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1. INTRODUCTION ' ; INFLOW HYDROGRAPH o Baseq on an gpprox1mate avaxla?le ?OMbjned fiood Stor?ge In reservoirs "A 3 Pepparwood detention reservoir to provide a composite inflow hydrograph to the ' ; ' : o ‘
o 10 RESERVOIRS “A® AND "B* SN ~ and "B" the routing of the preceeding inflow hydrograph yielded: ] epparwoc e : ’ has b ‘ded below f | 4
A. PURPOSE: The purpose of this study is to evaluate the characteristics of - : A L ? iepzﬁerOdffaC1“t{.t Th;; :3?20:;;5‘:ydrograph as been provided below for 4
M e . 0] $ 3 ! - . A er ‘TS b
tion reservoirce "A* and "B" in the Larksfield Place . , TIME . CFS : ; urther reference la o :
ngitg;g?osg?ncgetsge proposed reservoirs are immediately upstream of thi o TIE HRS a4 ‘ R RESERVOIR “A®" AND "B" if ; SECTION 11
"pepperwood” detention reservoir, a review of the potential downstream impac ; | 0.25 0.0 ROUTING TABLE ; COMPOSITE INFLOW i DESIGN METHODGLOGY
nas also been included. ,. : | 8.5 g-g : HYDROGRAPH - PEPPERWOOD DETENTION RESERVOIR é |
: irs "A" "B Wi ntially provide : ‘0 " TIME INTERVAL -IN -uT STORAGE ELEV. R : ] : . .
The proposed detention reservoirs A" and 5 :]1; gsiilo men{'aﬂ’ the S 1.00 2.1 HRS. gFS QCFS ACFT. T o INFLOW OUTFLOW COMPOSITE } A. DESIGN CRITERIA: The following criteria were utilized in the development
for no net ‘increase or adverse doumsLream RN N cervoirs A" and *B" S 1.25 16.5 - . HYDROGRAPH HYDROGRAPH INFLOW HYDROGRAPH ] of the detention reservoirs:
cq?grgbu:;nggfg;z;ﬁigfaﬁai;néeegiiggggziytNiti:n:? 02% Safety Requirements, if o i.gg g%.g 0.00 0.00 9.00 0.00 181.00 : TERy TGS ERVOR » FR?X RsngYgERS TOREEEE$§¥200 : 1. The net increase in peak ff due to devel -
wi e ) ] : i . . o INTERVA RESERVOIR * " and * i . ! ak runo ue to development for the 163
applicable. 9.3 0.25 0.00 0.00 .~ 0.00 181.00 | L i vear €
s

N . 2700 89, hour storm event wculd be essentially zero for the coniributing

' ' : 26 215.4 | | S drainage basin.
B. SCOPE: The scope of the study included the following major tasks; : € 401.0 9-38 g-gg . 8088 8.82 ig%-gg s | - ;
_ o . irs "A" and "B* as wall f § ; J 506.4 i°25 1653 0.00 0.38 131 08 ; _ : i ¢. Reservoirs "A" and "B" would be sized to provide less than 30 AFT of
1. Rev_’e"" of prev}oub hydro]ogy ma Or reservo - : . . 540.5 K . . . » ‘ 13.2 . . aCCUNU]&tEd StC‘Tage.

1.50 41.98 1.25 181.19

.

as the Pepperwood detention reservoir.

Rt RN

26.4
18.50
11.6
15.4
32.0
61.2
91.0
186.0

2.61 181.39 : L
4.45 181.67
8.91 182.31
17.18 183.48
2.75 506.42 51.41 27.15 184.91
3.00 540.50 155.79 36.27 * 186.02
3.25 421,55 298.37 39.58 186.42

1.75 65.86
2.00 89.36
2.25 215.41
2.50 401.09
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3. Outlet configurations would be ceveloped to provide adequate storage
and to retard flows thereby insuring downstream impact at or below the
Tevel originally envisioned in the Pepparwood Report.

B. HYDROLOGY COMPUTATION METHODS: Runoff volumes and i
: . peak Tlows were cal-
culated through the uce of SCS (Soil Conservaticn Service) procedures.

2. Determine applicable detention reservoir conirol structures for i
reservoirs "A" and "B". e
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3. Determine the maximum water surface elgvations, through @he
use of reservoir routing procedures, for the 100 year - 6 Hour design

storm.
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5
0
5
0
5
g 0
. | 5
P 0
i 100.3 x 3.50 247,48 258.81 38.66 ,.186.31 ! .25 Runoff volumes . i _ , ] _
. . . ) . i . . : . o ) 360.0 .21 367.3 A . voiumes were determined through the use of SCS Hydrol
4 Develop recomendations for final project destan eriterta; ; 5. gg.g Yo 3.38 %gg.%g iég.gg : g;.gé %gg.%g | '% 2. g 534.6 51.41 566.0 ; Grgupings QZd appropriate ruroff curve nambers (CN) for the zragnggécbiggl
. . 4 . . S * - * * . o & : ] ‘ = under i H . . ‘e -
C. BACKGROUND: The original hydrology and hy4raulic criteria for the oo 6. 87.3 Yo 4,25 160.07 168.75 36.57  186.06 4 3.00 670.5 ésg'gg“#ﬂﬁ* | ggg-g o duratio;?g; ;?;i:d?;ce w?:goggs 1212§;e;g§;_3150 distributed over the storm
p;oposed detention reservoirs A" and "B" were develcped as part ?: t:i A Y 53.0 § . i 4.50 120.49 142.69 35.80 %85.97 i g.gg ggg.; 238.81% . 962.8 ] ndations,
. . . 4 - u I ‘ T Be . " . o § . . . -;r . - ’ - . . . .
:Hyd:OIOQX'anddHydriu;}C :2?235333f%;ureZZ§ZZ$OJcE?€::¥;Onfgfsi;;f‘;epDG:SOOG ST g'gg ‘ lg'é %zé : g:gg %gg:g; %gg.gg gi.ég lgg.gg 1 3.75 374.6 213.62" 588.2 oL the Sggeo?fKFO"FeSﬁ;at'°" was determined by basin characteristics and through -
;gé?!itv 'Zst?mggg: ié;e made concerning the potential upstream development ‘ %j - ’ ) E S 5.25 ~ 100.38 123.44 34.05 185.76 8 3 300 e , igg'gé :?i.g : };j: reeh Tome e where;TC = Time of € tratio;
' currounﬁgng roserveir sites "4 and "B*, Detailed analyses were garrigd.ou% v ‘ ' . %? 3 5.50 90,31 116,51 v 33.41 %85.6? ’ i 2-%3 ggg*g . 147,69 347.4 ; Te = (11.9 L§).385 L. Leﬁgtg of°g§§?nr?;;?:s§“”5)
with hydr P ion, hydrograph addition and routings. This origina oy . £ 541 cfs @ Time 3.0 Hrs. £ 5.75 87.38 110.44 32.86 85.6 Do ‘ . 5. . . ] =2 b - ) 3 3 ‘
;‘320hffﬁggrggcef§z$§:?joﬁés )geef gtilized in the current analysis for R Peak inflow of 541 c o 6.00 87.31 105.60 32.42 135.56 - o4 4.75 173.4 %gg.gg ggg.? : H H = Elevation Difference in Basin (feet)
,,rgsergoirs npg" and "B". The original hydrology analei? t¥1e1de2 u;2§ L % %ié 6.25 52.09 94.70 31.42 185.44 . éaf% g.gg %zg:g _ 123:44 266:4 . »_‘é Unit hydrographs were developed and summed for the 100 Jear 6 hour storn
hydrograph and routing data as shown or the next pages; (ca-c% d] %Pa th the s £ p. 650 12.10 77.80 gg.gg %gg.gg S 550 123.6 116.51 260.1 i Computer calculations utilizing SCS Soi! Group Numbers, CN, Tc, drainage basin
reservoirs "A" and "B combined - These calculations were Jnciuce S L 15 9.00 77.80 9. . P 5.75 125.7 110,44 236.1 = areas, etc. were performed to deveiop hydrographs and to provide the infiow
original Pepperwood Report). # L : § x cg 6,00 11.0 , 105. 60 216.6 i ?ﬁd;ggraphs gog,routv‘ng purposes. The foliowing general formuia was util?.ec-
. £ =L ' s 2 e . .
o The peak flow of 541 cfs was reduced to 298 ¢fs and retarded approx- g 6.25 75.2 ?lggg ﬁ’zg § computations
fo E}; imately 15 minutes. Overall storage needs were approximately 40 AFT, C g-;g gg&g 7780 900 : gp = 184_AR e
4 g A v iz . . 1 T e ———
' @gﬁ” 2Q f ; %?@ ‘ b § *From Area other than that contributing to "A" and "B" g where g : ?gg:]ighzgggr?nmzlgzes (1 inch f e )
._". “".: Ry r *:} P ; _ ¥ : £ : ) H 1 inc TOor und 2 y rograph
' il %§§ b With the routed effect of reservoirs "A" and "B", the above composite o Tp = Time in hours from start of rise to peak rate
: o R g 5 Vg hydrograph indicates that the peak flow has been shifted in time to 3.25 Hrs. o ; L - =
: i 5 g & ‘5 ;hei%ogposite inflow hydrograph was utilized for the desicn of the Pepperwood . , The relationship'of 1n:te stora duration and b1 fv é , ; .
; ‘ ol . ity. ; ‘ - torr ime of cf.centration was’
; - - § aciity established through the relatici*nip of Tp = 0/2 + 0.6 Tc., Therefore :ho
! ‘ - S formula for peak flow took the f f: ' '
‘ N L p ook the form of:
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N e 3. Reservoir routing tables; The following routing tables were utilized . 4 4. R ir routi 1ts: Complete routing tables relating infl
, s dcrested weir with - § J S | 2 « Reservoir routing results: Comple ng tables relating inflow, @
it hydrocraph) 2. Reservoir "8* outle* structure; A °°“‘b‘“iti11:’;ezrzz provide discharge i .4 f°§ } h“e determinaion of water surface elevation ror reservoirs A" & 5 outflow, storage and water surface elevations have been provided in b
. 4here D = Duration of storm event (or storm segment for umit hydrograp: . low flow notch (see figure below) was ucteristics were: iﬂ p ana 8", i 5 the appendix. The routing table for Reservoir “A* indicates a e
whe Tc = Time of concentration 2 mirol for reservoir »g%, The weir chara : 1 " KZSERVOIR "A® i’_;k_:':.;_% decrease in peak flow from 541 cfs to 377 cfs with the peak flow S. Downstream condition ( go | f: v
$ through the detention reservoir by use h - Rectangular/Contracted Bk d:taiugled7 appr%}maatelyu‘]?: m;:::,ejé a‘:p?:;‘i"';m: e\;’;te&sgrf:‘:cre i}evggiog lies immediate)y downftrea::e;neourh Road): An existing K3 - {}*
2 s . ere routed thro Notch - Rect: , N , A 0  d - .8 wo i a . 00 This st Al rom the pr v 5 S e i
i The ,ﬂlﬁ“mzigi‘,’g"phs ) Width = 4 £ ELEVATION STOR;?E I DéSC::!;\QGE § storage. These flows are based on the use of tne 8' x 4' RCB outlet reser,,o,-r,‘.‘cfg’.fe wﬁ’se :?’;?yze.d for adeqﬁagg"iigaﬁ‘;i’*} OF reservace i ¥~
k of & com | re developed for several types of Height = 2 f. : . sgz]ui:tu;e. t};hei ofutf]o}:q dhydrog;agh v 1? tuhse- routing table was * "% Tollowing characteristics ueréy a:prn;a? T 0
| - son/di s were de ‘ : a nfiow hydrograph for reservoir “B*. ' i j
T Individual ele:g:lg:{‘c‘l\:;gg:s:i ::r::lf aad "B". These curves were utilized aroadcrested Weir " 184 (Normal Pool) 0.0 (138 b o utilized as tae 10w hydrograp ! - Length = 72 4¢. , g .
¥ out let st”’?“?iieo hydrographs to determine design water surfaces. kidth = Varies with dep 1o 2; 50 The routing table for Reservoir “8" indicates a decrease in peak flow Height =9 ft, 2
/ vith the ot & | ions: “ Sloe 7 4%, 10 11.6 126 & B from 377 cfs to 316 cfs with the peak flow detained approximately 24 Width =4 £¢. P
~ following references were utilized for the computations: Height = 4 ft. ‘ { : 187 180 190 A S additional minutes. A maximum water surface of 1£3.4 would yield a Stope = ,np375 ft./ft 3o
PR The fo. ' : : . 4 weir to yield a composite 188 16.2 244 . ' fiood storage of 23 AFT. The outfiow hydrograpk from this routing Tailws N =013 ) P
- - 1 ' Desian of Small Dams - 1974, Bureau of. Reclamation, : Flows were cowxined between the_notC_h an T 189 18‘6 292 B table would be the inflow hydrograph to the Pepperwood detention water Depth = @ ft. P
¥ . q ‘ ‘ _ U.S. E st of 105th Meridian. g discharge versus elevation relationship. }gg : 4 “1.4 380 A facility (in combination with other contributing drainage areas). The analysis indicat ‘ s
A e 5. Probable Maximum Precipitation Estimates, D.>. %2 : j : 191 2.4 388" 5 Tngse refsiults Yere obtained with the 4 foot notch and broadcrested require 3 headwaggredeytibatt-at 2 peak flow of 316 cf, the RCE weo- B
3 O " ¥R No. 5T, U.S. Dept. of Commerce. .= . . ' weir contiguration. .. | readwall and a heaq t rason of 80.34 or 6,54 ft it Towd 1
* e , : | , , . headwal] 3 water elevation of ;g with no inlet £
| S - t. of Agriculture. SCS. : : be noted, that th k outflow f - "B" of 316 in place. Wit ; 47 or 5.67 ft inies X
L . servoirs, TR 60 U.S. Dep , : It should be note a e peak outflow from rese~voir o ngn < MDA maximum watew . FL. with inie: :
5. 3, Earth Dams and Re s tion RESERVO!R ugH E cfs is slightly gréateri'fthan-*\ﬁheﬂdesired figure og 298 cfs as shm;n paid a%eqléigesig;wmgt head is ‘avai?aazere Sur;:ﬁfizflaii.qo»m reserw;;r E
4 ~ - i ineering Handbook, >ection %. : : R on page 3. However the outflow hyarograpn of reservoir "B* is re e Protection ap . ~1cular care shoyig he . i,
3 s B ~ 4. SCS National Engineering — ] for Urban’zed B ELEVATION sm%?gg . ' Déscgi_\ges By compared to the original composite hydrograph (see page 4 ) it is Servoir outlet ang immediately upggf;% rf'{"‘”. downstream °fk L'? T
,% | ; 5. Determination of Peak Discharge grom F@?l"ﬁ::ﬁrto%a 972" rean. e QUTLET STRUCTU"&'E' . ¥ 2 3 apparent that the reservoirs ha:e retg;ded :" flovplsuffilc(iently to 6, Recormendat ions The d - OF the 9' x §' ges, P
i ) i Kansas, U.5.G.>. Upen - B ' \ ERVOIR "B - g o actually decrease the composite inflow hydrograsih peak to the * The data indicarce sh- &
I : Basins, Wichita, 22 : RESER ‘ g 178.0 (Normal Pool) 0.0, 0 g - Pepperwood facilities. Therefore, the slight difference of flow 316 o:tht configurations utilized prgat'e" that the Storage volurae 4.4 -
= . yYTATIONS | 178.5 ;2 i3 3 cfs vs. 298 cfs is inconsequential. A new composite® inflow propgsepﬁpfe'}'“d datention fac"”tyv.me'rhz:- e;ctua) improvement in f]cus 1y
A £ 1il. CoP « :vc A" and “B" S : : 179.0 * 23 5 hydrograph would have peak flows of; ‘ ould meet the basic criteria set srore, the con’igyrations 23 l -
31 ? A. DRAINAGE AREA: The total drainage ared served by reservoirs “A" an - o N e ggg 122 ‘ g | | et forth earlier in tne report. Rt
1 A. : iles. e ‘ 5 . . ; REVISED COMPOSITE ‘ : s
1 is 233 Acres or 0.36 square miles., SR P 180.5 13.4 40 A g0
-1 % i usf-- i1.cussed, computations for the drainage area E 3 | — Flev. 8.0 181.0 15.0 56 k : PEPPER&gS'ﬁogE%gg’?ngsgSERVOIR f -
1 " B. HYDROGRAPHS: A5 Bre O d “B* are provided in the original Pepperwood o 181.5 16.4 o | o | | |
o d seryed byhr:;;:?on pertinent hydrograph data has been P"O‘”dedt‘“a:e?‘;,pac‘t’s SR 421 ’ = 182.0 }gg 181 | i TIME INFLOW HYDROGRAPH QUTFLOW COMPOSITE INFLOW &
- § %ﬁggr:;porlt Routed hydrographs, water surface data, and downstream i : ? 4 4:1 : =~Elev. 80.0 B3 %ggg 21.5 253 %. 4 INTERVAL FROM AREAS OTHER HYDROGRAPH HYDROGRAPH TO v
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