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PRELIMINARY DRAINAGE REPORT
SILVER MOUNTAIN VILLAGE PLANNED UNIT DEVELOPMENT

SILVERTHORNE, COLORADO

. GENERAL LOCATION AND DESCRIPTION.
A. Location.

1. Section, Township, and Range—-The Silver Mountain Village Subdivision is
generally located within Section 1 & 2, Township 5 South, Range 75 West, of the
6th Principal Meridian, Summit County, Colorado.
2. General location in relationship to towns and roads--- Silver Mountian
Village Subdivision is south of the Willow Creek Subdivision; west of and adjacent
ta Blue River Parkway (Colorado Highway 9). The property is bounded by farge lot
subdivision on the west (Ruby Ranch), single family oand commercial on the
south, Highway { on the east and single family on the ricrth (Willow Creek
Subdivision). Access o the project will be off of ColoradoHighway 9 at the existing
curb cuts located at the north and south ends of the project and off of the existing
Ruby Ranch Road along the southern edge of the project.
3. Names of surrounding developments (all zoned R-3}:
North—-The Willow Creek Subdivisdion.
East—Colorado Highway 9.
Woest-—-Large lot subdivision {Ruby Ranch).

South—Singie family and commercial.

B. Description of Property.
1. Area in acres---The eniire Silver Mountain Village property under

consideration in this Preliminary Drainage Report is comprised of 72.0G acres,

Sikverthnrne 0 A/20/01 1047 AM
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2. Soils—According to the “Master Drainage Plan for Shirley Ranch Annexation®,
which studied this site previously, the majority of the soils within the project are
shown within area 8B, which is SCS Ciassification ‘Handran - Hydfologic Group
A’" {Costin Engineering, Sept. 5, 1897, JN 342.).

The site was part of a larger parcel subsequently studied by Michael W.
West & Associates, in March of 1999. Their report classified the main geological
group as being Qgo, “GLACIAL OUTWASH-Graveis, cobbly and bouldery;
medium dense to dense; localy caped by silty, high platicity ciay; linticular
bedding; moderately-well to well-siratified.” ("Engineering Gaoclogical Evaluation -
Buffalo Mountain Ranch Project”, by Michael W. West & Associates, Inc., March
24, 1999). Applicable extracts from this Evaluation are enclosed in this Report.

Existing slopes across the site vary from steeper slopes in the west of
about 8.2%, to flat slopes in the east of arcund 1%. Proposed slopes are given
for each drainage basin, when needed for calculations.
3. Ground cover--Existing ground cover consists cf evergreens and aspen with
the lower porticn covered by natural grasses, sage, and scrub oak.
4, Major drainageways—The site fies within the major drainageway of the Blue
River.
5. General Project Description---The project will be constructed in several
phases. The commercial property is anticipated to be the first {o be under
construction. This is anticipated to be followed sequesntially by the parcels
clesestto C.H. €.
6. Irrigation Facilities—There are 2 existing irrigation headgates that drain on or
across this property, but both will be removed with this project, se preservation of

existing irrigation facilities is not an issue.
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7. Proposed Land Use. The anticipated development acreages are as follows:
Use Acreage
Single-Family Homes 11.70

Muiti-Family Residential 6.81

Town Homes 3.77
Right-of-Way 9.33
Total 31.81

Concurrrently with this submittal, the commerical property in the southeast
corner of this site, is baeing designed and submitted by athars (Curently, Kimley-
Horm & Associates). Their site is approximately 11.70 acres, and currently
planned to be anchored by a Safeway stare and a bank. Other commercial
occuparts will be signed in the futre, in accerdance with the City’s planning and
Zoning reguiations.

It is within the scope of this Preliminary Drainage Report to coordinate our
design with them.

Ruby Ranch Road's drainage considerations up to and including the
intersection with C.H. 9, will be addressed in this Report.

Also being designed with this Report are the preliminary drainage facilities
for the School/Park Site. By “School/Park Site”, in this Report, we mean the Play
Areas, the Child Care Ares, the proposed Elementary Schoal, Detention Fond 2,
and the area including and inside the Bus Loop. The acreage breakdown is as

follows:

Silvartharna 0 ] A0/01 1047 AM
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Use ‘ Acreage
Open Space (incl's shools) 17.85
P;rk Site (incl's detenticn) 10.44
Chitd Cars 1.07

Total 29.36

Again, these acreages are per the “Preliminary Site Plan” for Silver Mountain
Village.

The faciiities being designed for the Schooi/Park Site incude detention,
and storm drainage facilities in adjacent proposed rights-of-way for their use in the
future. Onsite storm facilites for the School/Park Site will of necessity be future by

others. The layout shown in this Report is Preliminary, and subject to change.

. DRAINAGE BASINS AND SUB-BASINS.

A. Offsite Basin Description.

Silvarthnrme (')

There is one offsite drainage basin which are tributary to the project and
whose flows wili be transported through the site. It is delineated on the attached
offsite basin map and is denoted as Basin SC201. In addition, Basin SC101
affects Ruby Ranch Road, in that its runoff will be carried under it in a culvert, but
this is part of the commercial site’s drainage basin, and will be addressed by their

engineers.

Basin SC101 boundary is basically the same as Basin 10 per McLaughlin
Water Engineers’ delineation within their Master Drainage Report, dated August
1983 for the Town of Silverthorne and is comprised of approximately 261 acres.
The basin has been developead into a large lot subdivision of about 58 lots. The

flow from Basin SC101 runs along the ditch south of Ruby Ranch Road. As
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recommended in the Costin Study, it will cross the road bia a 307 CMP, and then
be transported to their detention pond (hereafter Detention Fond 3), through the
commercial site (To be designed by Kimiley-Horn), This was previ'ousiy
recommended by Costin Engineering as Channel 1 in their Report, and this
Report and Kimley-Harns will continue with their recommendation. The only
change anticipated will be to move and/or replace the existing CMP to the east, in

crder to avoid their access drive.

The smaller of the two offfsite basins, Basin SC201, lies just to the west of the
northwest corner of the project and contains approximately 25.8 undeveloped
acres. The offsite area will remain undeveloped because it is part of the Open
Space in the Ruby Ranch Subdivision. Costin Engineering recommended a 24"
CMP to catch this offsite fltow and transport it to a detention pond. This
recommendaticn has been followed in this Report (See Preliminary Drainage
Plan, enclosed). This flow will be transported through Silver Mountain Village by
extending ihis 24" CMP, and daylighting it into Detention Pond 1.

There are also small offsite drainage areas west and south of this Silver
Mountain Village's southwest corner. Since these are small, they have been

incorporated into the acreage of Basin 1 and 0-1.

B. Sub-Basin Description.

The entira residential and school sites fait into 4 major basins. A description of
gach foliows:

A, Maicr Basin “A” are those arsas that will be graded to Detention Pond 1.

B. Major Basin "B” are those areas that will be graded to Detention Pond 2. The
outlet for this Pond will daylight in Witlow Creek.

C. Major Basin "C” is actually a wetlands being preserved for this site.

Silverthnme M0) 7 &/20/01 10-47 AN
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D. Ruby Ranch Road will collect its local flows, and it and its adjacent properties

become the last Major Basin. Since its Basins consist of one offsite basin and street

flows, it is not called “Basin E”.

For the purposed of this Report, strest flows have been numbered sequontially

throughout the project, as have Design Points. Sub-basins in Major Basins “A” and “B”

have been numbered with their Major Basins.

. DRAINAGE DESIGN CRITERIA.

A. Reguilations. There are no exceptions from Town of Silverthorne Regulations.

B. Hydrological Criteria

Silvarthame 1)

1. 1dentify design rainfall-—The 5- and 100-year storms for the minor and major
runioff events, per Town of Silverthorne’s "Drainage Design Criteria”.

2. Identify runoff calculation methods-—The rational method as outlined in the
Town of Silverthome’s "Drainage Design Criteria” was used ta determine runoff
quantities. Storm intensities and runoff coefficients were taken from charts
provided in the “Criteria.”

A minimum time of conceniraion of 5 minuies was used throughout.

3. ldentify detention discharge and storage calculation method—The Town
of Silverthorne's "Drainage Design Criteria" was followed in sizing the detention
pands,

Pond 1 is located in the Park/School site, and drains all the developed
basins in this project above it (Major Basin “A”). Pond 2 does the same for the
basins along Adams Avenue (Major Basin “B”). Pond 3 is being designed by
Kimiey-Horn, the commercial site’s engineers, and the townnome basins (Major
Basin “C” are included in their Report. Major Basin “D” is not required to have

detention, as it is being left in its native wetlands state.

R &/20YO1 10-47 AM
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Both ponds have been designed for release, 100-year water surface, and
berm or riser elevation. The top of berm for Pond 2 has been set at 1’ above the
10Q-year water surface. Pond 1 has more than 1’ of freeboard above the 100-year
water surface, so it will ba regulated by a riser set at the 100-year water surface.
Both ponds will be released at the 100-year historic level. The release
orifixes and the overflow weirs will be designed with the.Final Drainage Report.
4, Identify storm recurrence interval---See ltem 1. Above.
5. Intensity/duration frequency curves if rational method is used—per Town
of Silvertnorne Figure 4.
C. Hydraulic Criteria
1. Identify capacity references used---Pipes and streets were checked utilizing
the FlowMaster@ computer model for the Manning's equation. A reduction factor
for the capacity of streets and continuous grade inlets was factored in, per the
"Drainage Design Criteria.”
F. Stormwater Quality Criteria
1. Identify permanent and temporary stormwater quality measures taken-—
Per the Urban Drainage "Drainage Criteria Manual,” Vol, 3. For the Final
Drainage Plan, temporary sedimentation ponds will ba designed for all ponds in
accordance with this Manual.

G. Waivers from this Manual - None.

IV. DRAINAGE FACILITY DESIGN
A. General Concept
1. Typicai drainage patterns—Tnhe histbric patterns has been simutated insofar
as possible. All grading has been designed to direct flow to Willow Creek, except
for tha townhomes, which will be directed in their historic course ta the axisting 24"

CMP under C.H. 9.

Silverthame C'0) 9 A20/M01 1047 AN
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Silvartharne (C0)

2. Compiliance with off-site considerations—Offsite flow will be conveyed
across the site, in accordance with the existing pattern.
3. Discussions of charts, figures or drawings—All taken from the Manual, or

the DCM, in accordance with Town of Silverthorme regulations.
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B. Specific Details

1. Problems encountered—The existing wetlands will be preserved inscfar as
possible, and in accordance with the project's Wetland Mitigation _'Plan‘ This
involves leaving Basin D natural, and conveying the runoff from the wetlands west
of the site through the project unimpeded.
2. Water quaiity solutions—-There are large overland flow areas on this site,
which Volume 3 of UD&FCD's Drainage Criteria Manual maintains is of
considerable value in improving stormwater quality. In addition, an Erasion
Control and Sedimentation Pian in accordance with Volume 3 of UD&FCD’s
Drainage Criteria Manua! will be filed with the Final Drainage Plan, to mitigate
effects during construction. For the purposes of this Report, Pond 2 has been
checked for capacity for a temporary sedi-mentation pond, since the entire
project’'s stormwater passes through Pond 2. Calculations show the required
volume is available, and the Final Drainage Report will provide calculattions for
sediment control in accordance with with Voiume 3 of UD&FCD's Drainage
Criteria Manual.
3. Maintenance access-—By Drainage Easements, in accardance with Town of
Silverthorne regulations.
4. Easements and tracts for drainage purposes-—Easements will not be
required where drainage facilities are under public rights-of-way.

Tract "A” is the drainage tract for Pond 2.

A drainage tract (Tract "B"} is proposed for the 24" CMP from the Costin
Design Point 201. This appears necessary because this pipe’s flared end section
needs {0 be located north of the existing wetlands. If grades parmit at final
design, this pipe may be put in the street, negating the necessity for a iract.

Pond 1 is located within the land being dedicated for the school and park

sites, so its storm facilities will be within 25' easements, centered on the facilities.

Silverthnme 0O 1 AI0MNT 10047 AM
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The storm system south of the inlet of Basin $-8 will be centered in a 10’

drainage easement.

The storm system south of Basin S-7 will be centered inja'25' drainage

easament,

Qilvartharme N 17 AI70/01 10047 AM
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5. Drainage Description.

A. Ruby Ranch Road.

The local basins impacting Ruby Ranch Road wiil drain to- iow paints at
Design Points 1 and 2. Here, they will be drained by inlets and 18" RCP's.
Kimley-Horn and Associates are responsible for picking up the flow fram the RCP
from the inlet at Design Point 2, combining it with the existing 24" CMP's flow from
the south, and continuing it through the commercial site.

Likewise, the flow from the 30" CMP placed as a result of Costin
Engineering's Master Drainage Plan will be routed through the commercial site.

B. Basin A.

The pass-through flow from the wetlands to the west of this site was
discussed in Sectian ILA,, above,

Basins A-1, A-2, A-3 and A-4 combine in Plata Street. The capacity of the
street is adequate to convey both design storms to Design Point 7, but continuous
grades inlets will drain the streets at Design .Points 7 and 8, in order to get as
much fiow into the iarger pond, Pond 1, as possibie.

The basins above these lowpcints are there for the same reason, and will
be drained by tha starm systam originating at Dasign Point 3. These inlets and
pipes have been designed for the Major Storm.

Major Basin B will be directed to Pond 2 via a storm sewer system in
Adams Avenue. Infets and pipes begin at Design Point 9, picks up the flow from
Pond 1 at Design Point 11, then daylights in Pond 2. Pond 2 will be limited to the
10C-year historical release into Willow Creek.

Adams Aveanus will ba constructad over Willow Crask with this project.
The crossing will be a special-design arch culvert with an extra-width span to
minimize the impact on fish habitat. The span shown in the cross-section (30' x

6'4 & 3/8"), is that provided by the supplier. The capacity check in the Hydraulics

173 A0/01 10-47 AM
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section of this Report is for the closest mass-produced size available (8’5" x
3107). The capacity for the smailer-span arch is 533 cfs, while the flow for the
crossing of Willow Creek at C.H. 9 is 421 cfs. In other words, the ‘30’ span should
provide mars-then-enough capagity at the Willow Creek crossing with Adams
Avenue. The Final Drainage Report should confirm this with final hydraulic
numbers provided by the manufacturer.

Major Basin "C" contains those basins around the proposed east
townhouses. The street flows in Plata Street have been turned souih at the
access drives in order to direct as much flow as possible to Deténtion Pond 3.
Likewise, the 2 storm systems generatad are designed for the 100-year storm.
The basins and flows generated have been provided to Kirriley—Horn= engineers
for the commercial site, for incarporation into the design of Detention Pond 3.

Detention Pond 3 will outlet in the preserved wetlands southwest of the
intersection of Piata Street and T.H. 9. The pass-through pibes in the storm
system there have been designed for the S-year storm, the City's requirament for

commercial praperty.
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V. CONCLUSIONS
A. Compliance with Manual—=Every effort has been taken to be in full cofnp!fance with
the Manual.

B. Effectiveness of Design to Control Drainage— The plan as proposed will controf

drainage in accordance with Town of Silverthorne and Grand County regulations.

This report was prepared by me in accordance with the Grand County Storm Drainage Design
Manual and was designed to comply with the provisions thereof. | understand that Grand County
does not and will not assume liability for drainage facilities designed by others.

David L. Kotzebue
Colorado Registered Professional Engineer #14513

Kilvertharne 0O 18 &20/0T 1105 AM
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V1. APPENDICES

A. Hydrologic computations
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Temp. Sed. Pond Sizing Check:

Pond 2:

Tributary Area =

4.36

acres

Sum of both ponds.

Min. Vol. Req'd =

4.3568

x 1800 c.f

7,842.2

c.f.

Vol. 0.K. |

Page 1




160

140

120

BO
TIME IN MINUTES

2 YEAR

100 YEAR
5 YEAR
\
\
60

_ ”,_4_“__\
\ 5 'Y
|
M g0

“‘.‘2-0, PR -“ !
| L
1 20 T

!

10
0

60
51
40

| =
ANy ‘ : INTENSITY IN INCHES
e @
)

RAINFALL
TIME-INTENSITY-FREQUENCY GRAPH

SILVERTHORNE DRAINAGE

FIGURE 4




Table 2 lists the coefficients to be used for each application in Silverthorne. As
with other aspects of this Manual, these coefficients are to be considered as the
minimum required to undertake studies, and if conditions are encountered that are
outside the range of values shown in the tables or in the figures, the more
stringent of the conditions are to be applied by the Designer.

TABLE 2

RUNOFF COEFFICIENTS
FOR
RATIONAL METHOD
USING COEFFICIENTS FOR STORMS GREATER THAN 10-YEAR

Coefficients

Percent Frequency
Land Use Impervious 2 5 10 100
Busmess
Commercial 95 87 87 88 .85
Neighborhood 70 .60 65 70 .80
Lawns 0 .05 .10 20 40
Roofs 90 .80 .85 .90 90
Streets
Paved 100 .87 .88 .90 .93
Gravel 13 15 25 35 .65
Drives and Walks 56 .87 87 .88 .89
Undeveloped 0 02 05 10 20

Time of Concentration.

Unless conditions exist for which Figure 5 does not apply, this figure is to be used
for determination of the time of concentration, which is used to determine the

-rainfall intensity, *“I”, in the Rational Formula. It should be noted that this figure

1s only to be used with this method and 1s not to be applied to other methods used
in this manual.

A further caution needs to be npoted in the selection of roughness coefficients to be
used with Figure 5. It is common that a designer will use the “C” value of the
Rational Formula for the roughness coefficient, which is a grove emror. The
values described on the graph are self-explanatory and should be used.

Limitations.
The use of the Rational Method is limited to developed areas under 40 acres in

size and to undeveloped basins less than 10 acres in size, or when specifically
permitted by the Town. Under no conditions is the Rational Method to be used
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Basin 10

Bacin 10 lies ta the north of Basins 3 and &, with a drainage area of 0.46
square miles. This area is basically undeveloped. Vegetal cover consists
of evergreens and aspen wWith the lower port:on covered by natural grasses,

sage, and scrub oak. The ground slope averages 15 percent.

The basin is drained by two swales. A slight amount of ponding occurs at
the bottom portion of the basin. Runoff then flows to a 24-inch culvert at
"Highway 9 which drains inte the Blue River.

The 50115 series found are mostly Cimarron, }uander Historic Cryaguolls,
Youga and Handran with lesser amounts of Frisco and Peeler.

Basin 11

Basin 11 lies to the north of Basins 10 and 3 and west of most of the drain-
age basins. This draﬁnage basin comprises the Willow Creek Basin and has a
‘drainage area of 13 square miles. This drainage basin is basically unde-
veloped with several creeks feeding intc the Willow Creek which feeds intg
the Blue River. The vegetal cover for the majority of the basin consists of
evergreens and aspen with the Tower portian covered with natural grasses,

sage and scrub oak. The ground slope averages 15 percent.

Some of the soil series found in this hasin are: Frisco-Peeler, Hestic
Cryaguolls, Handran, Youga and Muggins. Specific analysis of this basin has

not been included in our scope of work.

Basin 12

Basin 12 lies ta the north of Basin 1l with a drainage area of 320 acres.
This basin originates in the mountainous region of the Arapahoe National
Forast. [t is characterized by steep slopes, rough terrain and medium to
heavy ground cover. The upper area is covered with evergreens and aspen and
the lower basin covered with natural grassés, scrub oak and sage brush. The
soils in this drainage basin consist of Cryaguolls, Muggins and Youga from
what can be determined from the soils mapping.




II. DRAINAGE BASINS AND SUB BASINS

A. Floodplain Information

as discussed within the project description of this report, Willow
Creek traverses along the northern portion of the project. Willow
Creek has been mapped a nd a copy of the floodplain infoermation
from FAD Study is included within the text of this report. As
stated, the project will not encroach upon the floodplain except at
the proposed road crossing.

B. Offsite Basin Description
West

Thers are two bhasins which are tributary to the project and whose
flows will be transported through the site. They are delineated on
the attached offsite basin map and are denoted as Basin SC101 and
Basin SC201.

Basin SC101 boundary is basically the same as Basin 10 per
McLaughlin Water Engineers delineation within their Master Drainage
Report, dated August 1983 for the Town of Silverthorne and is
comprised of approximately 261 acres. The basin has been developed
into a large lot subdivision of about 58 lots. The flow from Basin
SC101 enters the project at the southwest corner, south of Ruby
Ranch Road and continues along the south side of Ruby Ranch Road to
an existing headgate and culvert about 600’ west of Highway 9. The
flow then traverses northeasterly in a small irrigation ditch to
the existing 24" CMP. After development the runoff is to remain on
the south side of Ruby Ranch Road in its existing condition until
it crosses the road where it will be transported to the detention
pond in an engineered channel (Channel 1 in the Hydraulic Section
of this report).

The smaller of the two offsite basins, Basin SC201, lies just to
the west of the north west corner of the project and contains

approximately 25.6 undeveloped acres. The offsite area will
remain undeveloped because it is part of the open space in the Ruby
Ranch Subdivision. Currently the runoff from this basin is caught

in an irrigation ditch and routed through the fields to the
existing 24" CMP. After development the runoff will be captured in
a ditch along the west boundary line and transported to the
proposed detention pond in an engineered channel (Channel 2 in the
Hydraulic Section of this report).

(refer to drainage map for location)

5119 5
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/08 NUMBER 067831000 SAFEWAY AT SILVER MOUNTAIN VILLAGFE a0l

Sitverthorne, OO Caleulated i;;?;
SAFEWAY Watercourse Coefficient
Runoff Calculations Forest & Meadow  0.40 Short Grass Pasture & Lawns ~ 0.87 Grassed Waterway — 1.18
Time of Concentration  Fallow or Cultivation  0.65 Nearly Bare Ground 1.00 Paved Area & Shallow Gutter  1.30
SUB-BASIN INITIAL / OVERLAND TRAVEL TIME T{c) CHECK FINAL
DATA TIME T (URBANIZED BASINS) T(e)
DRAIN | AREA | C(5) [ Length | Slope [ T() | Length | Slope | Coeff, | Velocity]| T() |COMP] TOTAL |L/180+10
BASIN | ac. fi. % min fr % fps | min | T |LENGTH min
Al 114 | 036 | 200 130 | 76 140 20 1.30 2.8 08 | 84 340 119|284
AZ 046 | 031 100 200 | 52 80 2.0 1.30 28 05 | 57 180 -
A3 007 | 085 40 206 | 10 10 20.0 1.30 89 00 | 50 50
Ad ] 019 | oss 120 20 3.9 5 24 1.30 28 00 | 50 125
A3 014 | 085 100 20 36 5 2.0 130 2.8 00 | 50 105
AG oes | nsl 260 15 &4 5 2.0 130 28 00 | 64 205
AT 052 | 048 120 20 9.7 60 2.0 1.30 28 04 1101 120
A9 027 | oM 40 5.0 73 5 5.0 1.18 34 00 | 73 45
A0 027 | 081 45 2.0 2.8 40 15 1.30 24 03 | 50 83
Al 075 | 085 | 230 20 54 10 26 130 28 01 | 55 240
Al2 005 | oss &0 25 26 10 20 1.30 28 01 | 50 90
Al3 0.57 | D85 | 230 2.0 54 10 2.0 130 28 01 | 55 240
Ald 047 | 024 40 3.0 6.8 100 2.0 1.30 28 06 | 74 140
Al5 033 | 0&7 %5 20 340 40 7.0 1.30 18 02 § 30 125
AlS 0.55 | 083 180 2.0 43 5 20 1.30 28 00 | 50 185
Al7 Lo | o84 [ 220 0 55 5 2.0 130 28 0¢ | 55 225
Al 050 | 087 135 20 38 5 2.0 130 28 00 | 50 140
AlD 0.75 | 066 100 20 6.3 120 2.0 130 28 07 | 70 220
A22 076 | 0.6 150 20 7.7 160 28 1.30 33 0.5 | 82 250 e | 82
A23 e | 030 80 50 75 20 2.0 1.20 28 01 | 76 100 106 ‘..:';’_,_6.'-'.;"
A24 036 | 087 80 20 2.9 5 20 130 238 0 | 50 83 105 -_...5.(:)‘.
A5 66 | 0.01 25 250 | 34 380 0.4 118 1.0 63 | 97 405 123 97 3
A6 005 | 024 50 20 87 b 20 130 28 01 | 88 70 04 1 8.3 .'
A27 029 | 087 | 60 20 | 25 5 20 1.18 21 | 00 | 50 85 10.4 50 f
Az | 038 | 005 | 180 330 | 79 5 3.0 118 | 26 {00 | 79 | 185 o | 79

G\G6783] 00 admin\drainage\KHCIA-~1 YLS



JOB NUMBER De7831000 SAFEWAY AT S/ILVER MOUNTAIN VILLAGE o/20/01

. 1213 P
Sitverthorne CO Calsulated by: DEK
SAFEWAY Watercourse Coefficient
Runoff Calculations Forest & Meadow  0.40 Short Grass Pasture & Lawns ~ 0.87 Orassed Waterway 1,18
Time of Concentration  Faliow or Cultivation  0.65 Nearly Bare Ground 1.00 Paved Area & Shallow Guiter  1.30
SUB-BASIN INITIAL / OVERLAND TRAVEL TIME T(e) CHECK FINAL
DATA TIME T (URBANIZED BASINS} T{c)
DRAIN | AREA | C(5) | Length Slope TG Length Slope Coefl. | Veloeity | T |COMP{| TOTAL |L/180+10
BASIN | ac. fr % min & % fos | min | T {LENGTH
Bi .54 G.60 20 25.0 1.4 z10 0.4 1.18 1.0 35 5.0 230 L3
B2 1.94 0.60 106 2.5 6.6 240 1.4 1.30 24 L7 83 340 11.9
B3 1.12 0.60 80 30 3.6 HEW 2.0 1.30 2.8 0.6 6.2 180 11.0
B4 1.52 0.60 280 6.0 83 {10 2.5 1.30 3.2 0.6 8.9 390 12.2
Bs 1 103 0.60 320 6.0 89 20 4.0 1.30 4.0 0.3 92 400 12.2
B6 0.32 0.87 40 330 0.8 5 3.0 1.18 34 0.0 5.0 45 103
B7 0.25 0.87 30 2.0 1.8 480 5.0 1.30 4.5 1.8 5.0 510 12.8
B8 111 0.60 40 5.0 33 3 3.0 1.18 2.6 0.0 5.0 45 10.3
BY 0.21 0.87 25 2.0 1.6 480 2.5 L3o 3.2 25 5.0 505 12.8
B0 0.21 0.87 25 2.0 L.6 400 2.5 1.3¢ 3.2 2.1 5.0 425 12.4

G- WIG733 1000 admintdraimag e KA CI4-~1.51.5




JOB NUMBER 067831000

SAFEWAY
Ruroff Calculations

(Rational Method Procedure)
Design Storm 5 Year

SAFEWAY AT SILVER MOUNTAIN VILLAGE

Silverthorne CO

6/20/01
1:13 Phf
Cadeulated by: DEK

BASIN INFORMATON DIRECT RUNOFF TOTAL RUNOFFR

DESIGN | DRAIN | AREA |RUNOEF| Tig) | Cxal 1 Q | T | s0M

POINT | BASIN ac. COEFF | min in/hr ofy min | CxA REMARKS
T AT 114 | 036 | 84 | 041 309 53 Z+DIFD11-D3
2 A2 046 .| 031 | 57 | 014 | 350 0.36 D24D34D4
3 A3 007 | 085 | 50 | 006} 360
4 at | o1 | ess | so | 016 | 360
5 A5 014 | 085 | 50 | 012 | 360
6 A6 060 | o081 | 64 | 040 | 339 0.49 D846
7 AT 052 | 048 | 100 | 025 | 284
9 A9 027 | oot | 73 | 000 | 326
10 Ao | o027 | ost | so | 022 360
1 AL | 075 | o085 | 55 | ot | 353
12 a2 | o005 | os8 | 50 | oot | 360
13 A3 | 057 | oss | 55 | 048 | 33
14 A | 047 | 024 | 74 | o011 | 324 2.17 4D 4+DI2+D13
15 Ats | 033 | o087 | 50 | 029 | 160 246 T14+D15
16 a6 | oss | oss | so | 047 | 360 1.88 117+Di6
17 a7 | ot | oss | ss | oo | 3ss | 141 15+D17
18 ais | ese | os7 | so | oad | 360 16 50 | o6s D10+D18
19 A9 | 075 | o066 | 76 | 050 |70 | 0so 24+D19+D20
22 A22 0.76 0.66 82 Q.50

23 A3 | o1 | oose | 76 | 006 | 321
24 Az | 036 | 087 | 50 | 031 | 360 i

25 a2 | o6 | ool | 97 | oo1| 29 00

28 A26 0.05 0.24 88 | 0017 3.03 eo :

27 A7 | 029 | 087 | so | 025|360 | 69

28 a2 | oss | oos | 79 | 003 | 317 01

G:\B6 783 100 cechmin|dirarimuge\KHC LA —~1 X1S



OB NUMBER 067851000 SAFEWAY AT SILVER MOUNTAIN VILLAGE jf‘jﬁﬁ

Sitverthome, CO Calculated by: DEK

SAFEWAY
Runoff Calculations

(Rational Method Procedure}

Design Storm 5 Year

BASIN INFORMATON DIRECT RUNOFF TOTAL RUNOFF

DESIGN | DRAIN | AREA [RUNOFF| T} | CxA I Q Ty | SUM i

POINT | BASIN ac. COEFF | min in/hr ofs min | Cx A | inthr
29 Bi 0.54 (.65 5.0 035 | 3.60 |

REMARKS

30 B2 1.94 0.65 83 126 | 3.11
31 B3 112 0.65 6.2 073 | 342
32 B4 1.52 0.65 8.9 099 | 3.02
33 B3 1.03 0.65 9.2 0.67 | 297
34 B6 032 0.88 50 0.28 | 3.60
35 B7 0.25 0.88 5.0 022 | 3.60
36 B8 1.1 .65 5.0 0.72 } 3.60

37 B9 0.21 0.88 5.0 0.18 | 3.60

38 Bl1O 0.21 (.88 540 0.18 1 3.60 |

GADST83 100N ackm in\drainage\KHC L4—1 XL




JOB NUMBER 067831600

SAFEWA

Y

Runoff Calculations
(Rational Method Procedure)

Design Storm 100 Year

SAFEWAY AT S VER MOUNTAIN VILIAGE
Silverthorne OO

4720401
L3P
Caleulated by; DEX

BASIN INFORMATON DIRECT RUNGEF TOTAL RUNOFF

DESIGN | DRAIN | AREA [RUNOFF] T(©) |CxA] 1 | @ | 1@ Som | I T O

POINT | BASIN ac. COEFF | min in/hr cfs i CxA | inr cfs REMARKS
1 Al 14 | 048 | 84 | 055 | 51| 178 30| Z+DID11+D5
2 A2 046 | 044 | 57 | 020 | 638 0.4 D2+D3+D4
3 A3 007 | os0 | so | oos | 680
4 Ad 019 | 0% | s0 | 017 es0
5 A5 014 | ov | s0 | 013 680
6 A6 060 { o8+ | 64 | 050 635 0.50 D8+D6
7 A7 052 | oss |11 o030/ 518
9 A 027 | o020 | 73 | 005 | 606
10 A | 027 | oss | s0 | 0231 630
i AL | oo7s | oso | 55 | css | ses
12 A12 | 005 | 093 | 50 | 005 | 680
13 A3 | o057 | oo | 55 | o051 ses
14 A4 | 047 | o038 | 74 | 018 | 603 252 | 603 { 11+D14+D 124013
15 Als | 033 | os9 | 50 | 02 282 1144D15
16 ats | oss | oss | so | 048 1.93 17+D16
17 A7 | o | oss | 55 | 095 145 I6+D17
18 A8 | o0s0 | o080 | 50 | 045 | 630 50 | o067 DI0+DI8
19 Aa19 | 075 | 072 | 70 | 054 | 616 70 | o054 124+D19+D20
2 A2 | 076 | om | 82 |oss| sm 32
23 a23 | o1 | o043 | 76 | 008 | 597 05

2 a2 | o036 | 080 [ so | o032 ss0 22

25 a5 | o066 | 020 | 97 | 013 | 530 07 :

26 a6 | oos | o3s | ss | oo | sse]or
27 a27 | o020 | o089 | 50 | 026 | 630 [is
28 A2 | o0s8 { o020 | 79 |o12]| 58 j_o:.f::"

G:\I6783 1000 cackmin\dreinege FHC L1 XLS



JOB NUMBER 067831000

SAFEWAY

Runoff Calculations
(Rational Method Procedurs)

Design Storm 100 Year

SAFEWAY AT S VER MOUNTAIN VILLAGE
Siverthorne, CO

6720001
113 PM
Caleulated by: DEK

BASIN INFORMATON DIRECT RUNQFF TOTAL RUNOEF
DESIGN | DRAIN | AREA |RUNCOFF} T [ CxA 1 T(® SUM 1 Q
POINT | BASIN ac. COEFF | min in/hr min CxA | inhr ofs REMARKS
29 Bl .54 0.80 5.0 0.43 | 6.80
30 B2 1.94 (.80 83 155 | 574
3 B3 1.12 0.8¢ 6.2 090 | 6.42
32 B4 1.52 0.80 8.9 122 1 555
33 B5 1.03 0.80 9.2 082 | 546
34 B6 0.32 0.93 5.0 030 | 6.80
35 B7 0.25 0.93 5.0 023 | 6380
36 B3 1.11 0.80 5.0 089 | 680
37 EB% 0.21 0.93 5.0 020 | 630
38 BI1O 0.21 0.93 5.0 020 | 6.80

G:W6783 1 000\adminidrainage\ KHC LA~ XL3




JOB NUMBER 067831006

SAFEWAY
Runoff Calculations

(Rational Method Procedure)
Design Storm 2 Year

SAFEWA Y AT SHVER MOUNTAN VILIAGE
Silverthorne CO

&/20/01
113 PN
Caleulated by: DEK

BASIN INFORMATON DIRECT RUNOFF TOTAL RUNOEF
DESIGN | DRAIN | AREA |RUNOFE| T | CxA I T | SOM 1
POINT | BASIN | ac. | coerF | min in/hr min | CxA | inhr REMARKS
1 Al 114 | 036 84 041 2.16 3.4 147 | 216 2+D17D11+D5
2 A2 0.46 0.30 5.7 0.14 2.59 5.7 0.35 2.59 D2+D3+D4
3 A3 007 | 080 50 0.06 270
4 A4 019 | 080 5.0 0.15 2.70
5 AS 014 | 080 5.0 0.11 2.70
6 A6 060 | 081 64 0.49 2.48 6.4 049 | 248 D8+D6
7 A7 052 | eas | 101 0.25 1.90
9 AY 027 | 023 73 0.06 2.33
10 Alo | 027 0.81 50 0.22 2.70
1 All 075 | 6.8 5.5 0.60 262
2| Az | oos | o7 5.0 0.04 2.70
13 Al3 057 | o080 5.5 0.46 2.62
14 Al | 047 | o023 7.4 0.11 2.32 7.4 208 | 232 T1+D14+D12+D13
15 Als | 03 0.87 5.0 0.29 270 5.0 236 | 270 1144015
16 Al6 | 055 | 085 5.0 047 270 5.0 188 | 270 17+D16
17 Al7 110 | o084 5.5 0.92 2.62 5.5 1.41 262 16+D17
18 A8 050 | o087 5.0 0.44 2.70 5.0 065 | 270 DI10+D18
19 ALY 0.75 0.66 7.0 0.50 2.38 7.0 0.50 | 238 [24+D15+HD20
22 A2 0.76 0.65 8.2 0.49 2.19 _f i
23 A23 019 | 029 7.6 0.06 228 [ 1
24 A2 | 036 | 087 5.0 0.31 2.70 £
25 A25 | o0es | 020 9.7 0.13 1.95
26 A6 065 | 023 8.8 .01 2.08
27 A27 | 029 | 087 5.0 0.25 2.70
28 A28 | o058 | o020 7.9 0.12 2.24

GA67831 000 admin\dreinage\KHCIA—-T XIS




JOB NUMBER 067831600

SAFEWAY
Runoff Calculations

(Rational Method Procedure)
Design Storm 2 Year

SAFEWAY AT SH VEH MOUNTAIN VILLAGE
Sitverthorne, CO

620001
I: 13PN
Caloulated by: DEK

BASIN INFORMATON DIRECT RUNOFF TOTAL RUNOFF
DESIGN | DRAIN | AREA [RUNOFF| T(o) CxA I Q T{c) SUM I Q
POINT | BASIN ac. COEFF min in/hr cfs min CxA in/hr cfs REMARKS

29 Bl 0,54 0.60 5.0 0.32 270 . :
30 Bz 1.94 0.60 8.3 1.16 2.17

31 B3 1.12 0.60 6.2 0.67 2.51

32 B4 1.52 0.60 8.9 0.91 2.08

33 | B3 1.03 0.60 9.2 0.62 2.03

34 Bt 032 0.87 5.0 0.28 .70

35 B7 025 0.87 50 0.22 2.70

36 Bg 1.11 0.60 5.0 0.67 2.70

37 B9 0.21 (.87 5.0 0.18 2,70

38 BlU 0.21 0.87 5.0 0.18 2,70

G:AQ6783 100N admin\drainage\ KHCIA—1 XLS




JOB NUMBER 057531000 SAFEWAY AT SILVER MOUNTAIN VILLAGE o201

: 113 P
Silverthorme, CO Calculated by: DEX

Runoff Calculations

(Rational Method Procedure)
Design Siormn 10 Year

BASIN INFORMATON ' DIRECT RUNOFF TOTAL RUNOFF

DESIGN | DRAIN | AREA |RUNGFT| Téi) | CxaA i Téey | SUM I

POINT | BASIN | ac. | cOBFF | min in/hr min_ | CxA | inkr REMARKS
1 Al 112 | 039 | 84 044 | 324 8.4 164 | 324 T2 D1+D11+D5
2 A2 046 | 034 | 57 016 | 3.68 5.7 039 | 368 D2+D3+D4
3 A3 007 | 09 50 0.06
4 A4 019 | as | so 017 | 380
5 AS 014 | 0% | so 013 | 380
6 A6 060 | 082 | 64 049 | 357 64 | #REF | 357 D8+D6
7 A7 os2 | o051 | 101 027 | 29
g A9 627 { 005 | 73 001 | 342
10 a0 | o027 | os 50 022 | 380
11 A1l | 075 | oose | oss 068 | 372

Alz | 005 | o090 | s0 005 | 380

13 A3 | 057 | 0% | 55 051 | 372
14 Ald | o047 | 627 | 74 013 | 340 74 132 | 340 [+DI4+D124D13
15 A5 | 033 | 088 | so0 029 | 380 5.0 261 3.80 1144015
16 A6 | o0ss | o8 | so 047 | 380 50 | #RER | 380 17+D16
17 A7 | 110 | oss | ss 094 | 372 55 | #RER | 372 16+D17
18 Al | o050 | oss | so 044 | 380 50 066 | 380 DI0HDIS
19 a9 | 075 | oes | 70 051 | 347 |- 7.0 051 | a4 F24+D19+D20
2 A22 0.76 067 8.2 0.51 327 | ,;_1.'7"{:,‘_,'
23 Az | 019 | om 76 006 | 337 02
24 A24 0.36 0.87 5.0 031 380 | _ 11 E
25 A% | oes | oos 9.7 003 | 302 .--_f:):-l—

26 A2 | 005 | o027 | ss 001 | 317 :"'_:_ol_cf; -

27 A7 | 029 | oss | so 026 | 380 |- EO
28 A8 | ooss | oom 7.9 000 | 332 | oo-

G-\G6783 100\echmin\drainuge KHCLd~1.XLS



JOB NUMBER 067831600 SAFEWAY AT SHVER MOUNTAIN VILIAGE a/2001

) £ I3 PM
Sitverthorme, CO . Caleulated by: DEE

Runoff Calcrlations

(Rational Method Procedure)
Desipn Siorm 10 Year

BASIN INFORMATON DIRECT RUNOEF TOTAL RUNOEF
DESIGN| DRAIN | AREA |RUNOFF| 1@ | CxA | 1 T@ | SUM i )
POINT | BASIN | sc. | COESF | min ivhr min | CxA | b | ofs REMARKS

79 B 054 | 070 30 038 | 3.0 T

30 B2 | 194 | om0 | 83 136 | 325

31 B3 L2 | o7 | 62 078 | 360

312 | B4 152 | o7 | 89 106 | 315

33 Bs | 103 | o070 | 92 072 | 310

34 B | o032 | om | s0 022 | 380

35 a7 | o025 | os0 | s0 023 | 330

36 B8 L | o7 | 50 078 | 380

37 By | o021 | os0 | s0 019 | 380

38 Bio | 021 | oso | s0 o1 | 380

G:AP67831 000\ achmindrainoage\ HC LA-~-1 XLS




JOB NT W67831660

SAFE WY AT S/ YOUNTAN VILAGE

620001
Sitveraome. L Caleniitod wwwmﬂ
SAFEWAY Watercourse Coeffizient
Runoff Calculations Forest & Meadow (.40 Short Grass Pasture & Lawns ~ 0.87 Grassed Waterway  1.18
Time of Concentration Fallow or Cultivation  0.65 Nearly Bare Ground .00 Paved Area & Shallow Gatter  1.30
SUB-BASIN INITIAL / OVERLAND TRAVEL TIME T{c) CHECK FINAL
DATA TIME T(t) (URBANIZED BASINS) | T(e)
DESIGN [ DRAIN| AREA | C(3) | Length | Slope | T() | Length | Skope | Coeff, | Velociy| T(t) |COMP] TOTAL [L/180+10
POINT | BASIN ac. fi. % min 1t % ips min. { T{c) {LENGTH
1 Al 18.54 0.36 74 5.0 6.7 300 5.0 0.65 1.0 30 1.7 374 12.1

G:10678) 6000\admin\drainage KHCIA—~2 XLS



JOB NUMBER 067831660

SAFE Wy 4T SHVER MOUNTAN VILLAGE
Siverthome, L0

SAFEWAY
Runoff Calculations

(Rational Method Procedure)
Design Storm 5 Year

BASIN INFORMATON
DESIGN | DRAIN | AREA } RUNOIF

DIRECT RUNOFF

TOTAL RUNOFF

POINT | BASIN ac. COEFF
1 Al 18.84 0.36

T(e)

TN

CxA

Ti) | SUM
min | CxA

I
in'hr

Q

11.7

6.78

.cmm

REMARKS

820001
1:25 PM
Calguloted by: DEK

GAOSTRIAOOM admin'dratneee KFICIA4--2 YL



JOB NUT 7831000

SAFEWA Y AT S FOLINTAIN VILLAGE

071
Siveri e L7 125 BM
SAFEWAY . .

Calailated by: DEK
Runaff Calculations
(Rational Method Procedure)
Design Storm 100 Year
BASIN INFORMATON DIRECT RUNOFF

DESIGN | DRAIN | AREA [RUNOFF| T(c) | CxA I
POINT | BASIN ac. COEFF | min in/he

1 Al 18.84 0.48 117 { 904 | 436

TOTAL RUNOFF
T) [ SUM | 1
min | CxA | inhr

REMARKS

G WIE781 6000 admin\dratnage WHCIA—~2XLS



JOB NUMBER 067831600

SAFEWAY
Runoff Calculations

(Rational Method Procedure)
Design Storm 2 Year

SAFEWAY AT Sl VER MOUNTAIN VILLAGE

Sivertfome, 17

BASIN INFORMATON

DIRECT RUNOFF

TOTAL RUNOEF

820081
1:25 PM
Calculated by: DEK

DESIGN
FPOINT

DRAIN
BASIN

AREA
ac.

RUNOFF
COEFF

Tic) | CxA 1

min in/hy

cfs

T(g)

SUM
CxA

I
in/hr

REMARKS

1

Al

18.34

0.36

1.7 6.78 1.82

cfs

FETR AN zdmin ) Arainaeat E T4 ¥T S



JOB NUT

‘57831000

Runoff Calculations

(Rational Method Procedure)
Design Storm 10 Year

SAFEWAY AT 511

-m.\\v.m\.. A17E. h..NW

YOLUNTAIN VILLAGE

BASIN INFORMATON DIRECT RUNOFF TOTAL RUNOFF

DESIGN | DRAIN | AREA |RUNOFF| T(c) Cx4 I T(e) SUM I

POINT | BASIN ac. COEFF min inthr min CxA in/hr REMARKS
1 Al 18.84 0.39 1.7 7.35 2.31

2001
1:25 PA
Cyriculated by DEK

GAO578 16000 admin\drainage\KHCI4-~2 XTS



Silver Mtn, Village P.UD. Preliminary Drainage Report Kotzebue Engineering

VI. APPENDICES

B. Hydraulic Computations

Rilverthome (70 17 AI0H0T 1047 AN
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Silver Mtn Village
- Cross Section for Irregular Channel

Project Description

Project File c:\sdsk8\proj\silvr-~1\project.fm2
Worksheet Street Capacity-Minor Storm
Flow Element Irregular Channel
Method Manning's Formula
Solve For Discharge
Section Data
Witd. Mannings Coefficient 0.013
Channel Slope 0.005000 ft/ft
Water Surface Elevation -0.04 ft
Discharge 17.46 cfs
0.5
¢ D
0.4 j
{
0.2

o\ ' /
2g |\ A /

-0.1 i N

i

Elevation (ft)

WL N
NEEE \

{ \

{"' 0.0 50 100 150 20.0 25.0 30.0 350 40.0 450 50.0 55.0 80.0
Station  (ft)

05/21/01 FlowMaster v5.13
02:05:00 PM Haestad Methods, Inc. 37 Brookside Read Watarbury, CT 08708 (203) 755-1666 Paga 1 of 1




Curve
Plotted Curves for Irregular Channel

Project Description

Project File
Worksheet
Flow Element
Method
Solve For

c\sdsk8\proj\silvr-~1\project1.fm2
Street Capacity-Minor Storm
frregutar Channel

Manning’s Formula

Discharge

Constant Data

Water Surface Elevation -0.04
Input Data

Minirnum Maximum Increment
Channel Slope 0.005000 0.080C00C 0.001000 ft/ft

70.0

Discharge vs Channel Slope

65.0

tw. 0

55.0

—

o
o
=)

/

N
b
o

viscnarge (cis)
&
o
o]

w
o
Q

30.0

25.0

20.0

15.0

n.0

05/21/Q1

0.01

02:0G:45 PM

0.02 0.03 0.04

Channel Slope (ft/ft)

0.05 0.06

Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 (203) 755-1668

0.07

0.08

FlowMastar v5,13
Page 1 of 1



Cross Section
Cross Section for irregular Channe!

Project Description

Project File c\sdsk8\projisilve—~1\project1.fm2
Worksheet Street Capacity-Major Storm
Flow Element Iregular Channel

Method Manning's Formula

Solve For Discharge

Section Data

Wid. Mannings Coefficient
Channe! Slope

Water Surface Elevation
Discharge

0.017
0.005000 ft/ft
0.44 ft

114.38 cfs

0.5

d
04\

o

0.2

Elevation (ft)

N

/

N

|

\

/

3

0&/21/01
02:04:11 PM

5.0

10.0
Station (ft)

Haestad Methods, Inc. 37 Breokside Road  Waterbury, T 06708 (203) 755-1666

15.0 20.0 250 300 350 40.0 450 50.0 55.0 60.0

FlowMaster v5.13
Page 1 of 1




Discharge (cfs)

Curve
Plotted Curves for Irregular Channel

Project Description

Project File c\sdsk8\proj\silvr-—~1\project?.fm2
Worksheet Street Capacity-Major Storm

Flow Element [rregular Channel

Method Manning's Formula

Solve For Discharge

Constant Data
Water Surface Elevation 0.44 ft

Input Data
Minimum Maximum Increment
Channel Slope 0.005000 0.080000 0.00'1C00 i/t
500.0 Discharge vs Channel Slope
450.0 =]

/

350.0 : =]

0]
Q
o
Q

250.0 /

v
/

150.0 //
100.0 -
C.0 Q.01 g.0z2 0.03 0.04 0.05 0.06 0.07 0.038
Channel Slope (ft/ft)
05/21/01 FlowMaster v5.13

02:02:14 PM Haestad Methads, inc. 37 Brockside Road Waterbury, CT 06708 (203) 755-1666 Page 1 of 1



Silver Mtn Village
Cross Section for {rregular Channel

Project Description

Project File c:\sdsk8\proj\silvr-~1\project1.fm2
Worksheet Major Storm Capacity-Alley
Fiow Element Irregular Channel
Method Manning's Formula
Solve For Discharge
Section Data
Wtd. Mannings Coefficient 0.013
Channel Slope 0.005000 fi/ft
Water Surface Elevation 0.00 ft
Discharge 317 cfs
-0.6938893%e-16G EF’ )
-0.05 \ /
~0.1 N 7
£
g -0.15 AN /]
a
>
2
Le)
-0.2
-0.25
_ -0.3
‘ 0.0 2.0 4.0 6.0 B.O 10.0 12.0 14.0 16.0 18.0 20.0
{ Station  (ft)
05/21/01 FlowMaster v5,13
03:16:06 PM Hsestad Methods, Inc. 37 Broakside Road Waterbury, GT 06708  (203) 755-1866 Page 1 of 1




Lischarge (cfs)

Curve
Plotted Curves for Irregular Channel

Project Description

Project Fite C\sdsk8\projisilvr-~1\preject1.fm?2
Worksheet Major Storm Capacity-Alley
Flow Element lrregular Channel

Methed Manning's Formula

Solve For Discharge

Constant Data
Water Surface Elevation 0.00 ft

Input Data

: Minimum Maximum Increment
Channel Slope 0.005000 0.080000 0.001000 ft/ft

Discharge vs Channel Slope

13.0

12.0 /

11.0
10.0 //

N\

N

A

6.0 /]

. /
L/
4.0 /

3.0
0.0 0.01 .02 0.03 0.04 0.05 0.06 0.07 0.08
Channel Slope (ft/ft)
05/21/01 . FlowiMaster v5.13

03:16:50 PM Hasstad Matheds, Inc. 37 Brookside Road Waterbury, CT 06708 (203) 755-1666 Page 1 af 1



LAsCrarge (Crs)

Curve
Plotted Curves for Irregular Channel

Project Description

Project File c:\sdsk8\projisilvr-~1\project1.fm2
Worksheet Minar Storm Capacity-Alley

Flow Element trregular Channel

Meathod Manning's Formuia

Solve For Discharge

Constant Data
Water Surface Elevation 0.00 ft

input Data

. Minimum Maximum Increment
Channel Slope 0.005G00 0.080000 0.001000 fi/ft

Discharge vs Channel Slope

13.0-

. /
—

o
[=]

@
N

\j
=)
N

) /

40 /

3.0
S0 0.01 0.02 0.03 0.04 0.05 0.08
[ Channel Slope (ft/ft)

<
C
~i
o
O
s}

05/29/01 . . FlowMaster v5.13
03:13:26 PM Haestad Methods, Inc. 37 Brookside Road  Waterbury, CT 06708  (203) 755-1666 Page 1 of 1
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Table
Rating Table far Circular Channel

Project Description

Project File c:\sdsk8\proj\silvr-~1\project2.fm2
Worksheet Capacities of RCP's at 0.5%
Flow Element Circular Channel

Method Manning's Formula

Solve For Full Flow Capacity

Constant Data

Mannings Coefficient 0.013

Channet Slope 0.005000 f/ft
Input Data
Minimum Maximum Increment
Diameter 18.00 60.00 3.00in
Rating Table
Diameter Depth Discharge Velocity
(in) (ft) {cfs) (ft/s) -
18.00 1.50 7.43 420
21.00 1.75 11.20 466
2400  2.00 16.00 509 oLon Ag
27.00 2725 21.90 5.51 .
) 2.50 29.00 5.91
33.00 2.75 37.39 630 . .o |
36.00 3.00 4718 8.67
39.00 3.25 58.38 7.04
42.00  3.50 71.14 7.39
45,00 3.75 85.51 7.74
48.00 4.00 101.57 8.08
51.00 4.25 119.39 8.42
54.00 4,50 139.04 8.74
57.00 4.75 160.61 9.06
60.00 5.00 184.15 3.38

06/13/01
10:50:01 AM

Haestad Methods, inc. 37 Brookside Road Waterbury, CT 06708

{203) 755-1666

FlowMaster v5.13
Page 1 of 1




Capacity vs. Slope - 18" RCP
Plotted Curves for Circular Channel

Project Description

Project File untitled.fm2
Worksheet Capacities of 18" RCP
Flow Element Circular Channel
Method Manning's Formula
Salve For Full Flow Capacity

Constant Data

Mannings Coefficient 0.013
Diameter 18.00 in
Input Data
Minimum Maximum Increment
Channel Stope 0.004000 0.100000 0.001600 ft/ft
Full Flow Capacity vs Channel Slope
35.0
//
30.0 /-’ L
T 25.0
bl
) =
3 /
1 A
! 20.0 /
3
> 15.0
10.0F—— f
po =
5.0 ‘[
0.0 (] 0.01 0.02 0.03 0.04 0.05 0.06 0.07 0.08 0.09 0.1
Channel Slope (ft/ft)
le Of/,‘l' Mty ; i
Qa/28/00 FlowMaster v5.13

09:38:02 AN Hagstad Methods, ine. 37 Brooksida Roac  Waterbury, CT 06708  (203) 755-1666 Page 1 of 1



Capacity vs. Slope - 24" RCP
Plotted Curves for Circular Channel

Project Description

Project File untitled.fm2
Workshest - Capacities of 24" RCP
Flow Element Circutar Channel
Method Manning's Formula
Solve For Full Flow Capacity

Constant Data

Mannings Coefficient 0.013
Diameter 24.00 in
Input Data
Minirmum Maximum Increment
Channel Slope 0.004000 0.100000 0.001000 ft/ft

Full Flow Capacity vs Channel Slope

75.0

70.0

w0

60.0

55.0

50.0

45.0

Fuil Flow Capacity (cfs)

0 /
158 A ,/

EaaNe)

P 0.0 0.01 O.

08/28/000 1204 mnd

09:39:09 AM

0.04 .05 0.C8
Channel Slope (ft/ft)

0z 0.03

[}

Hasstad Mathads, Inc. 37 Brookside Road  Waterbury, CT 0670

0.07

0.08

0.09

0.1

FlowMaster v5.13
Pags 1 of 1




Capacity vs. Slope - 36" RCP
Plotted Curves for Circular Channel

Project Description

Project File untitied.fm2
Worksheet Capacities of 36" RCP
Flow Element Circular Channel
Method Manning's Foermuia
Solve For Full Flow Capacity

Constant Data

Mannings Coefficient 0.013
Diameter 36.00 in
input Data
Minimum Maxirnum increment
Channel Slope 0.004000 0.100000 0.001000 fH/ft

Full Fiow Capacity vs Channel Slope

0.0
180.6 : . e

160.0

SeAApTITATEARY AT TS

. o
: 120.0 P

’ 100.0 /
P

60.0 /

40.0 j
0.0 0.011 0.02 0.03 0.04 0.05 0.06 G.07 0.08 . 0.09 0.1
Channel Siope (ft/ft)

08/28/00 FlowMaster v5.13
£3:45:74 AM Hasstad Mathods, Inc. 27 Brockside Road  Waterbury, C7 08708  (203) 755-1868 Page 1 of 1
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Cross Section
Cross Section for Triangular Channel

Project Description

Froject Fiie untitled.fm2

Worksheet Trickle Channel thru balfisids —— BASI~) 2
Fiow Element Triangular Channel

Method Manning's Formuta

Solve For Channel Depth

Section Data

Mannings Coefficient G.C1i3

Channel Slope 0.007300 fuft
Depth 0.75 ft
Left Side Slope 4000000 M : V
Right Side Slope 4.000000H : V
Discharge 11.39 cfs

075 ft

NTS

0B/ /a1 : Flowhdaster v3.13
01:55:59 PM Haestad Methods, Inc. 37 Brockside Road Waterbury, CT 06708 (203) 755-1666 Page 1 of 1



Cross Section
Cross Section for Trapezoidal Channel

Project Description

. Project Fiie untitied.fm2
Worksheet Major Storm Channel thru ballfields — BASI~I D
Flow Element Trapezeidal Channel
Method Manning's Formula
Solve For Channel Depth

Section Data
Mannings Coefficient 0030 = GeASe - Lirdeh

Channel Slope 0.007300 fuft

Depth 0.9¢ ft

Left Side Slope 5.000000H . V

Right Side Slope 5.000000H :V

Bottom Width 6.00 ft

Discharge 34.93 ofs — > Ao b/ HATo2 EE. MiJe & STore M

=
5.00 #t VB
H 1

NTS

06/11/01 . Flowhiaster v5.13
01:58:18 PM Haestad Methads, Inc. 37 Brookside Road Waterbury, CT 06708 (203) 755-1666 Page 1 of 1
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KOTZEBUE ENGINEERING

DAVID L. KOTZEBUE, P.E.
813 - 11th Street
Golden, CO 80401
PH. (303) 277-1418 FAX (303) 277-1419
Email: dikengr@acl.com

LAND DEVELOPMENT ENGINEERING & PLANNING







