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B. CORE AND SPECIAL REQUIREMENTS ANALYSIS

This section of the TIR is intended to meet agency specific requirements for a report addressing
all Core and Special Requirements of the 1998 King County Surface Water Manual.

Core Requirement 1. Discharge at the Natural Location

The southern site drainage lies in the Patterson Creek Basin. Drainage from the hillside is
currently largely un concentrated as it runs through the forested hillside. At the upper back 9-
hole golf course elevation, drainage is conveyed downstream from that point in gullies to the
slough at the valley floor. Drainage patterns will be maintained for Lots 8 thru 12 in the
Patterson Creek Basin by using roof and driveway dispersal systems. However, a SWM
Drainage Adjustment is sought to allow diversion of a 21.0-acre portion of the Patterson Creek
Basin to be detained and then discharged to the Snoqualmie River Basin (see Basin Map). The
conveyance system would collect drainage from the Tall Chief and Aldera Ridge Roads, as well
as areas upstream thereof, and direct them to the proposed detention system for the Snoqualmie
basin portion of the project (as discussed below). '

The northern site drainage lies in the Snoqualmie River Basin. Drainage from the hillside is also
largely unconcentrated as it runs through the forested hillside. Several shallow grassy swales
intercept hillside runoff and direct it towards the steep slope banks on the central easterly
perimeter of the project. At the lower front 9-hole golf course elevation (i.e. the north portion of
the project), drainage is intercepted into a series of channels and wetland ponds lying at the base
of the hillside. Drainage from this channel is conveyed northerly to its natural discharge point
near the northeast portion of the project boundary and eventually towards the offsite “Green”
slough and the Snoqualmie River. Drainage patterns for the Snoqualmie River Basin portion of
the project will be maintained to their current condition by means of a proposed flow control
manhole or weir outlet at the proposed wet/detention pond, which will send pond discharges
toward the on-site central swale that leads to the Green Slough.

Of note, 2006 draft FEMA FIRM updates indicate the Snoqualmie River and Patterson Creek
100 year floodplains are concurrent at a point upstream from where the project drainage
discharges from the site. In some terms, this may be interpreted as indicating that the Patterson
Creek sub-basins and the Snoqualmie sub-basins are inseparable at this point, further providing
justification for the basin diversion.

The proposed draft FIRM also indicates a revision to the project flood plain elevations, down
from 185 in the current versions to elevation 184 to 182 in the draft version.

Core Requirement 2. Offsite Analysis

A level one-offsite analysis is required and is provided in the appendix of the Technical
Information Report (TIR).



Core Requirement 3: Flow Control

The site lies in a level two flow control area. Although the entire site qualifies for exemptions as
detailed below, specific recommendations in the Geotechnical Engineering Report require that
drainage on the hillside be collected in tightlines where possible and conveyed to a discharge
point near the valley floor to avoid hillside erosion and instability.

Both the Snoqualmie Basin portion and the Patterson Creek Basin portion qualify for the
Forested Open Space exemption number 5. Both these portions of the project are a rural
residential project in the RA-5 and RA-10 Zone. 65% of the un-submerged drainage area will be
dedicated in easements or tracts as Forested Open Space. BMP’s such as roof and driveway
dispersal will be used to accommodate drainage requirements on each of the proposed lots that
cannot stub directly into the roadway storm drains.

Roof drain dispersal will largely rely on the splash block method, with 50° min. vegetated flow
paths between the roof and any structure or property line. Road dispersal for the driveways will
rely partially on sheet flow and where concentrated flows result from roadway cut ends or uphill
ditch systems, direct discharges to rock pads with 100 foot flow paths thru vegetation will be
allowed where 100 year flows are less than 0.2cfs. Dispersion trenches will be used otherwise,
such that any 50° dispersion trench receives no more than 0.5 cfs in the 100-year event. In
compliance with the geotechnical report recommendations, emphasis is placed on collecting
runoff from the hillside bench area and discharging it to the valley floor (through the
wet/detention pond) in an effort to avoid hillside erosion and instability. To facilitate collection,
a French drain is proposed at approximate elevation 330 along lots 13 thru 16. Extensive sub-
basin delineation and modeling will be provided at the construction document phase.

Approximately 21.0 acres of the Patterson Creek Basin will be diverted northwards along
proposed Tall Chief Road and ultimately discharged to the Onsite wet/detention pond along with
those portions of the project that lie in the Snoqualmie River Basin. A SWM Drainage
Adjustment application is made for this purpose. Since there is no feasible opportunity to drain
the Patterson Creek Hillside drainage to the valley floor within the Patterson Creek Basin, the
diversion will further allow the removal of drainage from the hillside to avoid erosion and
instability. It is assumed that a geohydrologic report may be required to show that there are no
surficial or interflow aquifers present which might otherwise affect the Patterson Creek base
flows. However, given that the Patterson sub basin is the lowest portion of the basin prior to
confluence with the Snoqualmie River, we have assumed this conclusion is highly likely.

The proposed wet/detention pond lying in Tracts Q and P will serve both the Patterson Creek and
Snoqualmie Creek Basin portions of the project where they are of sufficient elevation to connect
to the Tall Chief Road Storm Drainage Trunk line. Detention modeling calculations include
proposed developed lot credits for 65% open space, and assume 20% maximum impervious area
per lot and 15% developed pervious area per lot in compliance with established zoning code
limits, with credits for roof downspout and driveway dispersion wherein the impervious area is
modeled as 50% impervious and 50% pervious in compliance with the 98 KCSWDM.



Stormwater Flow Control is required for existing portions of Tall ChiefRoad which will be slightly
widened (approx station 0+00 to 17+75) and for frontage portions of Snoqualmie River Road which
will be slightly widened with a 4 foot shoulder. These areas lie below the elevation of the proposed
wet/detention pond and are therefore bypass areas. Flow Control will be achieved by compensating
for these bypass areas.

See Section IV of the TIR for details.

Core Requirement 4: Convevance System

A conveyance analysis will be provided in Section V of the TIR for the construction document
phase. The conveyance system will meet all applicable codes. Preliminary calculations are
included herewith fo justify the approximate size of the conveyance piping.

Core Requirement 5: Erosion and Sedimentation Control

Erosion Control Systems are required. Patterson Creek portions of the site are in a P suffix Zone
and pertinent conditions apply per KCC 16.82.150D, specifically limiting construction to the
March 31 thru Oct 1 period and limiting clearing to 60% of the site. Specific ESC systems will be
recommended in Section IX of the TIR and a separate ESC plan will be prepared for the
Construction Document Phase. The ESC plan shall meet all applicable codes.

Core Requirement 7: Financial Guarantees and Liabilitv

Per paragraph 1 of KCSWM 1.2.7, financial guarantees will be required. A Bond Quantity
worksheet will be provided for public and private improvements afier first county review.

Core Reguirement 8: Water Quality

The site lies in a Basic Water Quality area. Although the entire site qualifies for exemptions as
detailed below, specific recommendations in the Geotechnical Engineering Report require that
drainage on the hillside be collected in tightlines where possible and conveyed to a discharge
point near the valley floor to avoid hillside erosion and instability. Consequently, collected
stormwater containing runoff from pollution generating impervious surfaces such as roadways,

must be treated.

For both the Snoqualmie Basin Portion and the Patterson Creek portion of the project, exemption
number 3, Forested Open Space for Rural Residential Projects will apply (KCSWM pg. 1-50 to
1-51). Exemption #3 indicates that any proposed natural discharge area within a project is
exempt provided:



1. At least 65% of the unsubmerged portion of the natural discharge area is set aside as
forested open space as specified in Section 5.2.1 and
2. The runoff from roads and driveways is dispersed through at least 100 feet of native
vegetation (per 5.2.1) and
3.  The runoff from continuous lawn areas of 1 acre or more is dispersed through at least
25 feet of native vegetation onsite per 1.2.8.2 (P-1-57).

Per KCSM manual, PG 5-15, appendix C and Section 4.2.2, runoff dispersal can be used as an
alternative method to accomplish water quality requirements, such that filtration through
grass/pasture removes harmful pollutants. This approach will be applied to those portions of the
project that are not treated by grass filtration or otherwise collected and conveyed to the

wet/detention pond.

Water Quality facilities will consist of a wet/detention pond in Tract Q of the lower 9 hole portion
(i.e. northerly portion) of the project. A portion of this facility lies within the 100-year floodplain.
Consequently, a compensating volume will be excavated from the hillside area near Tract A to create

mitigation floodplain storage.

Water Quality treatment are required for existing portions of Tall Chief Road which will be slightly
widened (approx station 0+00 to 17+75) and for frontage portions of Snoqualmie River Road which
will be slightly widened. These areas are below the elevation of the proposed wet pond. Treatment
will be achieved by providing 20 foot basic grass filter strips along the length of the roadway per
KCSWM pg. 6.56, Section 6.3.4. Some of this portion of Tall Chief Road (sta 13+50 to 17+75)
cannot accommodate a filter strip due to the adjacent wetland proximity. This area will be treated

with a storm filter media/compost filter system.

As noted above, roof downspout dispersal will be utilized for all buildings, as required. Design
details will be provided in section IV of the TIR for the Construction Document phase of the project.

Special Requirement #1: Other adopted area-specific requirements.

Portions of the site are located in the Patterson Creek Drainage Basin. The site is shown as a
level 2 flow control area and a Basic Water Quality treatment area. The Zoning designation lists
P suffix conditions (see section IV for additional details).

Special Requirement #2: Floodplain/Floodway delineation

The project does contain a wetland and portions are within the 100-year floodplain. The
floodplain has been established through the FEMA Flood Insurance Rate Map, and will be
recorded on final construction documents. Preliminary floodplain locations are shown on the
attached excerpts from the King County Imap web site and current FEMA FIRM (Flood

Insurance Rate Map).



Special Requirement #3: Flood Protection Facilities

The project involves no new flood protection facilities nor modifications to any existing ones.
Therefore, this requirement does not apply to the site.

Special Requirement #4: Source Controls
The site is not a commercial, industrial nor multifamily project. Therefore, this requirement does

not apply to the site.




L. PROJECT OVERVIEW

The Proposed Development includes platting 18 residential lots on the existing 191.2 acres,
consisting of 4 separate tax parcels. Clustering will be used such that the northerly 9 holes of the
existing 18-hole country club golf course will be reverted to agrarian or conservancy uses.
Construction of a new Rural Minor access road (Tall Chief Road and Aldera Ridge Road) will
provide the necessary access. Emergency Access will be provided via Campground Road.
Existing Zoning is predominantly RA-10 with some RA-5-P. The site is located at 1313 West
Snoqualmie River Road in un-incorporated King County, near Fall City, WA. Grading, utility
and drainage improvements will be prepared in compliance with the current County Code based
on the 1998 surface water manual.

The northerly % of the site lies in the Snoqualmie River Basin, while the remainder lies in the
Patterson Creek Basin. Grading, utility and drainage improvements will be prepared in
compliance with the current County Code.

One other very important feature in the project is the density (0.09 lots/ac or 10.6 ac/lot). With the
limitation on clearing, the proponent would be clearing a maximum of 39.14 acres or 20% of the
191.2 acre site (assuming 65% open space on Patterson Basin lots and 80% max clearing on
remaining lots per RA-5 zoning code).



II. PRELIMINARY CONDITIONS SUMMARY

The property was, until recently, developed with an existing 18 whole Country Club Private Golf
Course. Currently, the lower 9 hole Golf Course is still in place, but the upper 9 holes have been
unused since around 2005. Forest covers the undeveloped hillside and a number of wetlands are
located in the lower lying areas. Existing grades vary between very flat in the NE to beyond 40%
along the hillside area. Soils are predominantly Nooksak silt loams in the valley floor and
Alderwood series gravelly, sandy loams on the hillside. Both soils are till series soils. There is a
small area of mixed alluvial soils identified in SCS mapping (included herein). The preliminary
geotechnical report identifies thick lenses of gravelly sandy soils located in benches near the

southwest portion of the project.

Site access is provided via a private road and easement adjoining West Snoqualmie River Road,
which is classified as a Collector Arterial and currently improved to a rural shoulder and ditch
section. Further road improvements are required to widen the existing access.
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Parcel Number 0524079002 )
1313 WEST SNOQUALMIE RIVER RD

Address SE
Zipcode 98024
Taxpayer TALL CHIEF GOLF INC

The information included on this map has been compiled by King County staff from a
variety of sources and is subject to change without notice. King County makes no
representations or warranties, express or implied, as to accuracy, completeness,
timeliness, or rights to the use of such information. King County shall not be liable for any
general, special, indirect, incidental, or consequential damages including, but not limited
to, lost revenues or lost profits resulting from the use or misuse of the information
contained on this map. Any sale of this map or information on this map is prohibited
except by written permission of King County.”

King County | GIS Center | News | Services | Comments | Search

By visiting this and other King County web pages,
you expressly agree to be bound by terms and conditions of the site.
The details,

http://wwwS5.metrokc.gov/parcelviewer/Print_Process.asp 12/20/2004
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he information included on this map has been compiled by King County staff from a variety of sources and is subject to change without notice.
King County makes no representations or warranties, express or implied, as to accuracy, completeness, timeliness, or rights to the use of such
infarmation. King County shall not be liable for any general, special, indirect, incidental, or consequential damages including, but not limited to,
st revenues or lost profits resulting from the use or misuse of the information contained on this map. Any sale of this map or information on
is map is prohibited except by written permission of King County.
King County | GIS Center | News | Services | Comments | Search
By visiting this and other King County web pages, you expressly agree to be bound by terms and conditions of the site. The details.

http://www5.metrokc.gov/servlet/com.esri. esrimap.Esrimap? ServiceName=overview&Clie... 11/7/2003



KING COUNTY
ZONING ATLAS

Townships 24 Range 7

Includes zoning changes

A-10 - Agricultuml,
one DU por 10 sces.

through Ordinance #14448 RA1G - Rumal Ansa,

(August 2002)

one OU™ por 10 acres
UR - Urtran Resenvs,
one DU* per § sores
R-1 - Residurtial,
ona DU® par 3o
R4 - Residersisl,

4 DU por s

[:] R-6- Rosdential,

6 DU per acrs
R-8 - Residertial,
8 DU” por acrs

EfE

1€

R-24 - Residantal,
24 DU* per acra
R-48 - Residental,
48 DU* per aurm.

ua.wmuum
PR
[ s - Regionsl usineee
— -

6_ais o3 af ow

e —

“Troe tmap s u generel cokor repmsaristion sf
Mw:ﬂﬁf'ﬁlﬂh‘m

astablcling tw curent zoming.

o -

cinctayed o e cficia) oy contral # B

(CIDES), 900 Osbenstisks Ave 5, Rarton, WA F00SS,

Talephone (205 7380500

Thi stlas ks produced by Kirg County's Geagraphlc
Eysromn.

| 26




m\ﬁun:_um.
7
.

] s : W 4
i i ,
] . ¥ _wl
b e Ad
. tdy 4
1 ” . e
90 iy I d 2 .
cotiees __,,,wmw - it by g
; | ! + 2 L ;
2 : op g : -
}



U. S. DEPARTMENT OF AGRICULTURE
SOIL CONSERVATION SERVICE

AgB

4
;

BeF

RaC
ReD
RdC
RdAE

Rh

crypyrpay

-
<

=

SYMBOL

SOIL LEGEND

The first capital letrer is the initial one of the soil nome. A second copital letter,
A, B, C, D, E, or F, indicotes the closs of slope. Symbols without a slope letrer
ore those of nearly level saits.

RAME

Aldarwood gravelly sandy loom, 0 to 6 percent slopes
Alderwood gravelly sondy loam, & fo 15 percent siopes
Alderwood gravelly sandy loom, 15 to 30 percent slopes
Alderwood ond Kitsop soils, very steep

Arents, Alderwood material, 0 10 6 percent slopes #
Arents, Alderwood material, 6 to 15 percent slopes %
Arents, Everett mareciol # )

Beausite grovelly sandy loam, 6 to 15 percent slopes
Beousire grovelly sandy loom, 15 ro 30 percenr =lopes
Beausite gravelly songy loom, 40 to 75 percent slopes
Bellingham silt loom

Briscot silt loom

Buckley silt loom

Coastal Beaches

Earlmant silt loam

Edgewick fire sondy loam

Everett gravelly sandy loam, 0 1o § percent slopes

Everett grovelly sandy loom, 5 to 15 percent slopes

Evererr gravelly sandy loom, 15 ro 30 percent slopes
Everett-Alderwood gravelly sandy loams, 6 to 15 percent slopes

Indianalo loamy Fine sand, O to 4 percent slopes
Indiancla loamy fine sond, 4 1o 15 percent slopes
Indiancla loomy fine sand, 15 10 30 percent slopes

Kirsap silt loom, 2 to B percent slopes

Kirsap silt loam, B to 15 percent slopes

Kitsap silt leam, 15 1o 30 percent slopes

Klaus grovelly loamy sand, 6 to 15 percent siopes

Mixed alluvial land

Neilton very gravelly lcamy sand, 2 to 15 percent slopes
Mewberg silt loam

Nooksack silt logm

Norme sandy loam

Orcas peat

Oridio silr loam

Ovall gravally leom, O to 15 percent slopes
Ovall gravelly leam, 15 to 25 percent slopes
Ovall grovelly loam, 40 to 75 percent slopes

Pilchuck loamy fine sord
Pilchuck fine sandy loam
Puger silty clay loam

Puyaliup fine sandy loam

Ragnar fine sandy loam, 6 to 15 percent slopes
Rognar fine sandy loom, 15 to 25 percent slopes
Rognar-Indionelo association, sloping ¢
Ragner-Indianolo associotion, moderately steep @
Renton silt leam

Riverwash

Salaol silt loam

Sammamlish silt loom

Seattle muck

Shalcar muck

Si silt leom

Snohomish silt loom

Snchomish silr loam, thick surface variont
Sultan silt loam

Tukwila muck
Urban lond

woodinville silr loom



3.2.2 KCRTS/RUNOFF FILES METHOD — GENERATING TIME SERIES

TABLE 32.2B EQUIVALENCE BETWEEN SCSSOIL TYPES AND KCRTS SOIL TYPES .
SCS Soil Type Scs KCRTS Soil Notes
Hydrologic Group
Soil Group
o
-> | Alderwood (AgB, AgC, AgD) KE (Titl )
Arents, Alderwood Material (AmB, AmC) C Till
Arents, Everett Material (An) B Qutwash 1
Beausite (BeC, BeD, BeF) C Till 2
Bellingham (Bh) D Till 3
Briscot (Br) D Till 3
Buckiey (Bu) D Till 4
Earimont (Ea) D Till 3
Edgewick (Ed) C Till 3
Everett (EvB, EvC, EvD, EwC) A/B Outwash 1
Indianola (InC, InA, InD) A Outwash 1
~»| Kitsap (KpB, KpC, KpD) =) (T
Klaus (KsC) C Outwash 1
Neilton (NeC) A Outwash 1
Newberg (Ng) B Till 3
~ [ Nooksack (Nk) (O (Till ) 3
Norma (No) D Tl 3
Orcas (Or) D Wetland
Oridia (Os) D Till 3
Ovall (OvC, OvD, OvF) C Till 2
Pilchuck (Pc) C Till 3
Puget (Pu) D Till 3
Puyallup (Py) B Till 3
Ragnar (RaC, RaD, RaC, RaE) B Qutwash 1
Renton (Re) D Till 3
Salal (Sa) Cc Till 3
Sammamish (Sh) D Till 3
Seattie (Sk) D Wetland
Shalcar (Sm) D Till 3
.Si (Sn) C Till 3
Snohomish (So, Sr) D Till 3
Sultan (Su) C Till 3
Tukwila (Tu) D Till 3
Woodinville (Wo) D Till 3
Notes:
1. Where outwash soils are saturated or underiain at shallow depth (<5 feet) by glacial till, they should
be treated as till soils.
2. These are bedrock soils, but calibration of HSPF by King County DNR shows bedrock soils to have
similar hydrologic response to till soils.
3. These are alluvial soils, some of which are underlain by glacial till or have a seasonally high water
table. In the absence of detailed study, these soils should be treated as till soils.
4. Buckiey soils are formed on the low-permeability Osceola mudfiow. Hydrologic response is
assumed to be similar to that of till soils. y

1998 Surface Water Design Manuoal 9/1/98
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III. OFF-SITE ANALYSIS
(DOWNSTREAM DRAINAGE ANALYSIS)

See Appendix



IV. PROPOSED DRAINAGED IMPROVEMENTS

The site lies in a level two flow control area. Although the entire site qualifies for exemptions as
detailed below, specific recommendations in the Geotechnical Engineering Report require that
drainage on the hillside be collected in tightlines where possible and conveyed to a discharge
point near the valley floor to avoid hillside erosion and instability.

Both the Snoqualmie Basin portion and the Patterson Creek Basin portion qualify for the
Forested Open Space exemption number 5. Both these portions of the project are a rural
residential project in the RA-5 and RA-10 Zone. 65% of the un-submerged drainage area will be
dedicated in easements or tracts as Forested Open Space. BMP’s such as roof and driveway
dispersal will be used to accommodate drainage requirements on each of the proposed lots that
cannot stub directly into the roadway storm drains.

Roof drain dispersal will largely rely on the splash block method, with 50° min. vegetated flow
paths between the roof and any structure or property line. Road dispersal for the driveways will
rely partially on sheet flow and where concentrated flows result from roadway cut ends or uphill
ditch systems, direct discharges to rock pads with 100 foot flow paths thru vegetation will be
allowed where 100 year flows are less than 0.2¢fs. Dispersion trenches will be used otherwise,
such that any 50° dispersion trench receives no more than 0.5 cfs in the 100-year event. In
compliance with the geotechnical report recommendations, emphasis is placed on collecting
runoff from the hillside bench area and discharging it to the valley floor (through the
wet/detention pond) in an effort to avoid hillside erosion and instability. To facilitate collection,
a French drain is proposed at approximate elevation 330 along lots 13 thru 16. Extensive sub-
basin delineation and modeling will be provided at the construction document phase.

Approximately 21.0 acres of the Patterson Creek Basin will be diverted northwards along
proposed Tall Chief Road and ultimately discharged to the Onsite wet/detention pond along with
those portions of the project that lie in the Snoqualmie River Basin. A SWM Drainage
Adjustment application is made for this purpose. Since there is no feasible opportunity to drain
the Patterson Creek Hillside drainage to the valley floor within the Patterson Creek Basin, the
diversion will further allow the removal of drainage from the hillside to avoid erosion and
instability. It is assumed that a geohydrologic report may be required to show that there are no
surficial or interflow aquifers present which might otherwise affect the Patterson Creek base
flows. However, given that the Patterson sub basin is the lowest portion of the basin prior to
confluence with the Snoqualmie River, we have assumed this conclusion is highly likely.

The proposed wet/detention pond lying in Tract Q and P will serve both the Patterson Creek and
Snoqualmie Creek Basin portions of the project where they are of sufficient elevation to connect
to the Tall Chief Road Storm Drainage Trunk line. Detention modeling calculations include
proposed developed lot credits for 65% open space, and assume 20% maximum impervious area
per lot and 15% developed pervious area per lot, with credits for roof downspout and driveway
dispersion wherein the impervious area is modeled as 50% impervious and 50% pervious.



Storm water Flow Control is required for existing portions of Tall Chief Road which will be slightly
widened (approx station 0+00 to 17+75) and for frontage portions of Snoqualmie River Road which
will be slightly widened with a 4 foot shoulder. These areas lie below the elevation of the proposed
wet/detention pond and are therefore bypass areas. Flow Control will be achieved by compensating
for these bypass areas (basin H) using the KCRTS model for the detention facility.

The site lies in a Basic Water Quality area. Although the entire site qualifies for exemptions as
detailed below, specific recommendations in the Geotechnical Engineering Report require that
drainage on the hillside be collected in tightlines where possible and conveyed to a discharge
point near the valley floor to avoid hillside erosion and instability. Consequently, collected
stormwater containing runoff from pollution generating impervious surfaces such as roadways,
must be treated.

For both the Snoqualmie Basin Portion and the Patterson Creek portion of the project, exemption
number 3, Forested Open Space for Rural Residential Projects will apply (KCSWM pg. 1-50 to
1-51). Exemption #3 indicates that any proposed natural discharge area within a project is
exempt provided:

2 At least 65% of the unsubmerged portion of the natural discharge area is set aside as
forested open space as specified in Section 5.2.1 and
2. The runoff from roads and driveways is dispersed through at least 100 feet of native

vegetation (per 5.2.1) and
4. The runoff from continuous lawn areas of 1 acre or more is dispersed through at least

25 feet of native vegetation onsite per 1.2.8.2 (P-1-57).

Per KCSM manual, PG 5-15, appendix C and Section 4.2.2, runoff dispersal can be used as an
alternative method to accomplish water quality requirements, such that filtration through
grass/pasture removes harmful pollutants. This approach will be applied to those portions of the
project that are not otherwise collected and conveyed to the wet/detention pond.

Water Quality facilities will consist of a wet/detention pond in Tract Q of the lower 9 hole portion
(i.e. northerly portion) of the project. A portion of this facility lies within the 100-year floodplain.
Consequently, a compensating volume will be excavated from the hillside area near Tract A to create

mitigation floodplain storage.

Water Quality treatment are required for existing portions of Tall Chief Road which will be slightly
widened (approx station 0+00 to 17+75) and for frontage portions of Snoqualmie River Road which
will be slightly widened. These areas are below the elevation of the proposed wet pond. Treatment
will be achieved by providing 20 foot basic grass filter strips along the length of the roadway per
KCSWM pg. 6.56, Section 6.3.4. Some of this portion of Tall Chief Road (sta 13+50 to 17+75)
cannot accommodate a filter strip due to the adjacent wetland proximity. This area will be treated
with a storm filter media/compost filter system.



As noted above, roof downspout dispersal will be utilized for all buildings, as required

One other very important feature in the project is the density (0.09 lots/ac or 10.6 ac/lot). With the
limitation on clearing, the proponent would be clearing a maximum of 39.14 acres or 20% of the
191.2 acre site (assuming 65% open space on Patterson Basin lots and 80% max clearing on

remaining lots per RA-5 zoning code).

The “Basin Map™ shows the on- & off-site basin areas, while Exhibit “S1” is the basin input data
used for the KCRTS model. The “East & West Ponds” Map shows the locations of the onsite ponds.
The East Pond is a wet pond. The water quality (WQ) volume requirements for the entire project
are satisfied within the volume of the East Pond from the pond bottom elevation (74) to the bottom
of the detention elevation (81.5). Between Elevations 81.5 to 85.17 both the East & West Ponds
contribute the volume to be used for detention. Exhibit “S2” shows the available pond volume in
tabular form. The Ponds will be connected hydraulically with a flat, 48”-diameter pipe as shown in
the “East & West Ponds” Map. The detention requirement & orifice sizing were calculated by the
KCRTS program. The program results are presented in tabular and graphical form.

The offsite basins will be routed through the ponds. . The KCRTS program was used to calculate
the peak flows of the offsite basins. Note that per KCSWDM Pg 1-36, offsite bypass is required if
the offsite existing 100 year flow is greater than 50% of the onsite developed 100 year flow. From
the output data, the offsite existing 100-year flow is 6.97 cfs and the onsite developed 100-year flow
is 16.18 cfs. For detention design modeling, offsite and onsite flows are combined and routed
through the pond to establish orifice geometry. A control structure located within a 72”-diameter
Manhole at the north end of the East Pond and East Pond Emergency Spillway will control flow of
both ponds, see the “Pond Control Structure & Spillway Details” Exhibit. Exhibit “S5” presents the
spillway sizing calculations in tabular form.

The estimated volume displaced per elevation of the East Pond is presented in tabular form in
Exhibit “S3”. The Exhibit “East Pond Surface Area per Elevation for Displaced Volume
Calculation” shows the pond and associated fill areas within the flood plain. The flood plain
corresponds to the 100-year flood line, approximately Elevation 82 across the pond. The total
volume displaced by the pond is 95,000 cubic feet (cf).



3.2.1 RATIONAL METHOD

FIGURE 3.2.1.D 100-YEAR 24-HOUR ISOPLUVIALS
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6.4.1 WETPONDS —BASIC AND LARGE — METHODS OF ANALYSIS

FIGURE 6.4.1.A PRECIPITATION FOR MEAN ANNUAL STORM IN INCHES (FEET)

ST 1.0/
La 1.2
LA 1a 0.8 Gk 0 B E0, S
.':;é—:_?fi';j-' “f::f'*".': ] ¥imE TowATY

2
0.54r
(0.0457) &
0.47° 3
(0.0397) \ .
A
(=3 Incormporated Area E s X
~—= River/Lake 0.47* \
—— Major Road (0.039°) (.52~
(0.043* 8 a0
NOTE: Areas east of the eastemmost isopluvial should use 0.65 T 6.56' (0.0547)

inches unless rainfall data is available for the location of interest (0.047")

24 The mean ennual storm is a conceptual storm found
by dividing the annual precipitation by the total cumber
of storm events per year

result, generates large amounts of runoff. For this application, till soil types include Buckley and
bedrock soils, and alluvial and outwash soils that have a seasonally high water table or are underlain at
a shallow depth (less than 5 feet) by glacial till. U.S. Soil Conservation Service (SCS) hydrologic soil
groups that are classified as till soils include a few B, most C, and all D soils. See Chapter 3 for
classification of specific SCS soil types.

1998 Surface Water Design Manual 9/1/98
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SECIIUN 5.4 KUNUPEF CUMPUTATION AND ANALY SIS MEITHODS

FIGURE 3.2.2.A RAINFALL REGIONS AND REGIONAL SCALE FACTORS
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Yoag Gty Voot T Series oo
Version 6.00

All Files vill be mead/sritten in the Vorking Directory
Torking Directary:C: \ke_svda\output

KCHTS Comnand

(REATE & nev Tine Series

Production of Rusofl Tize Series
Project Tocalime | Landshurg
Coxputing Series : predev.tsf
Regional Scale Factar @ .00
Data Type : Reduced
Creating Bourly Tine Series File
Loading Tise Series File:C:\KC STDKNKC DATANLATFSOR. 7ot

Till Forest 12384 acres Scaling Tr: §

Loading Ting Series File:C;\KC_STONNKC_DATANLATPG0R yuf 8
ITill Pasture 73.88 acres hdding Yr: 9

Inading Tine Series File:C:\AC STOMNIC DATANLATGEOR.vaf 8
Till Grass 15.40 acres Mdding Tr: 8

Toading Tine Series File:C:\RC STDNNEC DATANLAEIEOR rof 6
Tapervious 3,4 acres Adding Tr: 8

~ Total drea : 21696 acres
Peak Discharge: .55 (FSat 7:00 an Jan 9 in Year 8
Storing Tine Series File:predev.tst B

Tina Series Conputed

YCRTS Connand

CREATE a pev Tie Series

Production of Runoff Tine Series
Project Location : Landsherg
Coaputing Series : dev.tst
Regional Scals Factar . 1.00
Data Type : Reduced
Creating Bourly Tise Series File
Ioading Tine Series File:C:\KC STONNKC DATANIATRGOR rof  §

Till Forest 118.10 acres Scaling Tr: &

Ioading Tine Series File:C:\IC_SUDNNKC DATANLATGEOR.xaf 8
Till Grass 12.65 acres Mddipg Tr; 8

Loading Tie Series File:C:\KC_SVDK\RC_DATANLAEIGOR xof 8
[npervious 11,04 acres idding Tr: 8

A e o

Total Area : 141.79 acres
Peak Discharge; 73.14 CFSat 7:00 on Jan 9 in Fear B
Storing Tine Series File:dev.tsf §

e

Tize Series Coaputed
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(REATE a new Tine Series

Production of Runoff Tixe Series
Project Incation : landshurg
Conputing Series : rdin.tsf
Regional Scale Factor : 100

Data Type : Reducad

Creating Eourly Tine Series File
3 Loading Ting Series File:C:\(C_ STOMNIC DATANATFGOR raf  §
Till Forest 118.10 acres Scaling Tr:
' Toading Tine Series File:C:\KC_SUDKNIC DATANIATGOOR rof 4
Till Grass 12,85 acres ldding Tr:

| Loading Tine Series File:C:\IC SVORNIC DATINLETGOR raf 8
Tapervinus 11.04 acres bdding Tr: 8

Total Area @ 14179 acres
Peak Discharge: 2314 (FSat 7:000n Jan 9 inYear d
Staring Tine Series File:ndin.tsf 1§

Tie Series Conputed

G i P e sl e o

[ea]

CREATE 2 new Time Series

Defne a ] outetResenvoi
e hrough a SINGLE |1] ool Reservai

Defne + 2 outet Resenvar
Bueongh s QOUBLE e s~ |

400 Time Seres
hdd & BASERLOW o  Time Sertes

$iae & RetentonDetzaton FACILTY

Enferthe Analysis TOOLS Motk

eXIKCRTS Progan

Enterland s areas o computz unof
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: Tixe Series Cosputed

HCRTS Connand

(RELTE a nev Tine Series

Production of Rusaff Tine Series
Project Location : Landshurg
Conputing Series : bypass.tsf
Regional Scale Factor © 100

Data Type : Reduced
Creating fourly Tine Series File
Loading Tine Series File:C:\IC SUDKNIC_DATAIATPSOR.rof &
Till Pasture 73,20 acres Scaling Tr: 8
Inading Tine Series File:C:\IC SYDKNEC DATANLAETGOR.taf 8
[apervious 1.95 acres Adding r: 8

Total krea :  75.17 acres
Peak Discharge: 14.73 CFSat 7:00 on Jan 9 in Fear §
Storing Tise Series File:bypass.tsf &

o (e

Tixe Series Conputed ,

i ASEFLOWin  Tine S

Size a RetentionDetention FACILITY

Enter the Anslysis TOOLS Module

&t KCRTS Program
Enter fand use areas to compete runoff
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8

Dpermos ™ 7 UM T hdding T8

o
Mot
e B

Total Area : 141.79 acres
Peak Discharge: 23.14 (S at 7:00 cn Jan 9 in Year 8
Storing Tixe Series File:rdin.tsf §

Tine Series Conputed

KCRTS Connand

fnter the Analpsis TOULS Kadule

lnalysis Toals Comand

Coapute PEAS and Flov Frequescies

Loading Tise Series File:predev.tsf 8
Flow Frequency Analysis

Tise Series File;predev. tsf
Project Location: Lasdsburg 5 8
Frequencies & Peahs saved to File:predsnpls - g

&
Flov Frequency dnalysis
Tine Series File:predey. tsf
Project Location: [andshurg
—lnnual Peak Flov Rates—  ——Flov Frequency dnalysis——
Flov Rate Rank Tise of Peak - - Peaks - - Rank FReturn Prob
(CFs) (CS) Period
.46 3 0900 1:00 W5 1 100.00 0.3%
] § 1705702 16:00 4 2 25.00 D0.30
1648 203 16:00 5.0 3 1000 0.%00
7.0 7 b26m 1:00 14.48 ¢ 500 0.300
nn § 1705705 10:00 13.37 § 300 D687
10.89 b 1718706 2L:00 10.69 6 200 0.50
19.03 3 12406 5:00 7.09 713 0.4
wss 1 L 7i00 5.0 ¢ 110 0.0 2
Conputed Pecks .18 50,00 0.%0 i

P8 e e | Q. | G ., [T G T




dnalysis Tools Comsand

Conpute PEMKS and Flow Frequencies

Ioading Tiae Series File:predev tsf 8
Flov Frequency inalysis

" Tixe Series File:predev. tst
| Project Iocation: [andshurg
! Frequencies & Peaks saved to File:predev. pks

Analysis Tools Comand

Coapute PEMS and Flov Frequencies

Ioading Tixe Series File:rdin.tsf 8
Flov Frequency inalysis

Tise Series File:ndin.tst
Project Location;Landshurg

Frequencies & Peaks saved to File:rdin.pks

: IEDIE

W6 6 1AM 200 10,68 § 200 050

5.0 1 116 5:00 7.0 7130 1.2

.58 1 109708 7:00 5.0 B L1 0091

Coaputed Peaks n.19 50.00 0.980
Flov Frequency Analysis

Tiae Series File:rdin tsf
Project Location: [andshurg

—innval Peak Flov Rates— ——Flov Frequency nalysis——
Flov Rate Rank Tise of Peak - - Peaks - - Renk Return FPrab
(CES) (CFS) Period
1447 220901 1:00 u.l 1 100.00 0.5%0
/] 1706702 16:00 e 2 25.00 0.9%0
10.40 & /28703 16:00 1.5 3 10,00 D0.%00
5.05 7 826204 1:00 10.40 4 5.00 0.800
8.5 5 1/05/05 10:00 9.57 § 300 0.667
1.66 6 1718706 16:00 7.66 & 2.00 0.500
13.55 3 1/ 5:00 6.08 710 1M fa)
nu 1 10908 7:00 1.2 110 0.09 &

@lm_-... ﬂ,micanamz;.,. [@]Kcmm[c.” { E)raans o2 ] ,
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T Freqencies b Peaks saved b Filetpredeephs ;T T T T T T T T T T o e e 3 s B

Inalysis Tools Comand

Coapute PEMS and Flog Frequencies

Ioading Tine Series File:rdintsf 8
Flov Frequency dnalysis

Tine Serdes File:rdin, tsf
Project Location; Landshurg
Frequencies & Peaks saved to File:rdin.pks
4nalysis Tools Comand
Conpute PEAKS and Flov Frequescies
i oating Tiae Sevies File:byass.tsf
Flov Frequency Analysis
Tixe Series File:bypass. tsf
Project Location: landshurg B2
Frequencies & Peaks saved to File:bypass phs - G

g S LA -
R S V7 L (13 T LN TA

AU 1 14908 7:00 LB o110 0
(oaputed Peaks 0.8 .00 0.%0

Flov Frequency knalgsis

Tine Series File:bypass. tsf

Project Location: Landshurg

—Anoual Peak Flov Rates—  ——Flov Frequency Analysis——

Flov Rate Renk Tire of Peak - - Peaks - - Rank Return Prob

(CFS) (CE3) Period

795 3 24800 14:00 un 1 100.00 0.9%

.16 B 1/05/02 16:00 1.9 1 2500 0.%0

S40 4 27003 L6:00 1.5 3 10.00 0.900

L § B/2604 1:00 5.40 & 5.00 0.800

S.000 5 1/8545 10:00 510 5 300 0.6

Lo 7 1718706 21:00 (] b 2.00 0.500

19 2 1tk 9:00 L 7 L3 1t

un 1 1 700 216 8oL o0 2
Coapated Peaks 12.48 5.0 0.9%0 o]

-t | Banoonzs, | @i . B Moswiz, [Qorg gt 19 AR 0 1im
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Flow Frsquecy dmalysis 777 T T s s e e e S e L:
Tine Series File:bypass. tsf
Project Location: Landshurg
Frequencies & Peaks saved to File:bypass. ks
Analysis Tools Comnand
RETURK to Previous Henu
HCRTS Consand
Enter the nalpsis T00LS Kodule
tnalysis Tools Comnand
(orpute Flov DIRATION and Exceedence

Ioeding Tine Series File:predev tsf 8
Conputing Flog DurationsCoapleted fr: 7
Durations & Esceedence Probabilities to File:target dur

| [EZNESS

%ﬂ-’;’ L e e . T gt
0 U R V7 7 B Tf O A
Conputed Peaks 12.46 50.00 0,560 =

Toaputing Durations;

Flov Duration from Tiee Series File:predev.tsf

Cutoff  Comnt Frequeacy C(OF  Exceedence Probability
(s i H %
534 g7 %9.028  %%.0M  0.572 0976
.65 20 0375 .03 0.557  0.597E-02
8.4 150 0.5 W68 0.3 038202
999 % 07 WS 0.205  0.205E-02
105 4 007 %96 0134 0.LME-02
1010 2% -0.042 %9909 0090 09003
Wi 16 0.0%6 3995 0065  0.6526-03
16,19 15 0.04 99959 0.040  0.408E-D3
M 13 000 %5.90 0.0 0.1%E-03
19.88 700 99.9%2 0008 0.BISE-OM
WM 0.003 93955 0.005  D.dB9E-Ot

z
2.9 3 0.005 100000 0.000  0.000E:00 : a
AR 0 =

0.000 100.000 0.000  0.000Ex00




3
4
5
b b
& w7
T 10067 8

: |

Wird Year /D Facility Tributary Reservoir  POC Outflow
utflor  Inflov  Tnfloy Target
K

KCRTS Comnand

Size a Retentioo/Deteation FACILITY

Edit Facility

Loading Tine Series File:rdin. tsf
loading Tise Series File:rdin.tst
[nading Tine Series File:bypass. tsf

Brd Year Inflov Qutflov Ph:Stage Ph:Eles Strg-Cu-ft  de-ft

b 031 1B 1B 3 0.787

7 135 1207 258 2.5 21751,
1 140 98 1.6 1.66 1340, 0308
¥ 12 18 18 m. um
b 766 739 Ly 0.9y e 0In
{605 53 050 0.50 3822, 0,008
!4l 1% .28 0.2 05 0.048

D il

|
8
8

B 7 12.07 .99
8 11 9.69 540
& % 9.3 510 wemsn ssaa 119
Rt 6 1.9 {07 s s (111
g 7 | 5.0 000 semsrem sems 06
Ft 1 3.9 116 ssmsme mavms 009
! Saving Retention/Detention Facility File:poud.rdf
Starting Docusentation File:C!\kc_svin‘output\pond.doc
Tize Series Found in Nemory:rdin.tsf |
Lrading Tine Series File:bypass.tsf 8 @
Edit Coaplate B
. % 2 us = -~ LW N ik _.lgj
Step:Ta Salect dates for Iteration Eydrograph = SEaEs ﬁ
Ranked pezks that bave changed: =
Nene
Step:Th Route Tizeseries to Point of Conpliance
Honte Tine Series  Full Riser Dischargs:0.
Route Tine Series  Full Riser Discharge:12.66
Route Tise Series Full Riser Discharge:14.0681
Foute Tise Series  Full Risar Discharge:13.360
Boute Tiae Series Full Risar Discharge:13.978
HRoute Ting Series Full Riser Discharge:14.0555
Route Tine Series Full Riser Discharge:ld.0653
Foute Tine Series  Full Riser Discharge:14.0667
0:14.0653 Peak Stage:3.5
Route Tine Series  Facility Length=122.082
Trial irea  Storage-dvail Storage-lsed  Target  Result
15 520 W797.191  30799.199 21460 20459
Step:Ta Select dates for Iteration Hydrograph
Hanked peaks that have changed: a
= i
Mﬁg_\mﬂ@@@_ = b ]_ﬂmmam-....J-@mrsm[c” ) carstel 2., Imm;__ ‘Pfﬁ@?fj@kﬂ’p@ 217




Bcim s o I D
3 A S X
18.35 | 0.13E-D3 D.1IE-03 -12.5 [ 0.13E-03 18,95 18.87
20.19 | 0.4%E-04 0.00E+00 -100.0 | D.SE-04 2013 19.45
243 | 043804 0.00E00-100.0 | 033804 2143 19.61

Maxinw positive exoursion = 0.775 cls { §.84)
occtering at 11,35 cfs an the Base Data:predey. tsf
and at 12,13 cfs on the Hev Data:dsout,ist

¥axinm pegative mcursion = 166 cés  -8.7%)
ocoirring at 21.31 cfs oo the Base Data:predey. bsf
ard at 1945 cfs on the Hew Data:dsont, tsf
Tepe of Facility: Detention Fond
Side Slope: 0 By
Pond Bottom Lemgth: 62.00 it
Fond Bottow Vidth: 262.00 ft
Pond Fottow drea:  B864d.  sq. it
Top drea at 1 £t FB: 69116, =g £t

1.587 acres
Effective Starage Depth: 350 ft
Stage [ Elevatiom: 0.00 ft
Storage Volme:  2408%.  cu. ft
5.530 ac-ft
Riser Bead: 3.50 (It
Riser Diasster: 48,00 inches
Hunber of orifices: 2
Full Bead Pipe

Orifice £ Beight Diasster Discharge Diamster
(ft)  (in) {FS) (in)
1 0.00 6.00 1.828
H 0.50  16.00 12,004 2.0
Top Hotch Feir: None
Outflov Rating Curve: Hons

Type of Facility: Detenticn Fead
Side Slope; 0.10 E:AY
Pond Bottow Lemgth: 262.00 ft
Pond Bottos Vidth: %62.00 L
Pord Bottom dres: G444 sg. £
Top Area at 1 £1. FH: G916,  =q. ft

1.507 acres
Effectzve Storage [epth: 3.50 ft
Stage 0 Elevation: 0.00 ft
Storage Volume:  2408%.  cu. ft
5.530 ac-ft
Riser Head: 3.50 1t
Riser Dianster: 18.00 inches
Humber of arifices: 2
Full Bead  Pipe

Orifice # HBeight Diasater Discharge Diamster
) i (8 (i)
1 0.00 6.00 1.826
2 0.50  16.00 .0 1o
Top Notch Yeir: Nome
Outflov Rating Curve: lons
Click Right Kmuse Bution or Press dny Key to continue

1 G-, | Hanconz.. | @iaisoms c.

GRS o 21 [muwm




S s 7 e

21, =

rduul dur &
dsoutdur =
target.dur =

12,
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8 : :
T T fesevonr Routing (A Facility]
B fears Cnplete: 8
Infloe/utilov nalysis
Peak Inflov Discharge: DU TS at 7:00 oo Jan § in Vear 8
Peak Outflow Dischargs: 17.10 &FS at 12:00 on Jan § in Tear B
Peak Reservoir Stage: 167 Ft
Peal Resarvoir Elev: 167 Rt
| Peak Beservoir Storage: 252806,  Cu-Ft
: 5804 de-Ft

Storing Tins Series File:rdout. tsf

Add Tine Series:bypass. tst
Peak Suned Discharge: 26,13 CFS at 11:00 oo Jan 9 in Tear 8

Storing Tize Series File:dsout, tsf

[urations & Esceedence Probabilities to File:rdout.dur

Duration Calculation, .Point of Coapliasce
Ioading Tise Series File:dsout, tst
Coaputing Interval Iocations
Coaputing Flow Duratioss
Conputing Duratioes;Coapleted fr: 7
Duratioas & Exresdence Probabilities to File:dsout.dur

BConpleted Tr: 7

Duratim Plotting
Iradine Flog Dmation Filerdont ,a...
T e A AR
Pl e PR e B e
aputieg Flov Tizatios
‘onputing Durations:

[uration Coaparison lnaylsis

Bass File: predsv,tsf
Hev File: dsout. tsf
‘utott Units: Discharge in CFS
~——Fraction of Tive—v Lheck of Tol
Cutoff  Base lev “Change Probehility Base  New “Chenge
531 0.98E-02 0.97%-02 0.7 | 0.98E-02  S31 S0 -2

6.55 | 0.66E-02 0.65E-R L7 | 0.66E-2 655 646 14
109 | 0.44E-07 O.d6E-02 5.2 | D42 79 790 LS
903 | 0.29E-02 0.2E-02 6B | 0292 803 S8 28
10.27 | 0.19E-02 0:20E-02 9.6 | 0.1%E-12 10.27 1063 3.5
158 | 0.LE-D2 0.15E-02 133 B.MER 1§12 6L
12,75 | 0.98E-03 O0.0E-0Z 133 D9BE3 1275 1313 10
13.99 | 0.77E-03 O.ME-01 64| DVED3 1399 1468 5.0
15.23 | 0.5%E-03 0.6SE-01 17.6 | 0.55E-03 1523 1561 25
1647 | 0.98E-03 0.2E-03 4.3 | O0.3E03 1647 16.M -9
1770 0.20E-03 0.6E-03 -0.3 | 0.206-03 17.71 1.4 LS
1095 | 0.13E-00 0.ME-03 -12.5| 01303 1835 1887 4
2019 | 0.4SE-04 0.00Es00 -100.0 [ 04904 2019 1845 36
A3 | 0.33E-D4 0.00E:00 ~100.0 | 0.3E-M 2.3 1961 5.5

|esinua positive excursion = 0.775 cfs ( 6.84)
scurring at 11,35 cfs oo the Base Data:predev. tsf
1d at 12.13 cfs on the Fev Data:dsout. tsf




Retention/Detention Facility

Type of Facility: Detention Pond

Side Slope: 0.10 H:1v
Pond Bottom Length: 262.00 ft
Pond Bottom Width: 262.00 ft
Pond Bottom Area: 68644. sg. ft
Top Area at 1 ft. FB: B2 1%, Ftae 2B
1.587 acres
Effective Storage Depth: - el o R
Stage 0 Elevation: 0.00 £t
Storage Volume: 240896. cu. Tt
5.530 ac-ft
Riser Head: 3.50 £t
Riser Diameter: 48.00 inches
Number of orifices: 2
Full Head Pipe
Orifice # Height Diameter Discharge Diameter
(EkE) (in) {CFS) (in)
1 0.00 6.00 1.826
2 0.50 16.00 12.024 21.0

Top Notch Weir: None
Outflow Rating Curve: None

Stage Elevation Storage Discharge Percolation Surf

Area

(ft) (ft) feuy Et) (ac—-ft) (cfs) {(cfs) (sg.
ft)

0.00 0.00 d; 0.000 0.000 0.00
68644.

0.06 0.06 4119. 0.095 0.244 0.00
68650. .

Q=13 0.13 8925, 0,205 0.345 0.00
68658.

0119 8,19 13044. 0,289 0Q.423 0.00
68664.

D25 0.25 17164. 0.3%4 0.488 0.00
68670.

0.3 0.31 41285, 0.489 0.546 0.00
68676.

0.38 0.38 26092. 0.598 0.5398 0.00
68684.

0.44 0.44 30214. 0.6%4 0.646 0.00
68690.

0.50 0.50 34335. 0.788 0.6890 0.00
68696.

0.60 0.60 41205. 0.946 0.801 0.00
68707.

0.70 0.70 48076. 1.104 0.99%6 0.00

68717.



68728.

68738.

68749,

68759.

68770.

68780.

68791.

68801.

68812.

68822.

68833.

68843.

£68854.

68864.

68875.

68885.

68896.

€8906.

68917 .

68927.

68938.

68948.

£8959.

68969.

68980.

68920.

69001.

.80

Lt

.00

« 10

.20

56

.40

«B0

.60

i)

.80

.90

.00

.10

.20

.30

.40

o)

.60

.70

.80

.80

.00

.10

.20

.30

.40

.80

20

.00

PR

w0

.30

.40

w20

.60

g

.80

.90

.00

« 1.0

v

- 30

.40

.50

.60

.70

.80

.90

.00

6]

« 20

. 30

.40

54949,
61822,
68696.
75572.
82448.
89326.
96204.
103084.
109965.
116846.
123729.
130613.
137498.
144384.
151271,
158159.
165048.
171938.
178829.
185921,
192614,
1995009.
206404.
213300.
220198,
227096.

233996,

T

i

lie

1.

2

2.

2.

2

Be

3

3

3.

3

5

5

5

261

.419

347
735
SB83
<051
209
366
.524
.682
.840
- 398
157
3 LS
473
.631
789
. 947
.105
.264
.422
+580
- 138
« 897
055
s 213

372

10.
10.
10.
1%,
117
11.
Lol
12
12
12,
L2
15
133

3%

w2 T

.630

.050

.540

+ 118

. 740

. 740

.140

.520

.880

.230

.560

8BS0

200

500

800

080

360

640

900

160

420

670

920

160

390

630

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00



59011
69022.
69032.
69043.
69053.
69064.
69074.
69085.
69095.
69106.
69116.
69127
69137,
€9148.
69158.
69169.
©9180.
69190.
69201.
69211.
68222,

Hyd

(o el e ) T 1 Y NS T o6 I ]

3.50

3.60

3.70

3.80

380

4.00

4.10

4.20

4.30

4.40

4.50

4.60

4,70

4,80

4.90

5.00

5+ 1.0

b, 20

5.30

5.40

580

Inflow

23.14
14.87
13.25
10.40
957
7.66
6.05
4.28

3.50

3:.10

3.80

4.30

5.s 30

550

Outflow

s 1
12.63
10.55
8.37
8.29
7.38
0.93
1+83

240896.
247798.
254701.
261605.
268509.
275415,
282322.
289230,
296139.
303049.
309960.
316872,
323786.
330700.
337615.
344532.
351449.
358368.
265287 .
372208.
379129,
Peak
Stage
3.67
2.98
.22
.56
.54
.39

.66
.98

(=Rl T )

5530
5.689
5.847
6.006
6.164
6323
6.481
6.640
6.798
6957
7 sl
T T
7.433
1522
T 751
7209
8.068
B8.227

8.38B6

8.545101.050

8.704103.380

Elev
)
.98
e b
oL
.54
w389
0.66
0.98

HFHEHPRPNNW

13.850 0.00
15.310 0.00
17.780 0.00
20.920 0.00
24.590 0.00
28.720 0.00
53,260 0.00
38.170 0.00
43.440 0.00
49.020 0.00
54.920 0.00
61.100 0.00
67.560 0.00
74.280 0.00
81.260 - 0.00
88.480 0.00
93.640 0.00
96.180 0.00
98.650 0.00
0.00
0.00
Storage

(Cu-Ft) (Ac-F
252806. 5.
205307. 4,
152422. 3.
107259. 2,
105806. 2
95591, 2.
45670. 1
67093. 1

t)

804
713
499
462

.429

194

.048
. 540



Hyd R/D Facility Tributary Reservoir
Outflow Inflow Inflow Target
1 L7000 14.73 dokkKk ok kk ok *hkxkk KK
2 12,63 7.958 ERAXFERE 21.46
3 10.55 7.99 hhkhKhkkhKh  FErk Ak kK
4 8.37 5.40 Ak khkkkhw  kxkkkkokk
5 8.29 8 0 hhkKKKI KR F* K *hkFhkHx Kk
6 7.38 4 Q7 FkkFkhkhk  khkkAkkk
7 0_93 4.70 ek ok k kok kK B o
8 1.95 2.16 hkkhhwkhkk  khkkkkxk
Route Time Series through Facility
Inflow Time Series File:rdin.tsf
Qutflow Time Series File:rdout

POC Time Series File:dsout

Inflow/Outflow Analysis
Peak Inflow Discharge:
Peak Outflow Discharge:
Peak Reservoir Stage:
Peak Reservoir Elev:
Peak Reservoir Storage:

23.14 CFS @t
1798 BFs a8t

3+.87
367
252806.

5.804 Ac-Ft

Add Time Series:bypass.tsf
Peak Summed Discharge:
Point of Compliance File:dsout.tsf

28.13 CES 4t

730
12:0
Ft
Ft
Cu=Ft
L 1ed0)

Flow Duration from Time Series File:rdout.tsf

Cutoff
CEFS
0.180
0535
0.890

25
1.60
1.96
28
2467
3,02
3..28
3.3
4.09
4,44
4,80
5,15
551
5.86
6.22
6. 57
6.93
P
7.64

Count

40594
9446
6010
2068

953
589
455
288
185
133
124
63
51
5l
42
44
28
33
25
177
15
5

Frequency CDF
3 %
66.200 66.200
15.404 81.605
9.801 91.406
3. 372 94.778
1.554 96, 332
0.961 97.293
0.742 98.035
0.470 98.505
0.318 98.823
Q217 98.03%
0.202 99,242
0.103 99.344
0.083 99,428
0.083 2 N % 1
0.068 89.578
0.072 99,851
0.046 89.6897
0.054 89,750
0.041 98.791
0.028 08.819
0.024 98.843
0.008 99.852

2

]

33.800
18. 395
8.594
D822
3.668
25707
120
Le4B5
G (L
0.961
B8+ 758
0.656
0.572
0.489
0.421
0.349
&.303
0.250
0.209
0.181
0.1%7
0.148

POC Outflow

Calc
28.14
20.08
17 .41
13.37
13.13
ol O

5. 14

3.18

0 on Jan
0 on Jdan

0 on Jan

0.338E+00
0.184E+00
0.859%E-01
0.52Z2E-01
0.367E-01
0.271E-01
0. 197E-0L
0, 1508-0L
0.118E-01
0.961E-02
0.758E-02
0.656E-02
0.572E-02
0.488E-02
0.421E-02
0.34%E-02
0.303E-02
0.250E-02
0.209E-02
0.181E-02
0.137E-02
0.148E-02

9 in Year 8
9 in Year 8

9 in Year 8

Exceedence Probability



799 11 0.018 99.870 0.130 0L 130E~02
B35 16 0.026 99.896 0.104 0.104E-02
8§.70 10 0.016 88,912 0.088 0.881E-03
9.06 4 0.007 99,918 0.082 0.815E-03
9.41 4 0.007 99.825 0.075 0.750E~-03
g} 8 0.013 92,938 0.062 0.620E-03
10.12 7 0.011 99.949 0.051 0.506E-03
10.48 8 0.013 59.962 0.038 0.375E-03
10.83 6 0.010 B9 512 0.028 0.277E-03
1119 4 0.007 CHC e 0.021 0.212E-03
1355 2 0.003 55,832 0.018 QL. L79E~B3
1180 2 0.003 99.985 0.015 0.147E-03
12.2%6 4 0.007 85,992 0.008 0.815E-04
1261 4 0.007 99,998 0.002 0.163E~04

Flow Duration from Time Series File:dsout.tsf
| GABE I o e Count Fregquency CDF Exceedence Probability

CES % 3 %

0.287 40509 66.062 66.062 33.838 0.339E+00
B.852 9542 15.561 81.623 18.377 0.184E+00
1.42 5477 8.932 90.554 9,446 0.945E-01
1..98 2391 3.899 94.454 ‘5.546 €. 558K=01
2.53 1073 1.7560 96.204 3.796 0.380E-01

G i 623 1.0186 97.220 2.780 0.278E-01
3.68 489 0.79% 98.017 1,283 0.198E-01
4.24 283 0.462 98.478 1 BZE 0.1528E~01
4.81 195 0.318 98.796 1.204 0.120F-01
5.37 155 0.253 899.049 0951 0. 851E-0Q2
5.94 116 0.182 85,2318 0762 0.762E-02
6.50 65 0.106 99.344 0.656 0.6356E-02
T 7 54 0.088 99.432 0.568 0.568E-02
T+863 55 0.090 98.522 0.478 0.478E~02
8420 45 0.073 89.58%6 0.404 0.404E-02
8.76 45 0.073 99.669 .33L 0.3315-02
9.33 28 0.046 99,715 0.285 0.285E-02
9,89 32 0.052 99.767 0.233 0.2338-02
10.46 2 0.044 98,811 B.188 0.18%9E-02
11.062 20 0.033 99.843 G 150 0.157E-02
1 L. 55 4 0.007 99.850 0.150 0.150E-02
12.15 8 0.013 99.863 0.137 0.137E-02
1272 15 0.024 99..887 0113 0.113E-02
13:28 1.3 0.018 99.905 0.095  0.946E-03
13.85 6 0.010 899.915 0.085 0.848E-03
14.41 4 0.007 899.922 0.078 0.783E-03
14.98 5 0.008 95.930 0.070 0.701E~03
15.54 8 0.013 99.943 ..057 0.571E-03
le.:24 B 0.015 99.958 0.042 0.424E-03
16.67 5y 0.011 89.969 0.031 0.310E-03
17.24 5 0.008 898.977 0.023 0.228E-03
17.80 3 0.005 99,982 0.018 0.179E-03
18.37 2 0.003 99.985 0.015 0.147E-03
18.93 2 0.003 99.989 0.011 0.114E-03
19.50 5 0.008 55.997 0.003 0.326E-04
20.06 1 - 0.002 99.998 0.002 0.163E-04



Route Time Series through Facility

Inflow Time Series File:rdin.tsf
Outflow Time Series File:rdout
POC Time Series File:dsout

Inflow/Outflow Analysis
Peak Inflow Discharge:
Peak Outflow Discharge:
Peak Reservoir Stage:
Peak Reservoir Elev:
Peak Reservolr Storage:

Add Time Series:bypass.tsf
Peak Summed Discharge:
Point of Compliance File:dsout.tsf

Flow Duration from Time Series File:rdout.tsf

Cutoff
CFS
0.180
0.535
0.890

T 2B
1.60
1..86
2 .30
2.67
3.02
3.38
3.73
4.09
4,44
4.80
TP o)
5.81
5.86
Ga
B 87
6.93
T.28
T.64
7.99
B. 35
B8.70
9.06
9.41
BT
1012
10.48
10.83
s P [

Count

40594
9446
6010
2068

853
89
455
288
185
133
124
63
51
51
42
44
28
33
25
i
15
5
ik
16
10
4

B oY @0 ] 0 s

Frequency
%
66.200
15.404
9.801
3,372
1.554
0.961
0.742
0.470
0.318
0247
0.202
0.103
0.083
0.083
0.068
0.072
0.046
0.054
0.041
0.028
0.024
0.008
0.018
0.026
0.016
0.007
0.007
0.013
0.011
0.013
0.010
0.007

23,14

17 w18

3.67

3.%67
252806.

CEFs gt
CFS at
Ft

Ft
Cu-Ft

5.804 Ac-Ft

28.18 eF5 at

CDF
%

66.200
81.605
91.406
94.778
96,332
87.293
98.035
98.505
98.823
89.03%
99.242
99.344
99.428
99.511
99.57%
99, 681
85.697
899.. 750
88797,
98,8018
99.843
989.852
99.870
99.896
89,912
99.918
89.925
99.938
99.949
99.962
99.872
954979

7:00 on Jan
12:00 on Jan

11:00 on Jan

9
9

9

Exceedence Probability

a

-]

33.800
18.385
8.594
B eZ22
3.668
2707
1.965
1.495
5 9
0261
0758
0.656
B.572
0.489
0.421
0.349
0.303
0.250
0,209
Q. 318%
0157
0.148
0.130
0.104
0.088
0.082
0.075
0.062
0.051
0.038
0.028
0.021

0.338E+00
0.184E+00
0.859E-01
0.522E-01
D=3 7E~01
0.271E-01
0.197E~01
0.150E-01
0.118E-01
0.8961E-02
0.758E-02
0.656E-02
0.572E-02
0.48%9E-02
0.421E-02
0.349E-02
0.303E-02
0.250E-02
0.208E-02
0.181E-02
0.157E~-02
0.148E-02
0.130E-02
0.104E-02
0.881E-03
0.815E-03
0.750E-03
0.620E-03
0.506E-03
0.375E-03
0.277E-03
0.212E-03

in Year 8
in Year 8

in Year 8



1155
13 . 50
12.26
12.61

Flow Duration from Time Series File:dsout.tsf
Count Frequency

Cutoff
CES
0.287
0.852

1.42
188
Bk
ko
3.68
4.24
4,81
S
5.94
&.50
T
.63
8.20
8.76
9.33
9.89
10.46
11.02
11..59
125058
H e
13.28
1385
14.41
14.98
15.54
18,149,
16.67
I 2d
17.80
LR:BT
1893
19.50
20.06

Duration Comparison Anaylsis

Bl NR

0.003
0.003
0.007
0.007

%

40509 66.062
9542 15561

5477
2281
1073
623
489
283
L95
155
116
65
54
5SS
45
45
28
32
27
20

4

8

=
[Sa]

=
HOMNNWO JWoows R

8.882
3.B98%
1. 7540
1006
QL 27
0.462
0.318
G253
0..188
0.106
0.088
0.090
0.073
0.073
0.046
0,052
0.044
0.033
0.007
0.013
0.024
0.018
0.010
0.007
0.008
003
0.015
0.011
0.008
0.005
0.003
0.003
0.008
0.002

Base File: predev.tsf
New File: dsout.

Cutoff Units:

cutett
g.3L
6.55
i i

I
I
I

Base

0.98E-02
. 66E=02
0.44E-02

tsf

New

99, 382
89,885
o095 82
95,928

CDF
%

66.062
814623
90.554
94.454
96.204
97.220
98.017
58.478
58.796
99.0489
95.238
99.344
99.432
99.522
99.596
899.669
99718
98,767
98. 811
99.843
92.850
Y95 563
99.887
99.9805
92, 918
99.922
99, 930
99.943
89,858
259.868
59,597
58,982
99983
898888
99,287
58808

Discharge in CFS

Exceedence Probability

0.018
0.015
0.008
0.002

[
o

3. 388
18277

9.446
5.546
3.7198
2.l 88
1.583
Tt 2R
1.204
0,951
0.762
0.656
0.568
0.478
0.404
0. 331
0.285
0.233
0.188
D157
0.150
137
el L3
0.095
0.085
0.078
0.070
0.057
0.042
0.03L
0.023
0.018
2.015
0.011
0.003
0.002

0.17%E-03
0.147E-03
0.815E-04
0.163E-04

.339E+00
.184E+00
.945E-01
- 358E~01
.380E-01
.278E-01
 1LBBE=01
152E-01
.120E-01
» 951E=02
.762E-02
.656E-02
.568E-02
.478E-02
-404E-02
+I3LE~02
202
.233E-02
.189E-02
1B TE=02
LA50E~02
- L3TE=0D2
.113E=-02
.946E-03
.848E-03
s TBE—03
e TRAE-03
B A=
.424E-03
.310E-03
.228E-03
<1 T9E~D3
.147E-03
.114E-03
.326E-04
.163E-04

o000 U U 0000000000 DOoO0DD0CODOO0O00 0000

%Change Probability Base
0.98E-02 Gl

0.97E-02 g
0.65E-02 v UL
0.46E-02 Dl

I
I
|

0.66E-02 6.55
0.44E-02 g T

New %Change

5«30
6.46
7.90

2=l 32
=14
Z w3



2.08 || Q.28E-02 0.31F-02 6.8 | 0.29E-02 9.03 9.28
10.27 | 0.19E-02 0.20E-02 g.6 | 0.,198-02 i 07 10.63
11.51 | ©0.14E-0Z 0.15E-02 13.3 | ©0.14E-02 il I 12.20
12.75 | 0.98E-03 0.11E-02 13.3 | 0.98E-03 B2 15 13. 18
13,82 | 0.778<03 ©0.82E-03 6.4 | 0.77-03 13.99 14.68
15.23 | ©0.55E-03 0.865E8=03 17.6 | 0.55E=D3 liz s 15 gl
16.47 | 0.3BE-03 0.36E-03 -4.3 | 0.38E-03 16.47 16:31
17.71 | 0.20E-03 0,18E-03 -8.3 | 0.20E-03 BT 17.44
18.85 | '9.13E-083 P;11E=083 =12.5 | 0.135-03 18585 18.87
20.19 | 0.4%9E-04 O0.00E4+00 -100.0 | ©0.49E-04 20.19 19.45
21.43 | 0.33E-04 0.008+400 -100.0 | 0.33E-04 21,43 19,61

Maximum positive excursion = 0.775 cfs ( 6.8%)

occurring at 11.35 cfs on the Base Data:predev.tsf
and at 12.13 cfs on the New Data:dsout.tsf

Maximum negative excursion = 1.86 cfs ( -8.7%)
occurring at 21.31 cfs on the Base Data:predev.tsf
and at 19.45 cfs on the New Data:dsout.tsf

Route Time Series through Facility

Inflow Time Series File:rdin.tsf
Qutflow Time Series File:rdout
PCC Time Series File:dsout

Inflow/Outflow Analysis

Peak Inflow Discharge: 23.14 CFS at 7:00 on Jan 9 in Year 8
Peak Outflow Discharge: 17.10 CFS at 12:00 on Jan 9 in Year 8
Peak Reservoir Stage: .67 Ft
Peak Reservoir Elev: B G FE

Peak Reservoir Storage: 252806, Cu-Ft
: 5.804 Ac-Ft

Add Time Series:bypass.tsf
Peak Summed Discharge: 28.13 CFS at 11:00 on Jan 9 in Year 8
Point of Compliance File:dsout.tsf

Flow Duration from Time Series File:rdout.tsf

Cutoff Count Frequency CDF Exceedence Probability

GFS % % %

0.180 40594 66.200 66.200 33.800 0.338E+00
0.535 9446 15.404 81.605 18.395 0.18B4E+00

0.890 6010 9.801 91.406 8.5%94 0.859E-01
125 2068 S T2 94.778 54232 0.522E~01
1.60 953 1.554 96.332 3.668 0.367E-01
198 589 0, 961 97.293 % TUY 0.271E-01
2.31 455 0.742 98.035 1,865 0.197E-01
2R 288 0.470 98.505 1.495 0.150E-01
302 1% 0. 218 98.823 Lol 0.118E-01
334 L33 0217 99.039 0.961 0.961E-02
813 124 202 99.242 B 758 0.758E-02
4.08 63 0.103 99,344 0.656 0.656E-02
4,44 51 0.083 99.428 0.572 0.572E-02

Uad oWwooHWB o



4.80 51 0.083 99,511 0.489 0.489E-02
St 42 0.068 99,5738 0.421 0.421E-02
5.51 44 0.072 99.651 0.349 0.349E-02
5.86 28 0.046 99.697 0.303 0.303E=02
6.22 33 0.054 89.750 0.250 0.250E-02
6.57 25 0.041 99,791 0.209 0.209E-02
6.93 17 0.028 99.819 0.181 0.181lE-02
7.28 15 0.024 99.843 BE57 0.157E-02
7.64 5 0.008 898,852 0.148 0.148E-02
7:99 i ] 0.018 99.870 0.130 0.130E-02
8.35 16 0.026 99.896 0.104 0.104E-02
8.70 10 0.01le6 99,912 0.088 0.881E-03
9.06 4 0.007 89,918 0.082 0.815E-03
9.41 4 0.007 89,925 0.075 0.750E-03
9.77 8 0.013 99.938 0.062 0.620E-03
10. 12 T 0.011 99.949 0.051 0.506E-03
10.48 8 0.013 99.962 0.038 0.375E-03
10.83 6 0.010 8g9.972 0.028 0.277E-03
1y, JRG 4 0.007 99.979 0.021 0.212E-03
1 s 2 0.003 99.982 0.018 0.179E-03
11.90 2 0.003 99,985 0.015 0.147E-03
12.286 4 0.007 99.992 0.008 0.815E-04
12.61 4 0.007 99.998 0.002 0.163E-04
Flow Duration from Time Series File:dsout.tsf
Cutoff Count Frequency CDF Exceedence Probability
CFE'S % % %

0.287 405089 66.062 66.062 33.938 0.339E+00
0.852 9542 185561 Bl 825 18.377 0.184E+00
1.42 5477 8.932 90.554 9.446 0.945E-01
1.98 2391 3.899 94.454 5.546 0.555E-01
258 1073 Ty PEG 96.204 3.796 0.380E-01

Fal1d 623 1.016 57 220 2.780 0.278E-01
3.68 489 0.797 98.017 1.983 0.198E-01
4.24 283 0.462 98.478 1.:.522 0.152E-01
4.81 195 0.318 98.796 1.204 0.120E-01
5.37 155 0.253 99.049 0.851 0.951E-02
5.94 116 0.188 899,238 R T82 0.762E-02
6.50 65 . 206 95.344 0.656 0.656E~-02
787 54 0.088 99.432 0.568 0.568E-02
7.63 25 0.090 89.522 0.478 0.478E-02
8.20 45 0.073 98.596 0.404 0.404E-02
8.76 45 0.073 99,669 0331 0.331E-02
9.33 28 0.046 99.715 0.285 0.285E-02
9.85% 32 0.052 98,767 0:..233 0.233E-02
10.46 217 0.044 59.811 g.18% 0.189E-02
11..82 20 0,833 99.843 0.157 0.157E-02
1Y 58 4 6 807 99.850 0.150 0.150E-02
142 21 8 0.013 99.863 0,187 0.137E-02
1272 15 0.024 99.887 0.113 0.113E-02
13,28 il 0.018 99.805 0.095 0.246E-03
13.85 6 0.010 99.915 0.085 0.848BE~03
14.41 4 0.007 88,922 0.078 0.783E-03

14.98 S 0.008 98.930 0.070 0.701E-03
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EXHIBIT 51 |
KCTRS Basin Input Data:
‘Exisﬂng Conditons
Till Area (Ac)
Basin Impervious Grass Faorest Pastura
A 0.85 14.3 49,59
B 0 21
F 1.2 15 11.5
E 41.75
H 1.29 73.88
Total 3.44 15.8 123.84 74 216.98
Developed Conditons
Till Area (Ac)
Basin Impervious Grass Impervious Pasture
A 6.95 7.35 51.5
B 3.89 38 13.31
F 1.2 1.5 1.5
IE 4178
SubTotals 11.04 12.65 188.08 0
H-Bypass 1.95 7322
Total 12.99 12.65 118.06 73 216.92
EXHIBIT S2
Wet Pond Volume Data
Contour Area (sf) I ntal Total
Elev Stage wast pond east pond Pond Total Contours Storage {cf) Storage (cf)
74 ] 0 11,038 11,039 0 0
75 1 13,038 13,038 12,038 12,039
76 2
ki 3 17,328 17,328 30,366 42,405
8 4
79 5
80 [
a1 7
B1.5 1.5 30,775 29,198 59,873 173,027 216,332 wet pond requirments satisfied
82 8
83 ‘]
84 10
85 11 38,707 38,840 77,547 240,660 456,992 det vol provided= 240,660
B8 12
87 13

Assume only east pond will have an overflow structure usé 48" min. standpipe lo accomadate enlarged byp!_ss orifica
]




EXHIBIT 53

Volume Displaced by East Pond

Existing Terran Average Displaced
Assumed Elev Range (ft) Avarage Elev (ft) Surface Area Depth (ff)
100 yr Flood Elev
82 B2-80 81 10804 1
82 80-78 79 6965 <]
82 78-76 77 3242 L]
82 76-74 75 3100 7
82 74-72 73 3100 9
= Total Dispaced Vol (
IEXH!BIT 54
Resizing the KCTRS Detentlon Orifices to Bypass Offsite Flow through the Pond
Orifice Detention Orifice | Detention Orifice
# Stage (ft) Size (in)
1 1] 6
2 0.5 16
“For Level 2 facility objective is to match 50% of the predev 2 yr & agual to the 50 yr flows
Caiculated Peak Pond Stage (ft) = 3.67
Taop of Riser (ft) = 35
L
_I_E}HIBIT S5
Welr Section for Emergency Overflow Spillway Dasl_gliKCS\NDlM p 6-32)
Spill Bottom Elev (fty= B5.17 (the KCRTS detention overflow WS)
Total 100-yr developed flow {On- & Off-Site} (cfs) = 23.14
Emergency Overflow WS (ft) = 85.17
Required Top of Berm <0.3' minimum freeboard above Emer WS> ft = 85.47
Provided Top of Berm Elev {ft) = 87
Q100 = 23.14|cfs
Z = Sideslope = 3|t
G = Gravity = 32.2]ft/s"2
Emergency Overflow Splllway
ho = Overflow depth = 0.5|f
Lo = Bottom width = {Q100/(3.21*ho"1.5)) - 2.4*ho
18.2|ft, USE 20.0
Provide: 3.6" min. freeboard; 6.0" min. bottom width




/ } AR R \‘\\\ ‘J il =gy
/ 57 \\\\\ X \/ \Nl
7' j- \ TAN E//\S“ ’V\@EST FEONDS\

\ " SOMH W/
— \ (s\zE DETAIL)

20°
(SEE DETAIL)

| e C ALY : t t ‘
a4 75 BSB 2LF-%8"9 SD @ 0.0% 81/50 |’ (HYDRAULICALLY

\CANNEETS EAST & WEST/PONGS)

———
2
i
<
8
3
g
g
p
gf
b
7
N

—_
" T PON (DETENTION ONLY \
TTOM 81.5 L v
RevABIG wALLL ‘ \1/
ELEVATIONS AS
MAXIUM HEXGHT| = 13" J
'\ " / J \! L l
C TOTAL LO ) q EAST WHTPOND
20 ACCESS R Y\«
’_T;—% 5 |
A N
~J32.9 / —EAST WETPOND
8pTTOM EL 74
/ - TOR OF BERM Ei Z% s
.5\ WET bEPTH
AX WQ WS/DETENTION BOTTOM EL 81.5
32 CF WQ/PROVIDED |
‘ (15}371 F WG/REQUIRED) " /I/
i SPILLWAY/BOTTOM EL B4.37 L
A EMERGEN Y OVERFLOW WS 84.87 y ){/
6"
~ (’ FREEBOARD DEPTH ﬁEr (0.3 REQ/ {

_ (REQUIRES DAM CE




POND CONTROL
STRUCTURE &
SPILLWAY DETAILS
i Fisdll

NOTES:
1. PIPE SIZES AND SLOPES: PER PLANS.
3. EXCEPT AS SHOWN OR NOTED, UNITS SHALL BE

FOR CATCH BASIN TYPE 2, 547 MIN. DIAM,

2'-8" MIN.

SPILLWAY OVERFLOW WS = B5.47

BY 5/8" DIAM. STAINLESS STEEL EXPANSION BOLTS OR

MAX DETENTION WS = 85.17
EMBEDDED 2" IN WALL

12° DiAM OVERFLDW ELEV. B5.0

. OR LADD

= : SEE DIG. NO. 2-006. GALVANIZED STEEL PIPE; IN ACCORDANCE WITH AASHTO

SEE NOTE 10. — | 7 _‘_/’" 36, M 196, M 197 AND M 274. GALVANIZED STEEL
kY

SHALL HAVE TREATMENT 1.

2. OUTLET CAPACITY: NOT LESS THAN COMBINED INLETS.

CONSTRUCTED IN ACCORDANCE WITH THE REQUIREMENTS
4. PIPE SUPPORTS AND RESTRICTOR/SEPARATOR SHALL BE OF
SAME MATERIAL, AND BE ANCHORED AT 3' MAX. SPACING

5. THE RESTRICTOR/SEPARATOR SHALL BE FABRICTED FROM
-060" ALUMINUM, OR .064" ALUMINIZED STEEL, OR .064"

M

6. OUTLET SHALL BE CONNECTED TO CULVERT OR SEWER PIPE

r‘ -!
PIPE SUPPORT(S): 3° X nan-—/r : WITH A STANDARD COUPLING BAND FOR CORRUGATED METAL

. PIPE, OR GROUTED INTO THE BELL OF CONCRETE PIPE

¢

SHALL BE THE SAME DIAM. AS THE HORIZONTAL O
PIPE, WITH AN B™ MIN. DIAM,

8. FRAME AND LADDER OR STEPS OFFSET SO THAT:
CLEANOUT GATE IS VISIBLE FROM TOP. B. CLMB
SPACE IS CLEAR OF RISER AND CLEANOUT
C. FRAME IS CLEAR OF CURB.

"

el

PIPE: OUTLET PIPE TO HAVE SMOOTH 0.D. EQUAL TO
CONCRETE PIPE I.D, LESS 1/4",

3 7. THE VERTICAL RISER STEM OF THE RESTICTOR/SEPARATOR

A
DOWN
GATE.

9. |F METAL OUTLET PIPE CONNECTS TO CEMENT CONCRETE

JVERT ELEVATION PER PLAN z 10. MULTI-ORIFICE ELBOWS MAY BE LOCATED AS SHOWN OR
. ALL ON ONE SIDE OF RISER TO ASSURE LADDER
INVERT ELEVATION B1.5 ] zcl, CLEARANCE.
i _ ORFICE # 1 (BOTTOM) #= 6 IN.
d ORFICE # 2 (TOP) ¢= 16 IN. ELEV = B3.5.5
RESTRICTOR PLATE WITH ORIFICE —
6" DIAMETER. 5
N CONTROL MH DATA EAST POND

CATCH BASIN DIAM 96"

TOP ELEV ELEV B7.67
RISER DIAMETER 48"
CATCH BASIN TYPE 2
DIAM. AS REQUIRED RISER ELEV ELEY 85.17
SEE DWG. NO. 2-00S,
QUTLET DIAM 24"
REMOVABLE WATER— OUTLET INV B81.5
PLAN ORFICE #1 DIAM 6"
W ORF #2 DIAM 16"
PLATE WITH ORIACE ORFICE #2 ELEV 83.5
ELBOW DETAL FLOW RESTRICTOR / OIL POLLUTION
CONTROL DEVICE, TEE TYPE (FROP—T)
97
[t t |
sk s \ TOP OF BERM ELEV 87.0
3 s
5 i
o > 1" min
ELEV 85.17
SECTION
Emergency Overflow Spillway 1 rock lining

NTS

2-025
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KCRTS Computer Model Run for Tall Chief Detention
KCRTS Command

Production of Runoff Time Series
Project Location : Landsburg
Computing Series : predev.tsf fbﬁggig A,i{l
Regional Scale Factor : 1.00 P
Data Type : Reduced
Creating Hourly Time Series File
Loading Time Series File:C:\KC_SWDM\KC DATA\LATF60R.rnf

Till Forest 70.59 acres
Loading Time Series File:C:\KC_ SWDM\KC_DATA\LATG60R.rnf
Till Grass 14.30 acres
Loading Time Series File:C:\KC_SWDM\KC DATA\LAEIGOR.rnf
Impervious 0.95 acres
Total Area : 85.84 acres

Peak Discharge: 13.09 CFS at 7:00 on Jan 9 in Year 8
Storing Time Series File:predev.tst
Time Series Computed

KCRTS Command

Production of Runoff Time Series
Project Location : Landsburg
Computing Series : dev.tsf fBﬁsiu A 5 i&
Regional Scale Factor : 1.00 4
Data Type : Reduced
Creating Heourly Time Series File
Loading Time Series File:C:\KC_SWDM\KC_DATA\LATF60R.rnf

Till Ferest 64.79 acres
Loading Time Series File:C:\KC_SWDM\KC DATA\LATGE0OR.rnf
Till Grass 11.15 acres
Loading Time Series File:C:\KC_SWDM\KC_DATA\LAEIGOR.rnf H
Impervious 9.84 acres
Total Area : B5.78 acres

Peak Discharge: 16.17 CFS at 7:00 on Jan 9 in Year B -
Storing Time Series File:dev.tsf :
Time Series Computed

KCRTS Command

Loading Stage/Discharge curve:dev,tsf

Time Series File:dev.tsf
Project Location:Landsburg
Frequencies & Peaks saved to File:dev.pks

Analysis Tools Command

Loading Time Series File:predev.tsf ]

Time Series File:predev.tsf
Project Location:Landsburg
Frequencies & Peaks saved te File:predev.pks



Analysis Tools Command

eXit KCRTS Program

Flow Frequency Analysis
Time Series File:predev.tsf
Project Location:Landsburg

—--Annual Peak Flow Rategs=-~- = = ——=—= Flow Fregquency Analysis
Flow Rate Rank Time of Peak - = Peaks - - Rank Return
(CFs) (CFS) Period
B.42 2 2/09/01 15:00 13.09 1 100,00
1.80 8 1/05/02 16:00 8.42 2 25.00
5.66 4 2/28/03 16:00 7.27 3 10.00
1.986 7 8/26/04 1:00 5.66 4 5.00
b5 5 1/05/05 10:00 Sl s 5 3.00
4,10 6 1/18/06 21:00 4.10 6 2.00
7.27 3 11/24/06 5:00 1.96 7 123
9309 1 1/09/08 7:00 1.90 B 1.10
Computed Peaks I1.53 50.00
Flow Frequency Analysis
Time Series File:dev.tsf
Project Location:Landsburg
---Annual Peak Flow Rates--- = =——=-=-— Flew Frequency Analysis
Flow Rate Rank Time of Peak - - Peaks - - Rank Return
(CFS) period
9.64 2 2/09/01 14:00 {16.18 ) 1 100.00
g2 8§ 1/05/02 16:00 : 2 BH5.8D
6.90 4 2/28/03 16:00 9.45 3 10.00
S5+:37 6 8/26/04 1:00 6.90 4 5.00
6.35 5 1/05/05 10:00 6.35 ) 3.00
823 7 1/18/06 16:00 5.37 6 2.00
9.45 ¥ 11/20/06 39:00 5.23 7 1.30
16.18 1 1/09/08 7:00 32T 8 L.20
Computed Peaks 14.00 50.00

Determine Cutoff Interval:

Intial sizing of pond is 346,000 cf

COO0OO0OoOOoOoO0Oo

.980

. 980

890 &—
.960

900

.B0O
. 667
.500
Pl i
091
284

105 Y. dteare



Project Location
Computing Series
Regional Scale Factor
Data Type

KCRTS Command

Production of Runoff Time Series
Landsburg
offsite.tsf Thhsm E < F
[ —— 4
1,00
Reduced

Creating Hourly Time Series File
Loading Time Series File:C:\KC SWDM\KC DATA\LATF&OR.rnf

Till Forest

53.25 acres

Loading Time Series File:C:\KC SWDM\KC_ DATA\LATG60R.rnf

Till Grass

1.50 acres

Loading Time Series File:C:\KC_SWDM\KC DATA\LAETGOR.rnf

Tmpervious

Total Area

6.97 CFS at

1.20 acres

55.95 acres

7:00 on Jan 9 in Year B

Peak Discharge:

Storing Time Series File:offsite.tsf

Time Series Computed

KCRTS Command

Loading Stage/Discharge curve:ocffsite.tsf

Flow Frequency Analeis

-Time Series File:offsite.tsf
Project Location:Landsburg

Frequencies & Peaks saved tc File:offsite.pks

Analysis Tools Command

Flow Frequency Analysis
Time Series File:offsite.tsf
Project Location:Landsburg

—-—--Annual Peak Flow Rates——-

Flow Rate Rank Time of Peak - - Peaks - - Rank Return
(CFES) (CES Period
5.32 2 2/09/01 18:00 ©.97) 1 100.00
1.08 i 1/05/02 16:00 5.32 2 25300
3.5l 4 2/28/03 16:00 4,48 3 10.00
0.6%0 8 /03404  Z:00 o RSl 4 5.00
308 5 1/05/05 10:00 3.22 5 3.00
2.59 6 1/18/06 21:00 2.59 6 2.00
4,49 3 1if24/06 5400 1.08 7 1:30
6.97 1 1/09/08 7:00 0.690 8 giysaE)

Computed Peaks 6.42 50.00

————— Flow Frequency Analysis

Do oo OO0 o

900 100 YR OFFsS(E
. 960
.900
.800
. 667
.500
233
.091
.980
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11 filss will be sead/mitten o the Vorkize Directary =
Torking Directory:C: ke svdi\outpet
HORTS Comand

(REATE & nev Tine Series

Production of Ruoff Thae Serdes
Projest Iocation : landshurg
(onputing Series ; moedfilter isf
Regiomal Scale Factor © LD
Data Type  Beduced
(reating 15-ninute Tire Series File
Loading Tiae Series File:CoAKC STDNMC DATRNLAETISR raf 8
Inpervious LU acres Saling fr: 8
Total brea ©  1.24 gezes
Peak Discharge: .00 CRSat T:30an Ja § in Vear §
Stortng Tive Seriss File:roadfilter tst 8

Tine Series Conputed
FCRTS Comand
Eter the dnalysis TOCLS Hodule
dnalysis Tools Comand
(oapute PEAKS and Flov Frequencies
Toading Stage/Discharge curve:roadfiltes tsf
Floy Frequeocy Analpsis
 Ting Series File:roadfilter.tsf :
Project Location: Landsburg g
Frequencies & Peaks saved fo File;oadfilter phs U
(o S 0 =
Tine Series File:roadfilter it T

Project Iocation: Landshurg =
—bomal Peak Flov Rates—  ——Flow Frequency Analysis——
Flov Rate Remk Tinsof Peak - - Peakis - - Rauk Beturn Prod

(CRS) (CFs) Period

06 7 L0000 ;85 1% 1 10000 0.5%

0660 8 54602 105 1.3 250 0%

192 VAl e 14 3100 03w

LI & WA L LS00 080

04 5 Vs 166 0.6m § 100 068

L3 1 16:1S 0.666 b 200 050

0066 6 112106 800 0.672 (O

L% 1 Lo 7 0.662 b1 009 »
(Coaputed Peaks L7 50.00 0.980 B
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V. CONVEYANCE SYSTEMS ANALYSIS AND DESIGN

Given the variety of slopes and areas involved in the project, pipe and ditch sizing is beyond the
scope of this preliminary report. Final Construction Documents and Final TIR will provide detailed
hydraulic analysis.

V1. EROSION/SEDIMENTATION CONTROL DESIGN

Erosion Control Designs (ESC) will be prepared per the County’s KCSWM, since the new site
impervious area exceeds 5,000 s.f. The plan, together with the grading/drainage plan, will show all
existing and proposed topographic features, ESC notes, ESC details and drainage features.

Erosion Control elements will likely consist of Clearing and Grading Limits, Rock Construction
Entrance, Silt Fencing and sediment traps and/or ponds.
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