88 4631 3670 .00 1.88 259.16
4529.38 2.52 5578 3908 .00 2.52 312.42
4529.63 3.28 6586 4153 .00 3.28 369.15
4529.88 4.17 7655 4405 .00 4.17 429.45
4530.13 5.18 8789 4665 .00 5.18 493.45
4530.38 6.33 9988 4932 .00 6.33 561.23
4530.63 7.62 11256 5207 .00 7.62 632.93
4530.88 9.05 12592 5489 .00 9.05 708.63
4531.13 10.63 14001 5779 .00 10.63 788.46
4531.38 12.37 15483 6076 .00 12.37 872.52
4531.63 14.28 17039 6381 .00 14.28 960.91
4531.85 16.09 18475 6655 .00 16.09 1042.46
S/N: 60YXYWH8BH79C OConnor Design Group, Inc
PondPack (10.00.016.00) 5:27 PM 5/1/2007



Type.... Unit Hyd. Summary Page 8.10

Name. ...

SUBAREA 10 Tag: 100 Event: 100 yr

File.... C:\Documents and Settings\Pat\My Documents\Stormwater\Woodland SCS-Dev.ppw

Storm. ..

TypeII 24hr Tag: 100

SCS UNIT HYDROGRAPH METHOD

STORM EVENT: 100 year storm

Duration = 24.0000 hrs Rain Depth = 2.0100 in

Rain Dir = C:\Documents and Settings\Pat\My Documents\Stormwater\
Rain File -ID - Typell 24hr

Unit Hyd Type Default Curvilinear

HYG Dir C:\Documents and Settings\Pat\My Documents\Stormwater\
HYG File - ID - SUBAREA 10 100

Tc .2935 hrs

Drainage Area 6.790 acres Runoff CN= 81

[

.03914 hrs
12.0941 hrs
4.44 cfs

Computational Time Increment
Computed Peak Time
Computed Peak Flow

.0100 hrs
12.0902 hrs
4.43 cfs

Time Increment for HYG File
Peak Time, Interpolated Output
Peak Flow, Interpolated Output

1

DRAINAGE AREA
ID:SUBAREA 10
CN = 81
Area = 6.790 acres
] 2.3457 in
0.28 .4691 in

Cumulative Runoff

.6109 in
15057 cu.ft

HYG Volume... 15056 cu.ft (area under HYG curve)

**%x%% SCS UNIT HYDROGRAPH PARAMETERS *****

I

.29355 hrs (ID: SUBAREA 10)
.03914 hrs = 0.20000 Tp

Time Concentration, Tc
Computational Incr, Tm

Unit Hyd. Shape Factor = 483.432 (37.46% under rising limb)
K = 483.43/645.333, K = .7491 (also, K = 2/(1+{(Tr/Tp))
Receding/Rising, Tr/Tp 1.6698 (solved from K = .7491)

Unit peak, qp = 26.21 cfs
Unit peak time Tp .19570 hrs
Unit receding limb, Tr .78279 hrs
Total unit time, Tbh = .97849 hrs

S/N: 60YXYWH8B8H79C OConnor Design Group, Inc
PondPack (10.00.016.00) 5:23 PM 5/1/2007



Type....
Name....

File....
Storm...

Unit Hyd. Summary Page 8.25

SUBAREA 20 Tag: 100 Event: 100 yr
C:\Documents and Settings\Pat\My Documents\Stormwater\Woodland SCS-Dev.ppw
TypeIl 24hr Tag: 100

SCS UNIT HYDROGRAPH METHOD

STORM EVENT: 100 year storm

Duration = 24.0000 hrs Rain Depth = 2.0100 in

Rain Dir C:\Documents and Settings\Pat\My Documents\Stormwater\
Rain File -ID - TypeIl 24hr

Unit Hyd Type Default Curvilinear

HYG Dir = C:\Documents and Settings\Pat\My Documents\Stormwater\
HYG File - ID = -~ SUBAREA 20 100
Tc = .3628 hrs

Drainage Area = 6.700 acres Runoff CN= 81

Computational Time Increment = .04837 hrs
Computed Peak Time = 12.1418 hrs
Computed Peak Flow = 3.91 cfs
Time Increment for HYG File = .0100 hrs
Peak Time, Interpolated Output = 12.1402 hrs
Peak Flow, Interpolated Output = 3.91 cfs
DRAINAGE AREA
ID:SUBAREA 20
CN = 81
Area = 6.700 acres
S = 2.3457 in
0.28 = .4691 in
Cumulative Runoff
.6109 in
14858 cu.ft
HYG Volume... 14857 cu.ft (area under HYG curve)

*%%*k* SCS UNIT HYDROGRAPH PARAMETERS ****#*

.36280 hrs (ID: SUBAREA 20)

Time Concentration, Tc

Computational Incr, Tm = .04837 hrs = 0.20000 Tp

Unit Hyd. Shape Factor = 483.432 (37.46% under rising limb)
K = 483.43/645.333, K = .7491 (also, K = 2/(1+(Tx/Tp))
Receding/Rising, Tr/Tp = 1.6698 (solved from K = .7491)
Unit peak, qp = 20.92 cfs

Unit peak time Tp = .24187 hrs

Unit receding limb, Tr = .96747 hrs

Total unit time, Tb = 1.20934 hrs

S/N: 60YXYWH8H79C

OConnor Design Group,

Inc

PondPack (10.00.016.00) 5:23 PM 5/1/2007
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2 3
GUTIER SLOPE (%)

MAXIMUM HALF STREET FLOWS (Sx=2%, n=0.016) FIGURE "G-5"
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Type.... Vol: Elev-Area Page 14.01
Name.... POND 10

File.... C:\Documents and Settings\Pat\My Documents\Stormwater\Woodland SCS-Dev.ppw

Elevation Planimeter Area Al+A2+sqr (Al*A2) Volume Volume Sum
(ft) (sg.in) (sqg.ft) (sq.ft) (cu.ft) (cu.ft)
4527.13  —-———- 10 0 0 0
4527.85  —-———- 2571 2741 658 658
4531.85 ————- 6655 13362 17817 18475

POND VOLUME EQUATIONS

* Incremental volume computed by the Conic Method for Reservoir Volumes.

Volume = (1/3) * (EL2-ELl) * (Areal + Area2 + sq.rt.(Areal*Area2))
where: ELl, EL2 = Lower and upper elevations of the increment
Areal,Area2 = Areas computed for ELl1l, EL2, respectively
Volume = Incremental volume between EL1 and EL2
S/N: 60YXYWHB8H79C OConnor Design Group, Inc

PondPack (10.00.016.00) 5:25 PM 5/1/2007



Type.... Outlet Input Data

Name.... Outlet v15

Page 15.02

File.... C:\Documents and Settings\Pat\My Documents\Stormwater\Woodland SCS-Dev.ppw

QUTLET STRUCTURE INPUT DATA

Structure ID
Structure Type
# of Openings
Notch Elev.
Notch Angle
Weir Coeff.

Weir TW effects

Structure ID
Structure Type

FREE OUTFALL CONDITIONS SPECIFIED

I

Wl

Weir-Vnotch

4527.13 ft
15.000 degrees
.590000

(Use adjustment equation)

TW

TW SETUP,

CONVERGENCE TOLERANCES. ..

DS Channel

Maximum Iterations= 40

Min. TW tolerance = .01 ft

Max. TW tolerance = .01 ft

Min. HW tolerance = .01 ft

Max. HW tolerance = .01 ft

Min. Q tolerance = .00 cfs

Max. Q tolerance = .00 cfs
S/N: 60YXYWH8H79C OConnor Design Group, Inc
PondPack (10.00.016.00) 5:25 PM 5/1/2007



Type.... Composite Rating Curve Page 15.05
Name.... Outlet vl15

File.... C:\Documents and Settings\Pat\My Documents\Stormwater\Woodland SCS-Dev.ppw

*%%k*k* COMPOSITE OUTFLOW SUMMARY ****

WS Elev, Total Q Notes
———————————————————————— Converge ——-—-———————————=————————--—
Elev. Q TW Elev Error
ft cfs ft +/-ft Contributing Structures
4527.13 .00 Free Outfall Wl
4527.38 .01 Free Outfall Wl
4527.63 .06 Free Outfall Wl
4527.88 .16 Free Outfall Wl
4528.13 .33 Free Outfall Wl
4528.38 .58 Free Outfall Wl
4528.63 .92 Free Outfall Wl
4528.88 1.35 Free Outfall Wl
4529.13 1.88 Free Outfall Wl
4529.38 2.52 Free Outfall Wl
4529.63 3.28 Free Outfall Wl
4529.88 4.17 Free Outfall Wil
4530.13 5.18 Free Outfall Wl
4530.38 6.33 Free Outfall Wl
4530.63 7.62 Free Outfall Wl
4530.88 9.05 Free Outfall Wl
4531.13 10.63 Free Outfall Wl
4531.38 12.37 Free Outfall Wl
4531.63 14.28 Free Outfall Wl
4531.85 16.09 Free Outfall Wl
S/N: 60YXYWH8BH79C OConnor Design Group, Inc

PondPack (10.00.016.00) 5:27 PM 5/1/2007



B ADS CULVERT UNDER STREET TO Rne LnivT

Worksheet for Circular Pipe - 1

o iy T -

Flow Element:
Friction Method:

Solve For:

input Data
Roughness Coefficient:

Channel Slope:
Nomnal Depth:

Diameter:

Results
Discharge:

Flow Area:
Wetted Perimeter:
Top Width:
Critical Depth:
Percent Full:
Critical Slope:
Velocity:

Velocity Head:
Specific Energy:
Froude Number:
Maximum Discharge:
Discharge Full:
Slope Full:

Flow Type:

GVF Input Data
Downstream Depth:
Length:

Number Of Steps:

GVF Data
Upstream Depth:
Profile Description:
Profile Headloss:

Average End Depth Over Rise:

Normal Depth Over Rise:

Downstream Velocity:

a%i"“t?i’ﬁ L

Circular Pibe
Manning Formula
Discharge

0.012
0.00300
1.50
1.50

6.23
1.77
471
0.00
0.97
100.0
0.00540
3.53
0.19
1.69
0.00
6.70
6.23
0.00300
SubCritical

0.00
0.00
0

0.00
N/A

0.00
0.00
0.00
0.00

@ S 0.30/]

g z:

LS § AR

=

ft/s
ﬂ2

ft’/s
ft¥s

ft
%
%
ft/s

o B

ZwWeR A

<~ 6.23 CFs
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4,45 o‘&j
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Worksheet for Circular Pipe - 2 @ S= 2.1% /4 ( Tnve EN‘T/V PDNQB w/No HEAD
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Circular Pipe
Friction Method: Manning Formula AVARIL. HTAP . _TH’!'KF Fore O. K N
Solve For: Discharge
Input Data
Roughness Coefficient: 0.012
Channel Slope: 0.02180 fuft
Normmal Depth: 1.50 ft
Diameter: 1.50 ft
Results
Discharge: 16.80 s w— 1,0 CFs
Flow Area: 1.77 ft2
Wetted Perimeter: 4.71 ft
Top Width: 0.00 ft
Critical Depth: 1.44 ft
Percent Full: 100.0 %
Critical Slope: 0.01896 ft/ft
Velocity: 9.51 fi/'s
Velocity Head: 1.40 ft
Specific Energy: 2.90 ft
Froude Number: 0.00
Maximum Discharge: 18.07 ft/s
Discharge Full: 16.80 ftt/s
Slope Fuil: 0.02180 fi/ft
Flow Type: SubCritical
GVF Input Data
Downstream Depth: 0.00 ft
Length: 0.00 ft
Number Of Steps: 0
GVF Output Data .
Upstream Depth: 0.00 ft
Profile Description: N/A
Profile Headloss: 0.00 ft
Average End Depth Over Rise: 0.00 %
Normal Depth Over Rise: 0.00 %
Downstream Velocity: 0.00 ft/s

eét.@“ QWO = 8.34’&%

!

%lﬂ- LD = 404’3

Basie 20 =3A
Comloiwel = 8% ks
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Worksheet for Circular Pipe - 3

Flow Element: Circular Pipe

Friction Method: Manning Formula

Solve For: Discharge

input Data

Roughness Coefficient: 0.012

Channel Slope: 0.00400 fi/ft
Normai Depth: 1.25 ft
Diameter: 1.25 ft
Results

Discharge: 443 s <~— T CFES
Flow Area: 1.23 ft2
Wetted Perimeter: 3.93 ft
Top Width: 0.00 ft
Critical Depth: 0.85 ft
Percent Full: 100.0 %
Critical Slope: 0.00612 ft/ft
Velocity: 3.61 ft/s
Velocity Head: 0.20 ft
Specific Energy: 1.45 ft
Froude Number: 0.00

Maximum Discharge: 4.76 ft/s
Discharge Full: 443 ft/s
Slope Full: 0.00400 ft/ft
Flow Type: SubCritical

GVF Input Data

Downstream Depth: 0.00 ft
Length: 0.00 ft
Number Of Steps: 0

GVF OutpitiData -

Upstream Depth: 0.00 ft
Profile Description: N/A

Profile Headloss: 0.00 ft
Average End Depth Over Rise: 0.00 %
Normat Depth Over Rise: 0.00 %
Downstream Velocity: 0.00 ft/s
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Worksheet for Circular Pipe -4

IFlow Ele;rl:ht:'y i Circular Pipe

Friction Method: Manning Formula

Solve For: Discharge

Input Data

Roughness Coefficient: 0.012

Channel Slope: 0.00480 ft/it
Nomal Depth: 1.00 ft
Diameter: 1.00 ft
Results

Discharge: 2,67 fls <~—— Q.67 CF>
Flow Area: 0.79 ft2
Wetted Perimeter: 3.14 ft
Top Width: 0.00 ft
Critical Depth: 0.70 ft
Percent Full: 100.0 %
Critical Slope: 0.00682 ft/ft
Velocity: 3.40 ft/s
Velocity Head: 0.18 ft
Specific Energy: 1.18 ft
Froude Number: 0.00

Maximum Discharge: 2.88 ft/s
Discharge Full: 267 ft/s
Stope Full: 0.00480 ft/it
Flow Type: SubCritical

GVF Input Data

Downstream Depth: 0.00 ft
Length: 0.00 ft
Number Of Steps: 0

GVF Output Data

Upstream Depth: 0.00 ft
Profile Description: N/A

Profile Headloss: 0.00 ft
Average End Depth Over Rise: 0.00 %
Normal Depth Over Rise: 0.00 %

Downstream Velocity: 0.00 ft/s



Existine i2”Rep CuverRT Unner |8 Roao

@ 3= L.ooZ (Estimates Hysrauwnc >
Worksheet for Circular Pipe - 5 ( ysRAULIC StoPr

Project Dascrigtion = 7 IR AT AT
Flow Element; ~ Circular Pipe

Friction Method: Manning Formula

Solve For: Discharge

Input Data

Roughness Coefficient: 0.013

Channel Slope: 0.01000 ft/ft
Normal Depth: 1.50 ft
Diameter: 1.50 ft
Results

Discharge: 10.50 fors ~— |O, 56 C & S
Flow Area: 1.77

Wetted Perimeter: 471 ft
Top Width: 0.00 ft
Critical Depth: 1.25 ft
Percent Full: 100.0 %
Critical Slope: 0.00977 ft/ft
Velocity: 5.94 ft/s
Velocity Head: 0.55 ft
Specific Energy: 205 ft
Froude Number: 0.00

Maximum Discharge: 11.30 ft¥/s
Discharge Full: 10.50 ft/s
Slope Full; 0.01000 ftft
Flow Type: SubCritical

GVF Input Data - : : B
Downstream Depth: 0.00 ft
Length: 0.00 ft
Number Of Steps: 0

GVF Output Data

Upstream Depth: 0.00 ft
Profile Description: N/A

Profile Headloss: 0.00 ft
Average End Depth Over Rise: 0.00 %
Normal Depth Over Rise: 0.00 %

Downstream Velocity: 0.00 ft's
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CERTIFICATION

I hereby certify that this Final Drainage Report — Addendum 1, for Woodland
Creek Estates Subdivision, was prepared under my direct supervision.

Patrick M. O'Connor
Registered Professional Engineer
State of Colorado, #20759



FINAL DRAINAGE REPORT- ADDENDUM 1
WOODLAND CREEK ESTATES

. General

This addendum is prepared to address the offsite runoff produced by the area north of Woodland Creek
Estates. A basin of approximately 17 acres consisting of Sunflower Estates and a small portion of the
northwest corner of Holly Park Subdivision drain west and contribute direct-discharge flows to 18 Road.
This entire basin is developed and includes all of the area draining to 18 Road and affecting Woodiand
Creek improvements. Areas north of this basin discharge to the Monument Glen detention facility then
north to Little Salt Wash. Areas east of the basin drain south through the Holly Park detention facility
and into the K Road storm sewer. Runoff from this offsite basin does not run through Woodland Creek
Estates, but it does flow to 18 Road and will enter the proposed 18" storm sewer shown to be installed
along the west side of the project.

In addition, this addendum is also provided to correct information included in the original drainage
report which incorrectly stated that the existing storm drain in Ottlety Avenue east of Pine Street (18
Road) was a 30" diameter pipeline. Information received from the Grand Junction Drainage District
indicates that this receiving pipeline is actually only 24" in diameter east of Pine Street (18 Road). The
existing storm drain does increase to 30" diameter at the east side of Pine, so the proposed 18" storm
drain for the west side of Woodland Creek Estates, which connects west of this point, will therefore be
received by 30" storm drain. Other offsite drainage east of the Woodland project does, however,
connect to an existing 24" storm drain in Ottley Avenue.

This analysis calculates the 100-year storm runoff from the offsite basin and compares it with the
hydraulic capacity of the proposed 18” storm sewer to be installed in 18 Road along the west side of
Woodland Creek Estates. As with the original drainage report, runoff is estimated by the SCS Unit
Hydrograph Method. For consistency, the same developed runoff coefficient is used for the developed
offsite basin as was used for the developed basins onsite in the Woodland Creek project. A new time
of concentration was calculated and the peak runoff calculated using Haestad Methods software, like
the previous report. The storm drain pipeline was analyzed using Manning’s Equation and roughness
coefficients found in the SWMM. Haestad Methods (FlowMaster 2005) software was used to perform
the calculations.

Copies of these calculations, an ortho-photo of the site (showing the offsite basin), and a runoff
hydrograph are included in this addendum.



i RESULTS AND CONCLUSIONS

AREAS
Total Offsite Basin — 17.0 acres (Historic/Developed Basin)

RUNOFF COEFF. — SCS “CN” Values - Hydrologic Soil Group “B”
Area, Ac.

Developed: (composite) - see prev. report for calc’s 17.0

TIMES OF CONCENTRATION

Developed: (off-site basin) - 0.3628 hours
RUNOFF (All Flows are C.F.S.)

Developed Off-site
Basin (undetained)

100 Year 7.68 cfs

STORM SEWER CAPACITY - 18" ADSN-12 @ s =0.48%

81

Q =7.88 cfs Gravity flow unsubmerged (add'l flow available if submerged)

CONCLUSION

The 18" storm sewer proposed along the west side of the project is capable of carrying developed
offsite flows from the area north of Woodland Creek Estates and discharging them into the existing
storm drain under 18 Road and into the existing 30" storm sewer in Ottley Avenue (K Road).

APPENDIX

Offsite Basin — G.1.S. Aerial Ortho-Photo

Time of Concentration Calculation — Offsite Basin
Peak Runoff Calculation — Offsite Basin

Runoff Hydrograph — Offsite Basin

18” Storm Drain — Capacity Calculation
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Type.... Tc Calcs
Name.... SUBAREA 10

Page 1.01

File.... C:\Documents and Settings\Pat\My Documents\Stormwater\Woodland Offsite.ppw

........................................................................
........................................................................

........................................................................
........................................................................

Segment #1: Tc: TR-55 Sheet

Mannings n .0400
Hydraulic Length 120.00 ft
2yr, 24hr P .7000 in
Slope .010000 ft/ft
Avg.Velocity .18 ft/sec

Segment #1 Time:

-1852 hrs

Segment #2: Tc: TR-55 Channel

Flow Area 4.0000 sqg.ft
Wetted Perimeter 25.00 ft
Hydraulic Radius .16 ft
Slope .005000 ft/ft
Mannings n .0170

Hydraulic Length 2300.00 ft

Avg.Velocity 1.83 ft/sec

Segment #2 Time:

.3498 hrs

Total Tc: -5349 hrs 2 3 MinuTES
S/N: 60YXYWHBH79C OConnor Design Group, Inc
PondPack (10.00.016.00) 5:06 PM 10/29/2007



Type....
Name....
File....
Storm...

Woobians (rEsx - Ores it Deayace

Unit Hyd. Summary Page 7.06

SUBAREA 10 Tag: 100 Event: 100 yr
C:\Documents and Settings\Pat\My Documents\Stormwater\Woodland Offsite.ppw
TypeII 24hr Tag: 100

SCS UNIT HYDROGRAPH METHOD

STORM EVENT: 100 year storm

Duration = 24.0000 hrs Rain Depth = 2.0100 in

Rain Dir = C:\Documents and Settings\Pat\My Documents\Stormwater\
Rain File -ID - TypeII 24hr

Unit Hyd Type Default Curvilinear

HYG Dir C:\Documents and Settings\Pat\My Documents\Stormwater\
HYG File - ID - SUBAREA 10 100

Tc .5349 hrs

Drainage Area 17.000 acres Runoff CN= 81 <— Fpem PReVIoUS BEVELorED A
RE¥AL

(e MAy A,20057 REPoRT)

i

]

.07132 hrs
12.1965 hrs
7.68 cfs

Computational Time Increment
Computed Peak Time
Computed Peak Flow

Time Increment for HYG File .0500 hrs

Peak Time, Interpolated Output 12.2000 hrs

Peak Flow, Interpolated Output = 7.68 cfs 44— Q\DD
——

I

DRAINAGE AREA
ID:SUBAREA 10
CN = 81
Area = 17.000 acres
S = 2.3457 in
0.28 = .4691 in

Cumulative Runoff

.6109 in
.865 ac-ft

HYG Volume... .865 ac—-ft (area under HYG curve)

*¥*k** GCS UNIT HYDROGRAPH PARAMETERS ***#%%*

]

-53493 hrs (ID: SUBAREA 10)
.07132 hrs = 0.20000 Tp

Time Concentration, Tc
Computational Incr, Tm

Unit Hyd. Shape Factor = 483.432 (37.46% under rising limb)
K = 483.43/645.333, K = .7491 (also, K = 2/(1+(Tx/Tp))
Receding/Rising, Tr/Tp 1.6698 (solved from K = .7491)

36.01 cfs
.35662 hrs
1.42649 hrs
1.78311 hrs

Unit peak, qp
Unit peak time Tp
Unit receding limb, Tr
Total unit time, Tb

I

S/N: 60YXYWH8H79C OConnor Design Group, Inc
PondPack (10.00.016.00) 5:13 PM 10/29/2007



Flow (cfs)

Hydrograph
Woodland Creek Estates - Offsite 17 acres
2 and 100-year Runoff
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Woonians Crevr_ OFrsimx Drainacs
IR Roas: 1R"ADS @ 0¥

Worksheet for Circular Pipe - 1

Project Description
Flow Element: Circular Pipe

Friction Method: Manning Formula

Solve For: Discharge

Input Data

Roughness Coefficient: 0.012 <— ADS N-]Q,

Channel Slope: 0.00480 «— S=0 487 fuft
Normal Depth: 18.00 «— |R" (Fuu.t) in
Diameter: 18.00 «—— | %" Pipyw in
Results

Discharge: 7.88 s «— 7.3 >, ¢ (CPIOA
Flow Area: 1.77 ft* .
Wetted Perimeter: 4.71 ft - OK. v
Top Width: 0.00 ft
Critical Depth: 1.09 ft
Percent Full: 100.0 %
Critical Slope: 0.00626 ftrft
Velocity: 4.46 fils
Velocity Head: 0.31 ft
Specific Energy: 1.81 ft
Froude Number: 0.00

Maximum Discharge: 8.48 ft¥s
Discharge Full: 7.88 ft¥/s
Slope Full: 0.00480 fift
Flow Type: SubCritical

GVF input Data

Downstream Depth: 0.00 in
Length: 0.00 ft
Number Of Steps: 0

GVF Output Data

Upstream Depth: 0.00 in
Profile Description: N/A

Profile Headloss: 0.00 ft
Average End Depth Over Rise: 0.00 %
Normal Depth Over Rise: 0.00 %

Downstream Velocity: 0.00 fi/s
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