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) A INTRODUCTION

A Diversion Area Water Balance is pr0v1ded to analyze the development impacts of the proposed
KCSWM Drainage Adjustment on the adjoining offsite parcels. The Adjustment proposes to
divert 15.45 developed acres away from its natural drainage course toward offsite parcels on the
valley floor and instead directing it to the onsite wet/detention pond system.

A Point of Compliance analysis is provided to analyze the proposed developed drainage patterns
(including the proposed SWM Adjustment for Basin Diversion) from the project and to
determine if there is any increase flooding peak flows, flood flow durations or runoff volumes
which might impact downstream properties or downstream flooding conditions.

Portions of the proposed onsite Wet/Detention Pond extend into the 100 year floodplain. Given
the County’s Zero Floodplain Rise Ordinance, concerns have been expressed that increased flood
elevations from this intrusion into the floodplain may exceed the allowable floodplain rise.
Consequently, the wet/detention pond design used for this analysis was revised (see attached
Wet/Detention Pond Point of Compliance Demonstration, 1-20-12) to avoid the floodplain. The
revised wet pond and detention pond volume/stage relationship has been maintained to 98% of
the original design. The proposed pond outlet location has been moved from wetland D to
wetland A in order to address any concerns about possible post development changes to wetland
hydrology.

II. SUMMARY AND CONCLUSIONS

The Point of Compliance Analysis results demonstrate that the proposed project meets or
exceeds the KCSWDM requirements. Peak flood flows and flow durations for the developed
project are fully mitigated by the proposed wet/detention pond. The level of mitigation exceeds
the requirements and it is thought that the pond could probably be reduced in size with further
refinements which may be provided during final engineering design. The revised Pond design
demonstrates that it is feasible to locate the facility outside of the 100 year floodplain, thereby
mitigating its impact on the zero rise floodplain. The revised pond design demonstrates that it is
feasible to route the pond outflow to the farthest upstream wetland (wetland A) or to split the
flows between the major onsite wetlands, thereby allowing flexibility for the future final

engineering design.

The Diversion Area Water Balance Analysis results indicate that the proposed project maintains
or reduces discharge volumes and reduces peak flood flows and flood flow durations at the
downstream offsite property for all events considered, except the 1.1 year event and the 2 year,
15 minutes time step event. The result implies that flood flows are mitigated, while lower event
flows show increases which will likely benefit downstream wetland hydrologic maintenance.



11 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. 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. Construction of new Rural
Minor access roads (Tall Chief Road) will provide the necessary access. Emergency Access will be
provided via Campground Road and Alderra Ridge Emergency Access 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. : ‘

IV. PRELIMINARY CONDITIONS SUMMARY

The property was, until recently, developed with an existing 18 hole 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.

‘According to King County imap mapping (see attached), the northerly % of the site lies in the
Snoqualmie River Basin, while the remainder lies in the Patterson Creek Basin. However, the
imap is general in scope and not detailed. More detailed mapping is provided (see attached
Existing Conditions Snoq/Patterson Creek Basin Map and full size Basin X mapping included
with the Civil Plan set) to demonstrate that the entire project lies within the Snoqualmie River
basin and discharge from the project is not directed to Patterson Creek. This mapping utilizes the
2006 FEMA work-study maps and included aerial topography spot elevations. A review of the
mapping indicates that the current alignment of Patterson Creek was likely created by early
settlers and that the prior natural alignment probably followed the west side of the river valley
through wetlands A through F to some downstream confluence point.

The downstream analysis (Hagenson Consultants, Revised March 22, 2007) indicates that
portions of the site drain directly to the onsite wetlands (wetlands A, C, D, and F). These areas
are identified as Basins A,E,H and I (see attached Existing Conditions Basin Map).



The southerly portions of the site first drain easterly to offsite valley bottom agricultural land
before flowing northerly in ditches and re-entering the site at wetlands A. These bypass areas are
identified as basins F and B (see attached Existing Conditions Basin Map).

All of the drainage from the site (including bypass areas) passes through Omnsite Wetland F before
entering a ditch system draining north toward the Green (a.k.a Stickney) slough and eventually
re-enters the Snoqualmie River approximately 1 mile north of the site. The 48” culvert located at
Tall Chief Road station 16+00 connects wetlands F with wetland D.

The delineated wetland boundary for wetlands A, C, D, and F is consistent with the elevation 72
contour, such that these wetlands exist at approximately the same elevation. Flow patterns
through the wetlands are from south to north. Wetlands A,C, and D are separated from each
other by approximately 40 feet of ground (also lying at elevation 72) which was historically
mowed and maintained as gravel golf cart paths to provide access from the clubhouse to the
lower 9 holes. They are all connected with culverts, (see attached photo record). Wetlands F and
D are separated by Tall Chief Road (approx elev 74) but connected by a 48 diameter culvert
under the road). The project Wetland Consultant, (Altman Oliver Consultants, Inc). has
indicated that wetlands A, C, and D are hydraulically connected and would be connected as.one
single wetland, if not for the artificial maintenance of the golf cart paths (see Altman Oliver
Letter dated Jan 25, 2012).

Consequently, the point of compliance for this study purpose is taken wetland A and is regarded
as contiguous wetlands A, C, and D. Basin Lag times for modeling purposes are computed from
the individual basins to the wetlands (flow through wetlands are taken as zero per SWM
requirements). It should be noted that the revised preliminary wet/detention pond layout
includes a system to convey the pond outflow to wetland C, although this system could be
modified in final engineering design to split flows proportionately to wetlands A, C and D.
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Grassy waterway flows north (right) under canopy near Lien/Tall Chief P.L.  Cart Path between Wetland D and C looking East
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Wetland C 24" cmp outlet culvert/swale 24" cmp under cartpath between wetland C (on left} and wetland D looking W



Wetland D 48" outlet culvert looking s 48" culvert inlet to Wetland F
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V. 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 steeper portions of the hillside be collected in tight lines where possible and
conveyed to a discharge point near the valley floor to avoid hillside erosion and instability.

The project qualifies for the Forested Open Space exemption number 5. The project is a rural
residential project in the RA-5 and RA-10 Zone. 65% of the residential lot areas 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.

Road dispersion trenches will require location where slopes are less than 15%. 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 17. Extensive sub-basin delineation and
modeling will be provided at the construction document phase.

Approximately 15.45 acres (Basin C-Developed Conditions Basin Map) will be diverted
northwards along proposed Tall Chief Road and ultimately discharged to the Onsite
wet/detention pond along with other portions of the project that naturally drain northward. A
SWM Drainage Adjustment application is made for this diversion purpose. Since there is no
reasonable and feasible opportunity to drain the basin drainage to the valley floor, the diversion
will further allow the removal of drainage from the hillside to avoid erosion and instability.

The proposed wet/detention pond lying in Tract P will serve the project areas where those areas
are of sufficient elevation to connect to the Tall Chief Road Storm Drainage Trunk line.

Diversion Basin Water Balance modeling calculations include proposed conditions reflecting
65% open space, and conservatively assume 20% maximum impervious area per lot and 15%
developed pervious area per lot as would be allowed by the zoning code. This approach
produces higher developed peak flows than would occur if the normal value (8,000 s.f. of
impervious per rural lot) were used as allowed under KCSWM for detention pond modeling.
Flows were modeled using both 15 minute and 1 hour time steps for comparison. Flow paths
were evaluated to determine the amount of effective upstream runoff that would be collected in
the proposed roadway curb and gutter storm collection system. KCSWDM pg. 5-15, 16 indicates
that runoff is assumed dispersed within 100 feet downstream of a dispersal system in native



growth areas. This value is conservative and was used to delineate the extent of the 15.45 acre
developed Bypass Basin C. Surface runoff from uncollected portions of Basin C will infiltrate
before reaching conveyance collections systems. Roofs and driveways from lots 13 through 17
were also included in the Basin C diversion area since they will be tight lined into conveyance
systems. A reasonable extent of potential grass areas around the homes was also included in the
diversion area. Peak flows, flow durations and runoff volumes were computed. Data was
tabulated for existing and developed conditions for comparison.

Point of Compliance Storm Water Flow Control targets all offsite tributary areas, all onsite areas and
all onsite bypass areas, including developed bypass basin D and developed bypass basin H (existing
portions of Tall Chief Road which will be widened by roughly 8 feet between approx station 0+00 to
17+75 and for approximately 700 front feet of Snoqualmie River Road which will be 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 is achieved by compensating for these bypass areas using the
KCRTS Point of Compliance 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 tight lines 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. The proposed wet pond portion of the wet detention pond provides the necessary
treatment. |

For un-concentrated portions 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:

: IR 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
% The runoff from roads and driveways is dispersed through at least 100 feet of native
vegetation (per 5.2.1) and b _
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). i

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 and to areas
which are not otherwise treated with grass filter strips or other means (see following paragraphs).

Water Quality facilities will consist of a wet/detention pond in Tract P of the project. If a portion of
this facility lies within the 100-year floodplain, a compensating volume will be excavated from the
hillside area near Tract A to create mitigation floodplain storage. The current revised design
removed the facility from the floodplain, although final engineering design may modify this element.



Water Quality treatment are required for existing portions of Tall Chief Road which will be 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

The Existing and Developed conditions Basin Maps show the on- & off-site basin areas. The water
quality (WQ) volume requirements for the tributary areas are satisfied within the volume of the
proposed Pond from the pond bottom elevation (74) to the bottom of the detention elevation (81.5).
Between Elevations 81.5 to 85.4, the pond contributes the volume to be used for detention. The
detention requirement & orifice sizing were calculated using Version 6.0 of the KCRTS program.
The program results are presented in tabular and graphical form.

Upstream tributary offsite basins (Basin E) is included in the analysis and 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 less than 50%. 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 south end of the Pond and Pond Emergency Spillway will control flow of the pond,
(see attached Pond Control Structure & Spillway Details).






U. S. DEPARTMENT OF AGRICULTURE
SOIL CONSERVATION SERVICE

SOIL LEGEND

The first copital lerter is the initiol cne of the soil nome. A second copitol lerter,
A, B, C,D, E, or F, indicoves the class of slope. Symbols withowt o slope letter
are those of nearly level solls,

2
R

Alderwood growelly sondy lcom, O to 6 percent slopes
Alderwoad gravelly sondy loom, 6 1o 15 percent slopes.
Alderwood gravelly sondy loom, 15 1o 30 percent slopes
Alderwood end Kitsop soils, Jery steep

Aronts, Alderwood ial, 0 re 6 p lopes @
Arents, Alderwood maoverial, § 1o 15 percent slopes #
Arents, Everett moteriol ® e

n

Beausite grovelly sondy loam, 6 1o 15 percent slopes
Beousire grovelly sondy loam, 15 ro 30 parcenr siopes
Beousire grovelly sondy leam, 40 10 75 percent slopes
Bellinghom silt loom

Briscot siit loam

Buckley silt loam

Coostal Beaches

Eorlmant silr loom

Edgewick fine sondy lcom

Everett grovelly sondy leom, 0 fo 5 percent slopes

Everett gravelly sandy loom, 5 1o 15 percent slopes

Everett grovelly sondy lcam, 15 to 30 percent slopes
Evarett-Alderwood grovelly sondy looms, 6 1o 15 percent siopes

- Indionolo lcomy fine sond, 0 to 4 percent slopes
Indianolo [camy fine sand, 4 to 15 percent slopes
Indioncla loomy Hine sand, 15 10 30 percent slopes

Kirsop siit loom, 2 10 8 percent slopes

Kirsap silt leam, B to 15 percent slopes

Kirsop siit loam, 15 1o 3D percent slopes

Kiows grovelly loamy sand, 6 to 15 percent slopes

Mined alluvial lond

Nelltos very gravelly leomy send, 2 1o 15 percent slopes
Nowberg slit loom

Nooksack silt leam

Normo sandy loom

b d

eeessesy SREEER 2737 99RP° FRAE IF FEAE BAE JUNZET O FRREER PRYRER

Orcos paat

Oridia silt loam

Ovall grovally leom, O ro 15 percens slopes
Owall gravelly loom, 15 to 25 percent slopes
Owvall gravelly loam, 40 to 75 percent slopes

Pilchuck loamy Fine sord
Pilchuck fine sondy loom
Puget silty cloy loom

Puyocllup Fine sandy loom

Rognar fine sondy loom, & to 15 percent slopes
Rognor fine sendy loam, 15 1o 25 percent slopes
Rognor-indienolo essociation, sloping *

ionolo essociction, moderataly stesp ®
Renton sili loom
Riverwosh

Salol silr leam

Sommomish silt lcom

Seartle muck

Si silr loom ;

Snchomish silr losm

Sachomish silt loom, thick swhoce voriom

Sulton silt lcom
Tu Tulowila much
Ur Urban lond

- D i 1 L
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TABLE3228 EQUIVALENCE BETWEEN SCS SOIL TYPES AND KCRTS SOIL TYPES
SCS Soil Type scs - IKCRTS Soil Notes
Hydrologic Group
Soil Group e
-3 | Alderwood (AgB, AgC, AgD) [{C) (T )
Arents, Alderwood Material (AmB, AmC) C Tl
Arents, Everett Material (An) B Outwash 1
Beausite (BeC, BeD, BeF) Cc Till 2
Bellingham (Bh) D Till 3
Briscot (Br) D THll 3
Buckley (Bu) D . Till 4
Earimont (Ea) D Till 3
Edgewick (Ed) C Till 3
Everett (EvB, EvC, EvD, EwC) AB Outwash 1
Indianola (InC, InA, InD) A ‘Outwash 1
->| Kitsap (KpB, KpC, KpD) c @
Klaus (KsC) C Outwash 1
Neilton (NeC) A Outwash 1
Newberg (Ng) B Till 3
~3% | Nooksack (Nk) (© (mn) 3
Norma (No) D k| 3
Orcas (Or) D Wetland
Oridia (Os) D Till - 3
Ovall (OvC, OvD, OvF) Cc Till 2
Pilchuck (Pc) c Till 3
Puget (Pu) D THl 3
Puyallup (Py) B Tl 3
Ragnar (RaC, RaD, RaC, RaE) B Quiwash 1
Renton (Re) D Till 3
Saial (Sa) C Till 3
Sammamish (Sh) D Till 3
Seattle (Sk)- D " Wetland
Shalcar (Sm) D Till 3
.Si (Sn) [ Til 3
Snohomish (So, Sr) D Till 3
Sultan (Su) C Till 8
Tulwila (Tu) D Til 3
Woodinville (Wo) D Till 3
Notas:
1. Where outwash soils are saturated or underiain at shallow depth (<5 feet) by glacial fill, they should
be treated as fill solls.
2. These are bedrock soils, but calibration of HSPF by King County DNR shows bedrock soils to have
simitar hydrologic response to till soils. _
3. These are alluvial soils, some of which are underiain by glacial till or have a seasonally high water
table. In the absence of detailed study, these soils should be treated as 1ill soils.
4. Buckley soils are formed on the low-permeabiiity Osceola mudfiow. Hydrologic response is
assumed to be similar to that of till soils.

1998 Surface Water Design Mannal 9/1/98
325



SECIHUN 52 KUNUFRE CUMPUTATIUN AND ANALYSLS MEITHODS

FIGURE 3.22.A RAINFALL REGIONS AND REGIONAL SCALE FACTORS
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ANOHOMIZH COUNTY

KING COUNTT

ST14

FIERCE COuNTY

ST 1.0

Rainfall Regions and SLI 1.12’

Regional Scale Factors
E=3d Incorporated Area

~== River/Lake

—— Major Road

9/1/38 s 1998 Surface Water Design Manual



VI. KCRTS MODEL

A. POINT OF COMPLIANCE MODEL
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SPILLWAY OVERFLOW WS = 8547
MAX DETENTION WS = B3.17

127 DV OVERFLDW ELEV. B5.0

SEE NOTE V0. — |

PPE SUPPORT(Sk 3° X .090" —— |

REMOVABLE WATER—
TGHT COUPLING

PLATE WITH ORIACE
AS SPECFED

FLOW RESTRICTOR / OIL POLLUTION

CONTROL DEVICE, TEE TYPE (FROP-T)

97

NOTES:
1. PIPE SIZES AND SLOF'S PER PLANS.

PIPE; IN ACCORDANCE WITH AASHTO M

6. OU}'LEFSI-MILEEOOHHEC'IEDTBOULVERTORSEWERPIPE
WITH A STANDARD COUPUNG BAND FOR COMHP:EW'

:
3
> a7
E
§

8. FRAME AND LADDER OR DFFSET SD THAT: A
CLEANGUT GATE IS VISIBLE FROM TOP. B. CLMB DOWN
SPACEISCL?RDFREERAND CLEANOUT CATE
C. FRAME

- CLEAR OF CURB.
8. IF METAL OUTLET PFIPE CONNECTS TO CEMENT CONCRETE
PIPE: OUTLET PIPE TO HAVE SMOOTH O.D. EQUAL TD

ORFICE # 1 (BOTTOM) ¢= 6 IN.
ORFICE # 2 (TOP) #= 16 IN. ELEV = B355

NTS

USE BIRD CAGE OVERFLOW

CONTROL MH DATA  SINGLE POND

CATCH BASIN DIAM 96"

TOP ELEV ELEV 91.0

RISER DIAMETER 48"

RISER ELEV ELEV 85.4

OUTLET DIAM 24"

OUTLET INV B1.5

ORFICE #1 DIAM 4" @ EL B1.5

ORF #2 DIAM 147 ©® EL B2.5
2—-025

TOP OF BERM ELEV B7.0

POND CONTROL
STRUCTURE &
SPILLWAY DETAILS
01-20-2012




Tall Chief Point.of Compliance Analysis 1-18-2012

p Versim .00
A1 files vill be read/written in the Vorking Directory
Warking [irectory:C: \ic_sidv\outpat

TCRTS Consand

(HERTE 2 nev Tiae Series

Production of Ruotf Tine Series
Project location . Landsbog ’
(oputing Series  predevas. isf
Begional Scale Factar 1.0
lata Type . Historic
(reating 15-uumte Tine Series File
Loading Tiae Serzes File:C:\EC TN DITANUATFISE. b 80
Tull Forest 10.99 acres Saling Tr:50
Ioading Tie Series File:C:\IC STDRNIC WTAIATGISH.stf 0
Flow Path: Leagth 200.00 f¢ @ Slope 0.100000
Till Grass 16,30 acres ddding ¥r:50
Ioadimg Tine Series File:C:\IC STDINC DTINAETISH srf 50
Flov Path Lemgth  20.00 ft @ Slope 0.100000
Inpervious 1.07 acres Addeg Tr:50

Total drea = 92.35 acres
Peak Discharge: 26.17 (RS at 6:00 on May 14 1n 1936
Storing Tine Series File:predevae. tsf 50

Tixe Series (mapuied

ECETS Comand

(RETE a rev Tue Senies

Protuction of Bmoff Tine Series
Project Location . landsharg
(oaputing Series : predevhf tsf
Requonal Scale Facter 100
Data Type - Hastoric
(reating 1S-ninute Tine Series File
Toading Tine Series File:( \IC SYDNNEC DETANLATRISR. ool 50
Till Forest . 63.00 acxes Scaling fr:S0
Inading Tuee Series File;C:NIC SYOMNIC DATANLATOISH.arl 50
Flov Path: Length  200.00 £t & Slepe 0100000
Till Grass 16,48 acres ldding Y150
Inathng Tine Series File:C:\EC STDNNIC DETANLAEIISR.srf 50
Flov Path: leogth  20.00 £t @ Slope 0.100000
Tnperviows L1 acres Adding Tr:50
Total krea  00.72 acres
Peak Discharge 2063 05 at 6:00 mm Bag M 1o 139
Storing Tane Series File:predendd tsf 50

Thae Series Coapated

1A %n@m ]




Ilpmims 111 acres g T30
Total dres  £0.72 acres
Peak Drscharge: 21.83 (FS at 6:00 ca ¥ay 1 in 198

Starsng Tuse Series File:predesbf tsf SO

Tie Series Coupited

KCRTS Comnand

(REATE & new Tane Series

Production of Puwoff Tise Geries
Project location . landshurg
Couputing Series . predevh. tsf
Feqiondl Scale Fectar + 1.00

Data Type - Historic
Creatung 1$-nmte Tuae Series File
Toading Tine Series File:C:N\EC_ SVDMNEC DATINLATISH xaf 50
Till Pasture 13.88 acres Scaling Tr:80

Loading Tiae Series File:(:\EC SVDKNIC DATALIETISE sef 50
Flov Path: Lesgth  50.00 £t @ Slope 0010000
Inpervions 1.29 acres dding ¥r:50
Total krea . 75.17 acves
Peak Duscharge- 26 37 CFS at 4:30 on Sep 16 1n 1957
Starang Tine Sertes File:predech.tst 50

Tiee Series Cogputed

TCHTS Connand

(REATE a tev Tine Serzes

Frodection of Pt Tine Series
Project Locaticn  Landsbrg
(ompating Series - devace tsf
ogiceal Sale Fctr 100

Data Type  Bustoric
(reating 15-aimte Tine Series File
Toeding Tise Serses File:C\IC STDNEC BAUTFIE.nf S0
Tall Forest 18.47 acres Scaling oS0

Loading Tine Series File:C:N\EC STDMNIC DATINLATGLSH.sxf S0
Flow Path: Length  200.00 &t @ Slope 0.100000
Tull Gress 18.72 acres bddmg Ir:50
Loading Tune Series File:C:\IC SVDENIC DATANLAETISH stf 50
Flov Path: Iength  50.00 £t 6 Slope 0.007700
Inpermious 10.61 acres Mddwg Tr:50

Total drea  107.80 acres -
Peak Discharge: 39.67 (25 at 6:00 on Hay Ll in 153
Staring Tiae Series File:devace ts{ S




Starieg Ts;?.Emes Tl devace 1 01

Tuse Series Cputed

HCRTS Comnand

(FEATE & nev Tine Seraes

Prodwction of Rusoff Tine Series
Project Iocation - Landshurg
(oxputing Series - devdf tsf
iReqional Scale Facter . 10D
Data Type : Histaric
(resting 15-numate Tiae Series File
Loading Tee Sertes File:C:\IC SITNIC DETANIATELSE. raf 50
il Forest 54,83 acres Soaling 150
Ioading Tiae Series File:C:\IC STINIC DATRNIATGISE szf S0
Flow Path: Length 20000 £t @ Slope 0.100000
Till Grass b.04 acres bdding Tr:50
Ioading Tise Serses File:C:\IC SUDANIC DUTRNUFTISH sxf S0
Flow Path: Leagth  20.00 £1 @ Slope 0.100000
Inpervions 14D ares Addung Tr:50
Total drea = §5.27 acres
Pek hischarge: 1562 CFS at 6:00 om My 1M 1 199
Staring Tiae Series File:deedt tsf 50

Tine Seres Coaputed

ICRTS Conpand

(FEATE & rew Tiae Series

Production of Ruoff Tise Sertes
Project Iocation - Landshurg
Coaputing Series  desh. tsf
{Renmal Scale Factar -~ L.00
Data Type - Bistoric
Creating 15-ainute Tine Series File
Tnading Tine Series File:C:\IC SHINIC DATRLUTPISE.maf 50
Till Pasture 710 acres Scaling Tr:90
Loading Tins Series File,CNIC SUDINC DATINUETISH szf 50
Flov Path. Iength 5000 £t @ Slope 0010000
{Inpervious 1.9 acres Adisg Tr:50

3 Total krea . 75.17 acres
{Peak Discharge: 27,36 CES at 430 em Sep 18 in 1997
Staring Tiss Series File:dech tsf 51

[uonic, | fuosme




Rdin = dev ace (develope;l basin a,h,e)

Soriay e o Fe el ool ST ' . e S =3
Tine Barins Couputed
YOI Couand
(BEATE a e Tiae Series
Podicticn of et Tise Seviss

Project Locatiom  Landshurg

(tuputing Series - devh. s

Regional Seale Factor 100

Data Type  Histaric

(reating 15-ainute Tine Series File

Loading Tise Seraes File:C-NC_SUIANC DATANLETPLSH ruf 50

[Till Pasture .22 acves Scalmg Yr:50

! Loading Tine Serzes File:C\KC STOMNKC DATANLAETISH. srt S0
Flov Path: Leagth 5000 £2 @ Slope 0.010000

[ypervious 1.9 acres Mding Tr:50

© Total drez . 75.17 acres
{Beak Discharge: 2736 (P53t €.30 on Sep 16 in 1997
Starng Tiee Series File-desh tsf 50

Tiae Seraes Coaputed

KCHTS Connznd

(FEATE & mev Toee Seriss

Prodoction of Ruooff Time Series
Project location = landshurg
(ompating Series - rdun. tsf
{Regional Scale Factar - 1.00
Data Type . Histaric

Creating 15-aimte Tixe Series File
Ioading Tiee Series File:C\SC SOMNKC DATANIATFISE.xaf 50
iTill Forest 76,40 acres Sealing ¥r:50

Toading Tise Seraes File:(:\C STDINKC DATANLATGLSH.srf 50
: Flow Path Length 200,00 ft @ Slope 0.100000
il Grass 18.72 acres Mdding r:50
Loading Tie Seriss File:C:\EC_STORNIC DATANAETISH srf 50
: Flow Path. leagth  50.00 £t @ Slope 0.00T700
Hapervious 10.61 acres idding Tr:30

Total dres = 107.60 acres
tPeak Discharge: 1667 CFS &t 6:00 on Hay 14 1n 19%
Staring Tise Sertes File:rdin tsf S0

RGP om




M

Ho

Target.tsf=predev ae + predev bf lagged by 45 minutes to wetland c (=3 ea 15 min time steps)+predev h

§ A 48
PGS B

CANCELED

JCRTS Comaand

A0 Tiae Series

bdding Tine Series
Conputing Seraes: target . bsf :
) Looding Tins Series File:predevae. tsf S0
Peak Flov Bate 26,17 (FS al 4:00 oo Hay 14 in 1936
g 000 Factor. 100
Loading Tire Series File:predevhf sl S0
Peak Flow Rate 2163 (FSat 6:00 on May 14 in 19%
e 100 Factar 100 Conpleted Tr:S0
Ireding Tiae Series File:predesh tef 51
Peak Flov Rate 26.97 (5t 4:30 om Sep 18 10 1997 :
g 000 Factor 100 Conpleted Tr 0
Peal Flow Rate: 50,05 (FSat 6:15 on May 14 10 19%
Staring Taae Series File:target.tsf S0

Tise Series addition conplete g

] ? [ 700
T ¥ (4)
AL TIKESERIES
[ stales, lags (travel tiee) and swas multiple bineseries
| files, Single tineseries may also be scaled or Jagged

it you need

| Source tinsseries files to be used (2.T5F)

Ing (travel) tines for the tiseserses (defanlt 12 0.0)

Seale Factor for the tixsseries (default is 1.0)
(scale factar = 5.0 will altiply each tinestep of

" tiseseries specified)

The routzee vill
: Gu/Scale the tineseries files as specified
Cave the coapesite ruoff fimeseries io a file (« TS)

| Hote; The saved tueseries vill be in the standard runaf(
foruat, Stage data fron source tineseries vill mot be car
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{3 172382 20:45
% 141 645
7 10730783 13:00
2 118 2.5
0 1072085 16:18
15 1A 80
AR 100
3 1/22/88 12:48
IRV RVEY
§ 40151 16:00
A 4189 18:00
NS 1500
¥ A9 6
Y19 10
BRI B
1% (3
1073047 £:00

L1
LA
LU
1.18
115
L
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Compute target flow durations

Inalysis Tools Connand E
(onpute: Flov DURATION and Exceedence
Toading Stage/Discharge curve:target . tsf
Coaputing Interval locations

Coxputing Flov DurationsCoupleted Br:50
Durations & Exceedence Probebilities to File:target dur

kel
{mputitg Daratims:
Flow Duration froa Tise Series File:target tsf
Cotoff  Comt Freguency (OF  Esceedence Probability
L (5 ! 1 %

L9 14086 R356  QL366 1T64 D.7GER0D
350 U006 1630 %6086 38 D.3MIENL
SR 509 270 %M 1103 DLI0E-O1
LI7 10763 06N WS 0.4 DNER
1050 4% 0257 BES DIE 0ITED
12.60 1783 0.100 9.9 0.0M  D.MSE-DY
IS15 6 003 BT L03 | 0.43ED
1748 2% 0005 9.9 000 026660
1980 23 003 9.9 0016 018D
W03 13 0010 999 0006 0.5HSE-D
A D00 %9.9% 0002 0.2008-04
X% 130000 999 0.000  0.J6E-Dd
WAL§ D00 098 .00 0 M-S

OB S D000 100000 0.000  D.ASIEDS
W% 0 0000 100000 0.000 OASTELS
%09 0 0.000 100000 0.000 0.457E-05
B4 2 0.000 100000 0000 0.32E-05
0702 0.000 100.000 0.000 0.226E-05
(.06 1 0.000 10000 0.000 0.AMEE
5.3 2 0000 10000 0.000 0SMEE _
@m0 0.000 100.000 0.000 - 0.57E-B6
0

S0

0.000 100000 0.009 O0.57ME-06 _ . o= 7 2]




Compute rd in peaks

B> L : i
Coapute PEAES and Flov Frequencies &
Ioading Stage/ascharys curve:rdin tsf
Flov Frequeacy bnalysis  LogPearsem 111 Coeffacients
Tine Series File:rdin tst Hean= 1137 Stdler 0.1
Project Iocation:Landshurg Seevs 0.1

Frequencies & Peaks saved to File:rdin phs

it

,ﬂlﬁi emn

% ek S g b i
Tlov Frequency Analysis  LogPearsan [11 (oefficients
Tise Series File:rdin tst ear= 1137 Stdles= 0.172
Project Location:Landshurg Seee= 0144

—dntns| Pesk Flov Rates—  —Flov Frequency bnalysis——
Flov Rate Rank Tose of Peah - - Pesks - - Rank Beturn Prob
(@S} {CES} Period
SR LB U L S (LB L B
a1 3 WA S o3|
DUV T A 7 ] nn “1958 D949
9.99 0 1172841 18:15 5.9 w09y

1 85 0.5
2
i
{
042 7 7381630 2.4 5 105 0.9
b
7
b

109

- 1R 6 976/ 16:00 n 901 0.69
B b S DS n 16 0.669
04 A 618 20.6¢ 663 0.609
1049 % MU 1308 1942 9 S 089
1032 1% 12454 16:00 ItBY 10 5.4 0.609
Y 9726/59 13:15 1.0 L% 078
153 1004 10.45 1.1 LN 008
b3 M AL 2018 17.5 3o o
546 S0 1/02/82 20:00 1.3 om0
6 1 22841 15:00 17.16 5534 0009
| 2.4 671864 17:45 17.06 % 30 0.6
12 3 naa 1§92 7 3B 060
S0 U SR 718 165 18 285 0.650
143 3 2040 11 158 BN 06N
1S B e bLS 153 no2% 0.60
1.9 13 62345 000 u9 A 4 0%
130§ 12m L L] 2 13 0
1857 1 v 2 022 050
S T T4 P kR 105 H om0
T84 s 135 5200 0510
WS W ouavm % 138 %1% 0.4
F 1.0 0 i 1 13.4 18 0
1L 3 R A EB ) BT 080
S IS VA R/ L R 1268 noOLl 0
W30 2 1A 030 125 oL oA
BT A8 102308 1808 1.9 A L 030
SERER ) I VLR B U 115 oL 0m
S U VO T8 1 1.4 KR )
.0 1 106A1 100 1.2 N o1e 0w
0 R B Ll 10.9 #OLE 0
W8 1208 1500 10.4 kIR I I L
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150 210228 1605 nu B LN 0B
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10V 16:00
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SV 018
WA 615
VAT 1315
1WEAT 10
Y2678 13,15
10724739 10:45
VUL 018
/R 200
278 18:00
b/18/64 17:15
st 23
Y0686 115
AR 115
T A
B723769 20:00
v G0
Y 2
9710770 145
1072577 10:00
A 6
A 10
1AV 133
857 100
1AV B
10723716 18:45
1215778 §:15
S0 200
103641 100
YR 415
12 1560
L/01/80 060
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1N
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12
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Al
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115
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50
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.00
00
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1.9
0.8
1.8
040y
1.4
0.809
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0709
0’
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0630
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0.650
0.6
1610
0.5
0570
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0.5
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0.450
0.4m
0.450
0.4
.40
0.9
.m
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0.3
0.3
0.5
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1.5
0.0
0.2
015t
011
0.151
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0.1
0
0.0
0081
0.0l
001t
0.9%
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0.0
0.0
.67
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0.50
0.




Compute rdin durations

v B R P | iR
Inalysis Tools Comsand E
Corpute Flov DURATION and Excesdence
Ioading Tine Series File:rdu tst 50
(onputing Interval Locatices
(onputing Flow Duratious(onpleted ¥r-50
Durations & Exceedence Probabilities to File:rdin.dur ﬁ

; G Y (R[] 10 oo
BT S 600 1.4 g 105 005
¥ 2 v LS 1.3 10 0m
A7 MRS §.48 L B R

“mputed Peaks 3560 100.00 - 0.930
‘mputed Peaks IR S0.00 0.9%0
‘nputed Feaks ny .00 0.%0
‘caputed Peaks 2m 00 090
aputed Peaks 2188 8O0 0875
‘mputed Paaks .05 5.00 0.800
‘mputed Peaks 13.58 260 0.500
‘mputed Peaks 0.1 13 00
‘poting Duvations.

Flow Duration fros Tine Series File:rdin tsf
Cutofl (ot Freguescy CDF  Excesdence Probability
(F5 & S "
0.849 1567000 89441  B9.441 10.559  0.106E+00
250 157606 B.9% 96436 LSE4  0.156E-01
(16 20 118 99619 0381 0.301E-D2
5.8 4520 0.8 9877 023 0ANER
148 1210 007 %907 0083 0SIZED
913 (69 0.0 99.9%5 005 0.25%-03
079 29 0Mm %58 0013 0I26E-03
PRy 95 0.005 99.993 0.007 O.736E-IM
1 S5 0.003 99.9% D004 D.A2E-DI
1506 25 0.000 99597 0.003 0.280E-M4
1 19 0000 99.9% o002 OA7E-M
1908 13 0000 99999 0.000  0.970E-05
un 70000 99.999 0.001 0.STAE-B8

N 3 0.000 100,000 0.000 0.400E-05
2.5 1 0.000 100.600 .00 0.342E-05
570 1 0.000 100000 0000  0.285E-5
2% 1 0000 100000 0.000 0.228E-05
.0 1 0.000 100,000 0.000 0.17E-0
0.6 1 0.000 100,600 9.000  0.1ME-0S
.y 1 0.000 100.000 0.000 0.57E-DF
kERY 0 0.000 100.000 0.000 0.571E-D6

%.65 100000 0.000  0.571E-DG 7 - s _ 1




Bypass.tsf = dev df with 45 minutes (3 time step) lag + dev h

End Sizing Hetention/Detention Facility
HCRTS Coxnand
ADD Tiae Series
Adding Tine Series
(onputang Series:bypass. tsf

Toading Tise Series File:devdf tsl 50
Peak Flov Rate: 15.63 CF5 2l 6:00 on Xay 14 in 19%
lage 300 Factor: 1.00 Conpleted ¥r:50
Inading Tine Series File:denh tsl 50
Peak Flov RBate: 27.36 CFS at 4:30 o Sep 18 in 1397
logr 0.00 Factor: 1.0 Coapleted Fr:S0 !
Peak Flov Rate: 27.65 CFS at (:30 on Sep 18 in 1997
Storing Tine Series File:bypess tsf §0

Tine Series addition coaplete

i




Route rd in through pond and compare flow durations and peak flows

= P
Toute Tiee Geries through Facility

Loading Tiee Series File:ndin.tsf 50
Loading Tine Series File:bypass.tsf o0

Feserwair Routing (DD Facility]
Tears Coaplete: 5
{oflow/0utilev knalysis

Peak Inflov Discharge. 3567 CES al 6:00 on Hap 1 1 1996
Peak Outflow Discharges  10.20 CFSat 13:45 oo Jan 9 1n 1990
Peak Reservonr Stage: INHR
Peal Reserwoir Eley- 65,00 Tt
Poak Reseryoir Stovage: 303537 (u-Ft -
b, 968 Ac-Ft
Storing Tiae Sepies File:xdout tsf £
Hdd Tine Series:bypass tsf
Peak Sumned Discharge- 3264 (P9 at 1135 on Jan 9 dn 1390
Storing Tise Series File:dsout tsf 50
Frequencies  Peaks saved to File:rdout phs

Peaks (alculation. Powt of Conpliance
Inading Stage/Discharge curve:dsout, tsf
Flov frequency dnalysis  logPearsen I11 (oefficients

Tuse Seraes File;dsout. tst Yeas  1.136 Stdev= 0.177
| Project Location Tandshirg Sher= 0251
Frequencies & Pesks saved to Fale:dsout . phs
Beaks Caloylated
Peaks Blotting
Reading Flov Frequency:ndont. phs
Beading Flov Frequency:dseut. phs
Beading Flov Frequency: target pks
Frd Graphics Coanand
Peaks Plotted
Duratioe Caleulation. WD Facility
[Coaputing Interval Locations
Coaputing Flov Duratices

Conputing Duratioms, Coapleted o:50
Drvations & Eeceedepre Probabilaties to File:rdout dur

Inration (alculaticn Point of Coapliance
Inaging _T'ua Series File:dsont tsf 50

(mputing Interval Locations

Conputing Flov Duraticns

Coapating Durations; Conpleted ¥r:50

Duratyms & Excesdence Probabilities to Frle:dsout dur

Duraticn. Plott ing
Ioading Flov Dwration File:rdot g -

@i, | Bucome e [Gom,




Teqency Lalysis

earson [1] Cu:fhmls

Tine Series File:dsont tsf

Bear= 113 Sidev= 0.177

Project Location:Tandsharg Seers 0.550
—lonual Peak Flov Rates—  ——Flov Frequeacy halysis——
Flov Bate Ramk Tise of Pesk - - Feaks - - Ranh Retorn Prob
() {Ts) Ferind
1.8 W 2545200 n8 1 8950 0.9
U (3703750 15:15 ny 2 NB 0
BE 6 VLIRS 29 % 315 080
971 B 13052 BAS LR o 05
549 40 1/18/53 1300 n 5105 0.908
13 8 VIALIGIS 845 6 9,01, 0.688
125 B 200755 45 2h T 16k 0889
1203 30 11758 1515 1.8 § 663 0848
WAT 3 12709756 15:45 an g G.b6 0.82
B.59 41 10758 615 nn 054 0.
9% 0 Vs 015 n (% 0w
Wi A wass o6 18.3 148 0.
1060 31 10720760 1330 18.28 1019
6,23 19 121181 318 178 om0
1R 3 263150 1682 5o 0
0.8 8 b/18/6d 18:00 1.7 1§30 0630
W3 19 12965 &30 15.33 17 310 0470
§59 50 1/06/66 18:00 1503 18 285 0650
8.0 1 1Ak BN 143 19270 063
.00 1 60268 230 U.n 025 0610
1677 16 6/23/69 20:00 W16 A 24 0.5%
.68 46 1213769 20:18 115 2 12 1
w5 var i 1nn B2 0.5
1% 13 2871515 115 W21 050
B86 45 11373 345 132 PR [ R ]
913 0 A 1.5 %1% 0.4%
n®y 0w Ll 1% PO R ¥
135 U 120075 23:00 1.1 18 0450
bV 7 | 12.08 A WA R R
13m0 oA ks 12.03 1 [ I 1
399 N w0678 1618 11.60 ) O T
B3% 1 2AYY LB e N1 0L
1682 15 11721780 13:00 1 O T ]
1y 3 2 us 1x HOLE LM
1593 171 108 545 10.80 ¥ L6 030
an 9 sl R 10.50 ¥ 14 e
10.50 36 1/00/88 23:00 9.9 noLy oL
15.03 16 1072085 16:15 n i O 3
015 11 U2usE LS 447 ¥ oL oM
1080 3% 324 $8 .8 0 1.7 1
82 R Vs 156 bRl 4 L on
.61 1149490 1118 9.1 2 12 01
N7 WA N 9.43 @1 018
1% 2 A 5.02 TR WL K|
W 0 5218 15 6.86 6 LR oo
795 4p 1209 N 1.6 G110 0.0%
19 6 1810 0.5 oo 0
iy 1 % b1 1.% @ L05 0.08
B 3 VIR LN £ O L0
o DEGELNRe am

2| ol o0 1@1:;4@@**9« .1"1““‘-"’?”.’ e
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AT % VAL B
L8 VIS 1
0y K 1
RE B AV S
2B N S 18
L 2 AV 1548
80 VAR 618
T Y T B |
W12 s 0
1603 nave B
b1 1AL 415
e I B )
A R
TR AT
5SS VA I8
1AL BN
DB N
O O T R
BAb A6 L2 218
w15 s 20
IR T8 13
BB 1 3
0 uam
nR 0w L
0g W LA B0
W vsm
BB 1A
18 S
B L 1A 6
R 15 WA 5N
0y B e ue
310 A 8K
AT Y VMDD
WS % JWALM BN
18 W2 1S
N1 W LD
W% VR %6
20 A5 T
NE1 AL
2% 1 WM n
nE 2 Vv kN
WA 0 S s
5. W LA ey
0% % v
AR 1 YW G
BS 1 YA LN
98 M WA EN

wa
B
e
un
g
nn
1
0L
18.3%
1.0
170
16.82
0
153
15.09
Wi
HN
W1
IR
By
135
13y
1%
.9
1.1
12.08
12.03
11.60
1.4
.y
1.3
1.8
10.50

.9

N

.00

5.4

LR

.0

Y

i

0.3

b

[RY

1%

b.2d

59
3.0
n
B
nau
nn
IR
14l

bR

I
0.929
1059 0.5
.00 0689
160 D869
(AR
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S0 0.4809
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monm
EX LA
006
3B 040
LE5 D450
L1 06N
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L4059
LR 0N
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[RERRRY|
106 0510
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L 04m
LB 0450
LT 04N
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LB 0390
L5031
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L5030
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L
L
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L% 00
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Discharge (CFS)

(1]
'IU T T T T T T T T T T T T T s
§f 2 5 10 20 0 40 5 60 70 8 %0 95 9% 9%
Curmiiafive Probabity
=
= rdoutdur ©
dsoutdur +
: et o
; \
5
@
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o
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Probabifty Exceedence

Note that dsout flow durations match or are less than target durations which demonstrates no increase
in flood durations flows from the proposed project bypass.

Computed peak flows. Note dsout is less than target for all flow frequencies, indicating complete
mitigation of developed flows for point of compliance analysis



" Blariam negative evcursion = 1744 cfs {-30.5%) ; , %

Finally, compare flow durations for pond

B it R e e e e SN IR S e J B
&)
lnalysis Tools Command i~
CONPAEE Flov Durations
Loading Stageflhscha:ge crve:dsont tsf

Tosding Tuse Seres File:target tsf 50
Inading Stage/Discharge curve. target . tsf
Ioading Tine Series File:dsout.tsf 50
Conpiting Darations:Caxpleted Tr:50
Coxrtang Durations:Canpleted Tz:50
Turation Couparison Anaylsis

Base File: larget. tsf
Yev File: dsoul.tsf

Duration Conperison Coaputed and Soved
Output File:cowpare. pra

onpited fesks Ty | I = =
g Duration Coaparison Anaylsis g

Base File: target.tsf
New File: dsout, tsf
ECutoff Units: Discharge 1 (FS
——Fraction of Tie—— ———Lheck of Tolerance——-

Cutoff  Base Yew lhange Probability Bese  Wew "Change
786 | 04902 D9E-02 D4 | O49E-02 786 7.5 b1
1040 | 0.ME-D2 D.I5E-02 6.8 O.ME-B2 1110 1131 19
WM | 0 SE-0T OSIE-03 24 05303 MU WA 06
1759 | 0.28E-03 0.26E-03 -1.0] D.28E-03 17.5% 1752 -0
20,83 | DME-D3 0.93E-D4 169 | O.LIED3 .43 033 -2
.00 | 0.26E-04 0.60E-05 -68.9 | D.26E-04 2408 2253 -6
2230 D05 OMEDS 47 OWEGS 2R 14 -
30.57 | 0BES QITEDS <727 | 06305 3057 U4F -0d
3380 | O.46E-05 0 OOE+00 -100.0 | O 46E-B5 33.81 2600 -231
.05 | 0.ME-05 0.D0E:D0-100.0 | 0.ME-DS 3705 8.9 2.8
40.90 | 0.23E-05 0.0DE+0D -100.0 | 0.23E-05 0.0 29.% 267
4356 | D.17E-05 0.00E#00 -100.0 ] 0.17E-05 4364 30.72 -5
46.79 | 0.57E-06 0.00E+00 -100.0 | 0.57E-06 4679 3259 -30.3
50.09 | O0.57E-06 0 UDE400 -100.0 | 0.S7E-D6 50.03 3059 -M§

Elmlul positive excursien = 0.440 cls { 3.6%)
1ng at 12.17 cis o the Base Data:target.tst
tand 8t 12,61 cfs m the Rev Data:dsout sl

bocourring at 50 03 efs oo the Base Data:target tsf
fand 8t 32,59 cls oo the Mew Datardsout.tsf ; 7 o 7 e ! .

Note that the first value is less than 0 and the remaining values are less (in most cases far less) than the
allowed 10% positive excursion,indicating the pond more than amply mitigates development and could
probably be reduced in size.



Compute and compare predev H (Basin h bypassed from detention) with developed H to determine if
the increase in developed bypass flows exceeds the threshold of 0.4 cfs per KCSWDM pg 3-52. Note
results: predev 100 yr = 35.93 cfs and dev 100 yr = 36.06 so difference is 0.13 cfs which is less than 0.4
cfs and so is allowed.

r

i

Hing Comty Buff Tixe Series Progran
Versicn 6.00
Al) files vill be read/eritten in the Torking Directomy
- Borkizg Directory:C:\ec_swhi\autpat

TS (omami

Enter the nalysis TOIS Bodule

lnalysis Tenls Coanmd
Cngate FEUFS and Flov Frequezcies

Ireding Tise Series File:predevh isf 50
Flov Frequency dmlysis  IogPearsm IIT (oefficients
Tine Series File:predavh tsf Nean= 0,062 Stdlev= 0.277
Project Locatim: Landshorg Seer= 0.301
Frequencies & Peaks soved o File:mredevh phe :

knalysis Tonls Conpand

Coapate FEARS and Flov Frequaaciss

Ioeding Tite Seriss Fils:devh tsf 50
Flov Frequency dnalysis  IogPearsm 111 Coefficients
Tine Series File:devh tsf Y= 0,089 Stder= 0,263

Froject Locaticn: Landshory e 0200
_ Frouencies & Feaks saved o File:iew.phs




Tine Geries File:prodevh. tef
Project location: Ladstarg
—4nnnal Peak Flow Bates—
Flov Bate Bamk Tine of Peak

(CF5)
.
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e
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1
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20/55 18:05
12145 W18
VWAT 1318
1278757 16:00
§/26/59 13:30
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s B
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Wi
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8L 18:00
/18732 18:00
S2/93 15:0
1210791 6:30
1173090 11245
S 618
9484 40

Yean= 0,862 Stdes= [.272

Ser 0301
—F1ov Frequency inalysis——
- - Peaks - - Padk REetwm Prob

(CFS) Perind

%97 1 89.50 0.989
w4 2 N3 05
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1.9 ( W 03
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15N § 941 0.8
15.65 1 7.60 0869
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165 u am Lm
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1.8 520 0
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5.8 7Ll
5.8 2 18 049
5.8 N 17 00
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- 5

U W b5

P [ /O 11
(et esks 00 15
. (ouputed Fesks Bu 5.0 0.580
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KCRTS PROGRAM RUN OUTPUT FILES

Retention/Detention Facility

Type of Facility:

Detention Pond

Side Slope: 2:00 HIIV
Pond Bottom Length: 250.00 ft
Pond Bottom Width: 250.00 ft
Pond Bottom Area: 62500. 5d: £
Top Area at 1 ft. FB: 73984. sq. It
1.698 acres
Effective Storage Depth: 4:50° EE
Stage 0 Elevation: B81.50 EE
Storage Volume: 301986. cu. £t
G833 as=EE
Riser Head: 3,80 £t
' Riser Diameter: 48.00 inches
Number of orifices: 2
_ Full Head Pipe
Orifice # Height Diameter Discharge Diameter
(ft) (in) (CFS) (in)
1 0.00 4.00 0.857
2 1.00 14.00 9,051 21.0
Top Notch Weir: None
OCutflow Rating Curve: None
Stage Elevation Storage Discharge Percolation
Area \
(ft) (ft) (i “£E) (ac—-ft) (cfs) (cfs)
ft) )
0.00 81.50 37861. 0.869 0.000 0.00
63706. :
0.04 B1.54 40411. 0.928 0.089 0.00
63787.
0.08 81.58 42964. 0.986 0.125 0.00
63867.
0.13 81.63 46160. 1.060 0.153 0.00
63969.
(6 9% 81.67 48720. LeA18 0177 0.00
64049. '
Q.21 81.74 51284. LATY " D198 0.00
64130. ’
025 81.75 53851: 1:236 0,217 0.00
64212. _
.29 81.79 56421. 1.295. 0.234 0.00
64293.
0:33 81.83 58994. 1. 354 0251 0.00

64374,

Surf

(sq.



64455.
‘64658;
64882.
65086.
65290.
65495.
65700.
65741.
65946.
66152.
66358.
66564.
66771.
66977.
67185.
87392,
67600.
67808.
68017.
68225.
68435.
68644.
68854.
69064.
69274.
69485.

69696.

37
.47
.58
.68
.78
.88
.98
.00
.10
.20
.30
.40
.50
.60
« 70
.80
.90
.00
.10
.20
.30
.40
.50
.60
.70
.80

.90

81.

Bd.

82.

82.

82.

82.

82.

82.

82.

82.

B2.

82.

83,

2.3,

83.

83.

83

83.

83,

83.

83.

83.

B4.

84.

84.

84.

84.

87

97

08

18

28

38

48

50

60

70

80

S0

00

10

20

30

.40

50
60
70
80
S0
00
10
20
30

40

61571.

68026.

T5L5Y.

81650.

88168.

94708.

101267.

102582.

108166.

115771,

122397,

129043.

135708.

142397.

149105.

155834.

162583.

169354.

176145.

182857.

189790.

196644.

203518.

210415.

217332

224270.

231229.

1.413

1.562

L:TE28

1.874

2.024

2.174

2325

2359

2.506

2.658

2.810

2,962
3115
3.269
3.423
34,5877
3,132
3.888
4,044
4.200
4,357
4.514
4.672
4.830

4.989

S 148

5.308

.266
+299
.329
« 37
.382
.406
.429
.434
.500
.654
-892
.210
.600
2.070
.600
vl
.640
« 330
.200
.470
. 020
.960
.200
.420
.640
.860

.070

0.00
0.00
0.00
0.00

0.00

0.00

0.00
0.00
0.00
0.00

0.00

0.00

0.00

0.00
0.00

0.00

0.00

0.00



69907.
70118.
70331.
70543.
70756.
709689.
71182.
713%96.
71610.
71824.
72038,
T2253.
72469,
72684.
725800.
73116.
73333.
735489.
13767.
73984.
74202.
74426.
74638.
74857,
75076.
75295.

78515.

.00

.10

.20

G|

.40

50

.60

.70

.BO

<90

.00

.10

<20

.30

.40

.50

.60

.70

.80

.90

.00

sy

.20

.30

.40

+50

.60

84.
84.
84 .
B4.
84.
85.
H5
85.
85.
85.
85.
85.
85.
o,
8h.
86.
86.
86.
86.
86.
86.
B6.
§6.
86.
B6.
87.

" B7.

50
60
70
80
S0
00
2o
20
30
40
50
60
70
80
80
0o
10
20
30
40
50
60
70

80

00

10

238209.
245210.
252733,
259276.
266341.
273428.
280535.
287664.
294814.
301986.
309179.
316394.
323630.
330887.
338167.
345467,
352790.
360134.
367500.
374887.
382297.
389728.
397181.
404655,
412152.
419671.

427211.

.469
.629
.790
.952
114
.271
.440
.604
.768
.933
.098
.263
.430
.596
.763
.931
.099
.268
.437
.606
.776
.947
.118
.290
.462
.634

.807

1la

13.

l6.

20

24

28

33,

39

44

50,

56.

62

69.

6.

83

88.

Bl

~ 270
.470
. 660
.850
.040
w221
-400
.570
.740

.910

310
720

800

.410
.490

.570°

830

.040

.580

420

550

.950

630

550

.730

840

330

.00
.00
.00
.00
.00
.00
-00
.00
.00
.00
;OO
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00

.00



Point of Compliance File:dsout.tsf
Flow Frequency Analysis LogPearson
Time Series File:rdout.tsf

Project Location:Landsburg

—-——-Annual Peak Flow Rates——-

Mean=

Flow Rate Rank Time of Peak - -
(CFS) (£t)

(CFS)
6.18 14

2/16/49 21:15

570 87.20 434774. 9.881 93.750 0.00
Jo735. ;
5.80 87.30 442358. 10.155 96.100 0.00
75955
5.90 87.40 449965. 10.330 98.400 0.00
76176.
Hyd Inflow Outflow Peak Storage
Stage Elev (Cu~Ft) (Ac-Ft)
1 2545 10.21 392 85.42 303537. 6.968
2 2931 3.09 178 83.28 154537. 3.548
3 35.66 6.63 2.26 83.76 187365. 4.301
4 16.57 2.30 1.64 83.14 145284. 3.335
5 27.73 6.97 2.41 83.91 157071. 4.524
6 20.64 Te6a 2.70 84.20 217494. 4.993
? 11.94 6.03 2.04 83.54 1719009. 3.946
8 9.78 4,97 1.87 83.F7 160722. 3.690
Hyd R/D Facility Tributary Reservoir POC Outflow
Outflow Inflow Inflow Target Calc
| 10.21 23,10 ERERF AR 35,80 ¢ 32,66
2 3.09 27.65 WA REAN 47.91 29.98
3 6_63 25_76 Jk ok ok ok ok ok %k kdk ok k 31;92
4 2.30 23.80 % % %k kX F* ok Ak ok kX 24_19
5 6'97 17_57 ko drk kk kK * ok Ak k kK 24'47
6 7.65 14.34 dokkok ok ok ok ok khkkhkkkkk 21.71
7 6_03 7-78 Kk ko ok kk ok *hkAkkhkkF 13.58
8 4.97 5_80 ok ok ok ok k kK *hhkkxk 9.78
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: 35.67 CFS at. 6:00 on May 14 in 1996
Peak.Outflow Discharge: 10.21 CFS at 13:45 on Jan 9 in 1990
Peak Reservoir Stage: 8,92 |Ft
Peak Reservoir Elev: 85.42 Ft
Peak Reservoir Storage: - 303537. Cu-Ft
' : ~ 6.968 Ac-Ft
Add Time Series:bypass.tsf
Peak Summed Discharge: 32.64 CFS at 11:15 on Jan 9 in 1990

ITIT Coefficients

Skew= -0.876

Peaks - -

10.19  3.92

Flow Freguency Analysis

Rank Return

7

Period
89.50

0.733 Stdpev=" 0.137

Prob

0.989



6.98
8.36
4.97
4.57
5:73
B
5.66
5.8
4.20
4.592

6.02°

B 58
2.28
529
6.40
5.96
2,18
4.11
5.35
5.84
4.24
6.23
Byl
4.29
3.24
6.37
6.03
103
" 5,89
4.58
6.45
6.75
5.64
6.26
7.64
4.33
h.78
7.83
5l
4.37
1T0.18
8.71
5 .87
4.52
2.52
5.80
9.06
.11
4.31

7

2
34
37
25
26
27
33
44

35

18
29
48
il
10
20
49
45
30
2z
43
13
15
42
46
11
17
50
21
36

5

8
28
12

6
40
24

5
32
39

1

4
18
38
47
23

3
le
41

Computed Peaks
Computed Peaks
Computed Peaks
Computed Peaks
Computed Peaks

3/03/50
2/09/51
1/30/52
1/18/53
1/22/54

©2/07/55

12/11/55
12/09/56
1/17/58
1/23/59
11/21/59
11/20/60
12/17/61
2/03/63
6/18/64
L729¢/65
1/05/66
1/19/67
6/02/68
12/03/68
12/13/69

1/08/71

2/28/72
1/13/73
2/18/74
12/27/74
12/02/75
3/03/77

12/02/77

2/06/79
12/15/79
11/21/80

1/23/82

1/05/83

1/24/84
11/03/84

1/18/86
11/24/86

3/27/88

4/05/89

1/09/90
11/24/9%90

1/28/92

3/22/93

3/03/94

2/19/95

2/08/96
12/31/96

10/30/97

15:30
18:00
e
18:15
17:00
20:00
14:30
16:15
b315
22:30
1:15
6:15
7:30
2:30
18215
1:45
16:30
15:00
23:45
15:45
2015
23:30
6:30
4:00
23595
1230
20:45
1:00
27715
15:30
14:15
10:30
19:15
9:45
2345
13:15
20:00
5:45
10:00
15:45
13:45
14:30
13:30
23:30
3415
18:00
23:00
2lrls
6115

9.36
9.086
8.71
Fa 93
7.64
6.98
6.75
6.45

6.40 -

©.37
6.26
6.23
6.18
6.17
6.4L
6.03
6.02
587
5.96
5.89
5.84
580
5578
5.3
5.3
5.66
5.64
5:5%9
5.38
5.29
5,21
5:15
4.97
4.92
4,58
4.57
4.52
4,37
4.33
4.31
4.29
4.24
4.20
4.11
3.24
2.52
2.28B
2.18
1.93
=1 B
8.84
B.44
Ta Tt
758

3.58
3.41
323

2.83

2.70
2.41
231
2.19
2.17
2.16
2.12
Z. L1
2.09
2.08
2.07
2.04
2,03

2 002

2.01
1.89
1,897
1.96
1.85
1.83
1.93
1.9%
1,598
1.90
1.89
1.89
1.88
1.88
1.87
1.87
1.86
1.86
L85
1.85
1.85
185
1.84
1.84
1.84

'1.84

1.80
1.68
1.64
1.62
1..57
3.47
3.29
3.08
Fe T
2.68

oo WN

32.13
19.58
14.08
10.99

9.01

7.64
6.63
5.86
5.24
4.75

. 4.34
3.99
3.70
3.44
3,22
3.03
2.85
2.70
2.56
2.44
2.32
2.2%2
2.13
2.04

- 1.96
1.89
1.82
1.75
1.70
1.64
1.59
1.54
1.49
1.45
1.41
1.37
1533
1.30
127
1:24
1227
1.18
1.15
192
1.4b
1.08
105
1.03
1.01

100.00

50.00

25.00

10.00
8.00

0.969
0.549
0.829
0.909
0.889
0.869
0.849
B:BES
0.805
0.789
0.769

- 0.749

0.729
0.709
0.690
0.670
0.650
0.630
0.610
0.590
0.570
0.550
0.530
@510
0.490
0.470
0.450
0.430
0.410
0.390
0.370
0.350
0.330
0.310
0.291
0-Z1%
0.251
0.231
0.211
0.191
0,171
0.151
0.131
G111
0.091
0.071
0.051
0.031
0.011
0.990
0.980
0.960
0.900
0.875



Computed Peaks
Computed Peaks
Computed Peaks

Flow Frequency Analysis

Time Series File:dsout.tsf
Project Location:Landsburg

———Annual Peak Flow Rates—-—
Peak

Flow Rate

(CFS)

L7
24,
23.

8.

&
.29
1Z2.
12,
19
-53

13

8

1.7..
14.
1L
23
el
2l
14.

5.

23
T
16.

Bz
24,
18.

8.

9.
o2
13

9
135

9.,
18.
16.
Tl
LSs
21.
10.
15.
20.
10.

D4
a2
22.
13.

6

B89
47
45
77
49

75
03
47

93
16
60

32
86
34
58
21
08
77
68
19
28
86
1.3
38
57
02
7
859
36
82
37
33
71
50
03
15
BO
22
61

76

95

Rank

14
4
6

38
40
25
28
30
32
a7
27
21
31
49
34
8
19
50
41
29
16
46
5
13
45
43
10
24
44
23
37
12
15
33
17
9
36
18
11
35
42
1
7
2L

Time of

2/16/49
3/03/50
2/09/51
1/30/52
1/18/53
1/22/54
2/07/55
12/ 11755
12/09/56
1/17/58
9/26/5%9
11/21/59
11/20/60
12/17/61
2/28/63
6/18/64
1/29/65
1/05/66
12/13/66
6/02/68
6/23/69
12/13/69
8/02/71
2/28/72
1/13/73
11/11/73
12/27/74
12/02/75
8/25/77
12/02/77
2/06/79

12/15/79

11/21/80
1/23/82
1/05/83
1/24/84

11/01/84

10/22/85

11/24/86
3/27/88
4/05/89
1/09/90

11/24/90
4/18/92

20
255
16:
8:
18:
16:
212
3 =T
15:
6:
:30

13

0:
%30

13

9:
19:
18:
1 30
18:

B:
=30
20:
208

20
15;

5 b

3%

1
233
233
18:
16:

&
1.3
20:

2
£33
234
163

4:

LS F-
153
L1z
14:
18:

4

23

30
15
15
45
00
45
45

15

45
15

45

15
00
00

00
30

00
15
00
15
45
30
15
00
30
45
15
15
00
45
45
15
00
15
15
45
45
15
00
00

7.07
5.66
4,37

2.45
.l
1.85

5.00 0.800
2.00 0.500
1.30 0.231

LogPearson III Coefficients
1.135 StdDev= 0.177
Skew= 0.254

Mean=

————— Flow Frequency Analysis-----—-—

- = Peaks - -

(CFS)
32.61
31.92
29,98
24.47
24.189
23.45
22.76
21.86
21.73
21.38
20.15
18.36
18.28
17.89
16.82
16.77
15.33
15.03
14.34
14.28
14.16
13.95
13,97
13.57
13.29
12.95
12.93
12.75
12.08
12.03
11.60
11.47
11.537
11.32
10.80
10.50
9,99
9,77
9.67
9.49
9.27
9.22
9.13
9.02

WCaoJdon b WNH

Rank Return Prob

Period
B9.50 0.989
J2. 13 0.969
19.58 0.949
14.08 0.929
10.99 0.909
9.01 0.889
7.64 0.869
6.63 0.849
5.86 0.829
5.24 0.809
4.75 0.789
4.34 0.769
3.99 0.749
3. 70 0.729
3.44 0.709
3.22 0.690
3.03 0.670
2.85 0.650
270 0.630
2.58 0.610
2.44 0.590
2 32 0.570
22 0.550
2.13 0.530
2.04 0.510
1.96 0.490
1.89 0.470
1.82 0.450
1.5 0.430
%70 0.410
1.64 0.390
1.59 0,370
1.54 0.350
1.49 0.330
1.45 0.310
1.41 0.291
1..37 D271
133 0.251
1.30 .23k
e 1%, 9 i
1.24 0.191
.21 Q.17
1.18 0.151
1.1% 0,131



14.28
T332
12.95
3182
29.98

2 3% o
Computed
Computed
Computed
Computed
Computed
Computed
Computed
Computed

Flow Duration from Time Series File:rdout.tsf

Cutoff
CFS
0.145
0.432
0.719

1.01
1525
1.58
1.87
215
2.44
2.73
3.01
3.30
3.59
3.B7
4.16
4.45
4.73
5.02
531
5.59
5.88
6.17
6.45
6.74
7.03
T31
7.60
7.89
8.17
8.46
85715
9.03
9.32
9.61
9.89
10.18

20

48

26

2

3

39
Peaks
Peaks
Peaks
Peaks
Peaks
Peaks
Peaks
Peaks

5/21/83
12/10/93
2/15/95
5/14/96
9/18/97
10/30/97

15

6:

18

6:

4

6:

Count Freguency
9

8972612
452300
135166
67882
41709
26442
16225
11482
7541
5362
3906
3100
1400
1315
943
886
631
511
328
238
653
308
221
83

a2
103
102
83

73

80

65

58

53

15

16

HiL

55.514
25.816
By 51
.875
.381
.509
.926
.655
.430
.306
.223
<LTT
.080
.075
.054
.051
.036
.029
.019
.013
.037
.018
.013
.005
.005
.006
.006
.005
.004
.005
.004
.003
.003
.001
,001
.001

~J

O00000D00000000D0O00CO0O00DO0DODO0O0O0D0OCOO0ODOO0OHEMNMW

:00
30
+ 30
15
30
00

CDF
%
55.514
81.331
89.046
92.920
95.301
96.810
37.736
98.392
98.822
99.128
99.351
99.528
99.608
99.683
99.737
99.787
99.823
99.853
89, 871
99.885
899.922
99.939
99.952
59,957
99.962
99.968
99.974
88.978
99.983
98,987
99.991
99.994
99,997
98.998
88.9995
100.000

oy 3 o

23

.86
.68
.59
.95
.23
<38
28
33.
28,
.24
2
19
13

9,

02
31
85

13
Bk
41
97

45
46
47
48
49
50

Exceedence Probability

44
18

10

CO0O0000C0000DO0O0000CO0O000D00D0DO0DO0OCORRENWIB

%

.486
.669

954

.080
.699
.190
.264
.608
.178
.872
.649
472
.392
.317
.263
.213
Riy)
.147
.129
.115
.078
.061
.048
.043
.038
.032
.026
.022
.017
.013
.009
.006
.003
.002
.001
.000

0.445E+00
0.187E+00
0.110E+00

0.708E-01

0.470E-01
0.3198-01
0.226E-01
0.161E-01
0.118E-01
0.872E-02
0.649E-02
0.472E-02
0.392E-02
0.317E-02
0.263E-02
0.213E-02
0.177E-02
0.147E-02
0.129E-02
0.115E-02
0.781E-03
0.606E-03
0.479E-03
0.432E-03
0.380E-03
0.321E-03
0.263E-03
0.215E-03
0.174E-03
0.128E-03
0.908E-04
0.576E-04

0.274E-04-

0.18BE-04
0.970E-05
0.114E-05

12
.10
.08
.05
.03
.01
.00
.00
.00
.00
.00
.00
.00
.30

D131
0.091
0.071
0.051
0.031
0.011
0.990
0.980
0.960
0.800
0.875
0.800
0.500
0.231



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

CFS . 3 % %

0.466 1133371 64.690 64.690 . 35.310 0.353E+00
1.38 361210 20.617 85.307 14.693 0.147E+00
2.30 122520 6.993 92.300 7.700 0.770E-01 -
S 22 58437 3.335 95.636 4.364 - 0.436E-01
4.14 31284 1.786 97.421 2579 0.258E-01
B. 06 - 17065 0.974 98.395 1.605 0.160E-01
5.98 9869 0.563 98.959 1.041 0.104E-01
6.89 5901 0.337 98.295 0.705 0.705E-02
7.81 3752 0.214 99.510 0.490 0.490E-02
B. 73 2317 0.132 99.642 0.358 0.358E-02
9.65 1778 0.101 99.743 0:257 0.257E-02

10.57 1296 0.074 99,817 0.183 0.183E-02

11.48 8537 0.053 99.871 0.129 0.128E-02
12.40 523 0.030 50.901 0.088 0.993E-03
13.32 492 0.028 99.929 0.071 0.712E-03
14.24 284  0.01e 899.945 0.055 0.550E-03
15.186 185 0.011 29.256 0.044 0.445E-03
16.08 125 0.007 99.963 0.037 0.373E-03
16.99 116 0.007 99.969 0.031 0.307E-03
7 86 0.005 99.974 0.026 0.258E-03
1B.83 105 0.006 99.980 0.020 0.198E-03
8.5 97 0.006 E9.886 0.014 0.143E-03
20.67 72 0.004 99.980 0.010 0.102E-03
21.58 g2 0.005 85.895 0.005 0.491E-04
22.50 40 0.002 88,987 "0.003 0.263E-04
23.42 28 0.002 95.999 0.001 0.970E-05
24.34 5 0.000 95.998 0.001 0.685E-05
25.26 3 0.000 85,999 0.001 0.514E-05
26.18 2 0.000 100.000 0.000 0.400E-05
27.09 1 0.000 100.000 0.000 0.342E-05
28.01 0 0.000 100.000 0.000 0.342E-05
28.93 0 0.000 100.000 0.000 0.342E-05
29.85 2 0.000 100.000 0.000 0.228E-05
30.777 2 0.000  100.000 0.000 0.114E-05
31.69 0 0.000 100.000 0.000 0.114E-05
32.60 1 0.000 °100.000 0.000 0.571E-06

Route Time Series through Facility

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

Inflow/Outflow Analysis

Peak Inflow Discharge: 35.67 CFS at 6:00 on May 14 in 1996
Peak Outflow Discharge: 10.21 CFS at 13:45 on Jan 9 in 1990
Peak Reservoir Stage: 3.92 Ft
Peak Reservoir Elev: 85.42 Ft
Peak Reservoir Storage: 303537. Cu-Ft

: 6.968 Ac-Ft



Add Time Series:bypass.tsf

Peak Summed Discharge: 32.64 CFS at 11:15 on Jan 9. in 1990
Point of Compliance File:dsout.tsf
Flow Freguency Analysis LogPearson III Coefficients
Time Series File:rdout.tsf Mean= 0.733 StdbDev= 0.137
Project Location:Landsburg Skew= —0.876
-—-Annriual Peak Flow Rates--- = ————- Flow Frequency Analysis-——=——-—-=
Flow Rate Rank Time of Peak - — Peaks - - Rank Return Prob
(CFS) (CEFS) (ft) Period
6.18 14 2/16/49 21:15 10.19 3.92 r 89.50 0.989
6.98 T B3/50 15:30 9.36 3.58 2 32,13 0.969
9.36 2 2/08/51 18:00 9.06 3.41 3 19.58 0.949
4.97 34 1/30/52 =38 BTl 3.23 4 14.08 D.929
4.57 37 1/18/83 1B:i15 7.93 2.83 5 10.99 0.80%
5.3 25 1/22/54 17:00 7.64 2.70 6 9,01 0.889
5. 73 26  2/07/8% 20:00 6.98 2.41 7 7.64 0.869
5.66 27 12/11/55 14:30 6.75 2:31 8 6.63 0.849
5.l 33 12/09/56 16:15 6.45 2.139 9 5.86 0.829
4.20 44 1/17/58 6:15 €.40 2..17 10 5.24 0.809
4.92 35 1/23/59 22:30 6.37 2.16 11 4.75 0.789
6.02 18 11/21/59 3315 6.26 212 12 . 4.34 0.769
5.59 28, 11/20/60 - 6:15 6.23 o A 13 3.99 0.749
Z.28 48 12/17/61 7:30 6.18 2,08 14 3.70 0.729
528 31 2/03/63 2:30 6,17 2.09 15 3.44 0.70°
6.40 10 6/18/64 18:15 6.11 2.07 16 322 0.690
5:96 20 1/29/65 1:45 6.03 2.04 17 3.03 0.670
2.18 49 1/05/66 16:30 6.02 2.03 18 2485 0.650
7 45 1/18/67 15:00 5.97 2.02 19 2:94 0.630
5.39 30 6/02/68 23:45 596 2,01 20 2.56 0.610
5.84 22 12/03/68 15:45 5.89 1:88 21 2.44 0.590
4.24 43 12/13/69 20:15 5.84 187 22 2.32 0.570
6.23 13 1/08/71 23:30 5.80 - 1.96 23 2:22 0.550
PRI 15 2/28Y72 B:38 5,78 1.95 24 213 0.530
4.29 42 1/13/73 4:00 B 13 1.93 25 2.04 0.510
3.24 46 2/18/74 23:15 5.73 1:93 26 1.96 0.490
6.37 13 - ERLETS1E - Az30 5.66 P 27 7 188 0.470
6.03 17 12/02)75 20:45 5.64 1.90 28 1.82 0.450
1.93 50 3/03/77 1:00 5,59 1.90 29 L.75 0.430
5889 2l A2L0ZLTT 28515 38 1.89. 30 1.70 0.410
4.58 36 2/06/79 15:30 5..28 1.88 31 1.64 0.390
6.45 9 12/15/79 14:15 5.21 1.88 32 1.59 0.370
6.78 8 11/21/80 10:30 B .15 1.88 33 1.54 0.350
5.64 28 1/23782 19:15 4,97 LB7 34 1.49%9 0.330
6.26 12 1/05/83 9:45 4,92 1..87 35 1.45 D.310
7.64 6 1/24/84 23:45 4.58 1.86 36 1.41 0,291
4,33 48  11/03/84 13:15 4.57 1.86 37 1.37 0:.271
5.78 24 1/18/86 20:00 4,52 1.85 38 1.33 0.251
7.93 5 11/24/86 5345 4.37 1.85 39 1.30 0 28
523 32 3/27/88 10:00 4.33 1.85 40 12 27 D211
4.37 39 4/05/89 15:45 4.31 1.858 41 1.24 .D.,1853
10.1¢° 1 1/09/90 13:45 4.29 1.84 42 1.21 0.171
8:71 4 11/24/90 14:30 4.24 1.84 43 1.18 0.151
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Time Series File:dsout.tsf
Project Location:Landsburg

-——Annual Peak Flow Rates——-—

Flow Rate Rank
(CFS)
17.88 14
24.47 4
23.45 6
9.77 . 38
9.49 40
13.289 25
12.75 28
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1.135 Stdbev= 0.177

Mean=

Skew=

— — Peaks - -

(CES)
32.61
3. 92
2B.88
24.47
24.19
23.45
22.76
21.86
2ok T
21.38
20.15
18.36
18.28
17182
16.82
16,77
15.33
15.03

14,34

14.28
14.16
13 25
13: 77
13.57
13.29
12,85
12.593
12.75
12.08
12.03
11.60
11.47

Rank

o
O w oo ~Jdoy b WM

WWWRNNNMNMODNMNMNBDNNNREPREPEPRPRPEPEREEREPRPRH
NP OWER-dO WU v WNREP OW-~-Io oW

0.254

———— Flow Frequency Analysis
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7.03 92 0.005 99.982 0.038 0.380E-03
e & 103 0.006 99.968 0.032 0.321E-03
7.60 102 0.006 95.974 0.026 0.263E-03
7.89 83 0.005 99.978 0.022 0.215E-03
8.17 T3 0.004 99.983 0.017 0.174E-03
8.46 80 0.005 99.987 0.013 0.128E-03
8.75 65 0.004 09,991 0.009 0.908E-04
9.03 58 0.003 99.994 0.006 0.576E-04
9.32 53 0.003 99.997 0.003 0.274E-04
9.61 15 0.001 99.998 0.002 0.1BBE-04
8.89 16 0.001 99,999 0.001 0.970E-05
10.18 15 0.001 100.000 0.000 0.114E-05

Flow Duration from Time Series File:dsout.tsf
Cutoff Count Frequency CDF Exceedence Probability
CFs % % %
0.466 1133371 64.690 64.630 35.310 0.353E+00
1.38 361210 20.617. 85.307 14.693 0.147E+00

2.30 122520 6.993 92.300 7.700 0.770E-01
3.22 58437 3.335 95.636 4.364 0.436E-01
4.14 31284 1.786 97.421 2.579 0.258E-01
5.06 17065 0.974 98.395 1.605 0.160E-01
5.98 9869 0.563 98.959 1.041 0.104E-01
6.89 5901 0.337 99.295 0.705 0.705E-02
7.81 3752 0.214 99.510 0.490 0.490E-02
8.73 2317 0.132 99,642 0.358 0.358E-02
9.65 1778 0.101 99.743 0.257 0.257E-02

10.57 1296 0.074 99,817 0.183 0.183E-02

11.48 937 0.053 99.871 0.129 0.129E-02

12.40 523 0.030 99.901 0.099 0.993E-03

13.32 492 0.028 99,929 0.071 0.712E-03

14,24 284 0.016 99,945 0.055 0.550E-03

15.16 185 0.011 99.956 0.044 0.445E-03

16.08 125 0.007 99.963 0.037 0.373E-03

16.99 116 0.007 99.969 0.031 0.307E-03

17.91 ' B6 0.005 99.974 0.026 0.258E-03

18.83 105 0.006 99,980 0.020 0.198E-03

19.75 97 0.006 99,986 0.014 0.143E-03

20.67 12 0.004 99,990 0.010 0.102E-03

21.59 92 0.005 99,995 0.005 0.491E-04

22.50 40 0.002 99.997 0.003 0.263E-04

23.42 .29 0.002 99,999 0.001 0.970E-05

24.34 5 0.000 99.999 0.001 0.685E-05

25.26 3 0.000 99.999 0.001 0.514E-05

26.18 2 0.000 100.000 0.000 0.400E-05

27.09 1 0.000 100.000 0.000 0.342E-05

28.01 0 0.000 100.000 0.000 0.342E-05

28.93 0 0.000  100.000 0.000 0.342E-05

29.85 2 0.000 100.000 0.000 0.22BE-05

30.77 2 0.000 100.000 0.000 0.114E-05

31.69 0 0.000 100.000 0.000 0.114E-05

32.60 1 0 0.000 0.571E-06

.000 100.000 -



B. DIVERSION AREA WATER BALANCE MODEL



Tall Chief Diversion Area Water Balance Eummary [

1/15/2012 based on 1 hr time steps
Change in flow compared to post dev condition
Storm Return Period  predev  dev change %

in flow change

100 yr 10.16 8.61 -1.55 -15%
25 YR 6.15 5.12 -1.03 -17%
10yr 5.39 4.95 -0.44 -8%
2yr 2.97 2.69 -0.28 9%
1.1yr 1.4 1.61 0.21 15%
Discharge volume 371,598 cf 336,707cf 34981 -9%

from time series

based on 15 min time steps

100 yr 15.11 1518  0.07 0.40%
25 YR 8.17 8.15 0.02 -0.20%
10 yr 77 7.67 0.03  -0.40%
2yr 4.96 5.63 0.67 13%
1.1yr 1.61 2.85 1.24 77%
Discharge Volume 458,906cf 397,903 cf 61003 -13%

from time series
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Tall Chief

Basin Diversion Water Balance 1-15-2012 1 hour time steps
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Tscharge Yolme froa Tise Sexies
redev. tsf
between 10201/00 00:00 and 1030/00 23:59

VO Pt BSMIeRL  WD0dp
Tischarge Tolume File:redsy pen

Tolue Cmputed
hualysis Tools Command
Compute VOETEE Discharge

Iceding Tise Series File:den tsf 8 i
Discharge Tolme

Discharee Yohne fron Tine Series
dew. tst
between 10701700 00:00 and 10730200 23:59

B0 et TM0bRtin 300 dp
' Tischaree Volme File:der.m -
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KCSWM OUTPUT FILES DOCUMENTATION

KCRTS Program...File Directory:

C:\KC_SWDM\KC_DATA\

[C] CREATE a new Time Series

LA
47.26
0.00
14.69
0.00
0.00
0.00
0.00
0.00
prgdev.tsf
B T
1.00000

T

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.000000 Till Forest
0.000000 Till Pasture
0.000000 Till Grass
0.000000 Outwash Forest
0.000000 Outwash Pasture
0.000000 Outwash Grass
0.000000 Wetland

0.000000 Impervious

[C] CREATE a new Time Series

LA

34.91

0.00

731

0.00

0.00

0.00

0.00
0.00
0.00
0.00
0.00

0.00

0.000000 Till Forest

0.000000 Till Pasture

0.000000 Till Grass

0.000000 Outwash Forest
0.000000 Outwash Pasture

0.000000 Outwash Grass



0.00 0.00 0.000000 Wetland
428 0.00 0.000000 Impervious
dev.tsf
ik
1.00000
T
[T] Enter the Analysis TOOLS Module
[P] Compute PEAKS and Flow Frequencies
predev.tsf
predev.pks
[P] Compute PEAKS and Flow Frequencies
dev.tsf
dev.pks
[D] Compute Flow DURATION and Exceedence
predev.tsf
predev.dur
-
%

4/,



Flow Frequency Analysis

Time Series File:predev.tsf

Project Location:Landsburg

—Annual Peak Flow Rates—

Flow Rate Rank Time of Peak

(CFS)
6.15
1.40
4.13
1.59
3.74
2.97

5.39

10.16

5

6

(CFS)
2/09/01 14:00
1/05/02 16:00
2/28/03 16:00
8/26/04 1:00
1/05/05 10:00

1/18/06 21:00

3 11/21/06 9:00

1 1/09/08 7:00

‘Computed Peaks

-—Flow Frequency Analysfs—-———
- - Peaks - - Rank Return Prob
Period

1016 1 100.00 0.990

6.15 2 25.00 0.960

5.39 3 10.00 0.900

413 4 500 0.800

3.74 5 3.00 0.667

2.97 6' 2.00 0.500

1.59 7 130 0.231

1.40 8 1.10 0.091

8.82 50.00 0.980



Flow Freguency Analysis
Time Series File:dev.tsf

Project Location:Landsburg

-—-Annual Peak Flow Rates— -——Flow Frequency Analysis—-—--
Flow Rate Rank Time of Peak - - Peaks-- Rank Return Prob
(CFS) (CFS) Period

5.12 2 2/09/01 14:00 8.61 1 100.00 0.990
1.61 8 1/05/02 16:00 5.42 2 25.00 0.960
3.62 4 2/28/03 16:00 4.95 3 .10.00 0.900
2.60 7 8/26/04 1:00 3.62 4 5.00 0.800
3.33 5 1/05/05 10:00 3.33 5 3.00 0.667

2.69 1/18/06 16:00 2.69 6 2.00 0.500

)]

4.95

Y]

11/21/06 9:00 2.60 7 130 0.231
861 1 1/09/08 7:00 161 8 110 0.091

Computed Peaks 7.44 50.00 0.980

Discharge Volume from Time Series
predev.tsf
between 10/01/00 00:00 and 10/30/00 23:55

371598. Cu-Ftor 8531 Ac-Ftin 30.0 days

Discharge Volume from Time Series
dev.tsf
between 10/01/00 00:00 and 10/30/00 23:59

336707. Cu-Ftor 7.730 Ac-Ftin 30.0 days



The Following Analysis is identical but uses 15 minutes time steps to asses conveyance flows

Ying County Buanff Tise Series Prograx

Versim £.00
files will be read/written in the Vorking Directary
ing Diractary;C;\i_swin\autpmt

HOATS Comand

CEEATE & n=v Tise Series

Produrtion of Baoff Tize Series
Project Location : Landshurg
Cospting Series : 15predev, tsf
|Eegicnal Scale Factor @ 100

Data Type : Eoduced
(reating {5-ainale Tise Series File
Ioading Tias Series File:C:\IC STDINIC DATINIATFISE.maf 8
Till Fopest {1.26 acres Scaling Tr: B
Ioadivg Tise Series File:C:\RC STIHNIC DATINLATGISR. mf 8
Till Grass 10,69 acres Mting Tr: 8

Total dres ©  61.95 azres
Peak Discharge: 1510 0Sal 7.3 o Jan §inYear B
Staring Tine Series File:lSpredey.isf 8

Tine Series Coaputed

TCHTS Comend

(REITE a zevw Tiee Series

Production of Busotf Tize Series
Project Iocation : Landsharg
Coapating Series ; 15dev.tsf
{Begional Scale Factar : 100

Data Type : Reduced

{reating 15-ainute Tins Series Fils

Inading Tine Series File:C:\IC SUDINIC DMTANLITFISE. mf 8
Till Forest W9 acres Scaling Fr: B

Inading Tise Series File:C:\IC SURNIC DATAUTGISE raf 8
Till Grass 1. acres Mding Yr: B

Inading Tise Series File:C:\IC SUDINIC DATANLAETISR raf 8
jIapervioes 1,28 acres loding Tr: B

Total krea :  46.50 ncres
[Peak Discharge: 15.16 (PSat 7:30 onJan 9 in Vear §
Staring Tine Series File:ISdew.tsf 8

T S el




Canpte FELIS and Flow Frequncies ‘ v

Ineding Tise Series File:1Spredey tsf 8
Flow Frequeacy halpsis

Tine Series File:15peder. tsf
Project Location: Landstarg
Fremetcies & Peaks saved to File:ISpreden pls

kmalysis Toos Connand

(mpute PEAES and Flov Frequencies

Ioading Tine Series File:I5dev.tsf 8
Flov Frequency balysis

Tiae Series File:[5ev t5f
Project ocaticn: andsheg

i & ks s fo File T s -

Flov Frequency bnalysis

Tine Series File:1Spmedey. st
Broject Tocation: Ladshurg
—imneal Pesk Flow Btes—  —Flon Frequency bnalpsis——
Flow fate Remk Tine of Fek - - Peaks - - Rank Retum Prob
(CF%) () Feriad
100,00 .95
B0 0.5

[T/ T el 1

168 VAL (BY l

L7 7 M s Al 11000 050
(R I 7747 8.4 { 500 D800
RO YA S /.Y [ 8.7 530 046
(% 6 1081615 L% b0 050
L U 171 R ERY) T LA 1.4
i

L 1 1 i 14 110 0.9
flmputed Beaks 2.8 50.00 0.0
Flow Frequency lnalpsis
Tie Series File:150ev.tsf
Project Location; Landsharg

—hnnual Pesk Flow Bates—  ——Flow Frequenry knalysis——
Flov RBate Rark Tieeof Pesk - -Pesis-- Rk Betum Prch
(CE5) (@) Fericd
A A 71 e 15.18 110000 0.9%
i LB VbR 7:15 b1 B0 0%
B05 1 &2 LIS 1.8 11000 0500
16T ) Vs 1.00 £ 500 0.80
L5 T M IR 6.3 § 300 0867
104 skl 5.6 b
635§ 1At e L5 1

§

DL D W T (L L8




0 ‘ 2 : 5 : 10? 2{]i 50i 1&]}
{0 Vireceupks n Landsoug
| s
., '
=1l
= \ ¢
£y )
= 0
'
o 8
T
ol
. I | | T | | | | 1 [ |
b ] H 9 K ¥ % ® B



(mpte Flor DRATION and Fevesdenre

Ioaling Tiee Series File:1Spmedev.isf 8

Cnputing Floy Diratims(mpleted Br: 7

Duratims & Excserlencs Probabilities to File:limeder.dur

inalysis Tools Comand

(cate Flow DIEATIOR 2 Besfne

Lo Stage/Dischargs curve: Syreten st -

onpitiag Fior Diraticslrupleted B 1

Durstions & Exceedznss Probebilities to Fils: Spmeder.dur

0

inalysis Tools Copand

(oaete Flov DTEATION and Fevepdemse

Loading Gtage/Discharge curve: 15der. tst

Conputing Flov Duratins{mpleted Tr: 7

Iuretinms & Excesdence Probabilities {o File: {5der dir

00000 000 O

l
1.9 0 0.000 100000 G.000 0.CO0E+dD
(mpoting Duratims:
Flow Duratiom frem Tine Series File:5eder. tsf
Cutoff  Comt Frepumey (F  Faceedewe Prohability
0] % % 4
A0 IUAM %9650 99653 0L DLMIER
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6.9 7 .06 99.8%9 0901 0.BISED5
766 0 0000 999 0001 0BISELS
8.8 2 0000 100000 0.000 0.000E:00
B9 0 (0000 100.000 0,000  (0.D00E+D0
Cmputing Doatioms:
Flov Duratim trow Tiee Series File:15dev. tsf
(utoff Comt Freqewcy (OF  Eseedence Probahility
- (S 4 4 4
LA 24495 S.063  90.E8) 0417 LUTEM
140 3005 9554 0055 0SOTEM
(06 B 0me S 00 026D
L6 A D.0g o 9908 00U [UIED
S A 0009 9999 0.004  O.MAEE-D
59§ Qo w000 DM
655 3 0000 9SS 0001 02
A0 1 0000 95.9% 0001 0.8EE05
7H0 1 D00 100.000 0.000  D.ABEEDS
843 1 0.000 100.000 0.000 0.000Ed
LS|

0.060 100000 0.000 00000

ooy, st
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inalysis Tools (oasend
(mpute YOI Discharge
Londing Tine Series File:1Spredev tsf §
Discharge Yolume
Dischargs Yolue frmn Tixe Series
15predey. st
betveen 10/01/00 00:00 axd 10/30/00 20:5

59905, Ceflor 105N AR 30.0dys
Discharge Yolwe File: Spreder

Tolne (mputed

nalgsis Teols Cousand
Cragute FLE Bischoree
Louding Tiss eries File:{Sdev.tst 0
Nscharge Tolue
Discharge Yolme frou Tise Series
1568 tsf
betveen 10/01/00 00:00 and 10/30/0 23:55

1903, efte 90N icFtdn 3.0 das
lischarge Yolwe File:15devmn .

Tolme (mputed

Imaiysis Tools Coanand

FETTER to Previcms Beu

ki | B asialien. |

o e




KCSWM OUTPUT FILES DOCUMENTATION
KCRTS Program...File Directory:

C:\KC_SWDM\KC_DATA\

[C] CREATE a new Time Series

LA
47.26 0.00 0.000000 Till Forest
0.00 0.00 ‘0.000000 Till Pasture
14.69 0.00 0.000000 Till Grass
0.00 0.00 0.000000 Outwash Forest
0.00 0.00 0.000000 Outwash Pasture
0.00 0.00 0.000000 Outwash Grass
000 000 0.000000 Wetland
0.00 0.00 0.000000 Impervious

15predev.tsf

T

1.00000

=

[C] CREATE a new Time Series

LA
3491 0.00 0.000600 Till Forest
000 000 0.000000 Till Pasture
7.31 0.00 0.000000 Till Grass
0.00 0.00 0.000000 Outwash Forest
0.00 0.00 0.000000 Outwash Pasture

0.00 0.00 0.000000 Outwash Grass



. 0.00 0.00 0.000000 Wetland
4.28 0.00 0.000000 Impervious
15dev.tsf
3
1.00000
F
[T] Enter the Analysis TOOLS Module
[P] Compute PEAKS and Flow Frequencies
15predev.tsf
15predev.pks
[P] Compute PEAKS and Flow Frequencies
15dev.tsf
15dev.pks
[D] Compute Flow DURATION and Exceedence
15bredev.tsf
15predev.dur
F

F



Flow Frequency Analysis
* Time Series File:15predev.tsf

Project Location:Landsburg

-—Annual Peak Flow Rates—  ——Flow Frequency Analysis——
Flow Rate Rank Time of Peak - - Peaks-- Rank Return Prob
(CFS) (CFS) Period

6.27 5 2/09/0113:30 1511 1 100.00 0.990
1.61 B8 1/05/0215:15 817 2 25.00 0.960
8.17 2 6/25/03 2:15 7.70 3 10.00 0.900
7.70 3 8/25/0423:30 649 4 5.00 0.800
367 7 1/05/05 8:00 627 5 3.00 0.667
496 6 10/22/0516:15 . 496 6 2.00 0.500
6.49 4 11/21/06 8:15 367 7 1.30 0.231
15.11 1 1/09/08 7:30 1.61 8 1.10 0.091

Computed Peaks 12.80 50.00 0.980



Flow Frequency Analysis
Time Series File:15dev.tsf

Project Location:Landsburg

—Annual Peak Flow Rates— ——Flow Frequency Analysis——
Flow Rate Rank Time of Peak - - Peaks -- Rank Return Prob
. (CFS) (CFS) Period

5.63 6 2/059/01 3:00 15.18 1 100.00 0.990

2.85

vs]

5/06/02 7:15 8.05 2 25.00 0.960

8.05

N

6/25/03 2:15  7.67 3 10.00 0.900
767 3 8/25/0423:30 700 4 5.00 0.800
425 7 9/10/0516:45 635 5 3.00 0.667
7.00 4 10/22/0516:15 563 6 2.00 0.560
635 5 11/21/06 8:00 425 7 130 0.231
15.18 1 1/09/08 7:30 285 8 1.10 0.091

Computed Peaks 12.80 50.00 0.980

Discharge Volume from Time Series
15predev.tsf
between 10/01/00 00:00 and 10/30/00 23:59

458906. Cu-Ftor 10.535 Ac-Ftin ~ 30.0 days



Discharge Volume from Time Series
15dev.tsf
between 10/01/00 00:00 and 10/30/00 23:59°

397903. Cu-Ftor  9.135Ac-Ftin 30.0 days
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