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Introduction

This report deals with the hydrology associated with all areas of the Caughlin Ranch Planned Unit
Development located within the City of Reno. Areas of Caughlin Ranch outside of the City limits
are not included; however, they all drain into the Alum Creek drainage basin. The capacity of Alum
Creek is not analyzed in this report, as previous studies have shown that Alum Creek is capable of
passing the 100-year flows at full buildout of the Caughlin Ranch.

The study area is located in Sections 16, 20, 21, 28 and 29, T.19N., R.19E,, in Reno, Nevada. (See
Figure 1.) Itis bordered on the north by the Truckee River, on the west by Alum Creek, on the south
by undeveloped areas in Washoe County and on the east by various subdivisions in the City of Reno.
McCarran Boulevard runs through the entire site and acts as an intermediate boundary.

Caughlin Ranch is a Planned Unit Development, that is currently under development with a 10-15
year buildout. For the most part, existing development consists of single family homes, commercial
areas, a park, and an elementary school. Final development will include additional single family
homes, a park, offices, a fire station and higher density housing. Because a large portion of the
Caughlin Ranch is either developed or under construction at this time, this report considers three
separate development conditions rather than two: historic or pre-development flows; partial or
current flows which can be expected at present levels of development; and flows which can be expected
with final buildout. These conditions are noted as pre-development, existing and final development
conditions respectively.

The purpose of this report is to calculate the peak 5- and 100-year flows for the three development
conditions mentioned above. This will show which areas of the Caughlin Ranch, if any, need
additional detention to accommodate the proposed future development. Peak flows for the final
development conditions are based on "best guess” assumptions as to what the future development will
include. These final development peak flows are not meant to be the maximum peak final develop-
ment flows to be allowed, regardless of the type of future development. To the extent that the plans
for the future development areas change, flows for these areas will be recomputed to ensure that they
are equal to or less than the pre-development flows.

Pre-development topography consists mainly of moderate to relatively steep hillsides separated by
ravines. However, a small section of the study area near the Truckee River is fairly flat with slopes
less than 5%. Several major drainageways cross the site including Alum Creek, a drainage way
referred to in this report as "Caughlin Creek", Rosewood Wash and five unnamed drainageways.
These drainageways carry storm flows across the site from the south to the north and northeast. Three
ditches, Steamboat Ditch, Last Chance Ditch and Lake Ditch, traverse the site from west to east and
are part of the pre-development conditions.

Much of the information used in this report is taken from previously approved plans and reports
prepared for the various Caughlin Ranch projects. However, hydrologic information for some of the
drainage areas was not available and therefore is analyzed for the first time. Previous reports and
plans used in this report include:
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1)  Hydrology Report for Eastridge Units One and Two, dated August 1986, Omni-Means Ltd.

2)  Eastridge Subdivision (Unit One) Improvement Drawings, dated August 1984, Omni-Means, Ltd.
3)  Eastridge Unit2 improvement Drawings, dated July 1986, Omni-Means, Ltd,

4)  Caughlin Crest Improvement Drawings, dated March 1986, Omni-Means Ltd.

5) McCarran Boulevard Improvement Plans, Skyline Boulevard to Cashill Boulevard, dated June 1989, Summit
Engineering Corp.

6)  River Run Unit One Improvement Plans, dated May 1984, Osgood Engineers, Inc.

7 River Run Unit Two Improvement Plans, dated November 1984, Osgood Engineers, Inc.

8) Alum Creek Patio Homes Unit 1 Improvement Plans, dated January 1987, Ommi-Means, Ltd.

9 Hydrologic Aualysis of Alum Creek Patio Homes Unit 2, dated February 1988, Omni-Means, Ltd.
10)  Alum Creek Patio Homes Unit 2 Improvement Plans, dated February 1988, Omni-Means, Ltd.
11)  Alum Creek Patio Homes Unit 3 Improvement Plans, dated April 1990, Omni-Means, Ltd.

12)  McCarran Boulevard Improvement Plans, Cashill Boulevard to Plumb Lane, dated June 1989, Summit
Engineering Corp.

13)  Caughlin Ranch Shopping Center, Hydrology Report, dated April 1990, CODEGA & FRICKE, INC.

14)  Caughlin Ranch Shopping Center, Improvement Plans, dated June 1990, CODEGA & FRICKE, INC.

15)  Village Green Unit One, Hydrology Report, dated November 1989, CODEGA & FRICKE, INC.

16)  Village Green Unit One Improvement Plans, dated August 1989, CODEGA & FRICKE, INC.

17)  Caughlin Ranch Eiementary School, Hydrology Report, dated June 1989, CODEGA & FRICKE, INC.

18)  Caughlin Ranch Elementary School Improvement Plans, dated December 1989, CODEGA & FRICKE, INC.
19)  Caughlin Vi]l:;ge Hydrology Report, dated July 1989, CODEGA & FRICKE, INC.

20)  Caughlin Village Improvement Plans, dated July 1989, CODEGA & FRICKE, INC.

21)  Final Hydrology Report for Mayberry Meadows Unit Three, dated April 1988, CODEGA & FRICKE, INC.
22)  Mayberry Meadows Unit Three Improvement Plans, dated March 1988, CODEGA & FRICKE, INC,

23)  Final Hydrology Report for Mayberry Meadows Unit Two, dated March 1987, CODEGA & FRICKE, INC.
24)  Mayberry Meadows Unit Two Improvement Drawings, dated March 1987, CODEGA & FRICKE, INC.

25)  Mayberry Meadows Unit Four-A Improvement Plans, dated March 1990, CODEGA & FRICKE, INC.

26) Mayberry Meadows Unit 4-B Improvement Plans, dated April 1990, CODEGA & FRICKE, INC.

27)  Caughlin Creek Unit Two-B Hydrology Report, dated November 1989, CODEGA & FRICKE, INC.

28)  Caughlin Creek Unit Two-B Improvement Plans, dated October 1989, CODEGA & FRICKE, INC.,

29)  Caughlin Creek Unit II-A Hydrology Report, dated September 1988, CODEGA & FRICKE, INC,

30) Caughlin Creek Unit Two-A Improvement Plans, dated September 1988, CODEGA & FRICKE, INC.

31} Rosewood Wash Drainage Basin, Hydrology Report for Rosewood Wash Detention Basin Dowu-Drams,
dated August 1990, CODEGA & FRICKE, INC.

32)  Westgate Detention Basin, Hydrology Report Summary, dated February 1990, CODEGA & FRICKE, INC.
33)  Juniper Trails Unit 8-A, Hydrology Report, dated December 1989, CODEGA & FRICKE, INC.
34)  Ridge Hollow Tentative Map, Preliminary Hydrology Report, dated August 1990, CODEGA & FRICKE, INC,




Historic (Pre-Development) Drainage System

The historic drainage system (called the Pre-development Condition) is the condition the site was in
prior to development of the Caughlin Ranch. Some minor development had already occurred prior
to development by the Caughlin Ranch. These improvements include the construction of the irriga-
tion ditches, Westpac water tanks, Sierra Pacific Power Company substation, dirt roads etc.

As previously mentioned, the site contains eight major drainageways; Alum Creek, "Caughlin Creek”,
Rosewood Wash and five unnamed drainageways. Under pre-development conditions they drain
from the south to the north and northeast. The Steamboat, Last Chance and Lake irrigation ditches
cross the site, flowing from west to east. One thing to note is that stormwater runoff upstream of each
irrigation ditch is intercepted by the ditches. Because the ditches were constructed long before most
construction in the Truckee Meadows, these irrigation ditches are included in our pre-development
analysis.

Peak flows are shown on plan sheets 1 and 2 of the Pre-Development Conditions located in the
appendix of this report. (These peak flows are listed in tabular form in the conclusion for comparison
purposes.) Peak flows throughout the report are calculated using both the Rational Method and the
SCSTR-55 Method. (When analyzing a drainage area with a detention basin, the SCS Method must
be used.) The method used to calculate peak flows is the same on an area by area basis for all
conditions: pre-development, existing and final.

Existing Drainage System

The existing condition is the condition of the site at the time of writing this report. Many areas are
under development or already fully developed. Areas that are currently developed are in the northern
and southeastern sections of the study area. Projects that are totally developed include: McCarran
Boulevard, Alum Creek Patio Homes Units 1 and 2, Mayberry Meadows Units 1, 2, and 3, Caughlin
Crossing Phases I through ITI, Pinecreek, Caughlin Creek Units 1 and 2, Vista Pointe, Caughlin Crest,
Eastridge Units 1 and 2, and Caughlin Ranch Elementary School. Areas that are currently under
development, and for the purposes of this report, have functioning storm drain systems include:
Mayberry Meadows Units 4A and 4B, Caughlin Ranch Shopping Center, Village Green Unit 1,
Rosewood Wash Detention Basin, Alum Creek Patio Homes Unit 3, Caughlin Parkway and Village
Green Parkway.

Drainageways continue to function essentially the same as they did during pre-development, Deten-
tion basins have been constructed in some of the drainagways to decrease peak storm flows. Existing
detention basins are located in the following drainage basins: Area 1 (Rosewood Wash), Area 4, Area
8 (Drainageway 4) and Area 14 (Alum Creek).

Refer to plan sheets 3 and 4 (Existing Conditions) in the Appendix for peak flows. (These flows are
also tabulated in the conclusion for compatison purposes.) In most cases, the individual peak flows
(Q values) for catch basins and overland flow can not be summed to determined the peak flow for an
entire drainage area. The individual peak flows can be summed only when the area contains no




detention basins and the time of concentration for the entire area is 10 minutes or less. This is due
to the fact that all individual peak flows (at catch basins, etc.) are peak inflow values for a 10 minute
time of concentration. When the storm is routed through an entire area, the time of concentration is
often longer than 10 minutes, resulting in a lower rainfall intensity.

Final Developed Conditions

The final condition is the final buildout stage (100% development) of the Caughlin Ranch. In trying
to develop models for future developments, we used a combination of the master development plan,
the most current development plan, the approved master grading plans, and/or a current tentative
map. Thus, in areas which are not currently developed, one will see lots, streets and common areas
laid out. Based on these assumptions, runoff flows and direction of flows are computed. The final
developed conditions are conceptual and subject to change with final design and construction. This
report therefore serves as a reference for future design, but changes are anticipated as long as
pre-development runoff conditions are not exceeded.

Areas of future development are located along Alum Creek and on both sides of McCarran Boulevard
in the central portion of the study area. Remaining projects to be developed include: Meadowlake
Village North and South, Caughlin Village, Fire Station, Caughlin Crossing Phases 5 and 6, Caughlin
Creek Units 3-12, Juniper Trails Units 8 and 9, Creekridge North and South, Westpoint, Ridge Hollow,
Caughlin Village Professional Offices, Caughlin Village Office Park, Westgate, Village Green Park,
Village Green Unit 2, Eastgate, South Point, Day Care Facility and the RV/Mini-Warehouse Storage. -
(See Vicinity Map.) :

Again, drainageways will be designed to function basically the same as they do for existing conditions.
Additional detention basins are proposed in Area 8 (Drainageway 4), Area 14 (Alum Creek) and Area
16 (Drainageway 5). Refer to plan sheets § & 6, Final Developed Conditions in the Appendix for
peak flows. (These flows are tabulated in the next section for comparison purposes).




Conclusion

Table 1

Comparison of Peak Flows
Pre-Development, Existing & Final Development Conditions

Pre-Development Existing Final Development
Drains to Area# Qs Qo |Area# Qs %* Quo  %* |Arca# Qs %* Qi %"
Rosewood Wash | 1 63 199 1 455 -28 1502 -25 |1 46 29 1322 -4
Offsite-South 2&3 2.4 6.4 283 24 0 64 0 - - N/A - N/A
Offsite-Southeast | 4 29 86 4 3.5 -88 141 -84 |4 34 -88 130 -85
Drainageway 1 5 47 1226 |5 41 24 817 28 |5 3.7 -18 943 .23
Drainageway 2 6 119 323 |6 58 51 156 -52 |6 58 -51 156 -52
Drainageway 3 7 299 806 |7 233 22 639 21 |7 275 -8 B3 -7
Drainageway 4 -8 32 99 8 449  +40 1258 +27 (8 314 -2 823 -17
Drainageway 5 16 362 975 |16 524  +45 1448 +49 |16 336 -7 928 -5
Caughlin Creek 15&18 155 40.8 18 43 =72 117 -71 18 43 72 117 N1
Alum Creek 10,14, 10,14 10,14

19&22 1092 2982 |19&22 1774 +62 4842 +62 |19&22 2121 +94 5760 +93
Offsite-North 13 8.1 22.0 13 8.1 0 220 0 13 43 47 117 47
Steamboat Ditch | 9,11&12 789 2262 |11 703 -11 1908 -1l6 |11 549 30 1504 -34
Last Chance Ditch| 17 4.2 114 (17 23 33 17 32 |- - N/A - N/A
Lake Ditch 20&21 6.1 164 [20&21 35 43 94 43 |20&21 35 43 64 .43
Truckee River - - - 23&24 338 N/A 923 N/A [23&24 338 N/A 923 NA
TOTALS 4711 13384 5121 +9 14266 +7 4959 +5 13570 +1

*9 columns refer to % increase { +) or decrease (-) as compared to pre-development conditions.

There is not a significant increase in the total peak flow for the entire study area for either existing or
final development conditions. Increases in total peak flow for the existing conditions are 9% for the
S-year storm and 7% for the 100-year storm, while increases for the final development conditions are
59 for the 5-year storm and 1% for the 100 year storm. These total increases are insignificant due
to the fact that methods used to calculate peak flows generate only approximations. Peak flows to all
drainageways in the City of Reno (excluding Alum Creek) are decreased for final development
conditions.

With the present amount of development, drainageway 4 does have a 40% increase in peak flow for
the S-year existing storm and a 27% increase for the 100-year existing storm. However, with final
development the 5-year storm shows a 2% decrease and for the 100-year storm a 15% decrease.
Similarly, drainageway 5 has an increase in peak flow of about 47% for existing conditions, but final
development will result in about a 6% decrease in peak flow. Full buildout will greatly improve the
drainage conditions in both of these drainageways.

This study shows that peak flows are increased to Alum Creek by 62% for existing conditions and
93% for final development conditions. These numbers are conservative for both existing and final
development conditions because this report includes only projects located in the City of Reno, and
several detention ponds, located in Washoe County, are not taken into account. Throughout the
Juniper Trails subdivisions (Washoe County), numerous ponds, have been built which all provide




detention for Alum Creek. Additional detention for flows entering Alum Creek is provided by
existing and proposed detention basins in the Caughlin Creek development. The increase in peak
flow to Alum Creek should not present problems downstream as previous studies have shown that
Alum Creek is capable of handling the 100-year flows for fully developed conditions.

The peak final development flows calculated in this report are accurate to the degree that future
development proceeds according to the assumptions made in this report. If future development
results in significant changes, final development peak flows will be recalculated to ensure that they
are still equal to or less than the historic flows. Also, if a detention basin is proposed in an area that
this report analyzed using the Rational Method, all flows (including pre-development) should be
recalculated using the SCS Method. Peak pre-development fiows calculated by the Rational Method
cannot accurately be compared to peak final development flows calculated by the SCS Method.

On April 3, 1991, CODEGA & FRICKE, INC. and the Caughlin Ranch Development Company met
with the City Engineer of the City of Reno and his staff to review a draft of this report. The concepts,
assumptions, and drainage plans used for the calculations were approved by the City Engineer.
Everyone present agreed that this report should serve as a guide for the hydrologic design for future
development within the Caughlin Ranch, and comparative analysis will include only those flows
generated on or upstream of each site. Future development within the Caughlin Ranch will not be
required to mitigate increased runoff created by existing downstream development.
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LN I RAOBRAOLEE O\I ERLAND G‘DN e
jomtmegen 0 Posewoet DETENTION one

Chadok TR
Frumoibed s

SELIGHL TN RS HYDROL.OGY 01636
STEMEG CONDITI S SWOIOD DETENTION POND
I s MR 17, 1950

Gy & FRICKEE, INC.

T ar T DATA

fomoHomomoR o ® oMM R oW oM OB ¥ DN oW o%oRou
Mouonowop oM o#om B oWomoAoW oW om o8 W oW HRoHoH

Hubarea CVERLAND TO RR LEMETH VELODITY TIME
i SHRRNH {feat) (fFhi/ssc) minutes howrs

BEBMENT 1 1700 4,60 bod o= 0,10

minubes Mours

FOTak Te e h.2 o= 0,10
PrsiGEaraIEANIAOTRTAIIIEIIREEERIAGIG




OVER LAND Tlow T BosEwWooD DETENTIDN BND 727
fhadok TR-5% Version: 3.41 S/M: 12408401523 Fage 1
Return Freguenoy: goyears

BLE.AR HYDROGRARH METHOD
I1. Distribution
» Duration Stormd

TR-55 T
Ty
(24 by

Erecuteds 123171990 180405
Watarehesd file - ROSEWD . MOP
Mydrograph filtes —-> ROBE-S5,HYD

CAUGHL. TN RANCH MASTER HYDROLOGGY 1014.38
EXTSTING COMDITIONS ROSEWOOD WASH DETEMTION AREA
DECEMBER 17, 1990
CODEGA & FRICEE, IMNC.

Input Farameters Used to Compute Hydrograph
Subarea ARER M Te ¥ Tt Frecip. 1 Runoff Tadp
RDescription CROFEE) (e ) (hirs) {in) H tin) Anput/used
OVERL.ANMD F3.5% 85,0 Q.10 O 00 1.55 ! 0.48 I.2% J2E
¥ Travel time from subarea outfall to composite watershed outfall point.
I — Bubarea where user specified interpolation between Ia/p tables.

Total ares = 32050 acres or  0.050846 sg.mi
J—

Feak discharge = 2% ofs

Computer Modifications of Input Farameters <4444

U PTIT asd i 40080 BT AR (1038 0t TRASS ST sk PR BOets Ghbm 144 Setde P 4TRA Aruim MSeS Vorte S0k P4 PHORS Sudse Sbekm e i s Kindd SHiSH Sur. 10008 441in FARSD BHAD SAHE 15443 B8 400rk Hium rrise nbvke evey ofsen Seben gEem Yeeun et TP St FFERS SHPSR PR SR IFIEE ROAFD poOTE FE Bhemh 1414 Srird eimrs Arebt druek s i Riemm aCe SATee e S be0%0 PAYG S0000 e Pt et e

e,

Input Values Founded Values Ia/p
Subarea Tiz ¥ Tt Te ¥ Tt Interpolated lasp
Description {hirr ) (i) ¢ i) - {hr) {(Yes/MNo) Messages

b i o s ey Spaph Stean LT 4% FE0T) DYIFR (K90 TAATE AT8FF RFE 4140 FHATY HPS 44490 MRS SSHMG 19848 Mivd Fier S 0L Ghesm Tefve H4Lwd PO Tar7S S4ke SREW 69700 640 01 ABMAS bt S0t becom dsbem Susen Senin L4 SLIaF SRA) BOSSS FArR }AASR ARSLR BB VRASS SSBRR Seoms A Smisd Hes $5048 HPTS TRNGS K0S §HON Srhin 44LS8 S1PS SRARk PO HHLSR S9rim G4nrd saeen mibin Pakm Ms ken s mress berak babm

OVERLAGND O.10 0,00 ¥k kK Y e el

o Baave o004 e BOSB B SO £ AR IR GATRD S FERRA LALLA WRASS 0300 M LALAR PAIBS RRRAS PUIAS UISRS HAORL B Bnih 4008 wBERL b Lo bmbed 4himd bk L bk wasey pavp PSR W S840 FHHYR FOESS EFatS BT FYATE RS AFVRE Sibnr cmtan e Sraaw et SEMD PTERE Hemms SN F Fabet Mbim eSS PRV SersE Ao FS0M Yeted SueRE Wete SSAI Seees B4R Sees MOM SreSe 4hat reve 440 oo bt eved Heam i

¥ Travel time from subarea outfall to composite watershed outfall point.
¥¥ Toe & Te are available in the hydrograph tables.

Tdie feocve HypeoatAfds Weee Apoec T2
EusTiNG  ConDITIONS  #NDROGEAPHS CREATED
B THE Cosetwoco WaAsH DETENTION EAs(N

DowN- DA NS =TLDY, THE RESOLTING S100-
Y2 HN DROGRAPHS Weee QooteDd THRDOSH

THE EXSTING RosSTuloop wlasH _DeTE;\rftoml
asiN

e ——
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VMeraiorn: D41 57Ny 19240840153 Fage 1
7 Return Fraeguenoys 100 vears

TRBULAR HYDROGRAPH HETHOD
Type I1. Disteibution
(24 hr. Duration Stormd

12181990 15012010
FOBEWD MO

ROBE-1 GO HYD

LRAUGHLIN RANCH MASTER HYDROLOGBY  1016.38
EXTETING CONDITIONS ROSEWOOD WASH DETENTION ARES
DECEMBER 17, 1990
CODEGA & FRICKE, INC.

ramsters Used to Compute Hydrograph <4

Subarsa 2K Te ¥ Tt Frecip. 1 Runoff Ta/p
{hrs) S el fin} H in}  Anput/used

85 .10 I €. Q0 P i .28 1.13 0 .13

k¥ Travel time from subarea outfall to composite watershed outfall point.
Lo Bubarea where user speclfied interpolation between Ia/p tables.

by g

Total ares = 22,00 acres or 0085086 sg.mi
Faak dischargs = 70 ofs :

Gomputer Modifications of Input Faramsters

input Values Rounded Values Tasp
Subaresa Tz ¥ Ttk Te Tt Interpolated Tasn
Descriphion {hird C ) {hrd (hr) (Yes/ Nl Messages

[T 189 $1844 MR SERSE U104 SIS LIS TUrkh s 1117 1IN PSS S ST b SRS 140 F 170 S0t AR B9 GRMOS S A 8000 LABLS KA $4444 b duked v sayep S48 1Y REeTR PSS SRV 1028 M Mo Aromd SeES Wb (8448 Betd 484% P98 §0PSS Potms LHF St Bisdn FERR RS KHALL S8 Artid Prbbh Borem and Seer THESS PO SetvR AT FEvin vebTm Tetmn betrr S

OVERLAMD Q.30 0. 00 K E$ k{1 s

¥ Travel time from subarsa out$fall to composite watershed outfall point.
% To & Th are available in fthe hydrograph tables.




Outlet Structure File: SOSEWD < BT '29

FOND-2 Vereions 5,13
Date Execubed:

RREREA Rk ks
LAUGHLLIN RANCH
EXTBTING

CEEARRRRE R RE
& OEY 1016038
WOOD DETENTION FOMD
MBER 17, 1990
Rl & FRICEE, INC.
R R R RN R F R RN R Rk Rk

FEERE COMPOBITE OUTFLOW SUMMARY S$t%

Elevation (ft) a4 (ofs) Contributing Structures
G041 .00 0,0

4 s 1
SR L OD 5.1 t
5044 00 6.9 i

S04, 00 G4 B o+l
S04, 00 5.0 SR+
SH047 .00 51.7 o2 o+
SO4E. 00 81.3 Ao+E o+l
S049 .00 1028
SOEQ L D0 1304 ;!




2O

Outlet Btructure File: ROSEWND «STR

Maresion: 5,10 BN

szuhely Time

CAUGHL TN RANCH MAS 5
EXTSETING RUSEWOOD DETENTION FOND
DECEMEER 17, 1990
CODEGA & FRICKE, INC.
HAEAE IR A AR KRR A R KRk

101638

AhEEEE Bhracture Mo, 1 <odedg
CImput Data)

CULVERT~CR
Circular Culvert (With Inlet Control)

El slev., (ft37 B .00
E2 elev. (+H)7? HOHO . 001
Diam. {4827 1.
Irive w1l 0F407 LI T R
Blope (ft/+ft)7? G, Q20
Ti ratio?

T2 ratio?

. Cosff,7 0. 007
M Cogft.? G

o Doeds,? : 0, QR
Y Coedd. 7 Q.74
Form 1 oor 279 1

Slope factor? 0.7




Dt et

-

Driactgs

Btructure File: ROSEWD

C Mersion: S.1%

et bl s

I E ST S ESES TS ST ST
CAtEHL TN RANCH MASTER
EXISTING ROSEWOOD
DECEMBEER 1

CORERS & FRI

FaFrer Sbtrucbure
(Input D

CULVERT-CR
Circular Culvert

El elev.(ft27
EZ glev,(ft)7
Diam. {(+t)}7
Inv. el.(Ff4)7
Slops (fFL/4tH)7
TL ratia®

TE ratio?

K Cosff. 7

M Cosfd,?

o Cogfd.?

Yo CopfEsd, "
Form 1 or 27
Slope factor?

TR
S/N: 1RROHIOEZY

Time Execuwted:

KRR R R R R R Rk
HYDROLOBY  101&.38
DETENTION FOND

7. 1990

CEE, INC.

Mo. 2 <<<444
ata)

(With Inlet Control)

G044.50
S50, 00]
o

AR |
B 50
0,100

0.0078
2.0

0, D293
0,74
i

.7

Y




Putlet Structure Files: ROSERD  JSTR

FOND-Z2 Version: 5,12 57N 122051033N

Davte Esxeoubedds Time Exscuted:

bR S ESSS SN EES SIS EEES S NTEEETE ST L
CAUGHL IN RANCH MAOSTER HYDROLOEY  1014&.38
EXTETING ROSEWO0D DETENTION FOND
I MBER 17, 1990
CODEGS & FRICEE, INC,
FERER R RO R o ok o ok o

serrrr Shructure Mo. B od0d0404
{(Input Data)

CULVERT R
Circular Culvert (WMith Inlet Control)

El elev.(f1)7 G044 50
s oelev. (FE27 D050, 00
Diam. (fL37 2.5
v, l.o($4t27 H5044 50
Slope (fLi+t7 O, 100
Ti ratio?

TZ ratio?

k. Coeff.? 0L 0078
M Coedd.? 20

o Logff.? 0, 0ReR
Y Loefs. 7 0,74
Form 1 oo 279 1

Slope factor? 0,70

372
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33

Version: S.15% S/M Fage 1

D PR E-1990 103

ERRRR OOk Rk R R KRR R
¥ b
.

CALIBHLIN FANCH MASTER HYDROLOGY 1016.78 4
(TETING ROSEWOOD WASH DETENTION POND X

Y L 17, 1990 %
CODEGA & FRICKE, TMC. %

E‘Ll‘.’:’r(klh CoNDITIONS S-Yi =ToeM %
FIOR IR R KRR KR KRR R KRk ok o

Feand
m
HEH

s B e

W

Imtlow Mydrographs REES-TN LHYD
Fatimg Table {file: ROBEWD  LFND

e TRET T TEM. COMD T T T EOME e e em
Elevation = 504100 £+
Chatf 1o = L0000 ofes
Storage S .00 ao—-fh

INTERMEDIATE ROUTING
GIVEM FOND DaTh COMPUTATIONS

!

TS PR M0 11008 T tiE g Seave B ko AR SHALS Sben brare s apaey 4pog SRR g mE SeseD Se0as e puane

285 = VA A Y

EL[’”“HE TOMT OUTFLOW | STORAGE | i i
(4 i (o fesd i tac~fL) ! | (cfs) i (ofs) H
MWMNWMMmm:mmmmwmm-ijMMMmmmmmM: :_"mmmmmmmmmm:m__mn“m_MWMMq:
BHO41, 00 0,0 O, OO0t ! 0.0 ! Q0.0 |
SO 00 e O.0151 H Euh o Ha9
BO4E, 00 T QL 08D i 20,0 25.1 4
Gﬁﬂl 0| G5 0, Z0H) i TEE 80.2 i
HBO45 00 | .4 e &950 | 1&7.8 1 177.2
B G Q0 EELE 1,224 i AF6.35 EEELE
BOAT L 00 91070 1.8561 ] 449,22 | SO00.9
HOA4E, 00 ) g1.% N T ; H1E.8 | &EE.L
LTINS T 02,8 A ] 74,5 ) 87,5 |
HOEO 00 | tE0. 4 A.117 i P62 1116.6

B LA L0 LI AL bk seers Sgecs SH45F ShUED IS tamrs WAL Shins ) Shist Suih® et PAmE b b8 bebeb iy 4eois FHERS Brem mamee aeeoh Vs Somn TR P I s A e i e vane ot BeoAd S 1514 L4 MEAD R bk m g smnen popen $Pens e e masee amat

i
i

Time increment () D100 hra.




Yaredon:

Pond File:
Inflow Hydrographs
atflow Hydrograph:

TIFE
{hrs)

14,000
11.100
11300
11, E00
13400
11.8500
11,600
11,700
11.800
L .w00
1E.000
2100
2w 200
100
12,400
12 500
12
S
1
12.900
L5, 000
13100

t +
' i
i !
i i
¥ 1
b i
1 [
i i
1 1
4 '
i i
I ¥
1 ¥
i [
] i
} i
£ 1
b H
¥ i
i 1
[ '
H i
£ 1
1 1
1 ¥
1 b
] f
1 b
H ]
i 3
1 i
1 i
+ §
i §
| 1
i 1
1 t
i i
) 3
i ¥
1 ¥
i i
i ]
i |
i t
! i
[ '
i )
| 1
i )
. LY '
P1ELZ Ly 21
7 1
H [
i 1
[ 3
i T
[ 1
] 1
1 1
' i
] i
] f
H !
! b
i i
i ]
' i
1 |
) i
1 £
i £
1 '
1 i
1 3
i '
1 1
& i
t 1
1 i
i '
i i
i ¥
[ [
] [
i i
i +
i 1
t '
i i
] ¥
[ '
+ 1
H 1
1 ]
[ H

0,
.56
0
I.dsl
1.941

-
fust
x
e
b

oy ey
e B

B0
£2.E0
15,249
Bl .40
TSRO R
&T LT
&4, 84
T

38.971

A
07
PE-TN
151

e
bt

13300 20, 47
1A 400 20, B0
PEJEOO A, R20
15,600 19,03
15,700 1a.4g1
15, i8.55
1%, 18.73]
14,000 18,06
14,100 17.7%
14,200 16,865
14,300 16.05
14,400 15.98
14, 15,49
14,600 15,24
14,700 14.84
14,800 14.58
14,900 14,17
5. 000 1,83
100 1Z.44
200 .14
15, 300 12.75
15,400 12.19%

At S o A1s L4918 GAALL ke e et Seris P el v Sonee By SR B4R iy

HO0
200

S0

M mm me e et me mm me wm mm e e e e mee e e

B.1E

Va1 81990

FOSERD
R
Feish

!
i
I
!
i
+
i
¥
]
H
i
d
¥
¥
¥
]
r
i
3
i
i
I
:
i
i
1
t
E
¥
3
i
i
H
1
'
i
i
1
1
+
]
i
i
!
H
i
!
1
i
1
i
1
i
1
]
1
¥
E
[
]
l
1
J
1
1
1
i
1
]
'
I
!
£
t
+
1
i
1
1
3
H
¥
1
i
3
¥
i
H
t
t
13
]
1

Ind

Tiwgn
(Cfs)

HY .4

]
(A
=

u

iR
=
i e

47 .8
44,7
2.0

41 .0

A =3
SR

s 7
ot u
-

J

&
74
T
B6. 4
5,8
34,4
2L

S200

.
AN

0.

0 B o= g

29.
28.
2B.0
27

2. b
259
24,9

) P
i1 1ER0E

G/N:
10220354

51

« R
o HYT
A THT L HY D

OBEE

ROUT IMG

34

Fage 2

COMPUTATIONS

OUTFLOW

S - 0 0 255% + 0 !
{ofs) ! iofm) H (cfs)

v b 1111 4 seem e e e Seche donmn s v 1‘ o 411 B Ao B B L84k e 112 preen e ; R . '
D.0 L0 G, OO H
Q.0 ) O, 0 QL0 1 5041, 00 ¢
0.1 0,4 CL1E 1 BO4l .07
0.5 14 .94 1 Bo4y.es o
Gods |} i T.Géa | 50410486
Q.9 o L.S& 1 5041 .68
1.1 i 1 2.01 1 B4l g7 o
ELE 451 E2uhT D m0A4A7 14 8
8.9 1 &l Z2.86 1 5047 .58
: ] 4 G.54 1 BOLELIE

g a4 &.51 1 E04E.FE
| 7 B.891 1 5044 .64 )
i i 17,62 1 504550
i i 2946 1 BO4a. 14
i 7 7095 1 BO4&,47
i 71 40,26 | BO4E.BE
H 4 IRL05 ) Bod4.51
! - 7 Fh.E8 1 BO4H.4% )
i 278011 FZ.GT7 1 EHO4L.F1 8
H EH1 .2 E1.833 1 BO46.27
i EAT 9 29.60 1 3044.14
280.4 HESWHY 27.95 1 B044.08
2TE.E RIS 26033 1 BO4L.02
2645 21405 25.02 1 504595 ¢
2ET.E EOSH L E 24,00 | BO4H.88
2E81.9 w985 23,18 | BEO45 .84
246.4 291 .21 22UE7 1 5045.,7%
241.1 4 2840381 21.58 1 5045,.74
EEE.E 2TE .5 F0,92 1 BO4S.TO
23%.8 A5 E F0.E5 1 5045446
2294 269,21 19.86 | 5045463
FR&HL 4 265 .5 19.42 1 53045 61
223,00 26H0.9) 18.92 | 5045,.58 |
219.1 1 255,71 18.33 1 S045.54
215.9 | 281.11 17.81 1§ 5045.51 |
212.5 247 .01 17.24 | 504% .48
2092 245,00 16.89 1 BO4S .45
206.4 DY .5 16.47 | S045.47 )
20E.7 1 2EH . a1 16.07 1 5045, 40 |
201.1 2E2.41 153.468 | S045.328
198.59 | 229 .11 15.30 | 5045.36 |
1985.9 | 225,81 14,22 | S5045,33
193.4 4 AR2.5 14.58 | 5045,31 ¢
190.9 | 219,351 14.19 1 504599 |
ige.3 | 215.91 S.80 1 S045.27

.a..-........-..,‘......--.._.-........._.._-..__.—_...‘..w.—............-._._...-_...............«......__.....-.-..........._.._._._......_..........‘...-.A_.....-.........._.....—._.
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Fage A

o PN
: MY
~LIT L HY D

Fromd Files
Inflow Hydrograpb
Outflow Hydrographs

TRFLEHYE MY DRCH ROUTING COMPUTATIONS

TIME IMFLCW CUTFLOW

H ! : H POoABSY -~ 00 1 BB o+ 0 ELEVATION!
! (hires ) fode) i i ! {ofa) } (ofa) ) {ofs) | EFt) i
b i vt o s s s b ; oo v w05 o 10 s et st s ; : . : bt 418 ot Smaee oLt K i i b 4 2 o i v ot e m srras s v st st a2t : i sovee e somm oo seem s hire i 3 e bt o b BB Mok Bt e I
VoLELE00 11.611 ] i 1 A ER VS B 15036 1 Bo45,24
o lEL 00 1i.i4 : | 18275 1 2081 TR.91 1 3045,.21
VoOLELTOG 1O, &0 ; i 17941 1 S04 0| 12.45% 1 S045.18
V15,800 A ] : 175.8 199,71 11.94 1 5045,15 )
POLS..R00 G5 i H VAELE R i1.44 1 S04a5. 12 i
o1& 000 | i ] i 168.7 | 190,51 10.92 1 35045.09 |
N SO R 6 14 B 2 449 i i 1&5,.%5 186,11 10,41 1 H045.,046 |
R I o T L g : 162,14 181 .91 PLCFE T S045.03
PO1&LEDO frudd i : TE7F.7 0 176.41 FLEE Y 504499
PoleL a0 Ha78] ; i 151,35 4 1&6% .71 F.21 0 5044.92
Tl 1AGB00 W aHhi ! d a4, 162,70 F.05 1 304485
P 1d. 4600 | I i 1i.1 I S N 155 .81 .85 | 9044.78 |
f16,.700 | HoR7 i 0.7 1%1 .4 148.81 B.47 | 504471 |
Po1&.800 | IR AL i 10,735 i iz24.8 i Ci41 .7 8.4%9 | S044,63F 4
bo1&6.800 | 4,981 i 10.00 i i183.1 134,71 8.50 1 5044,58
LT L 000 | 4,74 H 9.7 4 111.5 i 127.81 8.1% | 5044,49 !
PlFL 100 0 4, &8 { a4 1050 | 120,91 VOG5S 1 5044432
I 4 ; 4. 5% i Fa.2 9.7 114.21 7.78 1 Ho44 .35
V17 i 4,451 d .0 G2.4 107,61 L& 1 B0ds, 28
N ! 4, ED ; #g.8 1 TN 101,21 44 1 BO4A4 22
g i 4,510 i 8.7 | B4 | 95.01 7.28 1 504415 |
Fl7.0600 4,25 H L DR FE - 87.01 T.13 0 D044.09
I A w1 I &, 251 i 8.5 1 L5 L 85,21 H.98 1 S044.,03
Po17.800 | 4,180 i g.4 i B, i 777 &H.82 1 BO4E.95 |
P17.900 4 4,18 ] 8.3 | 5.3 T2.4] bh.64 | SO4E.BE |
18,000 | 4,134 i 5.5 1 S94.4 &7 .4 &6.48 1 SB0473E.77 0
P18.100 | C4. 10 i 8.2 i BO.0 LSRR H.BT L BOATE, 68 |
V18200 4,081 H g.2 1S.8 e .20 H&.18 1 BO4E, &0
HI = . 0 16 B 4,081 ; .2 41 .7 T4 .0 H.04 1 BO4E G52
bo1g.. 400 | LS T : .1 1 2E.2 00 SO.0 S5.91 1 S04%.45 0
HI I~ D3 ¥ 16 4.0 i g.l EALTF O A, B B.79 1 5043.36
{18,600 | 4,040 : .1 1 Fl.4 00 42.81 H.68 1 043,32
to18.700 | &, 041 { g.1 i 28.4 ] 290510 .57 1 BO4E, 26 )
PO18.800 4 0 ! g.1 1 25.5 | - Eh.4 S.A47 F 5043021
118,900 4,08 ! 2.0 0 22.8 1 EFE.E 5.38 1 504315
Po1g.000 ) AL 020 ' H.0 | BOLE Z0.,. 81 Tl 1 S04T .10 |
19,100 ¢ 4.2 ] 8.0 | 17.9 1 28,0310 Geal) 1 B04E.086 |
119,200 | 4,02 i 8.0 | 15.6 4 25.914 .13 1 S504EF,02
V1R L3E00 4 .00 i H.0 1 3.9 1 2E.7 4.90 | 5042.93 |
V19,400 4,001 ; g.0 12.6 1 21.9% 4.64 | S0O42.83 1
V1500 | F.00 i T 11.0 i 19,61 4,30 1 Bo4Z.72 |
119,600 Kl i a0 ] P.1 1 17.010 FLRE 01 -B042.58 1
V17,700 | 000 i (=R 7.8 1 1S9. 10 .60 1 5042.48
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Budok TR-SS Version: 5,41 S/4: 1240840125 Fage 1
Return Freguency: S vears

TR~-55 TABULAR HYDROGRAFH METHOD
Type IT. Distribution
24 . Duration Storm)
Flow |nTo Erst
Ereoruteds 12121990 111038
Watershed files -3 CRE-4 « MO DE'TENT"DN PQMD
Hydrograph $iler —-3> CREG-5,HYD

CAUBHLIM RANCH MASTER HYDROLOGY 101638
EXTETING CONDITIONS AREA 4
RECEMBER 12, 1990
CODREGA & FRICKE, ING.

Input Farameters Used to Compute Hydrograph <<<<
Subarea ARE A [ T ¥ Tk Frecip. | Runoff Ta/p
Description {acres) . thre) Chirs) (in} ] tin}  dnput/used
4--OVERLAND F9.8B0 6.0 0.10 0,00 P.85 i 0.53 I.2 .21
¥ Travel time from subarea outfall to composite watershed outfall point.
I —— Bubarea where user specified interpolation betwesn Tasp tables.

Total area = 39,80 acres or 0.0621% sg.mi

Feal discharge = 332 cfs

Computer Modifications of Input Farameters {4404
Input Values Rounded Values Ia/p
Subareas Te ¥ Tt Te ¥ Tt Interpolated Ia/p
Description (Tl Chr) () thr) {(Yes/No) Messages

A4—-OVERLAND Q.10 0. 00 EE ] b Yeres ——
¥ Travel time from subarea outfall to composite watershed outfall point.
¥% Te & Tt are available in the hydirograph tables, '




=

faick TR-5% Version: 5,41 S/Np 1540540103 Fage |
Return Freguency: 100 vears

TR-% TaBULAR HYDROGRAFH METHOD
Type IT. Distribution —_—
(24 hr. Duration Storm) Low INTD
) ted 12w 1 E ] 95 1111 £ EWsTING N Band
s ted | e L B 1250 110G (o)
Hatershed filg: > CRE-4 « MOF DETEM‘“O
Hydrograph $iles —-» CRE4-100.HYD

CAUGHL TN RANCH MASTER HYDROLOGY 1016.38
EXIETIMG COMDITIONS ARES 4
DECEMEBER 12, 1990
CODEBA & FRICKE, IMNC.

Fry o Input Parameters Used to Compute Hydrograph <<
Bubarea ARIZA [ Te ¥ Tt Frecip. |  Runoff Fas/p
Description {aras) Chire) Chirs) fim} ! {im) input/used
A~OVERLAND B9 80 Bé.0 .10 0,00 2.75 ! .45 1.12 .12
¥ Travel time from subarea outfall +o composite watershed outfall point.
I - SBubarea where user specified interpolation between Ta/p tables.

Total area = 29.80 acres or 0.06219 S0 .Mi
Feak discharge = 90 cfs

Computer Modifications of Input Farameters <904
Input Values Rounded Values Iasp
Subarea Te ¥ Tt Te ¥ Tt Interpolated Ia/p
Description { ) (him) {hi ) { b} (Yes/No) Messages

............H_..h_m......-.._....-.....—....-........-......_.-_n-..»........................‘....-......-_....m................_-—........-—....-.......-....‘......_._.._.-.__....—-Mm.......-.._._»..........-.....-........—.m.....-.—.__.-_............

¥ Travel time +rom subaresa outfall to composite watershed outfall point.
k% Tc & Tt are available in the hydrograph tables,




HASTER WYDROLOGY  Ioie, 1
TENTION POND TH AREA 4

.

£ & K

EXIsSTING DETEMT!D;\\ D

i 51\?. ..... ¥ _Z o ¥

H
£
-
¥

IHD.

R E st

ferd

Teem 4 el

Vorlume
(acre—7t}

Flariweter Area
{

T I Cacres)

e
(e
e

. i r.24 I 5 G, &0

FE .06 i iy eBE 7L
Frs £ i,.3%9 I .50
Tl se s 7. [ S T
FrE I 68 0.5 F.5a

w13

HLE e b dnterpolated area Yrom clesest two planimeter readings.

-

IA = (aqg.rtidreall » (CEI-EF)/ER-EII} R (sgert(Areall—sg.rt(Arealll}

Closest two elevationz with planimeter data
Elevation at which to interpolate area
Areal, dre Areas computed Yor EI, EP, respectively

LA = Interpolated area Tor Fi

mheres 1, EF

o

R

E
i

i

& Inoremental volume computsd by the Conic Method Yor Reserveir Volumes.
Volume = (1730 & (ELZ-ELI) % (Areal + Areal + sg.rt.(ArealfAress))
wheres ELI, ELZ = Lower and apper elevations of the increment

Areal,Area? = Areas computed For ELI, FLZ, respectively
Vadume o= Imcremental volume between ELI and ELZ




Uutiet Stracture Files: CRE-4 TR

FONMB-2 Version: 5.13% SANY 1ER0E o2
Date Evecubed: ' Time Execubed:

A AR O R R O R O R R R KK KR KRR R R
CAUGHLITM RANCH MASTER HYDROLOGY  1016.38
EXTSETING DETENTION FOND IN AREA 4, BAFFLE PLATE & 13" ROP S=,008
JUNE 10, 1991
CODEGS & FRICEE, INDG.
R R R RO R R O R R R KRR KRR R Rk %

Rk COMPOSITE OUTFLOW SUMMARY X%k%

Elevation (ft) 0 (ofed Contributing Structures

0,0

1.1
14 080 1.3
BOO5, 00 1.6&
S04 ., 00 1.9
V. O 2.1
SO08 ., 00 12.0
SO0%, O0 2.7

S5010.00 [

BarFLe PLATE. ContRoLliNg

|2 BCP, S = 0.0085
ContTeouUNg

=8




9

hutlet Structure File: ORE-4 W BT
FOND-2 Versions 9,105 BAMy 1220810285
Date Execubed:s Time Executed:

FAREREE R R R R R R RN A bk ko

CERERR kR kka
1014758

B KKK KR R K K KR kK
CAUGEHLIM RANCH MASTER HYDROLOGY
EXISTIMNG DETEMTION FOND IN AREA 4, BAFFLE FLATE & 102" ROP S=.008
JUNE 10, 1991
CODEGA & FRICKE, ING.
CEE AR E RO R AR KRR KRRk

FARRERER SRR R kg

“BTH
« VT
MDD

Outlet Structure File: CRE -4
Flanimeter Input File: CRE-~4
Rating Tabhle Output File: CRE-4
= HO0E Maw., Elev.($4) = 5010 Incr.ift) = 1§
table:
¥

Mim. Elewv. (£t}
Additional slevations (FL) to be included in
ok Ok % % K % % % ¥ % % %

¥ Ok ok ok % ko f %k % % % % %

GR0ELE

EE SRS ES TS ESE LSS PEFT ST ETETSEEELLS
SYSTEM CONNECTIVITY

LSS SRS FS SIS S PF LIS TR LTI LTS EEERTETT S

a Table

Structure Meya & Tables
. 1

1 -t

TARBILE
futflow rating table summary was stored in file:

CRE--4 - PR




O
Tutlet Btructure File: CRE-4 - TR

FOND~2 Version: 5,13 BAN LREOB1030S
Date Ex

oo s Time Exscubed:

$$$H$$$*$$ﬁ**$$%*Kﬁ**ﬁ*%%*$$**$$$#*ﬂﬁ$$$$$$$$$$$*$$$$$$$$$$#$$$$
CAUGEHLIN RANCH MASTER HYDROLOGY 1016.358
EXTSTING DETENTION POND 1N AREA 4, BAFFLE FLATE & 12" RCF S=_008

JUME 10, 199

CODEGS & FRICKE, IRC.
ﬁ%*$$$$$$$*$$*$$Eﬁ$*%*ﬂ$$$$$*$$$$$$$##$K$$$*$$$$$#$$$$$$$$$*$$$*

FrErEy Bhracture Mo. 1 og9d00s
{(Input Data)

TERLE
Imput your own rating table.

-

E1 {ft) =500, 00 B2 (fh) =5010.50

Constant (f1) added to esach slevation was:

Elev. (Ft) G tofs)
B0
mQOE. 5
=004
SO0S

S004&

' RarFLe PeaTe
ConTOoLS

12 RCP CoNTROLS

Si010




Outlet Structuwre Files CRES - ETR

FOMD-Z NMersions 5,13 SNy 1220%I0nes
Date Executed: Time Execubed:

$$$$$$$X*ﬁ*%%*%ﬁﬁ**&*%ﬁ**$$$$*$$¥$$$$$$$$$$*$$$%$$$$$#$$$$$$*$$$
CALIEMLIN RANCH MABTER HYDROLOGY  101&4.38
EXTSTING DETENTION FOND IN AREA 4, BAFFLE FLATE & 132" ROP B, 00O
JUME 10, 1991
CODEGA & FRICKE, INC.
RO RR R OO R R R RO R O R R R R Rk

Parre VlaTe

SErrkr GQbtructure Mo, 3 og44904
{Input Data)

ORIFICE
hrifice - Based on f&rea and Datum Elevation

El elev.(ft)7 SO0E

Ed elev. (1) 7 SOLG,.00]
Orifice cosff.? 0.5%9
Invert elev. (ft)7 SO0
Datum elev. (1) ? SO0
Orifice area (sg ft)7 O. 19863




Ouklet Structure Files CRE4 LETR

FOMD-Z Version: 5,03 BN 1220810325

Date Executec: Time Executeod:

R R R R R R R R R R K R R K R O R R R AR R RN Rk %
CAUGHLIN RAMCH MASTER HYDROLOBY  1016.358
EXTETING DETENTION POND IN ARES 4, BAFFLE PLATE & 13" ROP Se,008
JUME 10, 1997
CODEGA & FRICEE, INC.
R O R R A R R A R R R R R R R R R R RS Rk kRN

I?DGF’FLE puﬁr‘\‘e ONL_\(

¥Rk COMPOSITE OUTFLOW SUMMORY X%Xi

Elevation (Ffi) O {efs) Contributing Structures

o A R B Vi P i B doney e o S AP e PR Senen petm v foEhY b b b e feman S e 4 s deein i ey Saene 1 fanPe OVRRE P et S BeRS

BO0E, 00 0.9 -
SO0R.VB0 1.1 -
G044, 00 1.3
SO0, 00 1.
SHO06G, 00 1.9
B/OOT 00 o

ConTRoLING STRUVCTURE

SRR

-
SO0 00 20F 2
SO0Y L 00 2.5 2

=030, 00 2. 2

(e




Foarm 1

Glape f

OIPs

Controll

o

3




r

COE

LT

/2" RCP

vy

ONLY

SUTELON SUMRARY

Contributing Structuyre

I

ki

I
j
H

7 ConTrouiNGg  STRUCTURE
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P be it \

7OFP VIEW

( SKNUNE To CASHILL)
—ohiT D-u

SOMMIT  ENGINEERING

EL.* 5007%

/ 7O OF BAREEL.

CONST. TYPE IT
@O" @ MANJHOLE
S REE OET)

IELET

Teom. McCrpean BLND. As- golT Puqr\l‘s

(od File w/ary oF Rency

05

5 REmas
& /Z7 oy '-'
e TEe S

WELD AT
CROSS FOINTS

LE.24928% [

DETENT/ON STEUCTUEE DETA iC

SIDE VIEW

| ﬁp L1711 1
P |
1
N S 3 >
EL. 5003% iz”‘" oeeR s
Y =T ETET IETT, ‘[_____l
BOo T TOM EL ’ |
SOOP 2.
1 |
(\ oM T“t’.ot_s foe 12 PSP -
. =gV
( WaTEE Soermd i
"5006— SOID (E= 4938 52
VA’ zgf e 25 BENDS
E-— 5:085% /
CONSTT™ FIPE

TYPICAL  BENC
INLET (TIrPES) ORAINAGE DI T'CHH

LI/ BAEE,
Er DPETA/NL

(onreots Fop Waree
SLRFACE. 5003 5001

SO

W

JELLOW ¢




o ov-oiTeH W
FLEXIBLE -

SHAPE DITCH INTEESECTIONS SUCH THAT
DRAINAGE FLOWS ONTQ RIP-RAFP AND MOT
UNDERBNEATH IT. FORM CUT-OFF wiTH

BGROUTED RIP-RAP TO MPREVENT UNDER-MIMING

TYPICAL CULYEET OUTLET WITH

|._S5EEL |
- PLANS fac,
g |:' —-_‘tlr? I/z." 57-551_ BAR - ' | b_
A |,
- 7-0 ]
w 4 - e 8" STEEL PLATE
.. 0
B MENEEN IRENE T P/CA/ U/D HOOI(
| T DETAL
4’4" TRPEATED POST o
3' DEEP IN COMFACTED
EARTH HOLE (TYF)
| 3
3E ¢ /7
/=S L <
_ T_X .
B : ~—1
Q K e cumme
‘1 — et - pry al . .
, 8" 4&—_——,1
‘ 6" DIAMETER
3AREICADE 3 FoLE |

INTEESECTING V- DITCHES

FPICK LP HOOKS
(REF DETAIL)

/8" THICK ST
.~ PLATE

ALATE.




H :
FeomM! McCaeran -
i '/m. T P _mEo S A |
[SEdline T CASHILL) T LD — 105" 1T

». OOZU N N | Y& m \U :H\.. ‘U\ 0 l m m__ mmsz@~n||u = HMHu.N\ oo \\f‘.\“ .

W REF -DET. SHT D-4 I A
P BBCA oo Q_ooc%@»m.qmb.mmﬁ QU= 3,1 cFs. 'Y / 4
>y T ol | DU =2RT CES - @ (uT) - 21 CF5. §) S
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A e 500

-

e
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TNE-2 Version:
LT

3 B/ND 12205103525

O L0~ 1991 LR R RO I,

5
T

E S22 ERISSESTESSSESTITEEEELS S

e
A
% CAUGEHL TH RANTH MOBTER
¥ OEXISTING DETE
¥ JUNE

10,

* CODEGHS & FRICKE,

HY DROL.OGY

NTTON POND ARES 4, EXISTING

1991

S EE SRS EE TSRS ST S

I

Fage 1

*
10ié. 358 ES
COMDITIONS *

¥
K. ¥

¥ S-Neae CLowW THEoOVeH PonND "

EE SRR RSP ER LIS ST LSS I P LI TSTE LTSS ET

CRE 455
CRE—4

HYD
« FMND

Imflow Hydrographs
Fating Table file:

mee e LI T T L
Elevation =
Chatf1ow m
Storage =

COMDIT I ONS -

EOOH L O0 F
0.00 cfs
Q.00 ac—-ft

GIVEN FOMD DATH

ELEVATION]

OUTFLOW | STORAGE |

tots) P tac—-ft)

0.0 0, 000

a1 0. 048]

S 0.1871
i

EO0E R0

;
t
'
i
!
'
3
1
i
oEO04, 00
]
H
s
H
g
i
i
'
'

J

i

i

:
00 o
HBOOE .00 0. 5991
i 1.03218

i 1.4%6&)

H 2005

: 2,560

i Z.1641

oot Bt b Gy s 8448 Bt BAARR B bnbrd i eenh Bl bbby b 1

1.4
1.%

¥

BOO0G .00
SO0, 00
=008, 00
BHO09, 00
SO1L0.00

L]

12.0
1.7
PELE

Time increment

(1)

kKRR ko

INTERMEDIATE ROUTING
COMPUTAT IOMG

285/ + G
{ofed

28/t
(ofes)

.0
12.7
4é .5

146.7
251.7
3642
497 .2
619.5 6IE.E
765.6 7B .9

]

i

i
0.0 9
1i.6
AG.E
145,10 1
24%.8 1
FH2.1
4@sE.2 )
i

0,100 hrs.

Gl




AEOGHIOERSE Fage 2

Formd File: [ 4 2Ra) SR
Imdlow Hydrogeaphs A5 JHYD
Oubtflow Hydrographs CE4-5 YD

THFLOW HYDROGRAPH ROUTING COMPUTATITONS

H TIME H TFLOW i Tie12 } 2551 - O i 280+ 00 QUTFLOW IELEVATION
! {hrel | {izfa) i i (ofs) i { s | {izfs) ! {ofas) H (F1) ;
{ ll st s s s senee e S 18R Aerre JI : anmes satme s s sesas soane setne Sasen mooes : s aokes a0 s i oo 54ma SemEA SRR RAIR HhbAL otk : et et ath b st res grncy SeB PAE Pt 10 } T : srser o erwn s caman st s s snets :
1 ! 0, 00! H e e e H 0,0 | 0,00 Q.00 | S00X%.00 |
H ! 0,00 H T,0 0.0 i .01 Q.00 1 FHO0X .00 |
i i 1. i 1.0 Q.8 1 1.0 G097 | SO0E.04
- ; 1.0 i 2.0 a0 e (O I T L D A A
Vo3l .400 | L0 i 2.0 Eabo o, 50 Q.58 1 300X.17 1
1112500 100! i .0 q.6 | Siadal .49 1 BOOIZ. 22 |
111l 600 1.00] 1 2.0 .5 &b 0.97 1 B00E. 26 |
R A A o 1 T ! H 4.0 | T8 9.5 0.88 1 S00E.ET
HO N R 1 0 L ) : QL0 14.6 1 1é4.81 1.13 1 S00E.56
R O A 10 I i i i4.0 | 8.2 0 28.461 1.39 1 SO0Z. 72
V2. 000 | ! H 28,0 S1.3 bl 1,22 1 S004.08 |
i 2000 ARl i HA.0 100.6 POEGS) 1.47 1 5004 .57 |
i 12200 | 19 .00 H S51.0 148.4 1 151 .61 1,61 1 3005035 |
i i PRSI : BELT 171.0 4 174 .44 1.68 1 3005,2868 1
PolE.400 a0 : 12.0 4 179.6 1 18%.0] 1.70 1 5005.35 |
Po12.500 ia QO i 1.0 18&6.2 | 189 .61 1.72 1 B0O05.41
POL2.600 4,00 i Q. 191.7 | 195,21 1.74 | 3005.446 |
i 2. 700 .00 : T 195.2 1 198.71 1.75 1 B005.50 |
VL2800 | ot i G.0 197.7 4 201,21 1.76 ) 3005.52 1
I Lo L3 I EaL00] H Eatd | 200.1 1 Z03.7 1.76 1 S005,54 |
: 3000 | Sa0 i a0 RO2.E 20610 1.77 1 500557 |
HE R 0 1 B a0 i DL 20401 4 207 .4 1.77 } 500558
H FL200 | 2001 i 4,0 | 2045 ! 20811 1.78 1 8005.58 |
I S A 0 1 2.00] i 4,0 4 204,93 208.51 1.78 | 5005.5%9 |
V1EL 400 .00 ; 4.0 | 205,41 208.91 1.78 1 S005.5% |
H E.500 2,001 i G.0 205.8 209,44 1.78 1 S005H.60 |
i GO0 2.00] i .0 20465 S0%.,81 1.78 1 S00%.60 |
; FASIS I 2.001 { LS I 206.7 1 210,750 1.78 1 8005.61
PoIELE00 | L0 H 4.0 OV 00 210.71 1.78 1 S005.61 3
H .00 | 2,004 i 4.0 207 6 211014 1.78 1 5H005.61
; : 2.004 H L B 2O8.0 | 21i.610 1.79 1 S005.62 1
Poi4.d00 | 2,004 H 4.0 1 20804 212000 1.79 | 500%.462 !
14,200 | 1.00] i .00 207.72 211,410 1.79 | S005.62 |
14,500 1.001 H 2.0 1 206,35 209,91 1.78 | 5B005.60 |
Po14.400 | 1.00; i 2.0 4 204.7 | 208,731 1.78 1 B005.59 |
Po14.500 | 1000 H 2.0 FOILE 206,71 1.77 1 50OO5.57 |
b 14,4600 1,00 1 2.0 S01.7 1 205,21 1.77 1 S005.546 |
V14,700 1.00: H 2.0 1 200,131 | 2071 1.76 1V 5005.54 |
P14.800 1.00} i 2.0 4 198.6 202,110 1.76 | 5005,.53 |
V14,900 ) 1,000 H 2.0 1 197.1 i 200,61 1.75 1 5Q05.51
Po1S. 000 | 1,000 H 2.0 1 195.6 | 199,11 1.75 1 S005.50 |
150100 1L ! 2.0 1 i74.1 197 .6 1.75 1+ 2005.4%. |
P15.200 1.003 : 2.0 1 192.6 | 196.11 1.74 1 S9005.47 |
— 1 15,300 ) 1.0014 ; 2.0 1i.2 1 174 .41 1.74 1 3005,446 |
V15,400 12001 i 2.0 0 189.7 | 193,21 1.75 1 S005.44




FOND~2 Version:
E}m“UTEB:vﬂﬁwlﬂwlﬁ?l

Fond Files
Friflose MHydeographs:
Ot flow Hydrograph:

TMFLCH HYDROGRARH

TRFLOW
Cfa) i
et saren s e s :
1.001
100
1 .00
1.0
1,00
1.0
1,000
1,000
1000
1,00
1,001
1,000
1,00
1.00]
1.0010
1.003
1. 000
1,00
100
1.0010
1.0
1.00)0
1 .00
1.00]
1.00]
1 .00
.00
1.00¢
1004
1.00
1.0
.00
1.00]
1,00
1.001
1,004
1.00}
10008
1,004
L0000
1.600]
1.00]
1.0
1,001

T Ik }
{(hrs)
1H 800
18,600 1
15,700 |
15,800 |
15,900 |
16,000
16,100
14200
& 300 |
1&. 400 |
16500 |
14,600 |
lé 700 |
16.800 |
16,900 |
17.000 |
17,100 |
17,200
17,300 |
17,400
17,500 4
17,800 |
17.700 1
17.800 |
17.900 |
16,000 |
18.100 1
18,200 |
168,500 |
168,400 |
18,500 |
16,600 |
18.700 |
18,800 |
18.900 |

19,000 |

17,100 4

19.200 |

192,300 |

19.400 |

12,300

19.600 |

19.700 |

192,800 !

172.900 | 100
20,000 | 1.001

RS i Sty i g SAArS ket S84 Bk bk ek it 8 S L s b

H.13% 8

i
i
I
i
1
HE
1
i
1]
i
H
¥
[}
i
i
1
H
H
!
1
I
L}
I
I
]
I
}
1
!
1
1
1
1
i
]
1
i
¥
¥
I
i
4
t
¥
1
H
¥
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Ghadcl TR-BS Ver 5,41 BN L 2405401858
Expouteds 13541041 Lot L G ] BGH0Y

CAUGHLIN RANCH MASTER HYDROLOEY 1016, 38
EXIBTING DEVELDFED LAND DOWNSTREAM OF DET. FOND AREA 40
15990

MEER 13,
CODEGA & FRICEE, INC.

Te or Th DATAH

nnnnn

Bubarea: 44 LENGTH VELOQCITY TIME
DESCRIPTION {feat) (fi/apc) minutes hiours

OVERLAKMD YOARD SWALE 70 1.00 1.5 = 0,03
GUTTER FL.OW EEO Sa 14 1.1 = ©0.0%

-

ARDNL LENETH TO BET To=0.10 10060 S D0 I.E o= 0,04

mirnutes hourses
TOTAL Te - 5.9 o= 010
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fudck TR-S55 Versiorn: 5041 B/M: 124084015235 Fage 1

Return Freguancy: 9 yvears

TR-5E THRUH.AR HYDROGRAFH METHOD
Type 11, Distribution
(24 hr. Duration Storm)

Erecuted: | 21310000 11 :ER 04
Matershed file: e GRED Ay » MO
Hydrograph file: -~ CE48-5.HYD

CAUGHL IN RANCH MASTER HYDROLOGY 10146.358
EXISTING DEVELOFED LAND DOWNSTREASM OF DET. POND AREA 40
DECEMBER 1%, 1990
CUDESA & FRICKE, INC,.
H\oeocerru AODED T PaND COTELOW

Input Farameters Used to Compute Hydrograph <944
Subarea ARk S N Te ¥ Tt
Description {acres) (hirs) {hra)

Frecip. | Runoff Tasp
{in) ] (ind  dnput/used

Stam favm ey Fem vy s brarn HEW ST T P St SRR S MY RIS e St 0100 4 v venee apm Se3H Sapen b P

LR i

PRt m A6 Sl l9 B7.0 O.10 G, 00 155 i 0.57  1.1%9 .19

B0 Vv THUI M G0AR SO0 Se0sN e e Jas MeTB G4Son SRR €RSYS S4SRY K440 Bhiwk s BALGm Asbes Fdnsn REemE PLLLL FO 4ILE IR4ES BIERL SR beibn e bhare sepre seeR Lbred St Seten peres suete brae e s Thune S1Be SaUre BN (8 S0E 40470 FASTN BORAR LS S44H LIS Lhnin frnmd Share menm teupe {120 Shet SSEST PP Fefek PO B4 S Sharm v b dmman e FROIR e 1e4 M PP biAes dovi oo

¥ Travel time from subares owtfall to composite watershed outfall point.
Io== Subarea where user specified interpelation betwsen Ia/p tables.

Tetal arega = 2,19 acres or 0.00347 sg.mi
Feak discharge = 2 cfs

Computer Modifications of Input Parameters <404

SHO SS 4SRN e i GRNM S0 HAD SUSH BHOs B S Lip LS 40110 AR SEA BALMS ML UKL B Rdnbe i Sreer s 1St fn SR U 1AL i Beria Yk Aedse Shele b Seets Taem MSLS S804 BH4SS SEESS ki in inid nimss FLEm SHSSH SRERL Shrch Hin L1 debbe debeh i poioh e sec ok e e ey ot e <H9 4T 4880 PP e Febm e TR Sowre S0

Iriput Values Rounded Values Ia/p
Subarea To ¥ Tt Te ¥ Tt Interpolated Ia/p
Description (hr} (hr) {h} () tYes/Mo) Massages

LAMIL 0048 BAR & $9008 SABLE 1 ninh Gt bmpeg ootk pares 4KTSF Se1et TH1SD Ve SRNTS PG AP BV ek Sibem AR W STy P HALsn beemd HS6IS S0t mees S Reven Rien Sehee RS S0 BeRER SOLRD KRS H0L14 ES408 bhnah b debag doyb eeer BrA Se£7E PR PRERR SrERR Sumte bbarn e S0t

ARES 46 0,10 O.00 ¥ $ %

(554 $4440 L608 LHARL Kok Hekd i cebem mpany FerNE BT FRORS B1YIR 49 PPIA MEESS STV b HarR rwre drkm Sfms Teee Frm nme saese seeve P heubm H03

Yeas -
¥ Travel time from subarea ouwtfall to composite watershed Gut¥a11.pmint.
¥¥ To & Tt are available in the hydrograph fables.
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Guick TR-E3 Version: 5.41 S/Np 1240540125 Fage |
Return Freguency: 100 vears

TR-5S TABLHL.AR HYDROGBRAFH FETHOD
Twpe IT. Distribution
(24 hr. Duration Storm)

Erxecuteds 121 5= 1950 Tis3Ea04
Watershed file: - CRE-48 L MOF
HMydrographt files —-> CE48-100.HYD

CAUGHLLIMN RONCH MASTER MYDROLOGY  1016.38
EXISTING DEVELOPED LAND DOWNSTREASM OF DET. POND ARES 48
DECEMBER 1%, 1990
CODEGA & FRICKE, INC.

MDQD@QQPH {Jrooco T PoND OUTELOW

lnput Farampiﬁr Used to Compute Hydrograph <<

SO SHR Lot ol etk e e oYY WS 4172 L MRS 08 S4RSE $400€ 44 S04 i b bee Gueds B b b dBeS 008 e S0008 WA Srid b S SRSl 4 AL LARS BISED AL S404 ke et 9 frat Prmem arbes Rarns

Subarea ARER i Te ¥ Tt Frecip. 1 Runoff Ta/p
Description lacres) (s ) (i) tir)d i (ind  input/used

AT FOTTY ST IS0 IS SRt (I 00 S FIE LMK LTS B0 01100 Ttk Satim 1ot IR GR4S8 BMIG PR L4104 FUASE LA BRARD FASLR AL U 4 ik ok 1o 111 91T VTR EPTRR FAOFR a8 AV WA VISR iR AbAAS Pk Aste MM Se00e Shbem LS S0 Sltee 4258 S85L3 BRRLS SR Ikt LHUS hend et yoim pebe perat A11m ~rind Sorre SHHS Sev SPPTA STFR FEYRR SR PO Setee arbrm dsom S0mes sorc aveet Hrben

[

ARES 40 2l 19 87.0 G110 €. 00 2.7 i 1.52 I.11  .1d

800 SRl AR 0 49000 MUSL LAML ASke UL et L1t TPt YIS ST ST MNP ST Mt ST a4 S B0he0 M hon eeke b e 3t AR SER S L S48 B4 U B nhenh daesd Serer po408 TRFAE 024 S Tk Se2eG SN0 S04 bt e e arem S S0008 Samd #9008 SO0 et S ki SSar P S S S SALE bLE F4ARS LRMR Sk L S e Boers $PESS FrARS Fevke eren tre e

¥ Travel time from subarea outfall to composite watershed cutfall point.
I == Bubarea where user specifisd interpolation betweoen Ta/p tables.

Total area = 2.19 acres or 0.00342 sg.mi
Feal discharge = 5 cofs

Frdx o Lomputer Modifications of Input Parameters <4444

R 440 090 S40a8 LTS UL SRS SRS Mo KIS bmice v L oo e Y S RS 437 e M 12 M4t 30098 SSfes et AN BeSe BatAR Gt DRORS HPen Lok ALk SHA RS B bk o g $9m $oTeE P ArEFY PO wrm P S Aegte A RS e SS9 N Heo WALS S04 Srimh e dmsad S04 e P Ft 999 SHASS S0ven o Sotee b0 pmn i

Input Values Rounded Values Ta/p
Subarea T ¥ Tt Tc ¥ Tt Interpolated Ta/sp
Description (i) { ) { ki) () (Yes/No) Messages

et 4111 1 erAe ST TR SHHW b $iim e By A S A 42 A St SIS AR PSS Mt $eeh b S4mrt Aremm pearn S4use meme Sawne Senan s

e M 0o Botmn Somie S B 73000 BeAS GUDOG ST GublR Bt 450 JRRAS AAUAS 83 Srald Shavd menph Subre virer FTISE v PSS SRVRm faraA e banhe e BSOS SoNeE H1be S e Seaee SR SH S48 HHArS S BLLAR S4ARS SHS 050 Bk S v

ARES 40 0,10 0. 00 ¥ ] X% Yeow —

o 16008 oo P ot D41 RSO S5 S M1 Linds SLILE S48 L4LLD Shulh LAV ried Ruom Seper USRS TERMR BERSS HITH PSS 448 Sorms Sem 4w e Frae S ke SVt bR et PSS RN SOres SIS B S41F% S0 R BRbFS e ot

* Trnval time {rmm subarea outfall to composite watershed outfall point.
k% To & Tt are available in the hydrograph tables.
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Data directory:
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File Summary for

Composite Hydrograph
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