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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 FffiM 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 1 00-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. 



Storm water Flow Control is required for existing portions of Tall Chief Road which will be slightly 
widened ( approx station 0+00 to 17+ 7 5) and for frontage portions of Snoquahnie 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 are~. 

See Section IV of the T!Rfor details. 

Core Requirement 4: Conveyance System 

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

Core Requirement 5: Erosion and Sedimentation Control 

Erosion Control Systems are required. Patterson Creek portions ofthe 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 Liability 

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 after first county review. 

Core Requirement 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 
storm water 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 iri 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+ 7 5) 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 ofthis portion of Tall ChiefRoad (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 T!Rfor 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 N for additional details). 

Special Requirement #2: Floodplain/Floodway delineation 

The project does contain a wetland and portions are within the 1 00-year floodplain. The 
floodplain has been established through the FEMA Flood Insurance Rate Map, and will be 
recorded on fmal 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. 



I. 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, W A. 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 3 9.14 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). 



IT. 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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®King County ~ ~ 4iidA4W 

Parcel Map and Data 

Parcel Number 

Address 

Zipcode 
Taxpayer 

0524079002 
1313 WEST SNOQUALMIE RIVER RD 
SE 
98024 
TALL CHIEF GOLF INC 

The infonnation included on this map has been complied 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 infonnation on this map is prohibited 
except by written permission of King County." 

By visiting this and other King County web pages, 

' com~ents 

you expressly agree to be bound by terms and conditions of the site. 
The details. · 

http:/ /www5 .metrokc. gov/parcelviewer/Print_ Process. asp 

!'age 1 or 1 

Search 

12/20/2004 



Map Output Page 1 of 1 

Search 

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

SOIL C0!'1SERVATION SERVICE 

SOIL LEGEND 

The first capitol leMcr is the i"hiol one of the s oil nome. A second capitol lener, 
A. B, C, D, E, or F, indic:ores the clo.ss of s lope. Symbols without oslo~ leuer 
Of'e those of nearly level soils. 

sYMBOL 

Ag8 

~~ 
----:; ~ 
----?' AkF 

"MiB 
AmC 
An 

Bee 
f:>eO 
BeF 
Bh 
8r 
Bu 

Cb 

Eo 
Ed 
EvB 
EYC 
EYO 
EwC 

InA 
InC 
I nO 

KpB 
KpC 
KpO 
K:sC 

--7 Ma 

NeC 
Ng 

~.!&. 
No 

Or 
Os 

OuC 
0.0 
OYF 

Pc 
Pk 
Pu 
Py 

Rae 
RoO 
RdC 
RdE 
Re 
Rh 

Sa 
Sh 
Sk 
Sm 
Sro 
So 
s. 
Su 

Tu 

Ur 

Wa 

NAME 

,A.ldetWood g-r-ovetly s.ondy loom, 0 to 6 pe.-cent s lopes 
Alderwood grovelly sandy loom, 6 to IS percent slopes 
Alderwood graYelly sondy loom, 15 to 30 percent slopes 
Alcl~rwood ond Kirsop soils, ~«y steep 
Arenrs, Aldetwood mo1eriol~ 0 to 6 percent slopes • 
Atenrs, Alderwood mo!eriol, 6 to 15 percent slopes • 
Arents, EYC'fett motedol• 

Beausite grcvefly sandy loom. 6 to 15 pet"Cent s lopes 
Beoustre gravelly sondy loom, 15 to 30 pet"cenr .5o l ope.s 

Beausite grvvelly sonOy loom, 40 to 75 percent slopes 
Bellingham silt loom 
Briscot slit loom 
Buckley si It loom 

Coostol Beaches 

Eorlmc.1r silt lOom 
Edgewick f;..., sandy loom 
EvereH grovelly sandy loom, 0 to S percent slopes 
e-tt gravelly sondy loom, 5 to 15 percent slopes 
Ev•rcn grove fly sandy loom, 15 to 30 pet"Cet'l'f slopes 
Everett-Aiderwood gro•elly sondy looms, 6 to 15 percent slopes 

lndionoJo loorny fine sond, 0 ro 4 percent s lopes 
Indianola loamy fine sand, 4 to l5 percenr slopes 
Indianola loamy Fine sond, 15 1o 30 percent slopes 

Kitsop silt loom, 2 to 8 percent s lopes 
KtTsop silt loom, 8 to l5,per-c.ent s lopes 
Kitsop silt loom, 15 to 30 percent slope" 
Klo\IS 9JQYelly loamy s,md, 6 ro 15 perceor s lopes 

Mixed allvYiol lond 

Neilton very gravelly lcomy sand, 2 to 15 peFCent slope• 
Newberg silt loom 
Nooksack silt loom 
Normo sondy loom 

Orcas peat 
Oridia slit loam 

(Mill grovnlly loom, 0 to 15 percent s lopes 
()yo II graYelly loom, 15 to 25 peKent slopes 
()yo II gravelly loom, 40 to 75 ;>ercenr s lopes 

Pi lchuck loomy fine sor.d 
Pllchuck fine sandy loom 
P<Jgel silty cloy loom 
Puyallvp fine sondy loo'll 

Ragncr fine sondy loom, 6 to 15 pen:ent slopes 
Rognor fine sandy loom., TS to 25 percent" slopes 
Rognar-lndionolo association, sloping • 
Ragnar-ll"dionolo ossociotion, moderately steep • 
Renton silt loom 
Rivef'WOsh 

Salol silt loom 
Sammamish sih loom 
Seattle muck 
Sho I c or muek 
Si si h loom 
Snohomish sUr loam 
Snohomish silt loam, thick surface voriont 
Sulton silt loom 

T ukwila muck 

Urban lond 
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3.2.2 KCRTS/RUNOFFFILES METHOD-GENERATING TIME SERIES 

SCS Soil Type scs KCRTSSoil Notes 
Hydrologic Group 
Soil Group 

/:::) 

Alderwood (AgB, AgC, AgO} ( C) (Till ) 
Arents, Alderwood Material (AmB, AmC) c iil1 
Arents, Everett Material (An) B Outwash 1 
Beausite (BeC, BeD, BeF) c Till 2 
Bellingham (Bh) D Till 3 
Briscot (Br) D Till 3 
Buckley (Bu) D Till 4 
Earlmont (Ea) D Till 3 
Edgewick (Ed) c Till 3 
Everett (EvB, EvC, EvD, EwC) AlB Outwash 1 
Indianola (InC, InA, lnD) A Outwash 1 
Knsap(KpB,KpC,KpD) (C) (1iJr) 
Klaus (KsC) c . OutWash 1 
Neitton (NeC) A Outwash 1 
Newberg (Ng) 8 Till 3 

Nooksack (Nk) l cj_ (rill ) 3 

Norma (No) D Till 3 
Orcas (Or) D WetJand 
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 {Rae, RaD, Rae, RaE) B Outwash 1 

Renton {Re) D Till 3 
Salal (Sa) c Till 3 

Sammamish (Sh) D Till 3 

Seattle (Sk) D WetJand 
Shalcar (Sm) D Till 3 

-Si (Sn) c Till 3 
Snohomish (So, Sr) D Till 3 
SultanJSu) c Till 3 
Tukwila (Tu) D Till 3 
Woodinville (Wo) D Till 3 

Notes: 
1. Where outwash soils are saturated or underlain at shallow depth ( <5 feet) by glacial till, they should 

be treated a$ 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. Buckley soils are formed on the low-permeability Osceola mudflow. Hydrologic response is 

assumed to be similar to that of till soils. 

1998 Surface Water Design Manual 9/1/98 
3-25 



ill. 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. HMP'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 1 00 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 1 00-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 t ightlines where possible and conveyed to a discharge 
point near the valley floor to avoid hillside erosion and instability. Consequently, collected 
storm water 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 1 00 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 1 00-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 ChiefRoad which will be slightly 
widened ( approx station 0+00 to 17+ 7 5) 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 ChiefRoad (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 3 9.1 4 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 "S 1" 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 
ofthe 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 hydra\llically 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 KCR TS 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 1 00-year flow is 6.97 cfs and the onsite developed 1 00-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 1 00-year flood line, approximately Elevation 82 across the pond. The total 
volume displaced by the pond is 95,000 cubic feet (cf). 
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6.4.1 WETPONDS -BASIC AND LARGE -MErHODS OF ANALYSIS 

FIGURE 6.4.1.A PRECIPITATION FOR MEAN ANNUAL STORM IN INCHES (FEET) 
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NOTE: Areas east of the easternmost isopluvial should use 0.65 
inches unless rainfall data is avculable for the location of interest 

:M The mean annual stonn is a concepiUal SIDml found 
by chilling th& annual precipitalion by !he tocal msnber 
o1 sttxm events per year 
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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 tlble or are underlaiD a! 

a shallow depth Oess 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. 
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FIGURE 3.2.2.A RAINFALL REGIONS AND REGIONAL SCALE FACTORS 
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Tall Chief 2-17-11 

Yersi011 LDO 
Iiles rill IE readluitten in tbe larking Dinctary 

Dizectarv :C: \kc_stdt\o"l\IJII\ 

xcm Couand 

OlEATE a uev Tile feries 

PnxluctiDD of Rlmofl Tiao Series 
Project I.o::atitm : landsburg 
Cc1puting Series : predev. ts! 

S:ale Factor : 1.00 
Data Type : ll!:duced 

brly Tiae feries file 
loa&ilg Tile Series file:C:\IC_SiDNC_DlTN.A1Fm.rnJ 

!23.8( acres S:ali119 Yr: 8 
loading Tiae Series File:C:\KC_SVDNC_DlTN.ATPOOR.rnf 

73.89 acres Adding Yr: 8 
1oadil19 Tile Series File:C:\IC_SWDNC_DUl\l.lTG60i.rof 

15.80 acres 1ddi119 Yr: 8 
1oadil19 Tile Seriss File:C:\iC_SVDNC_D1Tl\l.ill60i.rnl 

l .H acres • Adding Yr: 8 

· Total l.rea : 11U6 acres 
Disclw<je: 31.55 as at 7:00 DD Jan 9 in Year 8 

Storing Tile Series File:predeor. tsl 

Tile Series Cotpu_led 

OlEATE a net Tiao Series 

PrcdllCtitm of 11w>Dfl Tile Series 
Project la:ahoo : I.andsllarg 
Cotputi.ng Series : dev.tsl 

Scale Factor : I. 00 
Data Type : Reduced 

Boorly Tile Series file 
l.oafuq Tile Series file:C:\IC.SVDNC_I)UN..lTF68i.nJ 

118.10 acres S:alill<J Yr: 8 
loadi.nq Tile Series file:C:\lC_SVDNC_D1Tl\llTG60R.ral 

11.65 acres lddi119 lr: 8 
loading Tile Series file:C:\KC.SVDNC_D1Tl\UEI60i.rn! 

11.8( acres Addilg lr: 8 

9 in Year 8 

Tile Series Cotpoted 



KCRTS'C.rilianf - . . 

Ciii'E a Def Tile ~es 

Pral~I:tion of Runoff Ti1e !:fries 
Project J.ocatioo : IandsOOrs 
Coaputi119 ~ies : rrlin. tsf 

S::ale Factor : 1. 00 
Data TilE : Ralocal 

· lblrlv Tite 5lries File 
Ioa.linq Ti1e !fries File:C:\XC_SVDNC_DlTl\llmOhnJ 

118.10 acres !i:aling Yr 8 
loldi.ng Tile !fries File:C:IXC_SVDN:C_DATN1TC60R.rnl 

12.65 Des !rlding Yr: 8 
lcadi1t9 fiae !fries File:C:\XC_SVIM_D.\TN.IEI60i.rnl 

11.0! ~res Wing Yr: 8 

Total 6rea : !lUI acres 
M Oirlarge: 13.1l CFS at 1:00 on Jan 9 in Year 8 

Storing Tile Series File:roiu. tsf 

ADO Time Series 

M~ a ~ASEfl.OW IU 1 Time ~eries 

Size a Rdentio~e!ention fACIUIY 

EmerteADa~s IOOlS Uoaole 



XCR'IS Cmwd 

CI1E.I1E a ne. Tile Series 

Praluctioo of ilmoff Tiae Series 
Proje::t J.ccatioa : I.ar.dsbiU'q 
Cospatinq Series : bypass. tsf 

Scale Factor : l.OD 
Data T\'!E : Reduce;! 

Pooly Tile Series File 
l.oadinq Tile Series File:C:\lC_5iDNC_IlUN.lTP6!R.rnf 

7l. 22 acres Scaling Yr: 8 
loading Tile Series File:C:\KC_SiDNC_DlTN.lEHOi.rnf 

US acres 1ddillq Yr: I 

7 :OD on Jan 9 in Year 8 
Stori119 Tile Series File:bypass. tsf 



Ia1m1cm · · · 11.01 acres · 

Total !rei : 111.19 acres 
Peal: Dischaz<je: 13.11 CFS at 7:00 oo J;u 9 in Year 8 

Storing Tiae f:eries File:rdin. tsf 

Ti~B f:eries Coaputed 

KCRI'i> Cauanrl 

Enw the Analysis TOOlS Malule 

!11alysis Tools Couond 

ColjNte I'E!K5 a00 Flor Flejueacies 

Flew Frequem:v Analysis 

Tile Series File:pmlev.tsf 
l'rojed ID:atioo:Laz:d~ 

lcOOiBg Tie f:eries file:prelev. tsf 

fi!ll'JI!IlCies t Peal:s saved to File:pmlev.pks 

Flew Frequency bal ysis 

Tile f:eries File:predev. tsf 
l'rojld ID:ati011: l.andslmg 
- lnnual Peal: FlO! l!ltes­

F!OI iate Rank Ti1e of Peak 
(CFS) 
11.16 110!101 11:60 
1.01 110510116:00 

11 .18 1118103 16;00 
7.99 8n6101 1:oo 

13.l7 11115105 111:011 
10.69 1118106 11:00 
1!.03 3 ll/11/116 5:00 
31.15 I 11119108 7:00 

Peaks 

-Fl01 Frequeo:y Analysis-
- - Peaks - - Rank Return Prob 

(Q'S) Perial 
31.55 1 100.00 0. 990 
11.16 1 11.00 0. 960 
19.03 10.00 0.!00 
11.18 5.00 0.800 
IU7 l.OO U67 
10.69 1.00 0.500 
7.0! 1.30 0.131 
5.01 1.10 0.091 

lO.B 50.00 G.!BO 

·Jjf2 
-~ 



Analysis Tools Couand 

Loading Tile Series File:preiev.tsf 
Flm fl'1!Qllei!C1 lnalysis 

Tiae Series File:pr!dev. tsf 
Project location:l.andsburg 

fl!<lUencies & Peaks saoai to File:predev.pks 

lnalysis Tools Couillld 

Coapute ruiS and Flov F~ies 

Tiae Series File:rdio. tsf 
Project Locatiad.allrlsburg 

' 3 
31.55 I 

Peaks 
Flov fMlUfliCY lllalysis 

Tiae Series file :roin.tsf 
Project l.ocatiodandsbui<} 
-Wual Peak Flm Rates­

fief Rate Rank Tite of Peak 
(CFS) 
11.11 
Ui 

10.10 
us 
!.17 
1.&6 

13.15 
23.11 

2 2109tal 11:00 
8 l!M216:00 
I 2128103 16:08 
1 8126101 1:00 
s l/ts/05 10:00 
6 1118106 16:00 
3 11/2l!06 5:01 
1 1109108 7:00 

IDading Tiae Series File: rdin. tsf 

frequencies & Peaks sa..d to File:n!in.pts 

-Flov Frequency Analysis--
--Peaks -- Rank Ret~n Prob 

(Q'S) Period 
23.11 100.00 
11.87 25.00 
13.15 10.00 
IUD 5.00 
!.57 3.00 
1.61 1.00 
6.05 1.30 
U8 1.18 

Jjt] 
-· -~ 



IDa! ysis Tools Couand 

Loading Tile ~ies File:roin. tsf 
F!Ot rifX!UeDCy lnalysis 

Ti1e Series File:roin.ts! 
Project locatlon:!.andsbllr<] 

Frequencies & Peaks saved to File:llfin.pks 

IDa! ysis Tools Coualld 

Col!llte PEAKS and flor Frequeocies 

fl01 fl'!llllfOC1 Analysis 

Tie Series File:!Jnass.tsf 
Project locati011:~ 

Loading Tile Series File:t1Jpass.tsf 

Frequeccies & Peaks saved to File:t1Jpass.pks 

Tile Series File:bypass. tsf 
Project Iocation:Wdsburq 
- lnnual Peak Fl01 Rates-

' f!ot Rate Rank T i.e o! Peak 
(CFS) 
7.95 21Q9/0IIUO 
2.16 11M2 H:OO 
uo 111810316:00 
uo 81261()! 1:00 
5.10 11051115 10:00 
1.01 1 11181111 11:00 
1.!9 1 1!121106 9:08 

1UJ I 1109/08 7:00 
!'W 

-Flov Frequency IDalysis--
- - Peaks - - Rank Returu Prob 

(CFS) Peria! 
1Ul 1 100.00 0.990 
1.59 15.00 UO 
1.55 10.00 0.900 
5.!0 5.00 8.800 
5.10 3.00 1.161 

1.00 0.500 
1.30 0.131 
l.lD 8.1!1 

50.00 0.980 



Tile Series File: bypass. tsf 
Project Location:~ 

Frer=ies & Peaks saved to fi!e:bypass.p.\s 

Analysis Tools Couand 

RETDRlf to Previous Menu 

KCR'IO Cownd 

Enter the !nalysis TOOlS KOOule 

Allalysis Tools Coui!lld 

Co1pate Plov DIJRU!Off and ~ 

lmding Ti1e Series File pre!eo~. tsf 
Cm~ting F!O'I Dura!ionsCmplet!Jl Yr: 7 

Durations & ~lll:e Probabilities to File: target.dur 

1 Flor Duration frDI Tite Series File:pre!ev.tsf 
' Cutoff Count Frequency CDF Exceroence_l'robability 

CFS Y. % 

5.31 6om 9U18 99.018 o.m U71E-n1 
U 9 130 0.375 99.103 0.597 0.597E-01 
8.11 m o.115 99.&18 0.351 o.352E-02 
999 90 O.H7 99.195 . 0.105 0.205E-01 

1155 H 0.071 9U66 O.lll OlliE-01 
ll. 10 16 ' 0.011 99.909 0.091 0.913£-03 
IUS 16 0.016 !UJS D.065 D. 652E-03 
16.19 15 0.011 99.%9 0.011 0.108E-03 
17.71 ll 0.011 9U80 0.010 0. 196E-Ol 
lUI 7 0.011 99.992 U08 0.815E-OI 
10 .81 1 0.003 9U95 US 0.189E-OI 
21.39 3 0.005 100.000 0.000 UOEtOO 
lUI 0 0.000 100.000 0.000 D.OO OEtOO 



Size a !eteutiaVIletentioo FiClliTY 

Edit Fatility 

mEiiiiiJI!d Year loflor Mfloo 
tBiiD 1 8 13.11 12.1! 

Loading Tiae Series file:rdin . ts1 
Loading Tw Series File:rdiD. tsl 

l.oadiD<i Tiae Series file:bypass . tsf 8 
~:Stage E\:£le• Strg:Cu-Ft k-ft 

l.SI 3.81 31181. 0.787 

Orifice Q 13.15 12.07 2.58 2.18 21111. o.m 
10.10 U! 1.66 1.66 13120. o.JOS 
9.51 !.23 LSI 1.51 11013. 0.277 
1.66 7.3! 0.91 0.91 ms. 0.173 

11.061 6.05 532 0.50 0.50 3Sl1. 0.088 
rr 11.061 us U6 0.28 0.28 ZlOS. 0.018 
Bv<i Veor RID Facility Tributary Reservo>r ro: Mflm 

Mflor Infloo I•floo Target Calc 
22.ll 11.13 -- •HHN 35.10 

12.07 7.!! ........ ·- 18.28 
!.6! 5.10 ..._ ....... lUI 
!.23 5.10 ........ - 13.!1 
1.3! 1.07 -- - 11.11 
5.32 uo - - 8.a6 
U6 1.16 .,_,...... 5.1! 

Saving lletenticmllleteotion Fatility File:..,.d.rdJ 
Starti11g lh:uaeotatioo File:C:\Icc_ndaloutput\jXllld.da: 

~ 

Tiae Series Fowxl in Metory:rdin. tsf 
l.oadiag Tiae Series File:brpass.tsl 

Edi t Cotpletll 

Step:?a Sel.i:t dates tcif ltllrahoo Hidfograpb 
. Railid peaks t bat ba?e chaJ1ged: 
'be 
Step:lb Roote Tiaeseries to Point ol Coapli .. ce 
Roote Tile Series Full Riser Oi~~:harge; O . 

Roote Tile Series Full Riser Oiscbarge:1U6 
llollte lite Series Full Riser Oirlarge:lU6il 
btll Tile Series Filii Risur Discilarge:13.361 
l!oute Tile Series Full Risor Discharge:ll. !18 
Route Tile Seri., Ml Riser Oirlarge:li.0555 
l!oute Tile Series Full Riw Oill:barge:11.065l 
Route Tile Series full Riw Dirlarge:li.0&61 
0:11.0653 Peak Slage:l.5 
llollte Ti.oe Series Facility ~th•l22 . 081 
Trial 1m Storage-Avail Sl.aroge-!Jstd Target Resull 

15 1112.0 301!1.191 301!!.1!! 21.160 11.15! 
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llaril111 )XlSitive emr.rlcm = 0.775 cis I 6 . 8~ ) 
=in<J at 11.35 ds em tlul &se Data:pmlav. tst 
a!ld at 12.13 cfs Cl1 the Ker Data:drout.ht 

llaril111 wgative em:ursicm • 1.86 ds ( -8.77.) 
w:urrillg at 21.31 c!s an the Base Data:pmlev . tsf 
a!ld at !US cis an the H .. Data:drout. tsf 

TV!" of Facility: Detention Food 
Side Slll!ll: rr. tD H: tV 

Food lbttoa lalqth: 2&2. 00 It 
i'tmd lbtt01 iidth; 262.00 ft 
Pond lbltoa Ire.: 68641. sq. It 

Top irm at 1 ft . Fll: 69116. sq. It 

Effectire Storage ll!ptb: 
Stage 0 Elevation: 

Storage ioh11o: 

Riser Bead: 
Riser Oia~Bter: 

Hlllber of orifices: 

1.587 acres 
>.SO It 
0.00 It 

210896. cu. ft 
5.530 ac-fl 
l.SO ft 

18.00 inches 
2 

Orihre I Height Dia~Bter 

Full Sead 
Discharge 

(Q'S) 
1.826 

12.011 

(ft) (i•) 
0.00 6.00 
0.50 16.00 

Top Hotch Veir; Nan. 
~lflov Rating O!rva: HlliiB 

TV!" of Faoi tity: Detention Pond 
Side SlOJE: 0.10 E:lV 

Pond lht taa !.ooqth: 261.00 It 
Food lbttoo Vidlh: 162.00 It 
Food lbttQI !rea: 68W . sq. ft 

Top lrea at 1 ft. Fll: 69116. sq. ft 

Effective Storago ll!pth: 
Stage 0 Elevatilln: 

Storage Vo!UJe: 

Rirer Head: 
Riser o;..,ter; 

HUJ!:er of orifi=: 

Orifice t Height 
(It) 
0.00 
0.50 

1.587= 
3.50 ft 
0.00 ft 

2108%. cu. It 
s.m ac-ft 
3.50 It 

18.00 i.zlcluls 
1 

full Sead 
Di...,ter Discharge 

(in) (CfS) 
6.00 1.826 

16 .00 12 .021 
Top Hotch Veir: Hll!IB 

Mflov Rating CUm: BlliiB 

PiJE 
OiaAOter 

(in) 

11.0 

Pi!>' 
Dia1eter 

(ill) 

11.0 

Clid Right l!cuse Mtoo or Press lny l:ey to amtinue 



"' u. 
!2-
G 
m 
a 
.c 
~ 
0 

N 

,; 

.,; 

.. 

00 

.n. 

R 

rd.JUI dur r,. 

dsOUI.dur • 
targeLdur • 



fears Cmplete; 8 

l'eal: Wlot Discharge: 
l'eal: Mflot Discbar9e: 

Peal: Ra=roir Staqe: 
Pealt Resemir Eler: 

Peal: Hesenoir St.<lrage: 

ldd Tile Seri".:bfl2SS. tsf 

Wlno~lflor lMI~Sis 

23.11 CfS at 7:00 oc Jan l io fear 8 
11.10 CFS at 11:00 on Jaa lin Year 8 
U7 Ft 
U7Ft 

25280' . Cu-Ft 
5.801 .le-Ft 

Storing Ti~~e Series File:rdouUsf 

Peale Sunod Discharge: 28Jl CFS at 11:00 oo Jao 9 in Yea:r 8 
Storing Til! Series File:dsaut . tsf BCoaplet!d Yr: 7 

!M-at ions & !:Jcee:!eru:e Probabilities to File:rdout.dur 

IM-atiCil Cal~lation .. l'oiot of Coapliaoce 

lol!rval locations 
flot Duratioos 
Duratiocs:U.plet!d !r: 7 

Ioarling Til! Series File:dsout. tsf 

!Nratiocs & !:Jcee:!eru:e l'rob>bililies to file:dsout.dur 

Base file: prede•. tsf 
llev file: dsout.tsf 

INratiCil Colpariron Anaylsis 

:utoft Onits: Dist:h~ in CfS 
-fraction of Tiae-- ---Check of Toleraore--

Cutolf Base !er nange Probability Base Her Y.CW.ge 
5.31 1 U8E-02 o.m-01 -0.1 1 o.m-01 5.31 5.30 ..j]_z 
us I o.66E-01 o.6SE-02 -!.7 I o.m-oz 6.55 646 -u 
7.79 I O.IIE..j]2 0.16£-02 u I O.HE-02 7.79 7.90 1.5 
Ul I o.m-oz o.3l£..jl2 6.8 I 0.29E-02 9.03 9.28 1.8 

10.11 I 0.19£-02 0.20£..j]1 9.6 I 0.19£-01 10.27 lUl 3.5 
11.51 I O.UH2 O.ISE-01 13 .3 I UU:-02 11.51 12.10 u 
12.75 I U8E-03 0.11£-01 13.3 I G.l!E-83 12.75 13.13 3.0 
13.!! I 9.77£-03 0.82£-03 1.1 I U7E-U 13.!! 1U8 5.0 
15.23 I O.S5E-03 0.6SE..ji3 11.6 I 0.SSE..j]3 15.23 lUI 2.5 
1U1 I 0.38£-0l 0.36£-83 -U I D.38E..j]3 1U1 16.31 -OJ 
11.11 I 0.20£..ji3 o.l!E.j)J -8.3 1 o.zor--43 11.11 11.11 -1.5 
18.!5 I D.lll:..j]3 l .ll£..j]] -12.5 I O.lJE-13 18.95 18 .81 .j)_l 
20.19 1 o. l9£..j]l o.oor+llo -11o.e 1 o. m--41 20 .1! lU> -u 
21.13 I 0.33£-01 O.OOEtOO -110.0 I D.l3E-OI 21.13 lUI -8.5 

laJilUJ pJSitive eiOUlSiot • 0.775 cis ( 6.8'~) 

x:x:urrinq at 11.35 cfs oc tbt Base O.ta:pr!dev.lsf 
ux1 atl2.13 cfs em the Her Data:dsool.lsf 



Retention/Detention Facility 

Type of Facility: 
Side Slope: 

Pond Bottom Length: 
Pond Bottom Width: 

Pond Bottom Area: 
Top Area at 1 ft . FB: 

Effective Storage Depth : 
Stage 0 Elevation: 

Storage Volume: 

Riser Head: 
Riser Diameter: 

Number of orifices: 

Detention Pond 
0 .10 H:1V 

262.00 ft 
262.00 ft 

68644. sq. ft 
69116 . sq . ft 

1. 587 
3.50 
0.00 

240896. 
5.530 
3.50 

48.00 
2 

acres 
ft 
ft 
cu. ft 
ac-ft 
ft 
inches 

Orifice # Height 
(ft) 
0.00 
0.50 

Diameter 
(in) 
6 . 00 

16.00 

Full Head 
Discharge 

(CFS) 

Pipe 
Diameter 

(in) 
1 
2 

Top Notch Weir: None 
Outflow Rating Curve: None 

1. 826 
12 . 024 21.0 

Stage Elevation Storage Discharge 
Area 

(ft) (ft) (cu. ft) (ac-ft) (cfs) 
ft) 

0 . 00 0.00 0. 0.000 0 . 000 
6864 4. 

0.06 0.06 4119. 0 . 095 0.244 
68650. 

0.13 0 . 13 8925. 0.205 0.345 
68658 . 

0.19 0.19 13044 . 0. 299 0 .423 
68664. 

0 . 25 0 . 25 17164 . 0.394 0 .48 8 
68670 . 

0 .31 0.31 21285 . 0.489 0 .546 
6867 6. 

0.38 0.38 26092. 0.599 0.598 
68684. 

0.44 0.44 30214. 0.694 0.646 
68690. 

0 . 50 0.50 34335. 0.788 0.690 
68696. 

0.60 0.60 41205. 0 . 946 0 . 801 
68707. 

0.70 0.70 48076 . 1.104 0 . 996 
68717. 

Percolation 

(cfs) 

0.00 

0.00 

0 .00 

0.00 

0.00 

0.00 

0 . 00 

0 . 00 

0.00 

0.00 

0 . 00 

Surf 

(sq. 



0. 80 0.80 54949. 1. 261 1. 270 0.00 
68728. 

0.90 0.90 61822. 1. 419 1.630 0.00 
68738 . 

1. 00 1. 00 68696. 1. 577 2.050 0.00 
68749. 

1.10 1.10 75572. 1.735 2.540 0.00 
68759. 

1.20 1. 20 82448. 1. 893 3.110 0.00 
68770. 

1. 30 l. 30 89326. 2.051 3.740 0.00 
68780. 

l. 40 l. 40 96204. 2.209 7.740 0.00 
68791. 

l. 50 l. 50 103084. 2.366 8. 140 0.00 
68801. 

1. 60 l. 60 109965. 2.524 8.520 0.00 
68812. 

1. 70 l. 70 116846. 2 . 682 8.880 0 . 00 
68822. 

l. 80 l. 80 123729. 2.840 9.230 0.00 
68833. 

1. 90 1. 90 130613. 2.998 9. 560 0.00 
68843. 

2.00 2.00 137498. 3.157 9.890 0.00 
68854. 

2.10 2.10 144384. 3.315 10.200 0.00 
68864 . 

2 . 20 2. 20· 151271. 3.473 10.500 0.00 
68875 . 

2.30 2.30 158159. 3.631 10. 800 0.00 
68885. 

2 . 40 2.40 165048 . 3.789 11.080 0.00 
68896. 

2.50 2.50 171938. 3.947 11.360 0.00 
68906. 

2.60 2.60 178829. 4.105 11. 640 0 .00 
68917. 

2.70 2.70 185721. 4.264 11.900 0.00 
68927. 

2.80 2.80 192614. 4 .422 12.160 0.00 
68938. 

2 . 90 2.90 199509. 4 .580 12.420 0 .00 
68948. 

3.00 3.00 206404. 4.738 12.670 0.00 
68959. 

3.10 3.10 213300. 4.897 12.920 0.00 
68969. 

3.20 3.20 220198. 5.055 13.160 0.00 
68980. 

3 . 30 3.30 227096. 5.213 13.390 0 .00 
68990. 

3 . 40 3.40 233996. 5.372 13.630 0.00 
69001. 



3 . 50 3 . 50 240896. 5.530 13 . 850 0.00 
69011. 

3 . 60 3 . 60 247798. 5.689 15.310 0.00 
69022. 

3.70 3.70 254 701. 5 . 847 17 . 780 0.00 
69032. 

3.80 3.80 261605. 6.006 20 . 920 0 . 00 
69043. 

3.90 3.90 268509. 6 . 164 24.590 0.00 
69053. 

4.00 4 . 00 275415 . 6 . 323 28.720 0.00 
69064 . 

4.10 4.10 282322. 6.481 33.260 0.00 
69074. 

4.20 4.20 289230. 6.640 38 . 170 0.00 
69085. 

4 . 30 4 . 30 296139 . 6.798 43.440 0 . 00 
69095. 

4.40 4.40 303049. 6 . 957 49 . 020 0.00 
69106 . 

4.50 4 . 50 309960. 7 . 116 54 . 920· 0.00 
69116. 

4 . 60 4 . 60 316872. 7.274 61.100 0 . 00 
69127. 

4.70 4.70 323786. 7 .4 33 67 . 560 0.00 
69137 . 

4.80 4 .80 330700 . 7.592 74 . 280 0.00 
69148. 

4.90 4 .90 337615. 7.751 81.260 0.00 
69158 . 

5 . 00 5 . 00 344532 . 7.909 88 . 480 0.00 
69169 . 

5.10 5 . 10 351449 . 8.068 93 . 640 0.00 
69180 . 

5 . 20 5.20 358368 . 8.227 96 . 180 0.00 
69190 . 

5.30 5.30 365287. 8.386 98 . 650 0.00 
69201 . 

5.40 5 . 40 372208. 8 . 545101. 050 0.00 
69211. 

5.50 5.50 379129 . 8 . 704103 . 390 0 . 00 
69222. 

Hyd Inflow Outflow Peak Storage 
Stage Elev (Cu- Ft) (Ac-Ft) 

1 23.14 17 . 10 3.67 3 . 67 252806. 5.804 
2 14 . 87 12 . 63 2.98 2.98 205307. 4.71 3 
3 13.25 10.55 2.22 2 . 22 152422. 3.499 
4 10.40 8.37 1.56 1. 56 107259 . 2.462 
5 9 . 57 8 . 29 1. 54 1. 54 105806. 2 . 429 
6 7.66 7.38 1. 39 1. 39 95591. 2.194 
7 6.05 0 . 93 0 . 66 0 . 66 45670. 1. 048 
8 4 . 28 1. 95 0.98 0.98 67093 . 1. 540 



Hyd R/D Facility Tributary Reservoir POC Outflow 
Outflow Inflow Inflow 

1 17.10 14.73 ******** 
2 12.63 7.95 ******** 
3 10 . 55 7.99 ******** 
4 8.37 5.40 ******** 
5 8.29 5.10 ******** 
6 7.38 4 . 07 ******** 
7 0 . 93 4.70 ******** 
8 1. 95 2.16 ******** 

----------------------------------
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: 23.14 

Peak Outflow Discharge : 17 . 10 
Peak Reservoir Stage: 3.67 

Peak Reservoir Elev: 3.67 

CFS 
CFS 

Ft 
Ft 

Target 
******* 

21.46 
******* 
******* 
******* 
******* 
******* 
******* 

at 7:00 
at 12:00 

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

Add Time Series : bypass.tsf 

Calc 
28. 1 4 
20.08 
17.41 
13 . 37 
13.13 
11.14 
5.14 
3.18 

on Jan 
on Jan 

9 in Year 8 
9 in Year 8 

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 

CFS % % lll 
0.180 40594 66.200 66.200 33.800 0.338E+OO 
0.535 9446 15.404 81.605 18.395 0.184E+OO 
0 . 890 6010 9.801 91.406 8 . 594 0 . 859E-01 
1. 25 2068 3 . 372 94.778 5 .222 0.522E-01 
1. 60 953 1.554 96.332 3.668 0.367E-01 
1. 96 589 0. 961 97 . 293 2.707 0 .271E-01 
2.31 455 0.742 98 . 035 1. 965 0.197E- 01 
2.67 288 0.470 98.505 1. 495 0.150E-01 
3.02 195 0.318 98.823 1.177 0 . 118E-Ol 
3.38 133 0.217 99.039 0. 961 0.961E-02 
3.73 124 0.202 99.242 0.758 0.758E-02 
4 . 09 63 0 . 103 99.344 0.656 0.656E-02 
4.44 51 0.083 99.428 0. 572 0. 572E-02 
4.80 51 0.083 99.511 0 . 489 0 .489E-02 
5.15 42 0 . 068 99 . 579 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 99.750 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 0.181E-02 
7.28 15 0.024 99.843 0 . 157 0.157E-02 
7.64 5 0.008 99.852 0.148 0.148E-02 



7.99 11 0 .018 99 . 870 0 . 130 0.130E- 02 

8.35 16 0.026 99.896 0.104 0.104E-02 
8.70 10 0.016 99.912 0 . 088 0 . 881E-03 

9.06 4 0.007 99.918 0.082 0.815E-03 
9.41 4 0.007 99 . 925 0 . 075 0 .750E- 03 

9.77 8 0 . 013 99 . 938 0.062 0.620E-03 

10.12 7 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 99.972 0.028 0.277E-03 

11.19 4 0.007 99 . 979 0.021 0.212E-03 

11.55 2 0.003 99.982 0.018 0 .179E-03 

11.90 2 0.003 99.985 0.015 0.14 7E-03 

12.26 4 0.007 99.992 0.008 0.815E-04 

12.61 4 0.007 99 .9 98 0.002 0.1 63E-04 

Flow Duration from Time Series File:dsout.tsf 
Cutoff Count Frequency CDF Exceedence_Probabi1ity 

CFS !!, 
0 % % 

0.287 40509 66.062 66 . 062 33.938 0 . 339E+OO 

0.852 9542 15.561 81.623 18.377 0.184E+OO 

1. 42 5477 8.932 90 . 554 9.446 0.945E-01 

1. 98 2391 3.899 94 .454 5 . 546 0.555E-01 

2 . 55 1073 1. 750 96.204 3.796 0.380E-01 

3 . 11 623 1. 016 97.220 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 0.951 0.951E-02 

5.94 116 0 . 189 99.238 0. 762 0.762E-02 

6.50 65 0.106 99.344 0.656 0 . 656E- 02 

7.07 54 0 .088 99.432 0. 568 0 .568E- 02 

7.63 55 0.090 99.522 0.478 0.478E- 02 

8 . 20 45 0.073 99.596 0.404 0.404E-02 

8.76 45 0.073 99.669 0.331 0.331E-02 

9.33 28 0.046 99.715 0 .285 0 .285E-02 

9.89 32 0.052 99 . 767 0.233 0.233E-02 

10.46 27 0.044 99. 811 0.189 0.189E-02 

11.02 20 0.033 99.843 0 . 157 0.157E-02 

11.59 4 0.007 99.850 0.150 0.150E- 02 

12.15 8 0 . 013 99 .863 0 . 137 0 . 137E-02 

12 . 72 15 0.024 99.887 0.113 0 . 113E-02 

13 . 28 11 0.018 99.905 0.095 0 .946E-03 

13.85 6 0.010 99.915 0.085 0.848E-03 

14.41 4 0.007 99.922 0.078 0 .783E-03 

14 .98 5 0.008 99.930 0.070 0.701E-03 

15.54 8 o. 013 99.943 0.057 0.571E-03 

16.11 9 0 . 015 99.958 0.042 0 . 424E-03 

16.67 7 0.011 99.969 0.031 0.310E-03 

17.24 5 0.008 99.977 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 99.997 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 : 23 . 14 

Peak Outflow Discharge : 17.10 
Peak Reservoir Stage: 3.67 

Peak Reservoir Elev: 3 . 67 
Peak Reservoir Storage : 252806. 

5.804 

Add Time Series:bypass.tsf 

CFS at 7:00 on Jan 9 in Year 8 
CFS at 1 2 : 00 on Jan 9 in Year 8 

Ft 
Ft 
Cu-Ft 
Ac- Ft 

Peak Summed Discharge: 28.13 CFS at 11:00 on Jan 9 i n Year 8 
Point of Compliance File:dsout.tsf 

Flow Duration from Time Series File:rdout . tsf 
Cutoff Count Frequency CDF Exceedence_Probability 

CFS % % % 
0 . 180 40594 66.200 66.200 33.800 0.338E+OO 
0.535 9446 15 . 404 81.605 18 . 395 0 . 184E+OO 
0.890 6010 9 . 801 91. 406 8.594 0.859E-01 
1. 25 2068 3.372 94 . 778 5.222 0 . 522E- 01 
1. 60 953 1. 554 96 . 332 3 . 668 0 . 367E-01 
1.96 589 0.961 97.293 2 . 707 0 . 271E- Ol 
2.31 455 0 .742 98 . 035 1. 965 0 . 197E-01 
2. 67 288 0 . 470 98.505 1. 495 0 . 150E-Ol 
3.02 195 0.318 98.823 1.177 0.118E-01 
3.38 133 0 . 217 99.039 0.961 0.961E- 02 
3.73 124 0 . 202 99.242 0.758 0.758E-02 
4.09 63 0.103 99 . 344 0.656 0. 656E- 02 
4.44 51 0.083 99.428 0.572 0.572E-02 
4.80 51 0 . 083 99 . 511 0 . 489 0 . 489E-02 
5.15 42 0 . 068 99.579 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 99 . 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 .181E-02 
7 . 28 15 0 . 024 99.843 0.157 0 . 157E-02 
7.64 5 0 . 008 99.852 0.148 0.148E-02 
7 . 99 11 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 . 016 99.912 0.088 0.881E-03 
9.06 4 0 . 007 99.918 0.082 0.815E-03 
9.41 4 0.007 99.925 0.075 0.750E-03 
9.77 8 0.013 99.938 0 . 062 0. 620E- 03 

10.12 7 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 99.972 0.028 0. 277E-03 
11.19 4 0 . 007 99.979 0.021 0 . 212E-03 



11 . 55 
11.90 
12.26 
12.61 

2 
2 
4 
4 

0.003 
0.003 
0 . 007 
0.007 

99.982 
99.985 
99 . 992 
99 . 998 

0.018 
0.015 
0 . 008 
0.002 

Flow Duration from Time Series File:dsout.tsf 

0.179E-03 
0.147E-03 
0 .815E-04 
0.163E-04 

Cutoff Count Frequency CDF Exceedence Probability 
CFS % % % 
0.287 40509 66 . 062 66.062 33.938 
0 . 852 9542 15.561 81.623 18 . 377 
1.42 5477 8.932 90 . 554 9 . 446 
1 . 98 2391 3.899 94.454 5 . 546 
2.55 1073 1.750 96.204 3.796 
3 . 11 623 1.016 97.220 2 . 780 
3.68 489 0.797 98.017 1 . 983 
4 . 24 283 0.462 98.478 1.522 
4.81 
5.37 
5.94 
6 . 50 
7 . 07 
7. 63 
8.20 
8.76 
9.33 
9 . 89 

10.46 
11.02 
11.59 
12.15 
12 . 72 
13 . 28 
13.85 
14.41 
14 . 98 
15.54 
16.11 
16.67 
17.24 
17 . 80 
18 . 37 
18.93 
19.50 
20 . 06 

195 
155 
116 

65 
54 
55 
45 
45 
28 
32 
27 
20 

4 
8 

15 
11 

6 
4 
5 
8 
9 
7 
5 
3 
2 
2 
5 
1 

0.318 
0 . 253 
0.189 
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 
0.013 
0.015 
0.011 
0.008 
0.005 
0 . 003 
0.003 
0 . 008 
0.002 

Duration Comparison Anaylsis 
Base File: predev.tsf 
New File: dsout . tsf 

98.796 
99 . 049 
99.238 
99 . 344 
99 . 432 
99.522 
99 . 596 
99.669 
99 . 715 
99 . 767 
99.811 
99 . 843 
99 . 850 
99.863 
99.887 
99 . 905 
99 . 915 
99.922 
99.930 
99.943 
99.958 
99.969 
99 . 977 
99.982 
99.985 
99.989 
99.997 
99.998 

Cutoff Units: Discharge in CFS 

1. 204 
0.951 
0. 762 
0.656 
0.568 
0.478 
0 . 404 
0.331 
0.285 
0.233 
0.189 
0.157 
0 . 150 
0 . 137 
0.113 
0.095 
0.085 
0.078 
0 . 070 
0.057 
0.042 
0.031 
0.023 
0 . 018 
0.015 
0 . 011 
0.003 
0 . 002 

0 . 339E+OO 
0.184E+OO 
0 . 945E-01 
O.SSSE-01 
0 . 380E-01 
0 . 278E-01 
0 . 198E-01 
0.152E-01 
0.120E-01 
0.951E-02 
0.762E-02 
0.656E-02 
0.568E-02 
0.478E-02 
0 . 404E-02 
0.331E-02 
0 . 285E-02 
0.233E-02 
0.189E-02 
0.157E-02 
0.150E-02 
0.137E- 02 
0 . 113E-02 
0. 94 6E-03 
0 . 848E-03 
0.783E-03 
0 . 701E-03 
0.571E- 03 
0 . 424E-03 
0.310E-03 
0.228E-03 
0.179E-03 
0.147E-03 
0.114E-03 
0.326E-04 
0.163E-04 

-----Fraction of Time----- ----- ----Check of Tolerance-------
Cutoff 

5.31 
6.55 
7.79 

Base New %Change Probability Base New %Change 
0.98E-02 0.97E-02 -0.7 I 0 . 98E-02 5 . 31 5.30 -0.2 
0 . 66E-02 0 . 65E-02 -1 .7 ) 0.66E-02 6.55 6 . 46 -1.4 
0.44E-02 0 . 46E-02 5.2 I 0.44E-02 7.79 7.90 1.5 



9.03 0.29E-02 0 . 31E-02 6.8 0.29E-02 
10.27 0 . 19E-02 0.20E - 02 9.6 0.19E-02 
11.51 0.14E-02 0 . 15E-02 13.3 0 . 14E-02 
12.75 0.98E- 03 0 . 11E-02 13.3 0.98E-03 
13 . 99 0.77E-03 0 . 82E-03 6.4 0.77E-03 
15 . 23 0 . 55E-03 0.65E-03 17 . 6 0 . 55E-03 
16.47 0 . 38E-03 0 . 36E-03 -4.3 0 . 38E- 03 
17.71 0.20E-03 0.18E-03 -8 . 3 0.20E-03 
18.95 0.13E-03 0 . 11E-03 -12.5 0 .13E-03 
20 . 19 0.49E-04 O.OOE+OO -100.0 0.49E-04 
21.43 0.33E-04 O.OOE+OO -100.0 0.33E-04 

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 

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 Reservoir Storage: 

Add Time Series:bypass.tsf 

23.14 
17.10 

3.67 
3.67 

252806. 
5 .804 

CFS at 
CFS at 
Ft 
Ft 
Cu-Ft 
Ac-Ft 

7:00 on 
12:00 on 

9.03 9.28 
10.27 10.63 
11.51 12.20 
12·. 75 13.13 
13.99 14.68 
15.23 15.61 
16.47 16.31 
17.71 17.44 
18.95 18.87 
20.19 19.45 
2L43 19 . 61 

Jan 9 in Year 8 
Jan 9 in Year 8 

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 

CFS 9-
0 % 9-

0 

0. 1 80 40594 66.200 66.200 33.800 0.338E+OO 
0 . 535 9446 15 . 404 81. 605 18.395 0.184E+OO 
0.890 6010 9.801 91.406 8.594 0 . 859E- 01 
1. 25 2068 3.372 94.778 5 . 222 0.522E-01 
1. 60 953 1. 554 96.332 3 . 668 0.367E- Ol 
1.96 589 0 . 961 97.293 2.707 0.271E-01 
2.31 455 0 . 742 98.035 1. 965 0.197E-01 
2.67 288 0.470 98.505 1. 495 0 . 150E-01 
3.02 195 0.318 98.823 1.177 0. 118E-01 
3 . 38 133 0 . 217 99.039 0 . 961 0 . 961E- 02 
3.73 124 0.202 99.242 0.758 0.758E-02 
4.09 63 0 . 103 99.344 0.656 0. 656E- 02 
4.44 51 0.083 99.428 0 . 572 0.572E-02 

2.8 
3.5 
6.1 
3 . 0 
5 .0 
2 . 5 

-0.9 
-1.5 
-0.4 
-3.6 
-8.5 



4.80 51 0.083 99.511 0.489 0.489E-02 
5.15 42 0.068 99.579 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 99.750 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 0.181E-02 
7 . 28 15 0.024 99.843 0.157 0 .157E-02 
7.64 5 0.008 99.852 0 . 148 0.148E-02 
7 .99 11 0.018 99.870 0.130 0.130E-02 
8.35 16 0.026 99.896 0 . 104 0.104E-02 
8.70 10 0.016 99.912 0.088 0.881E-03 
9.06 4 0 .007 99.918 0 . 082 0 .815E-03 
9 . 41 4 0.007 99 . 925 0 . 075 0 . 750E-03 
9.77 8 0.013 99.938 0 . 062 0.620E- 03 

10 . 12 7 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 99.972 0 . 028 0.277E- 03 
11.19 4 0 . 007 99.979 0.021 0.212E-03 
11 . 55 2 0.003 99.982 0 . 018 0.179E-03 
11.90 2 0 . 003 99 . 985 0.015 0 .147E-03 

12 . 26 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 

CFS % % % 

0.287 40509 66 . 062 66.062 33.938 0 . 339E+00 

0 . 852 9542 15.561 81.623 18.377 0 . 184E+OO 
1. 42 5477 8 . 932 90.554 9.446 0.945E-01 
1. 98 2391 3 . 899 94 .454 5 .54 6 0 . 555E-01 
2.55 1073 1. 750 96.204 3.796 0.380E-01 

3.11 623 1. 016 97.220 2 .. 780 0 .278E-01 
3.68 489 0 .7 97 98.017 1.983 0.198E-01 
4.24 283 0 . 4 62 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 0.951 0 . 951E-02 
5 . 94 116 0.189 99.238 0 . 762 0. 7 62E-02 
6 . 50 65 0.106 99.344 0. 656 0. 65 6E- 02 
7 . 07 54 0.088 99 . 432 0 . 568 0 .568E-02 

7.63 55 0 . 090 99 . 522 0 . 478 0.478E-02 

8.20 45 0 .073 99.596 0 . 404 0 . 404E-02 
8.76 45 0.073 99.669 0 . 331 0.331E-02 
9 . 33 28 0 . 046 99.715 0 . 285 0 . 285E-02 

9 . 89 32 0.052 99 . 767 0 . 233 0.233E-02 
10 . 46 27 0 . 044 99.811 0.189 0 . 189E-02 

11.02 20 0 . 033 99 . 843 0.157 0 . 157E-02 

11.59 4 0.007 99 . 850 0 . 150 0.150E- 02 

12 . 15 8 0 . 013 99.863 0.137 0 .137E-02 

12 .72 15 0.024 99.887 0 . 113 0 .113E-02 
13 . 28 11 0.018 99.905 0 . 095 0.94 6E-03 

13.85 6 0.010 99 . 915 0 . 085 0 .848E-03 

14 . 41 4 0 . 007 99 . 922 0 . 078 0.783E- 03 

14 . 98 5 0.008 99.930 0 . 070 0 . 701E-03 



15.54 8 0.013 99.943 0.057 0. 571E-03 
16.11 9 0.015 99 . 958 0.042 0.424E-03 
16 . 67 7 0.011 99.969 0.031 0.310E-03 
17.24 5 0.008 99.977 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 99.997 0.003 0.326E-04 
20.06 1 0.002 99.998 0 . 002 0.163E-04 



EXHIBIT 51 I 
KCTRS Ba1in Input Data: 

Exlstlna Condltons 
Till Arek Ar; 

Ba1ln fmpervioue Grass Forest PasiUNI 
A 0.95 14.3 49.59 
B 0 21 
F 1.2 1.5 11.5 
E 41 .75 
H 1.2i 73.88 
Tolal 3.44 15.8 123.84 H 216.98 

Developed Conditons 
Tlll Area Ac 

Basin Impervious Grasa Impervious Pasture 
A 5.95 7.35 51.5 
B 3.89 3.8 13.31 
F 1.2 1.5 11.5 
E 41.75 
SubTolals 11.04 12.65 188.08 0 
H.Sypau 1.95 73.22 
Total 12.99 12.65 118.06 n 216.92 

EXHIBIT 52 
Wet Pond Volume Data 

Contour Area 10 lnctomenlal Toll! 
Elev Slaae westoond easl DOnd Pond T o1al Con lourS Sloraae (cfl Slotaae ell 

74 0 0 11039 11039 0 0 
75 1 13038 13,038 12 039 12 039 
76 2 
77 3 17,328 17 328 30 366 42 405 
78 4 
79 5 
80 6 
81 7 

81.5 7.5 30 775 2i 198 59 973 173 927 216 332 wet pond 1"!9.._Uirments satisfied 
82 8 
83 9 
84 10 
85 11 38,707 38 840 77 547 240660 458 992 dot vol Drovlded= 240 660 
88 12 
87 13 

Assume only east pond wUI have an overflow slructure. use 4B'' min. standpipe to accomadate enlarged bypass orifice _l 



EXHIBIT S3 
Volume Dlaplaced by East Pond 

ExlsUng Ternan Avera e Dlsolaced Disolaced Vol fell 
Assumed Elev Ranoa It Averaae Elev ft Surface Area ~f) Depth ft per Elevation 

1 00 yr Flood Elev 
B2 82-80 81 10804 1 10 804 
82 80-78 79 6965 3 20895 
82 78-76 n 3242 5 16210 
82 76-74 75 3100 7 21700 
82 74-72 73 3100 9 25535 

95,144 -Total Dispaced Vol (ct: 

EXHIBIT S4 
Res izing the KCTRS OetenUon Orifices to Bypass OffsHe Flow throuah the Pond 

OrifiCe DelenUon Orifice Detention Orifice 
# Stage ft Size in 

1 0 6 
2 0.5 16 

'For Level 2 facility ob"ecUve is to match 50% oflhe~edev 2_yr & a ual to lhe 50 yrftows 
Calculated Peak Pond Stage ft = 3.67 

Top of Riser ft = 3.5 

EXHIBIT 55 
Weir Section for Emergency Overflow Spillway Design KCSWOM p 5-32 

_] ~llway _Bottom Elev_ift = 85.17 lhe KCRTS detention over11ow WS 
Total100-yr developed ftow On- & Oft-Site cis = 23.14 

Emergency Over11ow WS It = 65.17 
Required Top of Berm <0.3' minimum freeboard above Emer WS> fl = 85.47 

Provided Top of Berm Bev fl = 87 

0100- 23.14 cfs 
Z s Sldeslope = 3MI 
G =Gravity ~ 32.2 !Vs'2 

Emergency Overflow Spillway 
ho = Overflow depth = 0.5 ft 

Lo = Bottom 1Mdlh - 0100/ 3.21~00'1 .5))- 2.4'ho 
19.2Jfl. USE 20.0 FT 

Provide: 3.6" min. freeboard; 6.0' min. bottom width 
--





12' DIAII r:MRFIJJW EUV. 85.0 

11MRT EUVAllOH 81.5 

RESTRICTOR PLATE Willi OAiflCE 
r DIAIIETtR. 

ELBOW DETAIL 

'C 
I 

" 
gs• ~IN. 

CATCH BASIN TYPE 2 
DIAl< loS REQUIR£D 

SEE r:NIO. NO. 2-oo5. 

..• .. 
~ ... 

1tlP El£V 87.1!7 

loW!KED "DRAIN" WITH 
LOCKING BOLTS. SEE • 
DWG. NOS. 2-Q22 It 
2-Q:U. 

F1W1E It lAOOfJ! OR 
sm>s OFFSET. SE£ 
N01t: 8. F!IAWE It 
CCMR EUV. PER PtM. 

5m'S OR lAOOER. 
SEE DWG. NO. 2--<>011. 

,__..--- ClEANOllf GI.T£: SllEAII 
C.O.TE. SEE DWG. NO. 
2-0211. 

INVERT EUV. PER PIAN 
W.O DESlGN WS • Sf ..5 

NOTES: 

POND CONTROL 
STRUCTURE & 
SPILLWAY DETAILS 
2-17-11 

1. PIPE SIZES AND SLOPES: PER PLANS. 
2. Ol1Tt£T CAPACITY: NOT L£SS THAN COMBINED INLETS. 
3. EXCEPT IS SHOWN OR NOTED, UNrTS SHALL BE 
CONSTRUCTED IN ACCORDANCE WrrH THE REQUIREMENTS 
FOR CATCH BISIN lYPE 2, 54" !.!IN. OIAM. 
4. PIPE SUPPORTS AND RESTRICTOR/SEPARATOR SHALL BE OF 
SAME MATERIAL. AND BE ANCHORED AT 3' MAX. SPACING 
BY 5/B" OIAM. STAINLESS STEa EXPANSION BOLTS OR 
EMBEDDED 2' IN WAI..L 
5. THE RESTRICTOR/SEPARATOR SHALL BE FABRICTED FROM 
.060' ALUMINUt.l, OR .064 • ALUt.IINIZED STEEl. OR .064 • 
GALVANIZED STEEL PIPE; IN ACCORDANCE WITH AISHTO 
36, t.l 196, t.l 197 AND M 274. GALVANIZED STEEL 
SHALL HAVE TREATMENT 1. 
6. Ol1Tl£T SHALl.. BE CONNECTED TO CULVERT OR SEWER PIPE 
WITH A STANDARD COUPUNG BAND FOR CORRUGATED t.IETAL 
PIPE, OR GROUTED INTO THE BEll OF CONCRETE PIPE. 
7. THE VERilCAL RISER STEI.4 OF THE RESTlCTOR/SEPARATOR 
SHALL BE THE SAME DIAM. /IS THE HORIZONTAL OUTLET 
PIPE, WITH AN B" MIN. DIAM. 
8. FRAME AND LADDER OR STEPS OFFSET SO THAT: 
CLEANOUT GATE IS VISIBLE FROt.l TOP. B. CUt.IB 
SPACE IS CLEAR OF RISER AND CLEANOUT 
C. FRAME IS CLEAR OF CURB. 

A. 
DOWN 

GATE. 

9. IF t.IETAL OUTLET PIPE CONNECTS TO CEt.IENT CONCRETE 
PIPE: OUTLET PIPE TO HAVE SloiOOTH 0.0. EQUAL TO 
CONCRETE PIPE 1.0. L£SS 1/4". 
1 0. MULll-ORIACE ELBOWS MAY BE LOCATID IS SHOWN OR 
ALL ON ONE SIDE OF RISER TO ASSURE LADDER 
CLEARANCE. 

DRACE # 1 (BOTTOt.l) - - 6 IN. 
DRACE # 2 (TOP) ~~ 16 IN. ELEV = 83.5.5 

CONTROL MH DATA EAST POND 

CATCH BASIN DIAM 96" 

TOP ELEV ELEV 87.67 
RISER DIAMETER 4-Bn 

RISER ELEV ELEV 85.17 

OUTLET DIAM 24-" 

OUTLET !NV 81.5 

ORFlCE #1 DIAM 6" 

ORF #2 DIAM 16" 

ORFlCE #2 ELEV 83.5 

FLOW RESTRICTOR / OIL POLLUTION 
CONTROL DEVICE, TEE TYPE (FROP-T) 

2-025 

97 

emergency overflow water surface 
ELEV 85.47 

Emergency Overflow Spillway 
NTS 

min 

1' rock lining 
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KCRTS Computer Model Run f o r Tal l Chief -Detenti on 
KCRTS Command 

CREATE a new Time Series for Tot al On- Site Flow 

Production of Runoff Time Series 
Project Location : Landsburg 
Computing Series predev. tsf 0~S til A~ \3 

Regional Scale Factor : 1.00 
Data Type : Reduced 

Creating Hourly Time Series File 

Till Forest 
Loading Time Series File:C:\KC_SWDM\KC_DATA\LATF60R.rnf 

70.59 acres 

Till Grass 

Impervious 

Loading Time Series File:C:\KC_SWDM\KC_DATA\LATG60R.rnf 
14.30 acres 

Loading Time Series File:C:\KC_SWDM\KC_DATA\LAEI60R.rnf 
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.tsf 
Time Series Computed 

KCRTS Command 

CREATE a new Time Series 

Production of Runoff Time Series 
Project Location : Landsburg 
Computing Series dev.tsf gA~JJt A 10 

Regional Scale Factor : 1. 00 
Data Type : Reduced 

Creating Hourly Time Series File 
Loading Time Series File:C:\KC_SWDM\KC_DATA\LATF60R.rnf 

Till Forest 64 . 79 acres 

Till Grass 

Impervious 

Loading Time Series File : C:\KC_SWDM\KC_DATA\LATG60R.rnf 
11.15 acres 

Loading Time Series File:C:\KC_SWDM\KC_DATA\LAEI60R.rnf 
9.84 acres 

Total Area 85.78 acres 
Peak Discharge: 16.17 CFS at 7:00 on Jan 9 in Year 8 

Storing Time Series File:dev.tsf 
Time Series Computed 

KCRTS Command 

Enter the Analysis TOOLS Module 

Analysis Tools Command 

Compute PEAKS and Flow Frequencies 

Flow Frequency Anal ysis 

Time Series File:dev.tsf 
Project Location:Landsburg 

Loading Sta ge/Discharge curve:dev. t sf 

Frequencies & Peaks saved to File :dev.pks 

Analysis Tools Command 

Compute PEAKS and Flow Frequencies 

Loading Time Series File:predev."tsf 
Flow Frequency Analysis 

Time Series File:predev.tsf 
Project Location :Landsburg 

Frequencies & Peaks saved to File :predev .pks 



Analysis Tools Command 

RETURN to Previous Menu 

KCRTS Conunand 

eXit KCRTS Program 

F~ow Frequency Analysis 
Time Series File: predev.tsf 
Project Location:Landsburg 

---Annual Peak Flow Rates---
Flow Rate Rank Time of Peak 

(CFS) 
8 . 42 2 2/09/01 15:00 
1 . 90 8 1/05/02 16:00 
5.66 4 2/28/03 16:00 
1. 96 7 8/26/04 1 :00 
5 . 15 5 1/05/05 10:00 
4.10 6 1/18/06 21:00 
7.27 3 11/24/06 5:00 

13.09 1 1/09/08 7:00 
Computed Peaks 

Flow Frequency Analysis 
Time Series Fi1e:dev.tsf 
Project Location:Landsburg 

---Annual Peak Flow Rates---
Flow Rate 

(CFS) 
9.64 
3.21 
6 . 90 
5.37 
6.35 
5 . 23 
9 .45 

16.18 

Rank Time of Peak 

2 2/09/01 14:00 
8 1/05/02 16:00 
4 2/28/03 16 : 00 
6 8/26/04 1:00 
5 1/05/05 10:00 
7 1/18/06 16:00 
3 11/21/06 9:00 
1 1/09/08 7 :0 0 

Computed Peaks 
Determine Cutoff Interval : 

Intia1 sizing of pond is 346,000 cf 

-----Flow Frequency Analysis-------
- - Peaks Rank Return Prob 

(CFS) Period 
13.09 1 100.00 0.990 

8.42 2 25.00 0. 960 
7.27 3 10.00 0.900 
5.66 4 5 . 00 0.800 
5.15 5 3.00 0.667 
4.10 6 2. 00 0.500 
1. 96 7 1. 30 0.231 
1.90 8 1.10 0.091 

11.53 50 .00 0.980 

-----Flow Frequency Analysis-------
- - Peaks - - Rank Return Prob 

Period 
16 .. 1.8 1 1.00.00 0.990'E-/Q> Lf;t.f)llf,fiE 

2 25.00 0.960 • .<}IC 
9 . 45 3 10 .00 0.900 
6.90 4 5.00 0.800 
6 . 35 5 3.00 0.667 
5.37 6 2.00 0.500 
5.23 7 1.30 0.231 
3 . 21 8 1.10 0 . 091 

14.00 50.00 0 .98 0 



KCRTS Command 

CREATE a new Time Series for Total Off-Site Flow 

Production of 
Project Location : Landsburg 

Computing Series offsite.tsf 
Regional Scale Factor : 1.00 

Data Type : Reduced 
Creating Hourly Time Series File 

Ru nof f Time Series 

Loading Time Series File:C:\KC_SWDM\KC_DATA\LATF60R.rnf 

Till Forest 

Till Grass 

Impervious 

53.25 acres 
Loading Time Series File:C:\KC_SWDM\KC_DATA\LATG60R . rnf 

1 .50 acres 
Loading Time Series File: C:\KC_SWDM\KC_DATA\LAEI60R.rnf 

1.20 acres 

Total Area 55.95 acres 
Peak Discharge: 6.97 CFS at 7:00 on Jan 9 i n Year 8 

St oring Time Series File : offsite. t sf 
Time Series Computed 

KCRTS Command 

Enter th€ Analysis TOOLS Module 

Analysis Tools Command 

Compute PEAKS and Flow Frequencies 

Loading Stage/Discharge curve:offs i te.tsf 
Flow Frequency Analysis 

-Time Se ries File:offsite.tsf 
Project Location: Landsburg 

Frequen cies & Peaks saved to File :offsite.pks 

Anal ysis Tools Command 

RETURN to Previous Menu 

KCRTS Command 

eXit KCRTS Program 

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

---Annual Peak Flow Rates-- - -----Flow Frequency Analysis-------
Flow Rate Rank Time of Peak - - Pe aks Rank Return Prob 

(CFS) 

~ 
Period 

5.32 2 2/09/01 18 : 00 7 1 100 . 00 0.990~ IOO~IL 
1. 08 7 1/05/02 16:00 5.32 2 25.00 0. 960 
3 . 51 4 2/28/03 16:00 4 . 4 9 3 10 . 00 0.900 

0.690 8 3/03/04 2:00 3 . 51 4 5.00 0 . 800 
3 . 22 5 1/05/05 10:00 3.22 5 3 . 00 0.667 
2.59 6 1 /18/06 21 : 00 2.59 6 2.00 0. 500 
4 . 4 9 3 11/24/06 5:00 1. 08 7 1 . 30 0. 231 
6.97 1 1/09/08 7:00 0.690 B 1.10 0.091 

Computed Peaks 6 . 42 50 .0 0 0.980 
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lersion UO 
Ul fi les vill re readluitten in the iorking Dire:tory 
iorh~ Dire:tory:C:\kc_srrla\oulJXll 

KCi'!S Cauand 

CREATE a nev Tile !:fries 

Proluction of Runoft Ti1e !iries 
Proje::t I.r.cation : Wdsburg 
Colp11li119 !iries : roadtilter.tsf 

Rejicmal X!le Factllr : 1.00 
Data T Y)e : Relw:al 

Creating 11-ninute Tile Series file 
loadi119 Ti1e !:fries Fi le:C:\XC_SVDNC_DiTl\llE!liR.rnf 

II!El'filliS 1.11 acres Xali119 fr: I 

Total !rea : 1.21 acres 
Peal: Discbarge: U' Q'S at 1:30 on JaD ! in Year 8 

Storir.g Ti1e !:fries File:roadfilter. tsf 

KCilS ConaDd 

!J!ter the wlysis TOOlS fulule 

Analysis Tools Ccwnd 

Conpute PIDJ and Flor f!'e:lue!ICies 

l.ooding Stage/Dischaz9e curve:roadfilter. tsf 
Flat F~ lnal)•sis 

· Tile ~ries File:roadlilter. tsf 
Proje::t I.r.catioo:la&g 

Freqwx:ies & Peaks saved to file:roadfilter.pks 

Proje::t l.r.cation:J.andshuzq 
-IDmlal Peak Flm Rates­

nov Rate Rank Tiae of Peak 
(CFS) 
a.m 1 111!01/QO zus 
Ub1 8 5tW01 1:11 
l.l! 1 !110103 1J: II 
1.11 I 81MI1J:JO 

1.811 5 !110105 I' : 15 
!.ll J 1011MI5 !US 
Ul I 11111t01 U 
181 1 110!/08 1:30 

f&Jks 

-flov freJUel!CY bal?si!>'--
- - Peaks - - Rank Ret urn Prob 

(CFS) Perioo 
1.81 I 109.10 U!O 
1.3! 1 15.00 Ul9 
I.Jl J lU 6.!00 
1.11 I UO UO 
o.m J.oo o.m 
o.m uo uoo 
un uo o.m 
U61 1.11 0.0!1 
1.10 58.00 U80 



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. 

VI. 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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