l. GENERAL
A. I ntroduction

The Town of Slverthorne condders sorm and snow melt drainage to be of ggnificant
importance to the orderly development of the community. While affected by criteria developed
for other infrastructure systems, orderly development of the drainage system requires specid
consderation of its own requirements. The purpose of this Section is to provide prospective
builders and developers with specific design requirements, criteria, and anayticd methods to be
utilized in the Town of Silverthorne. In using this document, the builders, developers, and their
professons need to recognize that there are many varied conditions to be encountered within
the Town and that the requirements herein are to be consgdered minimums. The builders and
developers 4ill retain the responghbility to conduct additiond investigations and/or use more
stringent designs to meet the conditions encountered.

The Town of Silverthorne has completed a Drainage Master Plan encompassing the corporate
Town limits as of January 1980. The Drainage Master Plan is conceptua in scope and identifies
the location of sgnificant drainage paths, flows, design concepts, and approximate sized of

required drainage structures that could be identified at the time the report was completed. In
addition, the Town has completed pre-design level drainage studiesin some aress.

The Drainage Master Plan describes the God's, Objectives, Principles, and Policies adopted by
the Town of Slverthorne, and this section of the Developer’s Handbook is intended to be used
in connection with the Drainage Masgter Plan. In the area of drainage, Silverthorne' s overal god
is to have a unified program that diminates and/or avoids property damage and life hazards that
can be caused by surface flooding and property damage caused by high groundwater. Specific
objectives include:

?? Sysemdicdly reduce the existing level of flood damages and nuisance water for Street
drainage and maintenance;

?? Ensure that corrective works are congstent with the overal gods of the Town;

?? Minimize eroson and sedimentation problems and enhance water qudlity;

?? Pan for both the large flooding events and the smaller, more frequent, flooding by providing
both mgor and minor drainage systems; and

?? Minimize future operationa and maintenance expenses

B. Abbreviations.

USDCM. Urban Storm Drainage Criteria Manud, Urban Drainage and Flood Control Didtrict,
Denver Colorado.

NOAA. Nationd Oceanic and Atmospheric Adminigtration



Q = Discharge, usudly in cubic feet per second

C = Coefficient used to measure degree of imperviousnessin Rationa Formula
| = Intengity, measured in inches per hour

A = Area, measured in acres

cfs = cubic feet per second

1034. Summit County Regulation 1034 pertaining to water quality.

C. Generd Description of Drainage Systems.

Relative to the purpose served, the drainage system is composed of two separate and distinctive
drainage components, the minor drainage system (also cdled theinitid drainage system) and the
magor drainage system. The minor drainage system serves a convenience function for people
and trangportation. The minor drainage system is designed for runoff frequencies ranging from
two the ten years. The mgor drainage system serves a function of protecting lives and property
againg potentiad mgor damages from a frequency of the 100-year runoff. The mgor drainage
system aso preserves the use of primary roads for use by emergency equipment. The mgor
drainage sysem can be further described as that route which runoff follows during a large
ranfal event, whether or not the route is planned and designed and whether or not development
iswisdly Stuated relative to that route.

While separate as to purpose, the minor and major drainage systems relate to one another. The
small swaes and pipes, and the roadsde ditches and gutters feed into the mgor drainage
system. Often a wel-planned mgor drainage system can substantialy reduce the cost of the
minor drainage system. In any case, it is necessary for outfdls (usudly magor drainage) to exist
with capacity to accept the runoff from the minor system without causing a greater burden or
hazard to other properties.

Within the Town's area of interest, the ability of the mgor drainage system to transport larger
runoff events varies widely. Downstream of where development is occurring, much of the
exiging magor dranage system has a limited capacity. Furthermore, athough downstream
drainage conveyance facilities may be increase, the work will be accomplished by individua
developers asthe land is devel oped, which may be a number of yearsin the future.

As a reault, detention is required for dl sites and subdivisons, except sngle-family and duplex
units in exigting subdivisons. New subdivisons of al types require detention to limit flow rates
to historic levels, however, on-gte detention will generaly not be permitted.

In addition to the conceptud level design, many pre-design level reports have been completed
(or may be completed) within the same area as encompassed by the Conceptual Drainage
Magter Plan. Land outside on the Conceptual Master Drainage Plan area requires devel opment
of amaster drainage plan at the time of annexation or subdivison gpprova. In addition, due to
the fact that many unplatted areas within the Town boundaries do not have approved drainage



master plans, these parcels require gpproval of a master drainage plan dong with other
devel opment approvals.

Because this policy has been followed for past annexations, pre-design level studies may be
available & many locations within the Town of Siverthorne. Where sufficient land planning had
been completed or sufficient development had occurred prior to the completion of the Master
Drainage Plan, flow rates, flow paths, gpproximate sizes of facilities, and gpproximate location
of facilities may be known. If a parcd has not been sudied, or if a subgtantia change is
proposed compared to the conditions at the time of the Master Drainage Plan preparation, the
developer may be required to undertake additiond investigation as a part of the platting or ste
approva process.

Responghility for the costs of design, congtruction, and maintenance shdl be as shown in Table
1. With few exceptions, it is the intent of the Town that developers design and congruct dl
drainage facilities passing though or adjacent to the property being developed. The design of
these drainage facilities must be compatible with the requirements of the Master Drainage Plan
of the Town and/or the subdivison, and must aso be compatible with the conditions of adjacent
properties. In other words, it is not permissble to dter the drainage conditions relative to
adjacent sites smply to suit the purposes of the Site that is being devel oped.

D. Submitta Requiremernts.

Drainage reports should be completed in a professona manner under the direct supervison of a
Professond Engineer. It is not intended that the andysis for a 1/2 acre Ste with no off-dte
tributary run-off would be as complex as would be required if 200 acre new subdivison. It is
required that the builders and devel opers discuss the requirements with the Town's staff prior to
undertaking the drainage invedtigation, which will be discussed a the Pre-Application
Conference.

E Policies.

Except as revised by the requirements of this document, the Town of Silverthorne requires that
drainage planning and design be completed in accordance with the Urban Storm Drainage
Criteria Manua (USDCM) as published by the Urban Drainage and Flood Control Didtrict in
Denver, Colorado. In additiona the hydrologic methods employed shall be one described as
acceptable in this document.

The Town has adopted specific policies which become criteria when applied to the design of
drainage fadilities. The following isapartid lig of those policies.

?2? It will generdly be required to maintain pedestrian access through private developments for
magor drainage facilities for maintenance purposes;



?? Drainage easements for the Town may not be used for snow storage when the easement is
utilized for transporting runoff through the Site or subdivision;

?? Snow doragein drainage facilities will be permitted where:

1. The drainage facilities are only for loca detention, and

2. The torage is not near outlet works nor in facilities required for transmisson of
runoff;

?? The use of a dedicated drainage easement for on-Ste detention requirements will not be
permitted unless the developer’s engineer clearly demondtrates that:

1 It is effective for the Ste, and
2. Does not adversaly affect basin detention/transmission requirements,

?? Pollution control programs will be integrated into the drainage and flood control program;
and

?? New development in designated flood plains will be permitted only when the provisons of
the flood plain zoning regulations are met.

?? On-dte detention that is unspecified as to location and geometry will not be permitted in
future subdivisons and resubdivisons.

?? Except for areas dready designated to have On-Ste detention (i.e., on alot by lot bass), dl
new subdivisons will have regiond detention facilities.

?

. BASIC DESIGN

A. Design Concept.

The design criteria are related to a concept of design. Particularly in regard to street drainage,
designers have a difficult time didinguishing between facilities designed for mgor drainage
versus minor drainage. Due to varidions in terrain, soil, and development, it is not practicd to
predict those drainage facilities for a certain Size of area require design criteria appropriate for
magor drainage. Except for new subdivisons, annexations, or sgnificant revisons to an existing
drainage plan, the determination of minor versus mgor drainage facilities has been determined
through the Drainage Magter Plan;  however, an understanding of the concept is useful for the
designer’s knowledge of how proposed facilitieswill be integrated into the overdl plan.

Regardless of dreet type or land use, inundation of buildings is not permitted by floods with a
magnitude up to the 100-year event; therefore, dl buildings are to have equa protection from
inundation up to the 100-year event. On the other hand, many drainage facilities used for
conveying storm water may be designed for lesser flood frequencies as long as the 100-year
inundetion criterion is met.



FHgures 1 and 2 illugtrate this concept with respect to streets. The roadside ditches, culverts,
dreets and gutters, inlets, and storm sewers are designed first to meet the criteria of the minor
sorm system requirements, which is ether a 2year or Syear event. The depths of flow
resulting from the 100-year event are checked assuming the facilities (if any) for the minor sorm
event are in place. In the ingtances where inundation requirements or depth limitations of major
drainage criteria are not met, facilities are indaled or enlarged sufficiently to reduce the flooding
depths to dlowable limits.

B. Hydrology.

Requirements for hydrologic analyses range from the most smple procedures to rigorous
procedures. It is the intent of this section to provide the designer with a list of hydrologic
methods acceptable to the Town, as wdl as the limitations which gpply to those methods.

When possible, acceptable coefficients and applicable design parameters will be listed.

It is acknowledged that there are many hydrologic methods that could be used in the
Silverthorne area; however, the methods listed for use in Silverthorne have been cdibrated to
the unique aspects of the area. As a result, other hydrologic methods will not be accepted
unless the dternate methods are specificaly approved by the Town.

Figures 3 and 4 are derived from the NOAA Precipitation Frequency Atlas of the Western
United States, Volume I11, Colorado, 1973 and shall be used as the rainfdl datain Silverthorne.
The following methods are described for their use in Siverthorne.

1. Rational Method.

The specific method to be employed is known as the Summation Rationd Method and
isdescribed in the USDCM. Theformulais

Q=CIA

in which,

Q = discharge in cubic feet per second (cfs)

C = coefficient used to estimate relaive effects of infiltration and imperviousness

| = intengty of rainfal measured in inches per hour, as determined from Figure 4, for a
duration equal to the time of concentration

A = Area, measure in acres

The use of this method is described in the USDCM, and depending on the version, “C’
may be determined in different manners. The more recent versons of the USDCM
eliminate the use on an additiond coefficient which is used to account for antecedent
precipitation, and uses a table conssting of specific coefficients for each frequency of
sorm.



Table 2 ligts the coefficients to be used for each gpplication in Silverthorne. As with
other aspects of this Manud, these coefficients are to be consdered as the minimum
required to undertake studies, and if conditions are encountered that are outside the
range of vaues shown in the tables or in the figures, the more sringent 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
Busness
Commercid 95 87 87 .8 .89
Neighborhood 70 60 65 .70 .80
Lavns 0 05 10 .20 40
Roofs 90 80 8 90 .90
Streets
Paved 100 87 88 90 .93
Grave 13 15 25 3 65
Drives and Waks 96 87 87 .8 .89
Undeveloped 0 02 05 .10 .20
Time of Concentration.

Unless conditions exigt 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 rainfal
intengity, “1”, in the Rationa Formula. It should be noted that this figure is only to be
used with this method and is not to be applied to other methods used in this manud.

A further caution needs to be noted in the sdection of roughness coefficients to be used
with Fgure 5. It is common that a desgner will use the “C” vdue of the Rationd

Formulafor the roughness coefficient, which is a grove error. The values described on
the graph are salf-explanatory and should be used.

Limitations.



The use of the Rationd Method is limited to developed areas under 40 acresin Sze and
to undeveloped basins less than 10 acres in size, or when specificaly permitted by the
Town. Under no conditions is the Rationa Method to be used where on-gte flows are
to be combined with off-gte flows. For this condition, hydrograph andyss will be
required (See HEC-1).

FAA Method.

An gpproach sometimes known as the FAA Method (See USDCM) is used for Szing
detention basins in developed areas less than 5-acres in size and where on-site flows
are not combined with off-gte flows. For this latter condition, hydrograph andyss is
required (See HEC-1). (The Appendix to this section contains an example of the FAA
Method type of andyss)

2. HEC-1.

This method is to be used in dl conditions for with the Rationad Formula is not suitable
and when:

@ Flows have not been predetermined by the Town in previous studies
and

(b) On-gdte flows are combined with off-gte flows which require routing
techniques are required, or

(© The dte is aufficiently large to be beyond the permitted limits of the
Retiond Formula

Larger gtes and basins require better tools and greater skills on the part of the designer;
therefore, it is assumed that the designer has some knowledge of more advance
hydrologic techniques. HEC-1 has been selected because of its widespread use and
availability.

The following procedure was developed through cdibration, usng basins with some
datistica data and correlation to other modeling that has been done in the Silverthorne
area. The procedure for use of HEC-1 will be asfollows.

@ Compute the hydrograph(s) required for the basins and design
frequencies determined in conjunction with the Town, using the procedure
outlined under HEC-1 Methodology,

(b) Prepare a summary of the input data and output to be submitted to the
Town for review, and

(© After examination of the results, additiond runs, usng adjusted input
data, will be completed and summary data resubmitted to the Town.



C.

This procedure is required due to the variability of the conditions that may be
encountered.

HEC-1 Methodology.

The SCS Dimensonless Unit Hydrograph Method in HEC-1 (September 1981
verdgon) will be used to amulate runoff from rainfal. The time of concentration will be
esimated by using the nomographs shown on Figures 6 and 7. The loss functionsto be
used for the 100-year runoff calculations for non-urbanized basins are:

Initid Abstraction = 0.75”
SCS Curve Number = 40
Percent of Basin that isimpervious= 1.0

Depending on the complexity of the Basn(s), other means of cdibration may be
required, including the use of a congant loss rate instead of the use of curves and
percent imperviousness, however, this method requires subgstantialy more time and will
be used only when necessary.

Initid vaues for other than the 100 year runoff will be developed with the Town prior to
commencement of modeling. The rainfadl vaues will be determined from Figure 3. The
ranfal distribution shal be according to the USDCM.

Criteria

The Town uses the USDCM for mogt of the drainage criteria, a copy of which is available for
review in the Town's offices, however, the Town utilizes specific technica criteria which are
required to meet the Town's standards that either are not addressed in the USDCM or are
different due to climatic condraints and other geographicd differences.  This Section is
concerned with the specid criteria.

1. Design Frequencies.

Except as noted, the design frequency for dl conveyance facilities will be the 2year
event. When gpproaching mgjor arterid dreets, the design frequency for conveyance
facilities will be the 5year event. The following facilities will have a 100-year design

frequency:

?? The Blue River Parkway (Colorado Highway 9 and US Highway 6),
?? West Town Swale,

?? Ranbow Drive Swde north of Pamers Drive (Bobo Ditch),

?? Willow Creek,

?? Straight Creek,



?? Ryan Gulch and SAt Lick Gulch, including overflow paths,

?? Drainage routes identified in the Eagles Nest Master Drainage Plan, and

?? All sorm water detention Sites.

2

Regardless of the designated design frequency, the runoff rates from the 100-year event
will be checked to determine if maximum criteria for street inundation are met and that
no building openings are inundated. If the preceding conditions are not met, the
conveyance facility sizes will be increased as needed to reduce flood depths and/or to
eliminate probable inundation of building openings (i.e, dl building openings shal be
above the 100-year inundation level). Alternately, for proposed buildings, it may be
possible to raise the building openings.

2. Street Drainage Criteria.

In generd, it is expected that the Street drainage system will usudly congst of roadside
ditches (or swales) and culverts. Specific design criteria for channels and culverts will
be addressed later in this section. Curbs and gutters will be permitted under the
conditions described in the Street Design Criteria section of this Manud; however, the
gpecific criteriawill be addressed separately from roadside ditch type design.

The overdl gpproach to sorm water management includes using the street system to
trangport runoff from the minor sorm to out fal facilities, leaving the streets usable for
traffic. Gresater depths of flow and more lane encroachment will permit the streets to
cary runoff from mgor sorm events at a sacrifice in the ability of the Sreets to
trangport traffic. No inundation of dwellings and buildingsis permitted.

Cross Flow.

Drainage flows may cross dreets under two conditions The firg condition is
crosspans, which are not ways permitted. The second condition is at the crossing of
drainage ways where the vast mgority of the runoff will be carried in a culvert or bridge
and excessve runoff is permitted to flow over the roadway. Except for crosspans, in no
other ingtance is the flow from the minor storm frequency permitted to cross over the
surface of roads. In addition, building inundation and other inundation which will
adversdly affect other properties will not be permitted. Under the latter conditions,
cross dreet flow will only be permitted up to the level tha will not cause building
inundation. The depths of flow for valey pans (where permitted) and at crossings for
drainage arelisted in Table 3.



TABLE 3
ALLOWABLE DEPTH OF CROSS STREET FLOW AT DRAINAGE WAY S

STREET MINOR MAJOR
CLASSIFICATION DESIGN RUN-OFF DESIGN RUN-OFF
Loca and Collector 6-inch depth at crown 12 - inch depth above
or in cross pan flow line. gutter.
Arterid None 6-inch or less over
crown.
Sheet Flow.

Sheset flow across dreet centerlines will not be permitted except on loca streets. No
cross sreet flow will be permitted for flows less than the one-year run-off event.

Continuity of Grade.

When dreets intersect, the grade of the street with the highest classfication shdl
continue uninterrupted. Cross pans will be permitted only on local streets. Cross pans
combined with roadside ditches may be used; however, the depth of the roadside ditch
will not be lessened to reduce the width of the cross pan. Configurations for cross pans
are shown in the section of street design criteria

Roadside Ditches.

The roadsde ditches will meet the geometry requirements listed in the Street Design
Criteria section:

(@. Pemitted Inundetion. The maximum permissible depths and maximum
encroachments for roadside ditches are shown in Table 4.

TABLE 4
MAXIMUM PERMISSIBLE DEPTH
AND
ENCROACHMENT FOR ROADSDE DITCHES

TYPE OF ROAD MINOR STORM MAJOR STORM

DEPTH OF FLOW
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All Types 30" 36"

ENCROACHMENT
Loca How may spread to crown How dhdl remaninthe
of dtrest. Street right of way.
Collector Flow spread must leave at How shdl remainin

least onelane free of water.  dtreet right of way.

Arterid How spread must leave at How dhdl remanin
least one lane free of water Street right of way.
in each direction. Maximum depth at

crown = 6 inches.

Figures 1 and 2 show the depth parameters as applied from Table 4. The most conservative
parameter shdl be gpplied.

(b).  Hydraulic Desgn. Theoretica capacities of roadside ditches shal be
computed assuming that driveways will exist for access to adjacent property.
Figure 1 illugtrates the geometric conditions that exist for driveways which span
roadside ditches. As areault, the street capacity is limited to discharge which
results in a depth of flow at the inlet of the driveway culvert of 18 inches for
minor dorm runoff limits, and the mgor sorm discharge from a 36-inch
headwater acting on the driveway culvert plus the flow over the top of the
driveway embankment. This capacity shdl be reduced by 80% to dlow for
plugging and trash which may hang-up behind the embankment.

Street Drainage.

The maximum permissible depths for roadside and for curbs and gutters are as shown in
Table 5.

1



TABLES
MAXIMUM PERMISSIBLE DEPTH
AND ENCROACHMENT

FOR CURBS AND GUTTERS
CLASSIFICATION MINOR STORM MAJOR STORM
OF ROAD
DEPTH OF FLOW
All Roads Top of Curb 18"
INUNDATION
Loca FHow may spread to crown How dhdl remanin
of street Street right of way.
Maximum depthin
gutter = 12 inches
Collector Flow spread must leave How ghdl remanin
at least one lane free Street right of way.
of water. Maximum depth in
gutter =12 inches.
Arterid Fow spread must leave How dhdl remanin

at least one lane free of dreet right of way.

water in each direction. Maximum depth at
crown = 6 inches.
Maximum depth in
gutter = 12 inches.

Figures 1 and 2 show the depth parameters as gpplied for Table 5. The most conservative
parameter shal be applied.

(@.  Curb Cuts. When curb and gutter streets are permitted, curb cuts shall
be permitted within 25 feet upstream on an inlet and shal not be made by
building-up the gutter. Driveways shal dope up to an eevation equd to the top
of the curb to prevent runoff from flowing onto adjacent property.

(b).  Hydraulic Desgn. Theoretica capacities of curb and gutter sections
shdl be computed using the nomograph shown of Figure 8. After theoreticd
capacities have been obtained, these values shall be reduced according to the
vaues obtained from Figure 9.



3. Open Channdls.

Open channds, including roadsde ditches, will meet the criterialisted in thisitem. The
criteria listed in this item gpply to both mgor and minor drainage facilities, and shdl be
goplied for the specific design frequency required. All mgor drainage channeds will
meet these design requirements for the 100-year event.

(@. Grasslines Svades. Dedgn will generdly be based on a naurd
waterway agppearance. Criteriainclude:

?? Dedgn vdocity for the 100-year discharge will not exceed 7.0 fps for
heavily grassed and irrigated channels, and 5.0 fps for nortirrigated, grass-
lined channels.

?? Side dopes generdly 4 (horizontd): 1 (vertical) or flatter. Side dopes of
3:1 are acceptable if channd maximum veocities are reduced by 1.0 fps,
and if mowing is not required for maintenance.

?? Freeboard will not be less than 1.0 foot.

?? Riprapping, check dams, or drop dructures will be used singly or in
combinations to reduce scour, particularly & pipe outlets.

"

(b).  Armored Channds. Where well-graded combinations of gravel and

large stones exist, these channels may be used where the following criteria are
met.

?? Desgn velocity lessthan 5.0 fps.
?? Design depth less than 2.0 feet.
?? Maximum side dopes 2:1 or flatter.

(0. Roadgde Ditches  These fadliies must assume characterigtics
gopropriate to the different conditions under which they are used. Unless
gpecid channd armoring is approved by the Town, the maximum dope dong
roadside ditches will be 2.0%. Drops and check structures may be used as
required to meet the maximum dope requirement. All roadside ditches not
armored shdl be grassed.

The dde dopes shdl meet the criteria liged in the Streets Section. When
gpproved by the Town, side dopes that daylight on the opposite side of the
ditch from the road, may have steeper than 3:1 sde dopes when in rock or
when armoring is used.
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4, Storm Sewers. Storm sewers are infrequently used; however, gpplications for
their use will occur. The fallowing criteria shdl gpply to the design and inddlation of
storm sewers:

(@.  The pipe may be either corrugated metd pipe (cmp), high dengty
polyethylene(hdpe) or reinforced concrete pipe (rcp). The maeriads used shdl
conform to the applicable AASHTO provisions of the Standard
Specifications for Highway Materials.

(b).  Theminimum cover shdl be 3.0 feet.

(©. A minimum of 50% of any sorm sewer segment between manholes
shdl be below the frost line (usudly 7.0 feet).

(d).  Themaximum velocity will be 15 fps.

().  Theminimum pipe diameter shal be 18 inches.

. Manholes meeting the requirements of Figures 10 & 11 shdl be a
maximum intervals of 400 feet for pipe 24 inches and smdler, and a& maximum
intervals of 500 feet for pipe larger than 24 inches.

(9. The design water surface should be at least 6 inches below the gutter
grade or inlet grate (or opening).

(h).  Theoutlet location of the sorm sewer must be approved by the Town,
and outlet protection must be ingtaled as gpproved by the Town. FHap gates
will generdly be required unless an energy disspater is used which prevents
entry to the storm sewer system.

(). Storm sewers must be straight between manholes.

g.) Hydraulic grade line computations must accompany the find design
drawings for review and approva by the Town.

(k).  Inlets shdl meet the requirements shown in Figures 12 & 13. Inlet
capacity shall be computed in accordance with USDCM, including the use of
reduction factors.

. Storm sewers which gtart with inflow directly into the pipe shdl have an
end section and trash rack in accordance with the requirements detailed in the
Section on culverts.

5. Culverts.

(@. Culvertsmay be ether cmp, hdpe or rcp.

(b).  Except when the outlet is required to have an energy disspater or when
adructureisused on theinlet, dl culverts are to have end sections.

(¢).  Trash racks which meet the requirements of Figure 17 shdl be required
on dl culvert entrances.

(d).  Theminimum culvert diameter shal be 18 inches.

(). Culvertsshdl be designed in accordance with the procedures outlined in
the USDCM or HYDRAULIC DESIGN OF IMPROVED INLETS FOR
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CULVERTS, HYDRAULIC ENGINEERING CIRCULAR NO. 13
published by the Department of Transportation.

(). The culvert desgn characterigtics shdl be listed on the design drawings,
including al physical properties of the pipe, heedwater and tail water depths,
and design discharge.

6. Detention Ponding. Detention ponding requirements are dmost certain to be
unique to the gpplication. Regiona detention ponds may fal under the jurisdiction of the
State Engineer; however, most applications of detention ponding for Silverthorne will be
to meet on-gte requirements or for small scale regiond gpplications.  Experience in
Silverthorne has shown that the type of detention shown in the Example contained in the
Figures is more adaptable to various stes. Only on fare occasions will it be found that
on-Ste detention requirements can be met using channels and roadsde ditches being
used to carry runoff from off-gte through or by the property being developed. In
generd, it will be found that on-gte drainage and detention will be best handles when
kept separate from off-gte runoff, both in regard to ease of andyss and efficiency of
land use. Thefollowing criteriawill be gpplied to evauation of detention facilities:

(@.  Snow dorage will not be permitted in detention facilities near outlets or
inlets

(b).  Outlet controls will be wnotch weirs, computed in accordance with
generaly accepted formulas. Orifice type controls may be permitted on larger
facilities when the orifice Sze exceeds 24 inches and when acceptable overflow
provisons are provided.

().  The desgners are encourage to use submergence of the control weir(s)
to maximize the angle of the weir opening and the practica depth of ponding.
(d).  Except a inletsand outlets, riprap will not be permitted.

(e).  Except near outlets, the sde dopes shall not be steeper than 4:1.

. When approved by the Town, walls may be used to increase the
detention volume available.

(9). The minimum dope of pavement to be inundated by detention is one
percent.

(h).  Asnoted in the example, detention outlets should be depressed when
adjacent to pavement to prevent saturation of the pavement’ s subgrade.

(). Unless otherwise gpproved by the Town, detention areas will be
grassed.

0)- Detention gtes should be desgned to facilitate sediment removad.
Larger detention sStes should have a concrete invert to permit movement by
motorized removal equipmen.

(k).  Detention facilities may be szed usng 0.2 acre-feet of detention for
each acre of impermesble developed area (including graveled aress), or the
desgn may employ one of the hydrologic design approaches described in
Hydrology.
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0. The outlet works shdl be designed to release runoff at the historic rate.
Over-detention in one area to eiminate the need for detention in another area
may be permitted when it is shown that:

16



?? The rate of outflow from the undetained area cannot be routed through an
area to which it did not previoudy flow nor can it exceed the historic flow
rate a the point where it exits the ste (In no case will flows be permitted to
be dtered in such a manner as to shift or add to the burden of adjacent
property owners).

?? Atany time during the duration of the storm, the combination of flow rates
from the various areas does not exceed the historic flow rate.

(m).  Detention facilities will be designed to detain the excess flow generated
from the 100-year event.

(n).  When off-dte flows are routed through the detention facilities, the
hydrologic analysis shall be completed which shows that the proposed facilities
will meet the flow release requirements, both for the ste itsdf and for the Ste
when combined with the off-ste runoff.
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