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I. INTRODUCTION 

A Diversion Area Water Balance is proyided 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 d~sign used for this analysis was revised (see attached 
Wet/Detention Pond Point of Compliance Demonstratio:O, 1-20-12) to ~void 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. 

ll. 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 fart:liest 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. 



J 
::1 

DI. PROJECT OVERVIEW 

The Proposed Development includes platting 18 residential lot;s on the existing I 91.2 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. Sit~ 
access is provided via a private road and easement adjoining West Snoqualmie River Road, which is 
classified ;lS 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-1 0 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 CONDffiONS 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 preHminary 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 8nalysis (Hagenson Consultants, Revised March 22, 2007) indicates that 
portions ofthe site drain directly to the onsite wetlands (wetlands A, C, D, arid 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 ~cultural 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 Onsite Wetland F before 
entering a ditch system draining north toward the Green (ak.a Stickney) slough and eventually 
re-enters the Snoqualmie River approximately 1 mile north of the site. The 48" culvert located at 
Tall ChiefRoad 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 Dare separated from each 
oth.er by approximately 40 feet of ground (also lying at elevation 72) which was historically 
mowed and maintained as gravel golf cart paths to provide ac.cess from the clubhouse to the 
lower 9 holes. They are all connected with culverts, (see attached photo record). Wetlands F and 
Dare 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 Dare hydraulically connected and would be connected as. one 
single wetland, if not for the ~cial 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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looking north from SE 24"' Near Patterson C~ee~ Bridge Overland flow path of prior Patterson Creek Overbank flows @ SE 24th 

Grassy waterway flows north (right) under canopy near Uen/Tatl C~ief P.L Cart Path between Wetland D and C looking East 



18" LCPE culvert under cart path, wetland A on lef, wetland Con Right (looking E) 

Wetland C 24* cmp outlet culvert/swale 24" cmp under cartpath between wetland C (on left) and wetland D looking W 



cart path between wetland D (on left) & C looking E Cart path between wetland C (foreground) and A looking N 

Wetland D 48" outlet culvert looking s 48w 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 
residenti~ 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 r~sult 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 
Road dispersion trenches will reqllire 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 ~ed 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 fee~ downstream of a dispersSl 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 ofBasin 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 ChiefRoad .which will be widened py 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 RQral 
Residential Projects will apply (KCSWM pg. 1-50 to 1-51). Exemption #3 indicates that any 
proposed natural discharge area within a project is exempt provided: 

1. At least 65% of the unsubmerged portion of the natural discharge area is set aside as 
forested open space as specified in Section 5.2.1 and 

2. The runoff from roads and driveways is dispersed through at least 100 feet of native 
vegetation (per 5.2.1) and 

'3. The runoff from continuous lawn areas of 1 acre or more is dispersed through at least 
25 feet of native vegetation onsite per 1.2.8.2 (P-1-57). · · 

Per KCSM manual, PG 5-15, appendix C and Section 4.2.2, runoff dispersal can be used as an 
alternative method to accomp~sh 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 fucility lies within the 1 00-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 ofSnoqualm.i.e 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 ·area.s 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 offs1te existing I 00-year flow 
is less than 50%. For detention design modeling, offsite and onsit~ 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). 
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U.S. DEPARTMENT OF AGRICULTURE 

SOIL CONSERVATION SERVICE 

SOIL LEGEND 

lhot f;.n CDpllol len..- is tl. initial_, cl the soil-· A second CDj>llol lener, 
A, 8, C, 0, E. or F, indicalw:s tl.. class cl sl-. Sr-bols w!t'-" a slope letter 
~those of ncorly '-I soils. 

SVIIBOL 

AgB 

~...!!!Ji£ 
~~ 

__,~ 
A..c:. 
Aft 

8eC 
bel) 

S.F 
Bh 
Br 
Bu 

Ch 

Eo 
E.t 
EvB 
E..C 
E..o 
e-c: 

InA 
InC 
In() 

Kp8 
ICfl(: 
Kfl() 
KsC 

---7 !!!!. 
NeC 
Ng 

---?A 
No 

Or 
Os 
o.c 
OwO 
O..F 

,., 
Pit 

""' Py 

RoC 
ADO 
~c 
~E 
·Ae 
Rh 

So 
Sh 
Sk 
s.. 
Sn 
So 
Sr 
s.. 

Tu 

Ur 

A~ gnroelly sandy 1_.., 0 •o 6 per.,_t sl~ 
A~ gnroelly sandy too..., 6 ~ 15 pwc.nl slopes 
At.ie<wood _.,.,ny soody r ....... 15 to 30 _..,_, slopes 
Aldenooocl cnltcitsop soils, oi.ry st-
Anotrts, At.ie<wood -erial, 0 to 6 poot"Cent slopes • 
Ar-ts, Aldefwood· _,.,.lal, 6 ta 15 .,.rcent slopes• 
Arents, e-o --lot• 
Beouslte gft>¥elly -.dy •-. 6 to 15 pen:- elopes 
-. • ..,_lly~I-,1Sto30pen:enrslopes 
Beousiht -lly SOO>Ciy I_,., 40 to 75 percent slopes 
Belling'- slit t_. 
Briscot silt Joo... 
S..Cidc!ysllt '-• 

Ecw...,_ sllr •
Edg.wicl. fiiR ..,..dy ._ 
E-wn -lly .-ly ...... Oto 5 _.,.....slopes 
E-eH -'ly .-6y ...... 5 to 15 ,.,.,.... slopes 
e.-- -lly _,lao,., 15to30 .......,.._slopes 
e--Aid.rwood grovelly scnly a--, 6 to 15 percent slopes 

lnclionolo '-ony fkw--'. 0 to 4 _.,_,slopes 
lndionolo 1-fine.-!, 4 to IS-"' slopes 
lncllonolo ._..,. &- .-!, 15 to 30-- slopes 

10-p sllr '-• 2 to 'S pare- slopes 
10'-P silt I-. 8 ro 15,__... slopes 
Kl._ slit._,, IS to JO pwcew sl.,_ 
K'-s -lly 1-r ....:!, 6 ta IS pen:ent slopes 

Helltao ~gno-lly ~-.I, 2 to 15 ..-rc- slOpes 
~sllttc.m 

Noobocksilt '-

.w.- sandy '-"' 

~ .... 
Orhlio sl.lf '-
Owall.-llv 1--. 0 ro 15-s~ 
0..011 ~lly '-• 15 •o 2S .....,_., si
O..OII,..._.Iy '- 40 to 75 ,.__ •'-

PIIdouc:k '- fiiR son! 

Pllchuck f- _.., ·-
,......ntycloy •-
Pu,otlup fine --'Y ..... 

Ragnar f- _..t,. 1.,...... 6 to IS-- slopes 
Ragnar fine ..... y_lao•, 15 to 2S ...,.-•'-• 
AlogNw........_.o auoc:icrtl...., slaplotg • 
~-Ia association, ...,_ly s-p• 
.__"'lt ..... 
R-h 

S..lol slit •
s--sh slit a
Seertle-.dt 
Sholcor....:k 
Siallr '
~hstlr._.. 

~ slit a-., tt.il:k •""'-e ...., ...... 
Sulton silt loom 

Tulowila ...ck 



SCS Soil Type scs KCRTSSoil Noles -- Hydrologic Group 
Soil Group 

~ 

~ Alderwood JAgB, AgC, AgO) (c) (Till) 

. /· Arents, Alderwood Material (AmB, AmC) c Tiff 
l Arents, ~rett Material (An) B Outwash 1 

Beausite (SeC, BeD, BeF) c Till 2 
BeDingham (Bh) D Till 3 
Briscot (Br) D Till 3 
Buckley (Bu) D . Till 4 
Earlmont (Ea) D Till 3 
Ed 

. 
(Ed) c Till 3 

Evemtt (EvB, Eve, EvD, EwC) AlB Outwash 1 
Indianola (InC, InA, lnD). A ·outwash 1 

~ Kilsap (KpB, KpC, KpD) (C'; (TiJJ)_ 
KJaus(KsC) c . OutWash 1 
NeiHDn (NeC) A Outwash 1 
Newberg (Ng) B Till 3 

-4 Nooksack (Nk) (Cj (fiJI) 3 
Norma. (No) D iiD 3 
Orcas (Or) D Wetland 

Oridia (Os)_ D 1111 3 
Ovall10vC, OvD, OvF) c Till 2 
Pilchuck (Pc) c Tdl 3 . --·" Puget(Pu) D Till 3 
Puyallup_(Py) B Till 3 
Ragnar (Rae, RaD, Rae. RaE) B Outwash 1 

Renton (Re) D liU 3 
SaJa) (Sa) c Till 3 
Sammamish (Sh) D Till 3 
Seattle (Sic) . D . Wetland 

ShaJcar (Sm_) D THI 3 
.s; (Sn) c Till 3 
Snohomish (So, 511 D TBI 3 
Sultan (Su) c Till 3 
Tukwila (Tu)_ D TBI 3 
Woodinville (Wo) D Till 3 

NotrE 
1. Where outwash soils are saturaled or undeltain at shallow depth (<5 feet} by glacial tm, they should 

be treated aS till sails. 
2. These are bedrock soils. but calibndion of HSPF by King County DNA shows bedrock soils to have 

simlar hydrologic respOnse to till soils. 
3. These are aJIUviaJ soiJs, some of which are lJ'Kierlain by gtacial tiD or have a seasonally high water 

table. In the absence of detailed study, 1hese soBs should be bealed as tiD soils. 

4. Buckley soils are fonned on 1he low-permeability Osceola mudftow. Hydrologic response is 
asswned to be similar to that of1111 soils. 

--
1998 Surf'ac= War Desip Mamml 911198 
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FIGURE 3.2.2.A RAINFALL REGIONS AND REGIONAL SCALE FACI'ORS 

ST1.1 
ST1.0 

ST1.1 

ST1.0 

Rainfall Regions and 
Regional ·s~le Factors 
I!:Z3 Incorporated Area 
-o::a River/Lake 

Major Road 

LA 1.0 LA 1.2 
aMotcOIItSK OOUM'rY 
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wmw DETAIL 

CATCH BASIN rtPE 2 
~ liS llEQIIRED 

sa: -- NO. 2-<:105. 

... 

TCP EUV rn.tf7 

- "'lRRIIlt"'IITH UlCICIICl IIOUS. SEE 0110.--2-- .. 2--=. 

NOTES: 
1. PIPE SIZES AND SLOPES: PER PLANS. 
2. Ol1Tl.ET CAPACITY: NOT LESS 1liAH CO!o4BINED INLETS. 
3. EXCO>T AS SHOWN OR NOTED, UNITS SHALL BE 
CONSTRUCTED IN ACCORDANCE WITH 1HE REQUIRDIENTS 
FOR CATCH BASIN TYPE 2.. 54" WIN. DIAIL 
4. PIPE SUPPORlS AND RESTRICTOR/SEPARATOR SHAll BE or 
SANE IIAleaAl. AND BE ANCHORED AT 3' IWC. SPACING 
BY 5/8" D1AIL STAINUSS STm EXPANSION BOLTS OR 
Elof8EDDEI) 2" 1N WALL.. 
5. THE RfSIRICTOR/SEPARAlOR SHAU. BE FABRICTED FROio! 
.060" ALUIIlNUII. OR ,06+" ALUI.IINIZED stm. OR .OM • 
~VANIZEO STm. PIPE; IN ACCO~CE WITll MSHTO M 
36, II 198, II 1117 AND II 274. ~VAHIZ£D STm 
SIWJ. H.l.VE 'IREAlloiENT I. 
6. OUTl.ET SHALL BE CONNECTED lO CULVERT OR SEWER PIPE 
WITH A STANDARD COUPUNG BAND FOR CORRUCAlED METAL 
PIPE, OR GROUTED INTO THE BELL OF CONCRETE PIPE. 
7. lHE IIERTlCAL RISER STEll OF THE RESTICTOR/SEPARATOR 
SHALL BE THE SAME Dw.t. AS THE HORIZONTAL OUTU:r 
PIPE, WIIH AN a• MIN. DWol. 
8. F1WIE AND LADDER OR STEPS OffSET SO THAT: A. 
CUAN0VT CATE IS VISIBLE FROM lOP. B. CUMB DOWN 
SPACE IS ClEAR OF RISER AND CI..EANO\JT CATE. 
C. f"RAWE IS CLEAR OF CURB. 
9. IF METAL Ollll£T PIPE CONNEC'IS lO CE:IoiENT CONCRETE 
PIPE: Ol1Tl.ET PIPE lO HAVE SMOOTH 0.0. EQUAL lO 
CONCRETE PIPE LD. LESS 1/4-". • 
10. IIULll-ORlfiCE ELBOWS WAY BE I..OC:'-lED AS SHOWN OR 
ALL ON ONE SIDE OF ~ lO ASSURE LADDER 
ClEARANCE. 

ORf1CE I 1 (BOlTOII) ... 6 IN. 
ORf1CE I 2 (TOP) ,_ 16 IN. ELEV - 83.5.5 

CONtROL MH DATA SINGLE POND 

CATCH BASIN DlAM 96" 

TOP ELEV ELEV 91.0 
RISER DIAMETER 48~ 

RISER ELEV ELEV 85.4 

OUTLET DlAM 24" 

OUTLET lNV 81.5 

ORFlCE #1 DIAM 4" o a 81.5 
ORF i/2 DlAM 14" 0 EL 82.5 

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

2-025 

97 

USE BIRD CAGE O'v£RFLDW 

POND CONTROL 
STRUClURE & 
SPILLWAY DETAILS 
01-20-2012 



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

Versioo UO 
ill files rill ~ 1911mttell il the iarkiDg Din:clllll 
Varhng llinctCJV:C:Ilc_llda\clltJIIt 

cwn: a DeY Tile Series 

Pax!lct ian o! iw-.OH Tiae Series 
Projs:t lo:atitll . ~ 
~till; Series prelme.tsf 

Regicml ~ f~:tm 100 
~ta TJJ!! . lisll!ric 

Cmti.ng 1S-uaate Tile Series File 
loading Tia: Senes file:C:\lC_SUI*\I.t_D!TN.liD5B.nf 50 

Till famt 11.!! ~aes !i:ali.ng YdO 
J.D!dilg Tile Series File:C:\IC_5WNC_DUN.l!C15i.srl 5D 

Fl~ Patb: len¢h 208.90 It' 51~ 0.100000 
Till Grass 11.31 acres ~ !dO 

loading Tile Series fite :C:\T.C_SVDNC_UTN.l£115lsrf 50 
Fl!w Path !en¢h 10.10 It f 51~ 6.100000 

!~ l.01a= ~ Yr:SO 

Total h!a 92.15 acres 
Peat Dischar;e: 2U1 CiS at UO t11 ~~ It lll !916 

Stmlll9 Tile Series File:pml!vae. tsf 50 

Tile Series ~till 

ICiiSCouand 

Pralrdi11 ol imlofl Tilt Series 
Project !o:atilll : Wdsbarq 
CoaJIItlll'J Series : ~f.tsf 

ieqlaca1 S:alefactar I. 00 
&14 TJJ!! hstoric 

Cmti.ng !S-Iiute Tile Series File 
iDadln~ Tile Series Fi!e:C·\IC_sm\IC_DUN.liDSlrnl 50 

Till f~mSt 13.0! ac:es Scaling Yr:SO 
I.D!dl.ll9 Tile Series Eile:C:\lC_SVDNC_DUN.lTG!Slsrf 50 

flov Patb: l!!ngth 200.00 It f 51011' D.IOOm 
Till Grass IU! a= Wing Yr:50 

~ T111e Series File:C:\lC_SWNC_DtTl\l.lil15R.srf 50 
Fllll' Path: !.eu9th 2000 ft '51~ 0.100000 

b~oas 1.11 acres AddUg. Yr:50 

Tota.Iw I0.72acres 
PW; ~ 2Ul O'S at UO m ~y II 1.11 1991 

St,ari.ng T111e Sertes File:~ .tsf SO 



Total .1m! IUl iC!tS . 

Peak Dlschlf9e· 1Ul Ci':i at UO ~ Xav II ill I !!I 
Star~ Tae Series .file:prede?bf tsf SO 

Tiae Series U!lputed 

CRUTE a lief I1ae Series 

Pra!uchon of hr.o!f Tile Series 
l'ro)!Ct Ur.atilll . Wd~ 

Ccajllti.Dg Series . prelevbtsf 
ilqiaa.ll !i:alefactcr 1.01 

&ta Tr~ · Bistor1c 
CmtJJg !Sotlllute Tue Series File 

loldiag Tite Series File:C \IC_SiDI\IC_IliT.NlmSB.rrJ SO 
Till Pasture 13.18 iC!tS !i:aling lr:SO 

l.oldiDg Tite Series File:C:\lC_SiDIIIC_DlTN..IEilSB.srf SO 
flor Path: length SO.OO It f 51~ 1.818000 

hjmloo 1.2! lOtS lddi.ng Yr: SO 

Total hea 75.11 acres 
Peal: Dlsch!I91!· 26 !7 Ci':i at 1:30 011 Sep 18 in l!l7 

Star1119 Tiae Ser1es File:prslevh.tsf 50 

Tiae Ser1es Cosputed 

ICR!S Cownd 

cmn: allfl Tiae Series 

Pra!ucti.aa ol hwlf lite Series 
l'ro)ect Ur.ation ~ 
Caapahng Series dmce. tsf 

iePilMl Xale Factor 1.00 
Data Tne l!storic 

Cnat1119 15-wute Tiat Series file 
!DI!liag Tite Sertes File:C\l!:_SVDNC_DlUIUIDSll.rrJ SD 

Till Forest 78.17 = Xaling tr:SO 
!D!dillg Tiat Series File:C:'JC_sm\IC_l)Ul\UlGlllsrf 50 

flor Path length 20000 It P 51~ D.!ODDDO 
T 111 Grass 18 .71 a= Addlllg Yr:SO 

ID!dillg Ttat Series File:C:'IlC_Sim\XC_DiTl\l.iE!liH.srl SO 
Flor Path : length 50.00 It P Sl~ 0.001700 

!apemCIIS 10 61 ICitS Adding ir:SD 

Total !rea 107.80 acres 
Pl!lk Di~: 3U7 CF5 at 1:09 cm lay II in ll!' 

Starinq Tite Sems file :~ace,.tsl SO 

T 1ae Series Cclp!tai 



l 

. I 

Plat£h011 of Rwloff Tile Series 
~~ l.o:atim · Iandsbarg 
Cmput!J9 Series : devdf tsf 

Xa!e factor . 1.00 
Data Tne : listcric 

· 15-ainute Ti.e !ims file 
lmdillg Till! 5er1es File:C:\!C_SV!NC_DiTNJffiiH.mf ID 

5Ul arns X4lug lr:IO 
lmding Ti.e Series File:C:\!C_SitlllC_DiU\Ultll!.srf SO 

fillf Path: lebgth 100 oo ft ~ SIOJ:e o.mooo 
1.01 aats Alfuag lr:IO 

lnadiDg Tile Series File:C:IIC_SVDNL_Dm\Urllll.srl 58 
fl01 Path: lt.Dgth 11.00 ft f 51~ 8.100000 

UO acres ·~ !r:IO 

Total he! · 11.17 acns 
Dis::har9e 11.11 as at uo tKI !ay ll1n m1 

Staring Tue Senes File:detdf.ts! 10 

Tiae Ser1es Ulp!\81 

ICR!S Coawd 

CR!lTt a Ill!¥ Tile Series 

Pttduction of Rlllloff Till! Series 
Proje:t Io:atum · Wdsbilrg 
ColpJt i.oq Series ~1Usf 

Xale FactO! · 1.09 
Data Tne listoric 

15-wote Tiae Series File 
l.oadiDg Till! Series File:C:IIC_SVfi\IC_Wi\UlPISB.nf SO 

n 11 acm fali.oq Yr:58 
lmdi119 Ti~e Series File :C~IC.SWNC_DUN.ill!IH . srf 10 

flov Path. length SO .00 It f Sl~ U!OOOO 
US aats .lddiD§ fr:SD 

Total !rea . 75.11 aats 

Distharge: 27.JI CF5 at l.lO 111 Sep II in 19!7 
Starillg Tile Series File:devh. tsf 50 



Rdin = dev ace (developed basin a,c,e) 

Tile :Uies Coaputed 

O!EI.'lt a t~tt T ite Series 

Pra!uctilln of Runoff tiae Series 
Project1.cx:atiCD ~ 
\mpllting !'enes · devh.tsf 

!U!e Factor UO 
Data TY!ll Historic 

!S-1inute Ti~e :Uies file 
lmding Tile Smes File:C:\Il'C_SVDN!C_DlU\lllPISB.nf 50 

7l.11 acres Xai!DCJ !dO 
lmding Tile Senes File:C:\KC_SVDMjiiUillil!IB sri SO 

Floi Path: length 50.00 It 'SIOJ!! n.D!OOOO 
US acres lddi1t9 Yr:SO 

· Total !rea . 71.17 acres 
Dlscb!rge: 11.36 CFS at 1:30 011 Sep 18 in 1m 

Storing lite !'enes File:de9h tsf 50 

CREm a =' Tile Series 

Pnmttillll of Rlmoff Tie Series 
Project 1.cx:aticm Iandsllllr9 
CrJJputiJIIl Series · rdin. tsf 

Xale Factor : 1.00 
D.lta TY!Il . Historic 

!S-1inute Tile Ser1es File 
lmding Tile Series File:C:\II_SVDNC_D1U\UTF15B.I'IIl 50 

7U7 acres Xali119 Yr :SO 
lmdiJI9 Tie Ser1es File:C:\XC_SOOII:_DlTN.1TG1SB.srf 50 

nov Path length 100.00 ft f SlOJ!! uoom 
18.71 acres ldditg !dO 

lmding Tile Series File:C:\XC_SOOII:_DlTN.1£1!5i.srf SO 
Flov ?ath J.enqth so.oo ft f Sl!Jil! o.nomo 

lUI acres Adding Yr : 50 

Total !rea : 107.80 acres 
lU7 CFS at ~:frO oo Kay II in 19!£ 

Storing Tilt! Senes File:rdin.tsf 50 



, .. , 

fla 

11' 
ru 

!Ill!> 

-· 
.e l 

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

Peak Flor iate 

Peal: Flor Rate 

Peak Flor Rate· 

Peak F!Of Rate· 

mu Ill 

lmdiJg Tile Sel'lls File:~. tsf 18 
11.11 as at &:oo oo !ar u u 1m 

I.ar- 0.00 Factor. 1.00 
iDadiJg Tille Series File·praiefbf.tsf SD 

11 &J as 1t &:oo oo lflr u i.D m& 
laf J.on F~etor · 1 on C!apleted Yr:Sn 

lmdiO<J Tile Sems File:predeolb . tsf 50 
1u1 as at u o a1 5e!l 11 lA 1m 

laf 0.00 Fattor: 1.00 C!ap!eted Yr SO 
so.os as 11 us oo iflr 11 it 1m 

StarlD'J T11e Senes File:tazget.tsf 50 

I 7 0 II 

scales. lags (travel tille) and sus aulhple t~es 

files . SiDsle tiaeseries lo!y aloo ~ scaled ar lag'leli. 

ytJ~De!ll 

~ tilesmes files to l!! llSed l•.lS') 
lag (tmel) tiles far te tiJesenes (default IS 0.0) 
!ale Factor far tbe tiJesaies ldefaalt is !.D) 
(scale factor • 5.0 rillaultiply each timtep of 
t~1es SJ2clfifrl) 

roat~Ae rill 
5aiScili the ti.Jeser1es files as ~ifrl 
Save lbe a.;mite nwff tiuseries to a file (•.l'X) 

Bote: The saved tileseries rill!!! ir. lbe standard mol( 

fanat . Stage dAta fila SDIIte twseries rill DOt l!! car 



11.38 4l 1121182 11:15 12.11 31 l.U 0330 
15.09 1£ 1!11183 us 11.81 35 1.15 0.310 
11.B5 1 lll!l0!831l:OO 11.19 u 1.11 o.m 
10.11 11 111111!81 21:15 1Ll9 31 Ll1 o.m 
1! 81 20 lll!11!15 IUS 11.01 38 1.l3 0151 
21.01 IS 1!12118£ 1:00 IUD l! 1.30 0.131 
12.11 31 liMB 11:01 11.83 10 1.11 Ull 
IUD 39 11/22188 11:1S !Ill II 1.11 U!l 
13.95 1 1109190 11:15 18.12 12 1.21 0.111 
2U1 ' I!M111:00 10.38 ll 1.18 0151 
1811 11 t/1811118:00 U! II 1.15 0.131 
11.20 11 StMllS:OO 9.80 15 1.12 . 0. 111 
11.19 l' 12118193 6:30 9.70 " 1.10 8091 
1170 32 111Y,S 11:15 1.11 11 1.08 0.811 
58.05 ·1 IIIII" US 1.13 18 us 8.051 
1111 3 1111m uo 1.21 I! 1.0) 0.031 
18.£3 11 10130t17 £:00 uo 50 1.01 0.011 

Ptili su' 100.00 6.990 
Peaks 11.91 58.00 0.!80 
Peaks JUJ 25.10 uo 
Peaks lD.SO 11.00 uoo 
Peaks 18.73 8.00 0.875 
Peaks 1101 5.00 8.800 
Peaks 1s.n 1.00 0.500 
Peaks 11.15 1.30 0.231 



Compute target flow durations 

IWJSis Tools CwaDd 

Col.pite Flov DIIRATIOR and l'.Jceedeoct 

- Stage/[Jisdarge cwve :t~l.tsf 
Col.pit1J19!ntervaJ la.atiCIIS 
QaputiDg Flov DmtilmsUipleted Yr:ll 

~atims' ~Probabilities to File: t~t.dll!' 

F~ ~atioo I~ Tiae SerieS File:tar']et.tsf 
Cvtoff Cmnt F~ (1( ~_Probability 
as x % 
l.l! 141286! 81.31! 11 .11' 11611 ll .lliE+CO 
3.51 1t130& . 13.830 !U86 l.814 O.l!IE-Vl 
s.81 mo! 1.112 !l.m ue3 t.nor-e1 
8.17 117&l 0.671 ''-~" 0.131 1111£-Vl 

I0.5o ms o.2i1 lUIS 11.m um-e2 
12.81 t7SJ uoo !!.m uu o.1m-e3 
1515 IU 11 .031 !US7 Ul3 . 81l2E-83 
tua m o.015 !Ull o.m um-o3 
1'-BD 213 0.011 n.l81 o.m D.11!E-03 
22.11 m o.o1o " ·"I o.oo6 o.mE-el 
IUS 70 0.001 !!.m 8.001 O.lG0£-01 
16.78 13 0.001 !! . m Ull1 11.126E-CI 
lUI ! 0.001 !!.!!! 0.1101 0.712E-CI 
3113 5 0.000 100.000 0.000 0.117E-C5 
33.7' 0 1.000 100.000 8.001 8.157E-ll5 
3'-11' o e.ooo 110.~0 o.eoe usJE-85 
38.11 1 0.001 118.006 0.800 O.liiE-05 
1o.11 1 o.ooo 11o.ooo o.m o.11BE-o5 
13 .06 I 0.0~ 100.000 0.000 0.171£-85 
1s.n 2 o.ooo 100.000 o.m a.571£-o6 
17 71 8 . 8.01& 110.000 0.000 . 0.571£-86 
SB.Ol 8 0.001 101.080 I.Oot 0.571£-66 



Compute rd in peaks 

~ -

fmJI!le PillS aDd FID9 Frequea:ies 

lredi119 S~ge/DlsdlaJ'le cme:I'Tiu.W 
Fl09 F~ ooysis ~ III Crelhcients 

Tile Senes File:!fu. lsl Mean' 1.137 Sld!AlV' U72 
Pro]ecl mtim:laro:!sburg Sler- .0.111 

Tile Series File:niin.lsl b' 1.111 s~ 1.112 
Project mlllll:lall:lslmg Sler- 0.111 
-woal M FJ.ov Rates- --f]Ot fre:rueq Oa[fS!S-

Fl09 Rate RW lue of Peal: - - Ms - - ~ 1/etm l'!dl 
(Q'S) (Q'S) Peria! 
11.16 11 ltl!lll 17:30 lUI 1 1958 o.m 
21 1J 3 l!OJIS6 11:15 lUI 1 31.1l om 
11.15 13 110!1Sl uo 171J l . 1!.18 0.919 

9.99 10 111181)1 18:11 IUS I ll.OI o.m 
10.12 37 11031)316:30 11.n I 10 9! 0.!09 
1351 16 9t161S116:00 1181 ! 9.01 0.889 
B.U 16 5113155 0:15 11.10 7 HI 0.819 
7.70 17 111221SI 6:11 2011 8 UJ 081! 

1019 36 112M7ll:ll 19.11 9 181 om 
10.31 39 !2115151 lUO 19.17 10 5.11 O.Bal 
1911 9 9126159 13:15 18.13 11 us om 
11 53 31 11)111!59 lo.ll 18.21 lZ Ul 0.76! 
113 II 1tWl!10:15 17.98 ll 1.99 ow 
I 18 50 1101161 20:00 17.39 11 370 o.m 

11.06 16 1128163 19:00 17.16 15 l.U 0.709 
12 .1' I VIMI 17:11 11.06 16 3.21 U9i 
11.20 31 11121111 1:30 16!1 17 3.03 U 70 
uo 11 ~"" 1.15 16.57 18 281 o.m 

11.19 31 IIIM7 11:15 15.89 ·a 170 o.m 
ll .S8 15 V02"8 3:15 11.30 10 251 UlD 
17 .98 lJ V2M916:00 101 11 2 II 85!0 
1.30 I! 1121170 1:00 11 .30 12 131 0.510 

16 .51 18 9102111 1:00 11.15 13 1.21 0.550 
21.11 6 9110172 13:15 IUS 11 2.13 0.530 
1 19 18 10125111 10:00 1358 25 1.01 0.510 

11 OS 11 !ll1l!1l 0:30 ll .ll 16 1.96 0. 190 
19.17 10 12121111 1:00 1313 27 1.89 0.170 
11.91 ll 11129/)5 13.30 1311 18 181 om 
11.97 11 8121177 13: 30 11.68 19 1.75 0 130 
11.30 12 12101177 20:10 11.11 30 1.70 0.110 
8.71 15 101231)8 11:11 11.9( 31 Ul 0390 

13.11 18 11111!19 us 11 .53 l2 1.1! 0.370 
18.13 11 5110181 21:00 11.1! 33 1.11 uso 
9.21 12 IO!Ob!SI 1:00 lUG ll U! O.llO 

ID.ll 38 711]183 1:15 1091 35 1.15 8.310 
2UI 8 1t21181 15:01 10.19 l' l.U 0.291 
8.11 13 ll!Dl!SI 1t:OO 1U1 37 l.ll 1.271 

15.30 20 10121/15 lUI 1D.ll 38 l.ll 8.251 



1U1 37 21.19 o.m 
13.51 ~~ 11.81 U81 
1.11 H 5113155 us 11.10 U~1 

710 17 12122155 us lo.£1 0.819 
10 .11 36 1111157ll:l5 !Ul om 
ID.31 39 l112SI57 11:00 19.17 0.801 
11.12 9 911bl59 13:15 18.13 11 175 om 
11.13 3l 10121!51 IUS 18 11 11 Ul n.m 
873 u 2111!611UI 1798 ll 3.11 0719 
5.18 50 1102tb1 20:00 17.31 ll 3.70 o.m 

ll.Oi 16 111816l!l:OO 17.16 15 3.11 U09 
11.11 5 6(1816111:15 17.06 16 3.11 o.m 
1!.10 31 ll!MI 1:30 1U1 17 303 o.m 
9.10 u 51061£6 1:15 1U7 18 1.85 o.m 

1111 33 1/17167 !1:15 15.89 11 vo o.m 
13 58 15 b/02168 3:15 15.30 20 2.56 om 
17.18 13 6113/il 20:00 1197 21 111 o.m 
7.30 19 1111170 1:00 11.30 11 2.31 0.570 

1U7 18 9101171 1:00 11.15 13 2.11 uso 
1181 6 !11017lll:l5 lUI .11 1.!l 0.530 
7.19 u !0125172 10:00 13.58 11 1.01 0.516 

11.05 21 l!tll/73 uo !U1 16 1.% 0.190 
!U7 10 11127171 1:00 !3.13 27 U1 0110 
lUI 31 11129175 13:30 13.11 28 1.82 0150 
1U7 11 8115177 13:30 !168 2! 1.75 0.130 
11.30 21 ll!C!I77 21:30 !Ul 30 1.70 o.no 
8.72 II 10123178 11:15 lUI 31 Ul o.m 

13.11 28 12115179 6:15 !Ul l1 151 0.170 
18.13 tl 5110/8111:00 1!.11 ll LSI o.m 
1.21 12 !OIG6181 1:00 1120 31 111 U30 

1D.31 38 7113183 1:15 IU · 31 Ul 0.310 
2D.61 8 1121181 15:00 10.11 36 Ul o.m 
8.71 ll 11!0111110:00 10.11 37 1.37 0.171 

1530 20 !0122185 IUS !OJ I 38 1.33 Ull 
18.11 11 1111!186 8:00 10.31 39 uo 0.131 
12&8 29 SIMS IUS Ul 10 1.17 0.111 
10.% 35 1112MB 12:t5 uo II 1.11 O.tn 
lUI I 11091l0 11:15 l.ll 12 1.21 0171 
!U1 17 1101"117:30 8 71 13 1.18 0.151 
!Ul 11 .!118m 13:00 87l II !II 0.13! 
!ill u ~'21113 15:00 8.71 l5 1.12 0.!!1 
13.1) 17 111611111:15 8 .II lb 1.10 0.011 
12.11 )0 9117/SI!US 7.70 17 108 0.011 
3Ub 1 11111!1 !:00 7.19 18 1.05 0.011 
1Ul 1 ltt8m u~ 7.30 19 1.63 0.031 
2UO 7 8tW98!U5 5.18 50 HI 0.011 

Peals l5.80 !00.00 8.!90 
1!78 suo o.m 
2UO 1100 uo 
22.87 10.00 uo 
1U5 8.00 0.875 
!9.05 5.00 0.800 
!3.58 1.00 0.500 
I D.! I 1.30 0.231 

S:llll 



Compute rdin durations 

hal !Sis Tools Coawd 

U.p~~te flov DDiliTOH llld Esi:eedEnre 

lmifug Tile Ser1es file:!da lsi 10 
Catp~~tilg lctervallo:aticms 
Uliputi.cg flov !maticmsf.clpleted Yr 50 

l!!ratiii!IS ~~Probabilities to file:!da.dcr 

lUI 1!11191 uo U9 18 1.01 0.011 
2!31 Yl8191 1:11 1.30 49 1.03 ·o.031 
2UD 1 Ill"'* 11:15 1.18 10 Ul 0.011 

~ted Peaks 31.80 100.00 D.l90 
4puted Peaks ll 78 50.00 9.!80 
iap;~ted Peaks 2UO 21.00 0.!10 
iapated Peaks 22.87 11.08 O.lOO 
iapqtedl'eaks 11.81 8.00 0.171 
iapated Peaks lUI 1.011 0.100 
iapated Peaks 13.18 2.00 0.100 
iaputed Peaks I D.! I l.lO 0.231 
:C.p~~ti.Dg l!!ratiw. 

flov Daratioo fro~ Ti.e :tnes File:rdic.ts! 
Cutofl C~nm t r requeccy Clf FJtmlera_l'rob.lbilitv 

CFS 7. % 

0.81! 1117000 IUU 89411 10 .519 0.106£;00 
2.11 111106 s.m 98.416 1561 U56£~1 
416 lOW 1.183 99.619 0.381 0.381£-02 
1.82 1520 .0,218 99177 0.123 0.12lE-02 
7.18 1218 8.010 !9.947 0.013 0.532E~l 

U3 489 8.011 99.971 o.m 0. 253£~3 

1019 219 8.013 99.!87 0.013 i.128E-JJ3 
11.15 95 0.001 99.193 0.087 1.736HI 
IUD ss 0.003 lU% 0.001 1.122£-01 
11.76 2S 8.001 99.997 8.093 1.280£~1 

17.11 n U1 ,,,8 0001 1.171HI 
1!.08 ll 0081 ,, 0.001 1.970£-05 
10 73 7 0.000 !9.999 8.801 I.S71E-8S 
22.39 3 0.000 100.000 0.000 UOOE~I 

2101 0.000 100.000 &.000 U12E~5 
25.70 0.000 190.000 0.000 0.281!:-01 
27.36 0.000 100.000 0.000 0.228£~1 
'29.02 0.000 100.000 0.000 1.171£~1 

30.07 0.000 100.000 0.000 0.111E~5 
32.33 0.000 100.000 0.000 0.571£~6 

33.99 0.000 100.000 0.000 0. 571£~6 
31.61 0.000 100.000 0.000 0.571£~1 



• I 

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

f.cd Sin.Q9 llete~~tiCD!Ilete~~tiOII facility 

lOii 19 r iae !'eries 

loadilg Ti~e !'eries File :devdf. tsf SO 
flot Rate: !Ul !Bat 1:00 em Kay U u 1991 

~ l DO Factor: 1.00 Capleted fr:IG 
IDadUq Tile Series file:devb tsf It 

Flar ~te: 27.ll !B at l:lt m Sep 18 iu tm 
ug• 0.00 factor: U O Coapleted fr:SO 

Flov Rate: 27.15 m at uo Oil Sep 18 in 1!17 
Sll!rill9 Tiae Series File: bypass tsf SO 

file !'er~.es additi011 eotplete 

. I~ 

J..J~ 



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

loadiDq Tiae ~ies File:rdin.tsf 50 
loadiDq Tile ~ies File:bjpass. tsl 10 

P.esenoir bti119 [PID Facility] 
Years Caplete: 10 

I~f!Oit'Oatflor balysis 

Peak Inflov D1sdiarge. 
Peak Outflov DiScharge 

Peak Resmo1r Stage: 

lU7 as at i:OO OD lar u in !!% 
lUI as at 11:11 011 Jan 9 in 1!90 
l.!1 Ft 

85.11 Ft Peak !1tsmoir !:lev· 
Peak. Reserroir Storage: 303531 Cu-Fl · 

Tile Series:bypass.tsf 
Peal: Sum! Dischai¢ 

UGS!Nt 
Stori.Dg Tile ~ies file:rdout.tsf 10 

lUI as at 11:15 OD Jan 5 in tm 
Stori.Dg Tile ~ies File:dsout.tsl 10 

FrequeDcies Ueili smd to File:rdoutpks 

Peaks Ca!OJ!atloo .Point of Coapliance 
Ioadi.Dg Stage!Dischaz9e CIJI'Ie:dsoot.tsf 

Flov freQQeDCV lnalysis lojPearsa~~ Ill Crefficients 

Tile Serus File:dsout. tsl 
Proje:t !a:ation:Lindsb~ 

b• l.lll Stdler- Ull 
Sk.ev• 0 .251 

F~~ & Peaks saved to File:dsoot.prs 

Peal:s Plotti.n<j 
ReadiDq Flo• Frequency :roout. pks 
!IP.ading FJ01 fl'8jQfllt1:mt .lf:s 

Reading Fl0t Fre:ruerJCY:tuset.Jb 

Peal:s Plotted 

Ouratiou CalculatiCll .. RID Facility 
IntemllocatlllllS 
Flo1 ~atious 
Ourations:Qapleted lr:SO 

DiratiO!IS & Wedeiire Probabiht1es to File:rdou\ .dur 

Dura tiC!! CalOI!atiOD .. Point of Coapliana: 

Fl01 ~atillllS 
Ourations:Capleted Yr :SO 

Iooditlg Tile ~ies File:dsouUsl 10 

Darat1011S & llteedel!ce !'ro00bilit1es to File:dsout.dur 

Dllrati011 Plottin<J 
loadiDq Flov Durati011 File:rdout .dar 

--~~~~~~~~-



Ti~~e Senes File:dslJot.ts{ lean' l.llS Stcllev> 0.111 
Project lo:atica:laDdsbll!g Sler 0.251 
-hnual Pell Flew iates- --f101 F~ balysis-

Fl01 iate iWt Tille of Peal • • IWs • • iWt ietm !'rob 
(CFS) (CFS) Perial 
11.1! II 2t!VI9 10 30 lUI 8!.50 o.m 
21.17 I l10ll50 15:11 lUI ll.ll Ul 
13 IS 6 21WSIIU5 11!8 1!,59 Ul! 
9.77 l8 1130152 811 2117 IUS o.m 
9.19 10 1118151 18 00 2U9 10!9 0.909 

ll2! 15 1111151 1615 13.11 Ul,0.889 
12.75 18 2107151 lUI 22 76 7.11 0.86! 
12 .03 30 1(111151 15:11 1U6 Ul U 19 
11 .11 31 12109/56 11:11 11.71 5.U o.m 
8.5! 11 1117158 £:15 11.38 10 1.21 8.809 

IUJ 11 !IM! ll:lO lOIS 11 Ill US! 
Ill£ 11 1112115! 8:15 1136 11 Ul o.m 
IUD ll 1111016 0 13: JO 11.18 13 l.l! 111! 
Ul ll 12111161 !:15 1189 ll J.7o o.m 

11.32 3l 1128163 I !:10 1£.81 II J.U 1.709 
21.1£ 8 611816111:10 IU1 II 3.22 U90 
lUI 19 1!2!16 5 I : 30 15.33 11 J.Dl 0110 
5.59 Ill 1/851" 11:00 15 OJ 13 2 85 uso 
U1 II 1111316£ 1:30 11.31 I! 110 9.630 

12 .08 2! £1021£1 13:30 11.28 20 156 U10 
16.71 1! 6tll16! 20:00 11 .11 21 '2.11 o.m 
8.68 16 12!lll£! 20:1S 13.15 22 1.31 0.510 

21.19 5 91W11 1:00 13.77 13 1.21 o.m 
18.28 1l 1128112 I S:l5 13.57 11 1.13 O.llO 
8.86 15 111JI7l 3'15 13.15 11 2.01 0.510 
9.11 ll 11111173 1:30 1195 16 196 0.190 

21.38 10 11127171 1:15 12 93 11 189 0170 
13.51 21 11102171 23:00 12.75 18 1.12 D.! 50 
9.02 II S!llt71 23:30 12.08 2! 1.71 B.HO 

13.71 2l 12t01/7111:15 11.01 30 110 1.110 
9.99 31 110611! 11:11 IUD 31 Ul o.m 

IB.JI 11 )(IJS/71 us 11.17 32 1.55 1.371 
IU2 15 1112118113:00 11.37 ll 111 8.350 
11.37 33 112)182 21:15 11.32 31 1.1! U30 
15.33 l1 lt05t83 !:IS 10.89 35 us 1.310 
21 71 ' ltM I 2l:15 10.50 31 Ill e.m 
10.50 36 11101/SI ll:OO Ul 31 l.l7 1.271 
IS .Ol 18 10122185 lUI !71 38 i.Jl 1.151 
20.15 II 1112418! 1:15 967 39 130 Ull 
IO.SO 35 )127181 9'15 !.1! 10 1.27 Ull 
9.21 12 410St8! 15:15 9.21 41 121 0.1!1 

32.51 l 1!09190 11:15 U1 42 121 O.l7l 

I 22.1! 7 llt1l19n 11:00 UJ 13 118 0.151 
ll 95 12 11181'l2 11:00 !.02 us 0.131 
IUS 10 5121!93 15:00 8.86 1.12 0.111 
7 !5 48 121W9l UO U8 1.10 0.091 

11.95 16 21111911!:30 1.59 1.08 0.011 
31.!2 2 Stli!SI HI 7.95 1.05 0051 
1U8 3 !1111'l1 1:30 U3 1.03 O.Oll 



U7 18 1130/11 us 2U1 I IUS o.m 
919 10 1!181S3 11:00 lUI I 10!! 0.10! 

13.19 11 .J/12151 lUI 13.!5 ' Ul OJ8! 
1171 28 2!17/SS 11:15 11.16 1 7.11 0.861 
11.03 !0 111li!SI11:11 21.16 I Ul om 
1111 31 12189156 11:11 21.71 l U£ o.m 
8.5! 11 1!11118 us 11.38 10 1.11 0.80! 

1111 11 Y21/S9 ll.JD 1DJI II us D.789 
lUI 11 111211)! 1:15 lUI 11 Ul 0.711 
IHO 11 11120160 11:30 11.18 11 U! o.m 
Ul I! 11111161 9:11 11.8! 11 l.70 o.m 

ll.l2 lt 111116li!:OO IU2 II 3.U U09 
21.8' 8 Vl~l 11:00 !U1 u 3.12 8.699 
ll.ll n vn,,s uo !Ul 17 3.11 U10 
1.59 50 !tOll" 11:08 11.03 18 l.ll usa 
9.17 u 11113/66 ue 1131 " 1.10 U!O 

11.08 2! 1101168 1l:l0 IUS 10 2.56 UIO 
IU1 16 612lt0! 2U IU6 {! 2.U 0.1!0 
us l6 1211!1£! 10:11 IUS 11 1.11 U10 

1U! I' !101111 2: DO 13.11 13 1.11 0.110 
18.18 i3 111it12 15:11 11.57 11 l.ll 0.510 
I.U II 1113173 J·ll Ill! IS 1.01 0.510 
Ul n 11111113 u 11.!5 X u' o.no 

11.38 10 11121111 1:11 ll.!l 17 !.&! 6.170 
IH7 11 11101/75 13:00 11.11 28 1.11 0.110 
9.01 u S/25171 13:30 11.08 1! 171 O.llO 

1311 ll 1110117118:11 11.01 10 I 10 o.m 
U! 31 M617! 11:11 IUD 11 Ul o.m 

18.36 11 1111111! us 11.!1 31 1.1! 0.370 
1682 II 1!11!180 ll'DI 11.31 11 LSI 0.310 
11.31 31 112l!8118:11 11.31 31 1.1! 0.330 
II 33 17 11111!11 HI ·10.80 31 Ul O.JIO 
11.71 ' 1111/11 13:11 li.IG 36 1.11 o.m 
10.50 3£ 11101!81 11 : DO U! 11 l.l1 0.111 
11.01 18 !Ot2118I!UI !.n 38 l.l3 0.111 
lU5 11 l!tll/8, 1:15 '£) 3! u~ 0.131 
U.B~ 35 3121188 HI l.ll ~~ 1.11 0.1!1 
!.22 11. 1!0518!15:11 !.17 n 1.11 0.1!1 
lUI 1 ItO!~ 11:11 !.21 11 1.11 0.11! 
11.1' 1 11111~ 11 :10 Ul ll 1.18 0.111 
IUS 11 11181!111:00 9D1 ll I !I 0.131 
lUI 10 l!ll!ll 15:00 1.16 II 1.11 0.111 
Ul. 18 11110113 £:30 1 ol to 1.10 0.0!1 

lUI 1' 111!1!5 19:30 Ul 17 1.01 0.011 
3U1 1 51111!6 us Ul 18 Ul Ul 
1UE l 9118/ll 1:30 Ul I! Ul 0.031 
U1 3! 10130117 uo U! 50 Ut 0.0!1 

Cmpvtal&ll:s lUI lOU om 
Cmpltalfe.Us 33.31 18.11 0981 
Capital Peals lUI 1s.e 0.!69 
~pilli!d Peaks 23.11 lo.ot UOD 
QaputedPeaks 11.13 8.00 0.111 
Ulputi!d PeW !!.11 1.00 uoo 
Cmputel Peaks IU! 1.00 0.500 
Cm~tel Peals 1.!1 Ul o.m 

7~A4 



U) 

u.. 
~ 
CD 
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..c:. 
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.!!! 
0 

Refum Period 
2 5 10 20 50 100 

10 o rdrul.plls in l..andslx.rg 
• dsoulpks 
• la"gelpks 

10~---r-----.-----r-----,----~--~--~--r---r---~-----,-----,-----,--~ 

1 2 5 10 20 

...,. 

.., 

N 

00 

30 40 50 60 70 80 00 
Cuirulati..e Proba!i6ty 

95 98 99 

rdootdur 0 

dsout.dl.r • 
t¥get.dur . • 

Note that dsout flow durations match or are less than target durations which demonstrates no increase 

in flood durations flows fr:om 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 



Finally, compare flow durations for pond 

.. , ____ --. ~-· --·~·· ~ ~. -- -

wlrm Tools Ca.md 

COil'liE Flav Durations 

lnadilg S~sch.r<je C11m:dntt t.s! 
J.oadill<J Tile SerJ.eS File:W<)el.tsf 50 

lnadug Slage!Disch.r<je cum. W<)et.lsf 
lnadug Tioe Series File:dsa!Usl SO 

Cosputins Duratia!ls:Cospleled YdO 
Caapul!Dg Duratia!ls:Coapleted YdO 

Base F1le: target.tsf 
Nev File: dsout.lsf 

r-,ntior~ U..parisoll .lnaylsis 

Durali011 CoapariSOII Cosputed and Saved 

Base file target. tsf 
Mer File: dsout. tsf 

llnits: Disclw9e Ill as 

Output file:cmpm.prn 

-fractioo of Iue-- --a.rl of Toleranre--
. Cutoff Base R" &ge Pni>abihty Base Hew il:Wge 

7.16 I 0.19£-01 9.19E-01 -0 .1 0.19£-01 U£ 7.85 -0 .1 
11.10 I O.liE-01 O.lSE-01 8.8 O.HE-01 11.10 11.31 U 
lUI I 0 SlE-Ol 0 5CE-03 11 0 53E-03 ll ll 1Ul 0 6 
17 .59 I UE-03 UBE-Ol -10 0.18E-Ol 17.59 17.51 -0 .1 
10.83 1 D.llE-03 0.9lE-OI -18 .9 O.l!E-03 1U3 10.39 -1.1 
11.08 I 0.16E-OI 0.80£-05 -6U 0.16E-OI lUi 11.53 "'I 
11.12 1 OJ7E-05 D.JCE-05 -61.l o.m:-05 1731 13.11 -1U 
30.57 1 o.m-o5 o.m-lls -71. 7 o.m-os 10.57 1Ul -10.1 
ll 11 I 0.16£-05 0 00£+00 -lOU 0 46£-05 3381 16 00 -ll 1 
37.05 I O.liE-05 O.OOE+DO -100.0 O.liE-05 37.05 18.99 -11.1 
ID.lO I O.llE-15 0.00£+00 -100.0 U3E-05 ID.lO 19.96 -15.7 
13.51 I 0.17£-15 O.ODE+OO -!OD.O 0.17E-05 13.51 30.71 -19.5 
iU9 I U7E-i6 0.00£+00 -100.0 0.57E-06 IU9 32.S9 -30.J 
50 .03 I 017E-i6 .0.00£+00 -IOU 0.57£-06 50.03 31.59 -lU 

poSitive =s1011 • 0.110 cfs ( U%1 
at 11.11 cis 011 ·the Base Data:t.II9et.tsl 

at 11.61 cfsan the l!etl:\lta:dsait .tsf 

~~eqative mmiaa • 11.11 cis (·JU%) 
at 50.03 cis 011 the Base Data:target.tsf 

cis em tbe !let llata:dsout.tsf 

Jj 

Note that the first value is less than 0 ~nd 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 thresho.ld 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. 

Versial '-00 
ill filis rillle .readlrrittc il !lie 'iaimg Dincta!? 

· bWg DiM:tmT:C:Iit_ma'mt)lllt 

ha.lys:is !mls CwaDd 

Cmpute P!JIS aad Flcr r~ 

laJdUq Tile Series F~:praleft. tsl 5D 
flcr Fzrqecy b.llyxis Io;l'ea!u ill Ca!fficienls 

Tie Series file:pmievh.tsf a • 0.862 S~ 0.272 
!'IOjtJ:;t llralim:~ !m< 0.311 

F~' &!ks !a1lld to F~:prs!m .pl:s 

laJdUq Tile Series r~:tlm . tsf su 
r1cr Fzr.qm:y ba!JSis ~ m Ccztticie~~ts 

Tie Series File:devi.tsf 
!'IOjtJ:;t Ia:atim:!.mls!mg 

Jean• Ul! St&eF 1.213 
Sler 1.2!0 

r~ ' PU satl!l! to File:dmi.pl:s 



~ 

Tile !i:rus file:pr!devh.ts! mm' u2 s\dllev< un 
Pmjtclla:atiad.mlsbuog ~ 0.301 
~!'eM Flm htes- --fl!w [J:IIIIZlCY Wlysu--

Flm hte iaDk Tie o! Peak - - l'tsU - - · l1W lietm Pnm 
(OS) (OS) !'erial 

~- ! 1D.1.1 17 211Vl917:l0 ~J7 1 8!.SO o.m 
15.1! 6 liGliSO 15:15 21.11 2 32.13 0."' 
1.58 25 218!.1117:30 22.71 l 1t58 0.!19 
5.11 ll UIMII8:!5 19.!7 I II.~ e.m 
1.22 38 1/0l!S31U5 11.33 s IUl U! 

1U2 13 !/16151 l.£:00 1U9 6 !.01 0.889 
1.11 39 1107~1U5 IUS 1 1.61 0.86! 
3.65- U 12/lliSS 11:15 13.58 8 Ul 8.80 
S.28 29 2121157 13:15 13.1l 9 5.8! o.m 
1.10 10 12/25157lHO 13.27 10 5.21 0.809 

11.65 II 912VS! 13:30 11.27 u us c.189 
1.61 36 1112115 9 0 : 30 12.10 12 Ul 0.16! 
U8 II 211'-1118:15 11.!2 13 l." 0.10 
2.1! 50 12111"1 us IUS II 3.70 a.m 
uo 19 212811i319:8i 11.39 1S l.U a.m 

1U1 I ll1811il I:!S 10.13 16 3.22 o.m 
S.l7 30 111MI 2:15 1D.21 17 l .Dl o.m 
3.51 IS SIOV'I 7:15 9.81 18 2.8S o.m 
U9 21 2111"1 1(:15 uo 19 2.10 a.m 
1.1! 21 61112118 !:lS 9.18 20 2.51 o.m 

13.13 9 1123"' 10 : 00 U! 21 2.U o.m 
2.91 I! 1110'-19 13:1S 8.12 22 2.31 O.S70 

22.11 3 5101171 2:00 7.81 23 2.22 o.m 
12.70 12 6I2Y72 2:15 7.10 21 2.13 0.530 
3.05 18 1/ll/13 2:15 7.58 1S 2.11 0.510 
5.1! 28 11111173 0:15 U9 21 1.96 o.m 

13.11 10 12127174 1:15 5.81 27 1.19 o.m· 
5.06 33 1212Y15 13 :3D U! 28 1.81 0.150 
1.80 21 8125171 23:30 5.28 29 1.75 U.IJO 
9.81 18 9121178 11:00 U7 30 1.70 O.UO 
3.18 11 1110(/18 20:15 5.11 ll Ul o.m 
1.12 22 12115179 us 5.09 31 U9 U10 

11.39 15 Sllt/81 22:00 5.01 33 1.51 0.350 
1.96 11 10106181 1:00 1.96 31 1.19 9.33D 
U! 32 VIBI1l 13: IS us 35 1.15 D.l10 

I 18.33 5 10/l0183 13:00 1.61 36 Ul o.m 
1.68 35 111011BI 20:8G 1.27 37 1.37 0.211 

13.58 8 10122185 11:15 1.21 38 1.33 0.151 
7.81 23 11121/U 1:15 I.U 39 1.30 o.m 
1.96 31 511111111:18 1.10 10 1.21 0.211 
3.21 " 1111218112:15 1.08 u 1.21 0.1!1 

15.65 1 1M/90 U:15 1.06 12 1.21 0.171 
10.63 16 1101/911U 3.81 13 1.18 0.151 
us 20 1/lJ/9118:80 3.65 « 1.15 1.111 

13.27 11 5121193 15:10 3.51 IS 1.12 0.111 
5.81 21 12110191 uo 3.17 16 1.10 0.091 
1.27 31 11130191 U:IS 3.18 17 1.08 0.071 

21.17 2 5111/9! 1:15 3.05 18 1.05 0.051 
1U7 I 9111197 1:30 2.91 " 1.03 o.on 



l.Bl U IIVlDm UG 2.(9 0.011 
Cmpu151Peaks (@ 0.990 

. Uliputal Peaks lUI 0.980 
Cclpirt81l'lms ZJ.1l 0.%0 
UliputalPeaks IU6 D.!OO 
Uliputall'lms 15.31 0.811 
Qmpu151Peaks U.20 0.800 
Cmpu151Peaks 1.06 0.500 
~Peaks 1.19 UO UJ! 

F!or ~ inalysis !.o;lil!ml ill ~licimts 

tile Series Fili:deW.tsf lean• O.SB! Strller- 0.163 
Proje:t li.ratim:Lllllslmg ~ 0.290 
----bn1Jal Peak Fl.DJ Rates- --f!DJ Flfl!B:Y inalysi&--

floJ Rate iank Tile of Peak --Peaks-- RW ieltl!ll'ldl 
(cr5) (cr5) !'mal 
10.77 17 111VO 17:30 21.36 I 89.50 0.98! 
16.06 6 l/Dl!SO 15:15 21.78 2 32.11 0.969 
7.68 25 2111~113:15 21.55 3 lUB 0.919 
5.57 31 1112815118:15 20.71 I lUi o.m 
1.51 39 2/0l!SJ 16:15 1U3 I 10.9! o.m 

12.62 13 911'-'5116:00 16.06 6 9.01 0.889 
1.19 !3 21U71S51tl5 IU2 1 7.61 o.m 
3.87 15 11122/S5 £:15 11.30 8 6.63 0.819 
5.61 28 21W511l:15 13.91 9 5.U 0.819 
us 10 12125157 IUD lUI 10 5.21 0.80! 

11.96 15 912'-'59 ll:lO lU 11 1.75 9.189 
US · 37 1111!159 0:30 13.27 11 1.31 · 0.169 
1.17 11 1t!Vbi1D:15 11.61 13 3.99 o.m 
us 50 IM71Dl 6:!5 12.01 11 3.70 0.129 . 

lD.ll 19 1121163 19:00 11.96 II l.ll UOl 
20.11 I 9118161 I :15 lUI 16 3.12 0.690 
us 33 llt21161 2:15 10.77 11 J.ln 0.670 
1.03 " 510bl06 7:15 lUI 18 2.81 D.&50 
6.% 26 11111£111:15 lD.ll 19 270 0.130 
9.01 Zl 611MB 3:15 10.16 20 2.56 O.UD 

1U7 9 V2llt9 20:00 9.01 11 2.11 0.590 
3.10 19 llt1ll/69 11:15 8.83 22 2.32 H70 

23.55 3 9102171 2:80 8.50 23 2.21 D.S50 
13.27 11 6125112 2:15 8.19 21 2.13 0.530 
3.21 u 11!3173 2:15 us 25 2.01 U10 
U1 29 1l/11173 0:15 6.96 26 U£ U!O 

13.66 11 umm 1:15 uo 21 t:B9 0.170 
5.10 31 12125175 13:30 5.61 28 1.81 D.l50 
8.50 23 8125177 23: l1l Ul 29 1.75 o.m 

ID.II 18 91l2/78 18:00 5.61 30 1.70 0.110 
3._1! (7 1110V7B 2U5 5.57 31 l.M o.m 

I 
BJ3 22 1111517! 6:15 uo 32 1.59 o.m 

11.DI 11 Sl!lll11 22:00 us 33 1.51 0.350 
1.13 (2 IOIOVIJ ·1:00 ue 31 1.1! 0.330 
5.61 30 6/!B/8313:15 5.95 35 1.15 0.310 

19.13 5 11Vllll13 13:00 Ul 36 1.11 0.1~ 
us 31 I.1IM4 20:80 1.75 31 1.31 0.211 

11.30 8 10122185 11:15 1.57 38 1.33 0.251 
8.19 21 \.1121186 8:15 1.51 39 1.30 0.231 



5.57 31 1112&!5118:15 . lUI 
-·- -· :1 • . 

I 11.01 0.!2! 
., U1 39 lllll!SJ IUS 1!.13 5 IU! U! 

12.02 13 911'-'SI U:OO 1U6 6 Ul 8.88! 
1.1! 13 2107~ IUS 1U2 1 7.11 o.m 

.. 3.87 15 11/221S5 U5 11.39 8 U3 a.m 
HI 28 212vr/ 13:!5 13.17 ! 5.86 0.829 
1.18 10 121M716:00 13.!1 18 5.21 o.m 

lUI 15 !IM! 13:30 13.16 11 1.75 o.m 
1.15 37 ll!Z11S! 0:30 U.21 u 1.31 0.7i! 
1.11 l1 211VI120:15 !Ul 13 3. 1! 0.71! 
2.65 50 11117"1 6:15 · U.OI 11 3.70 0.119 

1D.31 19 2128J131!:00 UJ6 15 Ul o.m 
10.71 I 911~1 US 16.91 16 3.21 U!O 
5.15 33 ll!MI 2:15 IO.n 17 3.03 8.170 
1.03 H SIMI 7:15 ID.II 18 1.85 8.£50 

u' 26 211M71U5 18.31 19 2.70 1.130 
9.01 21 61!12118 3:15 10.11 20 2.56 0.110 

13.97 9 Vll/£9 10:00 !.01 21 1. 11 0.590 
3.10 I! 111!1("' 11:15 8.83 21 U1 0.570 

13.55 3 9102171 2:00 1.50 23 2.21 . D.550 
13.27 11 1125171 1:15 8.19 21 1.13 0.530 
3.21 18 l!ll/13 2:15 7.18 25 z.o1 o.m 
HI ~ 1l!l1173 0:15 6.91 21 1.% 1.1!10 

13.66 11 11117171 1:15 £.30 27 1.8! 1.170 
5.50 32 12/2!115 IUD HI 21 1.82 0.150 
8.50 23 81251'17 23:30 Ul 29 1.75 0.130 

lUI li !122178 18: DO HI 30 1.10 U10 
3.1! 11 ll!DV7! 20:15 5.57 31 Ul 0.390 
8.83 22 1M5179 us 5.50 31 1.59 0.370 

12.01 11 5111111 22:00 5.15 33 LSI U5D 
Ul t2 101M! 1:00 5.38 31 1.11 0.330 
5.11 30 '-'!O!Illl:l5 5.85 JS 1.15 0.310 

19.13 5 10131183 13:00 Ul 36 1.11 t.m 
5.05 35 111111111 20:00 (.75 37 1.37 o.m 

11.30 8 1.01221811U5 l.57 38 1.33 0.251 
8.11 21 11121186 us 1.51 39 1.30 0.231 
5.38 31 Ullll/87 3:00 U8 10 1.27 0.111 
3.59 II 1l!Wll8 U: 15 1.17 n 1.21 D.l!l 

16.61 7 tmm 11:15 Ul 12 1.11 &.171 
10.91 16 111111!118: 00 U'l (l 1.18 o.m 
1D.ll 20 1!181!218:80 1.83 II 1.15 8.131 
13.'ll 10 51211!3 15:00 3.87 15 1.12 B.lll 
1.30 27 111101!3 uo 3.59 II l.lB B.Ol1 
1.57 38 11136191 11:15 3.19 17 l.n8 un 

11.78 1 5111!96 6:15 3.21 18 1.05 0.051 
11.36 1 "91181!7 1:30 3.10 ll l.Ol 0.031 
Ul 36 811~8 15:15 2.15 50 1.01 0.011 

Ctlp!ta!Pmks ~ 111o.DD 1.!911 
C!Jp;te! !Ilks ! 58.00 8.910 
C!Jp;ta!Pml:s 23.72 lS.BO 1.!60 
Uaplta!P!Bb 17.U 11.01! D.!Oil 
~Felb 15.!1 8.90 0.87S 
C!Jp;ta!Pml:s 12.76 5.00 0.800 
C!Jplta!Pmks 7.51 2.00 0.500 
C!lp:ta!Pmks us 1.30 o.m 

1~1!4 



KCRTS PROGRAM RUN OUTPUT FILES 

Retention/Detention Facility 

Type of Facility: 
Side Slope: 

Pond Bottom Length: 
Pond Bottom Width : 

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

Effective Storage Depth: 
Stage 0 Elevation: 

Storage Volume: 

Riser Head: 
· Riser Diameter: 

Number of orifices: 

Detention Pond 
2.00 H:1V 

250.00 ft 
250.00 

62500. 
73984. 

1 .698 
4.50 

81. so 
301986. 

6.933 
3 .90 

48 .00 
2 

ft 
sq. ft 
sq. ft 
acres 
ft 

ft 
cu. ft 
ac-ft 
ft 
inches 

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 
Outflow Rating Curve: None 

Stage Elevation Storage Discharge Percolation 
Area 

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

0 . 00 81.50 37861. 0.869 0.000 0 . 00 
63706. 

0.04 81.54 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. 

0 . 17 81.67 48720. 1.118 0.177 0.00 
64049. 

0.21 Bl. 71 51284. 1.177 0.198 0.00 
64130. 

0.25 ·81.75 53851. 1.236 0.217 0.00 
64212. 

0 .29 81.79 56421. 1.295 0.234 0.00 
64293 . 

0.33 81.83 58994. 1. 354 0.251 0.00 
64374 . . 

Surf 

(sq. 



0.37 81.87 61571. 1.413 0.266 0 . 00 
64455 . 

. 0. 47 8l.97 68026 . 1. 562 0.299 0.00 
64658. 

0.58 82.08 75151. 1.725 0.329 0.00 
64882. 

0.68 82.18 81650. 1. 874 0.357 0.00 
65086. 

0.78 82.28 88168 . 2.024 0.382 0.00 
65290. 

0.88 82.38 94708. 2.174 0.406 0.00 
65495. 

0.98 82.48 101267. 2.325 0 . 429 0.00 
65700 . 

1. 00 82.50 102582. 2.355 0.434 0.00 
65741. 

1.10 82.60 109166. 2.506 0.500 0.00 
65946 . 

1. 20 82.70 115771 . 2.658 0.654 0.00 
66152. 

1. 30 82 . 80 122397. 2 . 810 0 . 892 0 . 00 
66358. 

1. 40 82.90 129043 . 2.962 1.210 0.00 
66564. 

1. so 83.00 135709. 3.115 1.600 0.00 
66771. 

1. 60 83.10 142397 . 3.269 '2 .070 0.00 
66977. 

1. 70 83.20 149105 . 3.42:3 2.600 0.00 
67185. 

1. 80 83 . 30 155834. 3 ·. 577 3 . 210 0.00 
67392. 

1. 90 83.40 162583. 3.732 5 . 640 0.00 
67600 . 

2.00 83.50 169354. 3.888 5.930 0.00 
67808. 

2.10 83.60 176145 . 4.044 6.200 0.00 
68017. 

2 .20 83 . 70 182957. 4.200 6.470 0.00 
68225 . 

2.30 83 . 80 189790. 4.357 6.720 0.00 
68435. 

2.40 83.90 196644. 4.514 6.960 0.00 
68644. 

2.50 84.00 203519. 4.672 7.200 0.00 
68854. 

2.60 84 . 10 210415. 4.830 7 . 420 0.00 
69064. 

2.70 84.20 217332. 4.989 7.640 0.00 
69274. 

2.80 84.30 224270. 5.149 7.860 0.00 
69485. 

2.90 84.40 231229. 5.308 8.070 0.00 
69696. 



3.00 84.50 238209. 5.469 8.270 a·. oo 
69907. 

3.10 84.60 245210. 5 . 629 8.470 0.00 
70119. 

3.20 84.70 252233. 5.790 8.660 0.00 
70331. 

3.30 84.80 259276. 5.952 8.850 0.00 
70543. 

3.40 84.90 266341. 6.114 9.040 0.00 
70756. 

3.50 85.00 273428 .· 6.277 9.220 0.00 
70969. 

3.60 85.10 280535. 6.440 9 .400 0.00 
71182. 

3.70 85.20 287664. 6.604 9.570 0.00 
71396. 

3.80 85.30 294814. 6.768 9.740 0.00 
71610. 

3.90 85.40 301986. 6 . 933 9.910 0.00 
71824. 

4.00 85.50 309179. 7.098 11.310 0.00 
72039. 

4.10 85.60 316394. 7.263 13.720 0.00 
72253. 

4.20 85.70 323630. 7.430 16.800 0.00 
72469. 

4.30 85 .80 330887. 7.596 20 . 410 0.00 
72684. 

4.40 85,90 338167. 7.763 24 . 490 0.00 
72900. 

4.50 86 . 00 345467 . 7.931 28. 970' 0.00 
73116. 

4.60 86.10 352790. 8.099 33.830 0.00 
73333. 

4.70 86.20 360134. 8.268 39 . 040 . 0 . 00 
73549. 

4.80 86.30 367500. 8.437 44.580 0.00 
73767. 

4.90 86.40 374887. 8.606 50.420 0.00 
73984. 

5.00 86.50 382297 . 8 . 776 56.550 0.00 
74202. 

5 .1o· 86.60 389728. 8.947 62.950 0.00 
74420. 

5.20 86.70 397181. 9.118 69.630 0.00 
74638. 

5.30 86.80 404655 . 9.290 76.550 0.00 
74857. 

5.40 86.90 412152. 9.462 83.730 0.00 
7507~. 

5.50 87.00 419671. 9.634 88.840 0.00 
75295. 

5.60 87.10 427211. 9.807 91.330 0.00 
75515. 



. ·i 

5.70 87.20 434774. 9. 981 93 '. 750 0.00 
75735. 

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 25 . 95 10.21 3 . 92 85.42 
2 29.31 3.09 1. 78 83.28 
3 35.66 6.63 2.26 83.76 
4 16.57 2 .30 1. 64 83 .14 
5 27.73 6.97 2.41 83.91 
6 20 . 64 7.65 2.70 84. 20 
7 11.94 6 . 03 2.04 83.54 
8 9 . 79 4.97 1. 87 83.37 

Hyd R/D Facility Tributary Reservoir 
Outflow Inflow Inflow 

1 10.21 23.10 ******** 
2 3.09 27.65 ******** 
3 6.63 25.76 ******** 
4 2.30 23 . 80 ******** 
5 6.97 17.57 ******** 
6 7.65 14.34 ******** 
7 6.03 7.78 ******** 
8 4.97 5.80 ******** 

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 

Peak . Outflow Discharge: 10.21 CFS 
Peak Reservoir Stage: 3.92 Ft 

Peak Reservoir Elev: 85.42 Ft 

303537. 6.968 
154537. 3.548 
187365. 4 . 301 
145284. 
197071. 
217494. 
171909. 
160722. 

POC Outflow 
Target Calc 
35.80 32.66 
47.91 29.98 

*·****** 31.92 
******* 24 . 19 
******* 24.47 
******* 21.71 
******* 13.58 
******* 9.78 

3.335 
4.524 
4.993 
3.946 
3.690 

at 6:00 on May 14 in 1996 
at 13:45 on Jan 9 in 1990 

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 1 990 

Point of Compliance File:dsout.tsf 
Flow Frequency Analysis 

Time Series File :rdout .tsf 
Project Location : Landsburg 

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

(CFS) 
6.18 14 2/16/49 21:15 

LogPearson III Coefficients 
Mean= 0.733 StdDev= · 0.137 

Skew= -0.876 

-----Flow Frequency Analysis-------
- - Peaks - - Rank Return Prob 
( CFS) ( ft) Period 
10.19 3.92 1 89.50 0 . 989 



6 . 98 7 3/03/50 1s:3o 9.36 3.58 2 32.13 0. 969 
9.36 2 2/09/51 18:00 9.06 3.41 3 19 . 58 0.949 
4.97 34 1/30/52 7:30 8.71 3.23 4 14.08 0.929 
4.57 37 1/18/53 18:15 7.93 2.83 5 10.99 b . 909 
5.73 25 1/22/54 17:00 7.64 2.70 6 9.01 0.889 
5.73 26 . 2/07/55 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 
5.15 3 3 12/09/56 16:15 6.45 2.19 9 5 . 86 0.829 
4.20 44 1/17/58 6:15 6.40 2.17 10 5 . 24 0.809 
4.92 35 1/23/59 22:30 6.37 2.16 11 4.75 0.7139 
6.02 ' 18 11/21/59 1:15 6 . 26 2.12 12 4.34 0. 769 
5.59 29 11/20/60 6:15 6.23 2.11 13 3.99 0.749 
2.28 48 12/17/61 7:30 6.18 2 .09 14 3.70 0.729 
5.29 31 2/03/63 2:30 6.17 2.09 15 3 . 44 0.709 
6.4 0 10 6/18/64 18:15 6.11 2.07 16 3.22 0 . 690 
5.96 2 0 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 2.85 0 . 650 
4.11 45 1/19/67 15:00 5 . 97 2.02 19 2.70 0 . 630 
5 . 39 30 6/02/68 23:45 5.96 2 . 01 20 2.56 0.610 
5 . 84 22 12/03/68 15:45 5.89 1. 99 21 2.44 0.590 
4.24 43 12/13/69 20:15 5 . 84 1. 97 22 2 . 32 0 . 570 
6.23 13 1/08/71 23:30 5 . 80 1. 96 23 2.22 0.550 
6.17 15 2/28/72 6:30 5.78 1.95 24 2 . 13 0.530 
4.29 42 1/13/73 4:00 5.73 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 11 12/27/74 1:30 5 . 66 1. 91 27 1. 89 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 1. 75 0 . 430 

. 5 . 89 21 12/02/77- 22:15 5.39 1. 89 30 1. 70 0.410 
4.58 36 2/06/79 15 : 30 5.29 1.89 31 1. 64 0.390 
6.45 9 12/15/79 14 : 15 5.21 1. 88 32 1.59 0.370 
6.75 8 11/21/80 10:30 5.15 1. 88 33 1.54 0.350 
5.64 28 1/23/82 19:15 4.97 1.87 34 1. 49 0.330 
6.26 12 1/05/83 9:45 4 . 92 1. 87 35 1. 45 0.310 
7.64 6 1/24/84 23:45 4.58 1.86 36 1.41 0 . 291 
4 . 33 40 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 5:45 4.37 1.85 39 1.30 0.231 
5.21 32 3/27/88 10:00 4.33 1. 85 40 1.27 0.211 
4.37 39 4/05/89 15:45 4 . 31 1. 85 41 1.24 0.191 

10 . 19 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 
5.97 19 1/28/92 13 : 30 4.20 1. 84 44 1.15 0.131 
4.52 38 3/22/93 23:30 4 . 11 1. 84 45 1.12 0.111 
2.52 47 3/03/94 3:15 ' 3.24 1. 80 46 1.10 0.091 
5.80 23 2 / 19/95 18:00 2.52 1. 68 47 1.08 0 . 071 
9.06 3 2/08/96 23:00 2.28 1. 64 48 1.05 0 . 051 
6.11 16 12/31/96 21:15 2.18 1. 62 49 1.03 0.031 
4 . 31 41 10/30/97 6:15 1. 93 1. 57 50 1. 01 0 . 011 

Computed Peaks 9.17 3 . 47 100 . 00 0 . 990 
Computed Peaks 8.84 3.29 50.00 0.980 
Computed Peaks 8.44 3 . 09 25.00 0.960 
Computed Peaks 7 . 77 2.76 10 . 00 0.900 
Computed Peaks 7.59 2 . 68 8.00 0 . 875 



Computed Peaks 7.07 2.45 5.00 0.800 
Computed Peaks 5. 66• 1. 91 2.00 0.500 
Computed Peaks 4.37 1. 85 1. 30 0.231 

Flow Frequency Analysis LogPearson III Coefficients 
Time Series File:dsout .tsf Mean= 1.135 StdDev= 0.177 
Prqject Location:Landsburg Skew= 0.254 

---Annual Peak Flow Rates--- -----Flow Frequency Analysis-------
Flow Rate Rank Time of Peak - - Peaks Rank Return Frob 

(CFS) (CFS) Period 
17.89 14 2/16/49 20:30 32.61 1 89.50 0.989 
24.47 4 3/03/50 15:15 31.92 2 32.13 0.969 
23 . 45 6 2/09/51 16:15 29.98 3 19.58 0.949 

9.77 38 1/30/52 8;45 24.47 4 14.08 0.929 
9.49 40 1/18/53 18:00 24.19 5 10.99 0.909 

13.29 25 1/22/54 16 :45 23.45 6 9.01 0.889 
12.75 28 2/07/55 21:45 22.76 7 7. 64 0.869 
12.03 30 12/11/55 15:15 21.86 8 .6. 63 0.849 
11.47 32 12/09/56 15:45 21.71 9 5.86 0 . 829 
8.59 47 1/17/58 6:15 21.38 10 5.24 0.809 

12.93 27 9/26/59 13:30 20.15 11 4.75 0.789 
14.16 21 11/21/59 0:45 18.36 12 4.34 0.769 
11.60 31 11/20/60 13:30 18.28 13 3.99 0.749 
6.23 49 12/17/61 9:15 17.89 14 3.70 0. 729 

11.32 34 2/28/63 19:00 16.82 15 3.44 0.709 
21.86 8 6/18/64 18:00 16.77 16 3.22 0.690 
14.34 19 1/29/65 4:30 15 . 33 17 3.03 0.670 

5.59 50 1/05/66 18:00 15.03 18 2.85 0.650 
9.27 41 12/13/66 8:30 14.34 19 2.70 0.630 

12.08 29 6/02/68 23:30 14.28 20 2.56 0.610 
16 . 77 16 6/23/69 20:00 14.16 21 2.44 0.590 

8.68 46 12/13/69 20:15 13.95 22 2.32 0 . 570 
24.19 5 9/02/71 2:00 13.77 23 2.22 0.550 
18.28 13 2/28/72 15:15 13.57 2:1 2.13 0.530 

8.86 45 1/13/73 3:45 13.29 25 2.04 0.510 
9 . 13 43 11/11/73 3:30 12.95 26 1. 96 0.490 

21.38 10 12/27/74 1:15 12.93 27 1. 89 0.470 
13.57 24 12/02/75 23:00 12.75 28 1.82 0 .450 

9.02 44 8/25/77 23:30 12.08 29 1. 75 0.430 
13.77 23 12/02/77 18:45 12.03 30 1. 70 0.410 

9.99 37 2/06/79 16:15 11.60 31 1. 64 0.390 
18.36 12 12/15/79 6:15 11.47 32 1. 59 0.370 
16.82 15 11/21/80 13:00 11.37 33 1. 54 0.350 
11.37 33 1/23/82 20:45 11.32 34 1".49 0.330 
15.33 17 1/05/83 9:45 10 . 80 35 1.45 0.310 
21.71 9 1/24/84 23:15 10.50 36 1. 41 0.291 
10.50 36 11/01/84 23:00 9.99 37 1.37 0.271 
15.03 18 10/22/85 16:15 9.77 38 1.33 0.251 
20.15 11 11/24/86 4:15 9.67 39 1. 30 0.231 
10.80 35 3/27/88 9:45 9.49 40 1.27 0.211 

9.22 42 4/05/89 15:45 9.27 41 1. 24 0.191 
32.61 1 1/09/90 11:15 9.22 42 1.21 0 . 171 
22.76 7 11/24/90 14:00 9.13 43 1.18 0.151 
13.95 . 22 4/18/92 18:00 9.02 44 1.15 0.131 



14.28 20 5/21/93 15:00 8.86 45 1.12 0.111 
7.95 48 12/10/93 6:30 8.68 46 1..10 0.091 

12.95 26 2/19/95 19:30 8.59 47 1.08 0.071 
31.92 2 5/14/96 6:15 7.95 48 1. 05 0.051 
29.98 3 9/18/97 4:30 6 . 23 49 1. 03 0.031 

9 . 67 39 10/30/97 6:00 5.59 50 1.01 0.011 
Computed Peaks 38.02 100.00 0.990 
Computed Peaks 33.31 50.00 0.980 
Computed Peaks 28.85 25.00 0.960 
Computed Peaks 23.24 10 . 00 0.900 
Computed Peaks 22.13 8.00 0.875 
Computed Peaks 19.11 5.00 0.800 
Computed Peaks 13.41 2.00 0.500 
Computed Peaks 9.97 1. 30 0.231 

Flow Duration from Time Series File:rdout.tsf 
Cutoff Count Frequency CDF Exceedence _ P·robabil it y 

CFS % % % 

0.145 972612 55.514 55.514 44.486 0. 445E+OO 
0.432 452300 25.816 81.331 ·18. 669 0 .187E+OO 
0.719 135166 7.715 89.046 10.954 0 .llOE+OO 
1. 01 67882 3.875 92.920 7.080 . 0. 708E-01 
1.29 41709 2.381 95.301 4.699 0.470E-01 
1. 58 26442 1.509 96.810 3.190 0.319E-01 
1. 87 16229 0.926 97 .736 2.264 0.226E-01 
2.15 11482 0. 655 98.392 1.608 0.161E-01 
2.44 7541 0.430 98.822 1.178 0.118E-01 
2.73 5362 0 . 306 99.128 0 .872 0.872E-02 
3.01 3906 0 . 223 99.351 0.649 0.649E-02 
3.;30 3100 0 .177 99.528 0 .472 0.472E-02 
3.59 1400 0.080 99.608 0.392 0 . 392E-02 
3.87 1315 0.075 99.683 0.317 0·. 317E-02 
4.16 943 0.054 99.737 0.263 0.263E- 02 
4.45 886 0.051 99.787 0.213 0.213E-02 
4.73 631 0.036 99.823 0.177 0.177E-02 
5.02 511 0.029 99.as3 0.147 0.147E-02 
5.31 328 0.019 99.871 0.129 0.129E- 02 
5.59 233 0.013 99.885 0.115 O.llSE-02 
5.88 653 0 .037 99.922 0.078 0.781E-03 
6.17 308 0.018 99.939 0.061 0.606E-03 
6.45 221 0.013 99.952 0.048 0. 479E-03 
6.74 83 0.005 99.957 0.043 0.432E-03 
7.03 92 0.005 99.962 0.038 0.380E-03 
7.31 103 0.006 99.968 0.032 0.321E-03 
7. 60 102 0.006 99.974 0.026 0.263E-03 
7 .8 9 83 0.005 99.978 0 . 022 0.415E-03 
8.17 73 0.004 99.983 .0. 017 0.174E-03 
8.46 8.0 0.005 99.987 0.013 0.128E-03 
8.75 65 0.004 99.991 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 0.188E-04 
9.89 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 64.690 35.310 
1.38 361210 20.617 85.307 14.693 
2.30 122520 6.993 92.300 7.700 
3.22 58437 3.335 95.636 4.364 
4.14 31284 1.786 97.421 2.579 
5.06 17065 0.974 98.395 1.605 
5.98 9869 0.563 98.~59 1.041 
6.89 5901 0.337 99.295 0.705 
7.81 3752 0.214 99.510 0.490 
8.73 2317 0.132 99.642 0.358 
9.65 1778 0.101 99.743 0.257 

10.57 1296 0.074 99.817 0.183 
11.48 937 0.053 99.871 0.129 
12.·40 523 0.030 99.901 0.099 
13.32 492 0.028 99.929 0.071 
14.24 284 0.016 99.945 0.055 
15.16 185 0 . 011 99.956 0.044 
16.08 125 0.007 99.963 0.037 
16 .99 116 0.007 99.969 0.031 
17.91 86 0 . 005 99.974 0.026 
18.83 105 0.006 99.980 0.020 
19.75 97 0.006 99.986 0.014 
20.67 72 0.004 99.990 0.010 
21 . 59 92 0.005 99.995 0.005 
22.50 40 0.002 99.997 · o.oo3 
23 .42 29 0.002 99.999 0.001 
24.34 5 0.000 99.999 0.001 
25.26 3 0.000 99.999 0.001 
26.18 2 0.000 100.000 0.000 
27.09 1 0.000 100.000 0.000 
28.01 0 0.000 100.000 0.000 
28.93 0 0.000 100.000 0.000 
29 . 85 2 0.000 100.000 0.000 
30.77 2 0.000 100.000 0.000 
31.69 0 0.000 100.000 0.000 
32 .. 60 1 0.000 ' 100.0"00 0.000 

Route Time Series through Facility 
Inflow Time Series File:rdin.tsf 

Outflow Time Series File:rdout 
POC Time Series File:dsout 

0.353E+OO 
0.147E+OO 
0. 770E-01 
0. 436E--:Ol 
0.258E-01 
0.160E-01 
0.104E-01 
0.705E-02 
0.490E-02 
0.358E-02 
0.257E-02 
0.1B3E-02 
0 . 129E-02 
0.993E-03 
0.712E-03 
0.550E-03 
0~445E-03 

0.373E-03 
0.307E-03 
0.258E-03 
0.198E-03 
0.143E-03 
0.102E-03 
0.491E-04 
0.263E-04 
0.970E-05 
0.685E-05 
0.514E-05 
0.400E-05 
0.342E-05 
0.342E-05 
0.342E-05 
0.228E-05 
0.114E-05 
0.114E-05 
0.571E-06 

Inflow/Outflow Analysis 
Peak Inflow Discharge: 

Peak Outflow Discharge: 
Peak Reservoir Stage: 

35.67 
10.21 
3.92 
85.~2 

303537. 
6.968 

CFS at 6:00 on May 14 in 1996 
CFS at 13:45 on Jan 9 in 1990 

Ft 
Peak Reservoir Elev: Ft 

Peak Reservoir Storage: Cu-Ft 
Ac-Ft 



Add Time Series:bypass.tsf 
Peak Summed Discharge: 32 . 64 CFS at 11:15 on J .an 9.in 1990 

Point of Compliance File:dsout.tsf 
Flow Frequency Analysis LogPearson III Coefficients 

Time Series File:rdout~tsf Mean= 0.733 Stdbev= 0.137 
Proj.ect Location: Landsburg Skew= -0.876 

~--Annual Peak Flow ·Rates--- -----Flow Frequency Analysis-------
Flow Rate Rank Time of Peak - - Peaks - - Rank Return Prob 

(CFS) (CFS) (ft) Period 
6.18 14 2/16/49 21:15 10.19 3.92 1 89.50 0.989 
6.98 7 3/03/50 15:30 9 . 36 3 . 58 2 32.13 0.969 
9.36 2 2/09/51 18:00 9.06 3.41 3 19.58 0.949 
4.97 34 1/30/52 7:30 8. 71 3.23 4 14.08 0.929 
4.57 37 1/18/53 18:15 7.93 2.83 5 10.99 0.909 
5 . 73 25 1/22/54 17:00 7.64 2 . 70 6 9.01 0.889 
5 . 73 26 2/07/55 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 
5.15 33 12/09/56 16:15 6.45 2.19 9 5.86 0 . 829 

. 4 .• 20 44 1/17/58 6:15 6.40 2.17 10 5.24 0.809 
4.92 35 1/23/59 22:30 6.37 2.16 il 4.75 0.789 
6.02 18 11/21/59 1:15 6.26 2.12 12 4.34 0.769 
5.59 29 11/20/60 6:15 6.23 2.11 13 3.99 0.749 
2.28 48 12/17/61 7:30 6.18 2.09 14 3.70 0 . 72 9 
5.29 31 2/03/63 2:30 6.17 2 . 09 15 3.44 0 . 709 
6.40 10 6/18/64 18:15 6 . 11 2.07 16 3 . 22 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 2 . 85 0.650 
4.1i 45 1/19/67 15:00 5 . 97 2 . 02 19 2.70 0.630 
5.39 30 6/02/68 23:45 5.96 2.01 20 2.56 0.610 
5.84 22 12/03/68 15:45 5.89 1. 99 21 2.44 0.590 
4.24 43 12/13/69 20:15 5.84 .1. 97 22 2.32 0.570 
6.23 13 1/08/71 23:30 5.80 1. 96 23 2.22 0.'550 
6 . 17 15 2/28/72 6:30 5.78 1. 95 24 2 . 13 0.530 
4 . 29 42 1/13/73 4:00 5.73 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 11 12/27/74 1:30 5.66 1.91 27 . 1. 89 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 1. 75 0.430 
5.89 21 12/02/77 22:15 5.39 1.89 30 1. 70 0.410 
4.58 36 2/06/79 15:30 5.29 1. 89 31 1. 64 0.390 
6.45 9 12/15/79 14:15 5.121 1. 88 32 1. 59 0 . 370 
6 . 75 8 11/21/80 10:30 5.15 1. 88 33 1.54 0.350 
5. 64 28 '1/23/82 19 : 15 4.97 1.87 34 1. 49 0.330 
6. 26 12 1/05/83 9:45 4 . 92 1. 87 35 1. 45 0.310 
7.64 6 1/24/84 23:45 4.58 1.86 36 1.41 0.291 
4 . 33 40 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 5:45 4 . 37 1.85 39 1.30 0.231 
5.21 32 3/27/88 10:00 4.33 1. 85 40 1.27 0.211 
4.37 39 4/05/89 15:45 4.31 1. 85 41 1.24 0.191 

10.19 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 



5. 97 19 1/28/92 13:30 4,20 1. 84 44 1.15 0.131 
4.52 38 3/22/93 23:30 4.11 1. 84 45 1.12 0. 1 11 
2.52 47 3/03/94 3:15 3.24 1. 80 46 1.10 0 , '091 
5.80 23 2/19/95 18:00 2.52 1. 68 47 1.08 0 . 071 
9.06 3 2/08/96 23:00 2.28 1. 64 48 1.05 0.051 
6.11 16 12/31/96 21:15 2.18 1 .. 62 49 1.03 0.031 
4.31 41 10/30/97 6:15 1. 93 1.57 50 1.01 0 . 011 

Computed Peaks 9.17 3.47 100.00 0.990 
Computed Peaks 8.84 3.29 50.00 0.980 
Computed Peaks 8.44 3.09 25.00 0.960 
Computed Peaks 7.77 2.76 10.00 0.900 
Computed Peaks 7.59 2.68 8.00 0.875 
Computed Peaks 7.07 2.45 5.00 0.800 
Computed Peaks 5 . 66 1. 91 2.00 0.500 
Computed Peaks 4.37 1. 85 1. 30 0.231 

Flow Frequency Analysis LogPearson III Coefficients 
Time Series File:dsout.tsf Mean= 1.135 StdDev= 0.177 
Project Location:Landsburg Skew= 0.254 

---Annual Peak Flow Rates--- ·-----Flow Frequency Analysis~------
Flow Rate Rank Time of Peak - - Peaks Rank Return Prob 

(CFS) (CFS) Period 
17.89 14 2/16/49 20:30 32.61 1 89.50 0.989 
24.47 4 3/03/50 15:15 31.92 2 32.13 0.969 
23 . 45 6 2/09/51 16:15 29.98 3 19.58 0 .. 949 

9.77 38 1/30/52 8:45 24.47 4 14.08 0.929 
9.49 40 1/18/53 18:00 24.19 5 10.99 0.909 

13.29 25 1/22/54 16:45 23.45 6 9.01 0.889 
12.75 28 2/07/55 21:45 22.76 7 7.64 o. 869 
12.03 30 12/11/55 15:15 21.86 8 6. 63. 0.849 
11.47 32 12/09/56 15:45 21.71 9 5.86 0.829 
8.59 47 1/17/58 6:15 21.38 10 5.24 0 . 809 

12.93 27 9/26/59 13:30 20.15 11 4.75 0 . 789 
14.16 21 11/21/59 0:45 i8.36 12 4.34 0.769 
11.60 31 11/20/60 13 : 30 18.28 13 3.99 0.749 

6.23 49 12/17/61 9:15 17 . 89 14 3.70 0. 729 
11.32 34 2/28/63 19:.00 16.82 15 3.44 0 . 709 
21.86 8 .6/18/64 18:00 16.77 16 3.22 0.690 
14.34 19 1/29/65 4 : 30 15.33 17 3.03 0. 670 

5 . 59 50 1/05/66 18:00 15.03 18 2.85 0. 650 
9.27 41 12/1 3/66 8:30 14.34 19 2.70 0.630 

12.08 29 6/02/68 23:30 14.28 20 2.56 0.610 
16.77 16 6/23/69 20:00 14.16 21 2.44 0.590 

8.68 46 12/13/69 20:15 13 . 95 22 2.32 0 . 570 
24.19 5 9/02/71 2:00 13.77 23 2.22 0.550 
18.28 13 2/28/72 15:15 13.57 24 2.13 0.530 

8.86 45 1/13/73 3:45 13 . 29 25 2.04 0.510 
9.13 43 11/11/73 3:30 12 . 95 26 1. 96 0.490 

21.38 10 12/27/74 1:15 12.93 27 1.89 0.470 
13.57 24 12/02/75 23:00 12.75 28 1.82 0.450 

9.02 44 8/25/77 23:30 12.08 29 1. 75 0.430 
13.77 23 12/02/77 18:45 12.03 30 1 .. 70 0.410 

9.99 37 2/06/79 16:15 11.60 31 1. 64 0.390 
18.36 12 12/15/79 6:15 11.47 32 1.59 0.370 



16.82 15 11/21/80 13:00 11.37 33 1.54 0.350 
11.37 33 1/23/82 20:45 11.32 34 1. 49 0.330 
15.33 17 1/05/83 9:45 10.80 35 1. 45 0 . 3fO 
21.71 9 1/24/84 23:15 10.50 36 1. 41 0.291 
10.50 36 11/01/84 23:00 9.99 37 1.37 0.271 
15.03 18 10/22/BS 16:15 9.77 38 1.33 0.251 
20.15 11 11/24/86 4:15 9.67 39 1. 30 0.231 
10.80 35 3/27/88 9:45 9.49 - 40 1.27 0.211 

9.22 42 4/05/89 15:45 9.27 41 1.24 0.191 
32.61 1 1/09/90 11:15 9 . 22 42 1.21 0.171 
22.76 7 11/24/90 14:00 9.13 43 1.18 0.151 
13.95 22 4/18/92 18:00 9.02 44 1.15 0.131 
14.28 20 5/21/93 15:00 8.86 45 1.12 0.111 
7.95 48. 12/10/93 6:30 8.68 46 1.10 0.091 

12 . 95 26 2/19/95 19:30 8.59 47 1. 0.8 0.071 
31.92 2 5/14/96 6 : 15 7.95 48 1.05 0.051 
29.98 3 9/18/97 4:30 6.23 49 1.03 0.031 

9.67 39 10/30/97 6:00 5.59 50 1.01 0.011 
Computed Peaks 38.02 100.00 0.990 
Computed Peaks 33.31 50.00 0.980 
Computed Peaks 28.85 25.00 0.960 
Computed Peaks 23.24 10.00 0.900 
Computed Peaks 22.13 8.00 0.875 
Computed Peaks 19.11 5.00 0.800 
Computed Peaks 13 . 41 2.00 0.500 
Computed Peaks 9.97 1.30 0.231 

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

CFS % % % 
0.145 972612 55 . 514 55.514 44.486 0.445E+OO 
0.432 452300 25.816 81.331 18.669 0.187-E+OO 
0.719 135166 7 . 715 89.046 10.954 O.llOE+OO 
1. 01 67882 3 . 875 92.920 7.080 0.708E-01 
1.29 41709 2.381 95.301 4.699 0.470E- 01 
1.58 26442 1.509 96.810 3.190 0.319E-01 
1. 87 16229 0. 926 97.736 2.264 0 . 226E- 01 
2.15 11482 0.655 98.392 1. 608 0.161E-01 
2 . 44 7541 0.430 98.822 1.178 o : n8E-01 
2.73 5362 0 . 306 99.128 0. 872 0 . 872E-02 
3 . 01 3906 0.223 99 . 351 0.649 0.649E- 02 
3.30 ·. 3100 0.177 99.528 0 . 472 0 ~ 472E-02 
3.59 1400 0 .08 0 99.608 0.392 0.392E-02 
3 . 87 1315 0.075 99.683 0.317 0. 317E-02 
4.16 943 0.054 99.737 0.263 0 .263E-02 
4.45 886 0.051 99.787 0.213 0.213E-02 
4 . 73 631 0.036 99.823 0.177 0 .177E-02 
5.02 511 0 . 029 99.853 0.147 0.147E-02 
5.31 328 0.019 99.871 0.129 0.129E-02 
5.59 233 0.013 99.885 0.115 0.115E-02 
5.88 653 0.037 99.922 0.078 0. 781E- 03 
6 . 17 308 0.018 99.939 0.061 0 . 606E-03 
6 .45 221 0.013 99.952 0.048 · o.479E- 03 
6.74 83 0.005 99.957 0.043 0.432E-03 



7.03 92 0.005 99.962 0.038 0.380E-03 
7.31 103 0.006 99.968 0.032 0 . 321E-03 
7.60 102 0.006 99.974 0.026 0 . 263E-03 
7.89 83 0.005 99.978 0.022 0.215E-03 
8.17 73 0.004 99.983 0.017 0.174E-03 
8. 46 80 0.005 9-9. 987 0.013 0.128E-03 
8.75 65 0.004 99.991 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 0.188E-04 
9.89 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 64.690 35.310 0.353E+OO 
1.38 361210 20.617 . 85.307 14.693 0.147E+OO 
2.30 122520 . 6.993 92.300 7.700 0.770E-Ol 
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 86 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 72 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 
27.0-9 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 
30.77 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 0.000 100.000 · 0.000 0 . 571E-06 



B. DIVERSION AREA WATER BALANCE MODEL 



Tall Chief Diversion Area Water Balarice ~ummar:YJ 
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 

100yr 10.16 8.61 -1.55 -15% 

25 YR 6.15 5.12 -1.03 -17% 

10yr 5.39 4.95 -0.44 -8% 

2 yr 2.97 2~69 -0.28 -9% 

1.~ yr 1.4 1.61 0.21 15% 

Discharge volume 371,598 d 336,707cf 34981 -9% 

from time series 

based on 15 min time steps 

100yr 15.11 15.18 0.07 0.40% 

25 YR 8.17 8.15 -0.02 -0.20% 

10yr 7.7 7.67 -0.03 -0.40% 

2 yr 4.96 5.63 0.67 13% 

1.1 yr 1.61 2.85 1.24 77% 

Discharge Volume 458,906cf 397,903 cf 61003 -13% 

from time series 
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. G~.sw Petl.wwJ Ll\wl-f 'P e/l.Vtw:; rf)R_f:>l 

D I Lf.t,q 1;;/.B! 

.L. -& /5.4r 

Tb11>t-~ 14-,f&,q 172~ 

Posr VEvEL.Of'ev C«.iDt1loP.Js - FL-Vw~ 11> . ~rr 

1 MT'Cft y 1 Ml'CflJ! Pt:flv "~S 
r!JA.siLJ RD4P.S rl.uoFjlJluO LAWI.l.S 

7.21 
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DRAIN DIRECTLY NORTH 
TO TAI.l QIIEF ~0 C 



Tall Chief 

Basin Diversion Water Balance 1-15-2012 1 hour time steps 

frl!Sioo !.DO 
lilts rill 1z reJdtlrittl!ll il the i.lrhllg Dim:taty 

Dinctmr:C:\b:_Sidl'mtpll 

C&!l!I a 11ft Tile Series 

Pral;:ti.cm oi ilmoff Tile Series 
Project Lnti.lm : ~ 
Cl.patia~J Series : prm.tsf 

ru r.ctar : 1.11 
Data TJJ£ : i!dal 

Jfoarly Tile Series Filt 
l.o!dilg !ile Series File:C:IIC_SIDNC_Dlll\UTnoi.ru 

11 .~ ~~m S:alilig Yr: I 
loadi!<J Tile Series file :C:\IC_Silllllt_D.IT!\UJt!li.nf 

!Ul acns lddi.Dg Tr: I 

. Total bea : 'us acns 
~: 10.16 !lS at 7:80 m Ju l il T~m I 

Storug Tile Series file:prrl29. tsf 

Prahctim of imllff Tile Series 
Project lix:ati.lm : ~ 
Calpltilig Series : def.tsf 

ru factar : 1.00 
Data Type : ll!idlat:a! 

br)J Tile S!!ries File 
lLlldiJq Tile Series File:c':\IC_~_Dm\l.lmai.r:al 

ll.!liiC!eS &:al.iaq YI: 8 
lolliliJIIj Tile Series File:C:\IC_!iVDNC_Dtll\UTG£0R.nf 

7. 31 acres Wir.g Yr: B 
I.oWg rue Series ftle:C:\IC_Silli\IC_Dm\UII'Di.nf 

UI IIC!eS Ailll1lll] Yr: B 

Total ma : IUD 11m 

Distbar9e: 8.£1 cr.; at 7:00 01 Ju 9 ia tm I 
Staria9 Tilt: Series file:~. tsf 



Flm ftejay IJa!JSis 

TiJe ~es File:pim. lsi 
Projlt'llocatilm:Wdslmrg 
--iDnul Peal Flar ia~ -!'lor Fmj!f'JL"f !nalysis--

Flar !late !lam Tie of PW: - - fu1ks - - Pat lftm PtOO 
(OS) (OS) Perla! 
us 2 l/WOIIU 10.1£ 1 IOB.Dt 1.!90 
1.10 8 lti51011UO 6.11 2 2S.IIB o.m 
1.13 I 21281031UO Ul 3 1o.oo o.m 
Ul 1 SIMI 1:00 1.13 I S.OO UOI 
3.71 s !ID51051U l.JI I 1.00 e.m 
UJ ' 111810, 21:01 1.97 ' 1.01 o.soo 
5.39 l ll!l1IDt 1: on 1.5! 7 1.39 1.231 

10.1' 1 1/WOI 7:00 1.11 8 1.11 0.091 
Peaks Ul 50.00 UBO 
flOT ll8!Q51CY lDaJ}Sis 

Tile !'eries File:dev. tsl 
Projlt'l I.a:atim:lmlslmg 
-.lnml Peal Flor iates- --flm FlPlJietY !naiysis--

Flow iate !lam Tile of Peak - - Peaks - - 1m ietm PrW 
(OS) (OS) Feria! 
5.12 2 111MIH:IIB Ul 1100.00 uo 
U1 B IJM21Ui 5.12 2 25.09 uo 
3.62 I 2128103 U:OO u J 1o.oo uno 
2.60 1 112~1 1:00 3.11 I S.OO uoo 
3.33 s I!ISIOS 1!:08 3.33 5 1.09 U6) 
U! 6 111810' 1UO U! ' uo o.soo 
us 3 11121JIII 9:00 HO 7 1.30 UJI . 
Ul 1 110!101 J:OU U1 I 1.18 0.8!1 

Peals 7 .II 51.00 0.!80 



:..> 

10 ' 0 ~OOe/.1*5 in laOOsbJg 
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F!OY FmjUeliCY h!lysis 

Tile :mies Fik:dev. tsl 
ProjEcllocatiada!idsburg 

Freqecies ' Palls sava! to File:dev .pks 

Imding Tile !':erifs File:p:!ll!ev.tsl 
flDY &ratimimplel8l h: 7 

btims 1 F:naler.ce PrOOlhilitifs to File:p:!ll!ev.dur 

~S~cme:~.tsf 
Flor &ratitmi.aapletal Yr: 1 

Daratilm ' !l!mle:ai Pl!Militits ,!II File:~ .dur 

UiiPitiDg' Ili:riiloni: 
... .. .. . .... . 

Flat &raticm !rot Tile !':fries File:pratfv. tsi 
Cutoff Calm! fl81BY CDF ~_Pmlllhility 

as X % 

1.18 60715 1!.013 1!.013 U87 U!JE..n1 
Ul 236 8.315 !U!8 1.601 0.691£-61 
1.(0 !55 1.253 !US! un 8.31!H1 
1.86 91 n53 !!.861 n.m 0.196H1 
3.32 u 0.617 !U11 U2l O.U9H1 
3.78 16 0.011 lUll o.m O.BUE-13 
Ul 1! 0.031 lUIS o.m UIE-13 
1.70 12 0.010 !UI 0.036 O.lS!E-03 
5.16 11 0.018 !!.981 Uli U75E-03 
5.61 I 0.813 !!.m us 0.1851:-01 
6.08 0.091 !9.1'7 Ull 0.316HI 
6.51 8.003 100.~0 I. COO UIIE!OO 
7.00 0 U9 uuoo U19 0.0001:~0 

~tiDg Durations: 
Fl.of Daratim f!Ol Tile Series File:dev. tsl 

Cutaff Calmt F~ CliF El!:allw_Probability 
as X 

l.ll 60801 !!.15! 99.15! 9.811 0.811E-G1 
1.n 211 o.m !!.512 1.18! 8.188£-01 
2.10 117 8.~7 !!.no 0.180 0.18DH1 
1.18 81 !.132 !!.852 !.118 O.liSE-12 
2.86 31 U55 !U07 1.0!3 OJJOHl 
3.11 16 0.016 !9.!33 0.0&1 o.mE-03 
3.62 11 0.013 9D56 0.011 O.UOE-03 
LOO 11 Ul8 99.3'11 o.m . U.l'!E-OJ 
U8 ' 0.010 !UBI o.m U63i-03 
1.16 5 1.008 !!.991 8.D68 8.815£-01 
5.11 5 8.008 100.080 uo 8.9011£tn0 



j:(OOev.dt! 0 

dev.dlr • 

~ · ·+-------------~--~---------------------"-'> C""> 

u> 



Tile Series Fcmll iJ hmy:prelev.tsf 
Disdatge folue 

prelev.tsf 

retveen 10/Ul/00 OG:OB and 1813010813:5! 

371598. Ca-Ft ar 8.5311Ht iJ JU days 
~ Vol~~~e File:predet.JI!l 

Voloe ~tal 

lmdiDg Tile Serifs r i Ie:~Ev. ts1 
~folue 

llisda!qe Volue fm Tile Series 

der.tsl 

ret ween 10/Ul/00 ou and 10130100 23: 5! 

336707. CHt m 1.m hlt iJ lU days 
~ Volm file:ttv.JIII 



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 Tiil 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 

0.00 0.00 0.000000 Wetland 

0.00 0.00 0.000000 Impervious 

predev.tsf 

T 

1.00000 

T 

[C] CREATE a new Time Series 

LA 

34.91 0.00 0.000000 Till Forest 

0.00 0.00 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 

dev.tsf 

T 

1.00000 

T 

[n 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 

F 

F 

17 



Flow Frequency Analysis 

Time Series File:predev.tsf 

Project Location:landsburg 

: l 

-Annual Peak Flow Rates- --Flow Frequency Analysis--

Flow Rate Rank Time of Peak -..:Peaks..:- Rank Return Prob 

(CFS) (CFS) Period 

6.15 2 2/09/0114:00 10.16 1 100.00 0.990 

1.40 8 1/05/02 16:00 6.15 2 25.00 0.960 

4.13 4 2/28/03 16:00 5.39 3 10.00 0.900 

1.59 7 8/26/04 1:00 4.13 4 s.oo · o.8oo 

3.74 5 1/05/05 10:00 3.74 5 3.00 0.667 

2.97 6 1/18/06 21:00 2.97 6 ' 2.00 0.500 

5.39 3 11/21/06 9:00 1.59 7 1.30 0.231 

10.16 1 1/09/08 7:00 1.40 8 1.10 0.091 

Computed Peaks 8.82 50.00 0.980 



Flow Frequency 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 2/09/0114:00 8.61 1 100.00 0.990 

1.61 8 1/05/02 16:00 5.12 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 6 1/18/06 16:00 2~69 6 2.00 0.500 

4.95 3 11/21/06 9:00 2.60 7 1.30 0.231 

8.61 1 1/09/08 7:00 1.61 8 1.10 0.091 

Computed Peaks 7.44 

Discharge Volume from Time Series 

predev.tsf 

50.00 0.980 

between 10/01/00 00:00 and 10/30/00 23:59 

371598. Cu-Ft or 8.531 Ac-Ft in 30.0 days 

Discharge Volume from Time Series 

dev.tsf 

between 10/01/00 00:00 and 10/30/00 23:59 

336707. Cu-Ft or 7.730 Ac-Ft in 30.0 days 



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

VmicaU4 
tiks nu be teadlmttea u. the biilg »mctary 

ktory:C;\b:_S'Idlloltpat 

Pro!actial of ~~ Tile Series 
Projfct la:atilm : lalslmg 
~~~ Series : ISprelef. tsl 

XaJe Factor : 1. It 
Data TJII! : 2edmsl 

11-ti.aule Tile Series File 
lDldiJg Tile !ierim Fik:C:\IC_SVDNC_ll1U\Umli.nf 

ll.ll -= falliq Yr: 8 
W!>g Ti.le Saiz:s Fik:C:\IC_SJDNC_DUl~Si. rul 

lU!-= 1ddinq lr: I 

Total 1m : £1.!5 aaes 
Disdu'J!l: 15.10 as at 7:30 m Jan ! ill Ymr I 

StariJq Tile limes File:ISprelef. tsf 8 

C21l!I a 11et Tile Series 

Pro:ll:tioa a! Raaff Tie limes 
Project la:atim : ~ 
Clilplt~ Series : !Sdet.taf 

XaJe FIC\ar : 1.00 
llata TJII! : illlal 

11-ti.aute TiJ.e Saiz:s File 
IDildillg Tile Series file:C:\IC_W\IC_Dill\U1FI5i.nf 

JUI aae! faliag fr: I 
IoadiAg" Ti.le Series File:C:\IC_S81NC_Ditl\lll'Gl5i.nl I 

· i .li!C1S .lddilq !r: I 
loadiDg Tile Series fi.le:C:\IC_Sili\IC_DUl\l.IIDSbf 

I. 21 acres 1ddinq 1:: 8 



r 

'i 
- ..... ... -·-- ' ~ · ~ 

Tile !i:ries file:llprm.lsf 
Projld !Ltatim :~ 

loJding Tie !i:ries file:llpraiev.tsf 

Fl8jleCies & Peaks sam! to file:l5pndev.Jh 

.lnalysis Tmls Couand 

r ie !'eies rile: lldev . w 
Project ·!Ltatilll:~ 

Tile !i:ries File:15~.tsf 
Proj!clla:atiat:~ 

-hmlal fllak F!CI iates-
Flcl Rate Rani: ii.Je of l'eai 

(OS) 
!.27 1~0!/VllJ:lll 
Ul 11W11115:15 
8.17 £/Ml 2:15 
7.10 I/MI23:311 
H7 7 l/85101 1:10 
I.% £ IQ/12/85 16:15 
£. n I 1!12!10£ 1:15 

15.11 1 1/MI 7:10 
Pe!ks 
Flat ~~ hal,sis 

· Tile !'eies File:lldef.lsf 
Proj!d lcr.atiat;Llll.i.\ill!l'g 

. --lnmW FeaHllll iates-
Flot Rate Rani: Tile of Peak 

(OS) 
UJ 
1.!5 
1.05 
7.£7 
1.15 
7.00 
us 

15.18 

21119101 3:00 
SIWII1 7:15 
61M3 1:15 
8/1)/UI 23: )0 

7 9tii!V5 IUS 
I 101121115 IUS 
51~UI 
I !JD\11 7 :3D 

IDadiDg Tile !i:ries File: !Ide? .tsf 

-f!CI ff!lllllliCY lM!ysis-
--fllaks-- Rani !letan PrdJ 

(~) &rial 
15.11 1 IOU D.l!O 
8.17 1 15.GO 0 .l£0 
7.70 3 IU 0.900 
Ul I 5.00 0.800 
u1 5 too a.m 
I." ' 2.00 0.100 
U7 7 1.30 1.1l1 
Ul 8 LID 0.091 

11.80 su 0.!811 

-fllll ~ lM!ysis-
- - Peaks - - Rank lletm Pnm 

(00) Feria! 
IUB I 100.00 0.190 
8.05 1 15.00 uo 
u1 J !U o.m 
UO I UO D.800 
U5 5 l.DO 0."7 
Ul £ 2.08 0.500 

7 1.30 0.231 
8 1.11 I.MI 

sa.• DJIO 



; !04-------------------------

• 

• 0 



lmfug rm !iries File:15pmlev.tsl 
Flot DllratitmsCoaplet!l! Yr: 7 

Dllnlims ~ ~ Pro!labiiities to File:15]1mlev.dm 

halysis Tools l:mwd 

Cmpute Flm DURIDOI aDd ~ 

Ioafuq 5~ CIII'Ie:15pmlev.tsl 
Flar Dllrati~£11 Yr: 7 

Dllratilms & Fmelm:e Prohililities to file:15]1mlev.dm 

Analysis Ttnls Ccmnd 

OJapute Flot D!lilTIOi aDd Fmelm:e 

JmdW.1 s~~ cn:15dev.tsf . . 
Flor DuatUmWmpleta! Yr: 7 

Dllratill!IS l, ExreB:e Pmhilities to File:15~ .dar 

1.18 0.001 100.000 0.000 O.OOOE+OO 
U3 0.000 100.000 0.000 O.OODE+OO 

Cmpllt~ Dllnlicms: 
Flof &.!ration hm Tile !'eries File:15]l!trlev. tsf 

Cutoff root FreQilPJICY ar Fltr.9l=_ Prcl:ahility 
CFS ~ z 

2.18 11@ 9!.659 99.m Ull O.lill..n1 
3.13 liD 0.119 99 .839 0.161 O.HIH2 . 
3.71 m 0.011 99.!10 0.090 0.8!7E-OJ 
I.U m 0.013 9!.953 uu O.lm:-03 
5.06 &1 0.025 99.!78 0.021 O.ZZOEJJJ 
5.10 35 0.011 !!.991 UD8 0.7151:..01 
6.35 15 0.006 9!.m 0.001 D.UJHI 
U9 1 Ul !!.m 0.001 0.815EJJ5 
1.61 0 0.000 99.!99 1.001 8.815£-05 
8.18 1 U1 100.000 0.000 O.lmllEt60 
8.93 0 uo 100.000 0.000 O.OOOI+liO 

Daratims: 
Flot Dllrati.ll hm Ti.Je !'eries File:l&lev.tsl 

Cutoff Coot F~ C!f ~_Prohilihty 

CFS ~ z 
2.81 mm 99.883 99.883 0.117 O.ll1EJJ2 
3.13 113 O.OS8 99.911 0.059 6.587£-03 
U6 89 Q.Ol6 99.978 0.021 0.211EJJ3 
UB 21 UO! 99.98& 0.011 0.139£..03 
5.31 23 0.009 9!.996 0.001 0.118£..01 
5.93 5 U1 99.998 0.002 0.215£-111 
U5 3 0.001 ,,:m 8.001 O.UZEJJI 
1.18 1 0.000 99.999 0.001 0.815E-Il5 
uo 1 D.ODO lOUOO 0.000 D.IDBE-n5 
8.13 1 0.000 IOUOO 0.000 U06I+ll0 
u 0 uo IOUOD 0.000 0.000Et60 





Wlpis Tools UwDd 

lmdiDcj Tile :eries file:15~. tsl 
DiDlge foloe 

~ VolllLI! hm Tile Se:ries 

!lprm.tsf 
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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 0.000000 Till Forest 

0.00 0.00 O.OOQOOO 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 

0.00 0.00 0.000000 Wetland 

0.00 0.00 0.000000 Impervious 

15predev.tsf 

T 

1.00000 

F 

[C) CREATE a new Time Series 

LA 

34.91 0.00 0.000000 Till Forest 

0.00 0.00 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 

lSdev.tSf 

T 

1.00000 

F 

[T1 Enter the Analysis TOOLS Module 

[P] Compute PEAKS and Flow Frequencies 

lSpredev.tsf 

lSpredev.pks 

[P] Compute PEAKS and Flow Frequencies 

lSdev.tsf 

lSdev.pks 

[D] Compute Flow DURATION and Exceedence 

lSpredev.tsf 

lSpredev.dur 

F 

F 



Flow Frequency Analysis 

Time Series File:15predev.tsf 

Project Location:Landsburg 

i 
' 

--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 15.11 1 100.00 0.990 

1.61 8 1/05/02 15:15 8.17 2 25.00 0.960 

8.17 2 6/25/03 2:15 7.70 3 10.00 0.900 

7.70 3 8/25/04 23:30 6.49 4 5.00 0.800 

3.67 7 1/05/05 8:00 6.27 5 3.00 0.667 

4.96 6 10/22/05 16:15 4.96 6 2.00 0.500 

6.49 4 11/21/06 8:15 3.67 7 1.30 0.231 

15.11 1 1/09/08 7:30 1.61 8 1.10 0.091 

Computed Peaks U.BO 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 2/09/01 3:00 15.18 1 100.00 0.990 

2.85 8 5/06/02 7:15 8.05 2 25.00 0.960 

8.05 2 6/25/03 2:15 7.67 3 10.00 0.900 

7.67 3 8/25/04 23:30 7.00 4 5.00 0.800 

4.25 7 9/10/05 16:45 6.35 5 3.00 0.667 

7.00 4 10/22/05 16:15 5.63 6 2.00 0.500 

6.35 5 11/21/06 8:00 4.25 7 

15.18 1 1/09/08 7:30 2.85 8 

Computed Peaks 12.80 

Discharge Volume from lime Series 

15predev.tsf 

1.30 

1.10 

50.00 

between 10/01/00 00:00 and 10/30/00 23:59 

458906. Cu-Ft or 10.535 Ac-Ft in · 30.0 days 

0.231 

0.091 

0.980 



Discharge Volume from Time Series 

15dev.tsf 

between 10/01/00 00:00 and 10/30/00 23:59 · 

397903. Cu-Ft or 9.135 Ac-Ft in 30.0 days 
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