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ESTRELLA FREEWAY
HYDROLOGIC INVESTIGATION REPORT

INTRODUCT ION

This is a hydrologic investigation for the Estrella Freeway Route Location
study, and has been prepared to establish peak discharge values that will
be used as a basis for preliminary design assessments. The Estrella
Freeway, formerly the Cotton Lane/Northwest Loop Freeway, will proceed
north along (or parallel to) Cotton Lane from State Route 85 to Grand
Avenue and then bend northeasterly extending through mountain and foothill
slopes to eventually intersect with I-17 near the Central Arizona Project
Canal. In the construction schedule of all the valley freeways, the
Estrella Freeway has the lowest priority and is not projected to be
completed until the year 2005.

In October 1986, the Arizona Department of Transportation contracted with
Cella Barr Associates, in association with Kimley-Horn and Associates,
Inc., to complete the route location study and preliminary design for the
Estrella Freeway. The purpose of the route location study is to be
established and preserve the right-of-way required for future freeway
construction. The right-of-way requirements will be based, in part, on
the location and preliminary sizing of drainage channels, detention/
retention basins, flood control structures, and additional areas needed
for backwater ponding behind culvert and bridge crossings. Drainage costs
will be assessed for channels, culverts, bridges, detention/ retention
facilities and other drainage control structures to aid in the selection
process for a preferred alignment.

The level of detail providing the basis for this hydrologic report is not
overly intensive in consideration of the fact that present hydrologic
conditions and accepted methodologies will change prior to implementation
of final design in the future. This hydrologic investigation has utilized
reasonable assumptions and levels of conservatism in the establishment of
watershed boundaries and discharges to provide projections for
right-of¥way needs that have a strong likelihood of being adequate for
future freeway construction.



PROCEDURES ‘
Hydrologic Setting:

The Estrella Freeway Corridor traverses through roughly 39 miles of arid
desert and agricultural land to the west and north of Phoenix. The
climate is temperate with summer highs reaching as much as 120 degrees and
winter lows dipping below freezing. Rainfall in the area averages 7.11
inches per year (verbal reference, National Weather Service).

The Corridor is impacted by a wide variety of drainage features, ranging
from small Tocal watersheds to large regional watersheds, such as the Agua
Fria River (Figure 1). Drainage conditions for the Cotton Lane section
also differ dramatically from those conditions present in the Agua Fria
and Northwest Loop area, which extends between Grand Avenue and I-17.

The Cotton Lane section is comprised mainly of agricultural land and small
farmsteads. The slope of the land is relatively flat which produces lower
peak discharges and longer times of concentration. The Agua Fria and
Northwest Loop area consists of natural desert and mountainous areas with
few scattered areas of development. Characteristically, steeper slopes
create higher peak discharges and shorter times of concentration than
those of the flatter Cotton Lane section.

Watersheds:

Watershed conditions differ appreciably between the Cotton Lane section of
the corridor, and the Agua Fria and Northwest Loop area. The Cotton Lane
section is characterized by watersheds extending upstream to the west
consisting of natural alluvial fan areas and graded farm fields on the
east face of the White Tank Mountains (Figure 2). Due to the complexity
of drainage across agricultural lands, watershed boundaries were
determined by detailed field inspection of the area. Arterial roadways
form the most common east-west watershed boundaries with Cotton Lane and



various parallel roadways forming some north-south boundaries. The
Beardsley Canal is significantly elevated throughout the Study area and
serves as a boundary until it’s height decreases in the southernmost
portion near I-10 and allows flow to cross it. The Trilby Wash and SCS
White Tanks detention basins are assumed to be effective flood control
structures which define limitations on upstream watershed boundaries.
Internal watershed boundaries are valid for low flow, however, there is a
strong possibility that during extreme storm events, spillover from one
watershed to another may occur. The low flow, internal boundaries were
utilized as a reasonable assumption with respect to anticipated future
conditions.

The watersheds in the Agua Fria and Northwest Loop area are less complex
and are generally comprised of more defined, naturally-shaped basins
extending upstream to the north (Figure 3 and 3A). These boundaries were
determined from recent aerial photographs taken of the region, U.S.G.S.
quad sheets and limited field investigation, as appropriate.

Concentration points are located along each of the proposed alignments
extending throughout the entire corridor based on the watershed boundary
information as shown on Figures 4 & 5. In the Cotton Lane area, these
concentration points typically fall in the southeastern corner of each
watershed, where the majority of the flow is believed to concentrate
before spilliing over into adjoining watersheds. In the Agua Fria and
Northwest Loop area, concentration points are located in topographical low
spots of each basin.

Known Discharges:

There are four significant points of concentration where discharges are
known (or previously established) within the Corridor, all of which are in
the Agua Fria and Northwest Loop area.

1. The Agua Fria River has an established 100-year discharge of
about 121,000 cfs based upon information obtained from the Flood
Control District of Maricopa County (Concentration Point 183).
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2. Construction of the New River Dam by the U.S. Army Corps of y///
Engineers has reduced the 100-year flow for New River to 2,350
cfs immediately downstream of the dam (Concentration Point 221),
(Reference 5).

3. A flood control channel was built by the U.S. Army Corps of
Engineers on Skunk Creek at I-17 with the capacity to contain in
excess of the 100-year discharge (Concentration Point 280),
(Reference 5). Two overchutes on the Central Arizona Project
Canal have a combined capacity of 16,600 cfs (Reference 5). The
adopted 100-year discharge is 39,000 cfs along Skunk Creek above
Adobe Dam, according to the Flood Control District of Maricopa
County.

4. The outlet structure of the McMicken Dam has a capacity of 4,400
cfs (Concentration Point 284), (Reference 3 and 5).

5. The 100-year discharge collected along the McMicken Dam Outlet
Channel has been estimated to be approximately 16,300 cfs at it’s
point of release into a natural channel (Concentration Point
151). This value represents the sum of the discharge from the
dam and the flow entering the Outlet Channel via 3 overchutes
along the Beardsley Canal to the north. Computations for the 3
northern watersheds are shown in Appendix B. These watershed.
boundaries are shown on Figure 3A.

The above 100-year discharges will be implemented in determining drainage
structure sizes as appropriate along freeway alignment segments due to
considerations of Federal regulations, interfacing of flood control
improvements, damage potential and magnitude of discharge. A1l other
drainage structures are proposed to be designed on a 50-year storm event.




Discharge Computations:

The remainder of the concentration points within the Corridor, for which
established discharges to not exist, were evaluated using a general
procedure discussed in a meeting with Mr. Ray Jordan and Mr. Art May from
the Arizona Department of Transportation (ADOT) held on May 28, 1987. The
procedures outlined in the U.S. Department of Agriculture, Soil
Conservation Service Technical Release No. 55, entitled, Urban Hydrology

for Small Watersheds (TR-55) were implemented to determine the 50- yearéﬁ7f%a%u¢jL
peak discharges for a sample set of watersheds (Reference 7). Ra1nfa11

data used in the TR-55 computations were obtained from the Arizona Highway} fﬂ¢~
Department publication entitled, Hydrologic Design for Highway Drainage in (gnd nee
Arizona (Reference 1). Eight sample watersheds were evaluated, four of é%%ibﬁ;WO
which were located within the Cotton Lane area and four within the Agua

Fria and Northwest Loop area.

-(,Lg,b

In the Cotton Lane section, the watersheds ranged in size from 320 acres
to 2,880 acres, and produced 50-year discharges ranging from 259 cfs to
779 cfs. In the Agua Fria and Northwest Loop area, the watersheds ranged
in size from 13 acres to 2,099 acres, and produced 50-year discharges of
28 cfs to 2,461 cfs. The Agua Fria and Northwest Loop area has a tendency

" to produce higher discharge rates per acre than the Cotton Lane section.

Representative TR-55 work sheets are contained in Appendix A. ¢
The resultant discharges derived from the TR-55 computations were plotted
on log-log paper (2 x 2 cycles for the Cotton Lane section and 3 x 3
cycles for the Northwest Loop area), and a curve of best fit was drawn for
each group of four values. A second curve was then drawn at 20% above the
actual computed values to apply a reasonable factor of safety (Figure 6).
The 20% conservative upper curve for the 2 characteristic areas was then
used to compute discharges at all of the respective concentration points
(excluding those having adopted discharge values), based on the area of
their contributing watersheds (Appendix C). This generalized method of
obtaining discharges was deemed acceptable by ADOT based on the fact that
present hydrologic conditions and accepted methodologies will change prior
to the implementation of final design in the future.

g .




A more detailed study will be conducted in the future during the final
design phase of the Estrella Freeway.

Drainage Structures:

Drainage structure sizes are not presented in this report and will be
represented to the level of detail required in later versions of the
Location Design Report for the Estrella Freeway. Drainage structures,
such as channels, culverts, bridges and detention/retention facilities are
to be sized to accommodate the discharges computed for each concentration
point. Culverts will be sized using procedures outlined in the U.S.
Department of Transportation, Hydraulic Charts for the Selection of

.Highway Culverts (HEC-5) publication (Reference 8), and channels are to be

sized using the Manning’s Equation. Bridge lengths are to be calculated
by means of the U.S. Army Corps of Engineers HEC-2 Water Surface Profiles
generalized computer program. Most detention/retention facilities are to
be sized according to methods outlined in the TR-55 manual (Reference 4).
However, when the desired ratio of peak outflow to peak inflow is greater
than 0.8, the method from the draft version of Pima County’s Department of
Transportation report entitled, Drainage and Channel Design Standards for
Local Drainage, Section VI will be used (Reference 2). The times to peak
for this method will be obtained from Hydrologic Design for Highway
Drainage, (Reference 1).




CONCLUSIONS

1. This hydrologic investigation has been prepared to establish
discharges to be incorporated into the concept and preliminary design
of drainage improvements associated with the Estrella Freeway Route
Location Study.

2. Established discharges have been adopted for major washes and
watercourses when available, as appropriate.

3. For watersheds where hydrologic information is presently unavailable,
discharges have been computed based on the development of simplified
drainage area/discharge curves as contained in this report. One curve
(each) was developed for watersheds impacting the Cotton Lane section,
and the Agua Fria and Northwest Loop area, based on a sample set of
watershed computations using TR-55 methodologies. A 20% "safety
factor” increase was applied to all discharges computed via this
simplified procedure.

4. The 50-year discharge will be used for the sizing of drainage
structures, with the exception of the Agua Fria River, New River and
the natural channel outletting the McMicken Dam Outlet Channel. In
these instances, the 100-year discharge will be used, based on
considerations of Federal regulations, interfacing of flood control
improvements, damage potential and magnitude of discharge.
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i cm CELLA BARR
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November 4, 1987

Mr. Ray Jordan, P.E.

Arizona Department of Transportation (ADOT)
205 South 17th Avenue, Room 216E

Phoenix, Arizona 85007

Re: Estrella Freeway - Hydrologic Investigation Repor
CBA File No. 40955-02-30

Dear Mr. Jordan:

We are submitting this letter to respond to each of the review comments
contained in your memorandum dated September 2, 1987 pertaining to the
Estrella Freeway - Hydrologic Investigation Report, which we submitted to
your office on July 14. We are responding to your comments in this manner
in accordance with discussions held during our October 13 monthly meeting
for this project.

The following is a brief discussion of each of your comment items:
Item No. 1

You have indicated that the hydrologic investigation appears to
conform with procedures recommended and established during our earlier
meeting with you and Mr. Art May on May 28, 1987. I don’t believe we
will dispute this assessment.

Item No. 2

According to the report entitled New River Dam, Including New River to
Skunk Creek, Design Memorandum No. 3, U.S. Army Corps of Engineers,
November, 1982, the emergency spillway for New River Dam would pass a
peak flow rate of 29,850 cfs during the Probable Maximum Flood (PMF).
The report also indicates that there would not be any flow over the
emergency spillway during the 100-year flood or even the Standard
Project Flood as their respective minor outflows (less than 3,000 cfs)
are controlled by the constructed outlet conduit in the main
embankment .

You have expressed the opinion (as did the staff of the Flood Control

District of Maricopa County in a separate meeting) that the design of ;
the Estrella Freeway should not impact the functional capability of ?
the New River Dam emergency spillway. We agree, and in our !
professional opinion, we do not feel that any of the freeway
alignments proposed in this area will have an adverse impact on the
ability of the emergency spillway to function for the following
reasons:

Offices In Tucson and Phoenix, Arizono .
Engineering - Plonning - Surveying - Londscape Architecture - Hydrology




Mr. Ray Jordan, P.E.
Arizona Department of Transportation (ADOT)

November 4, 1987
Page Two

1M

a. The impacted alignment segments (17 and 18) are located 1,200
feet and 2,600 feet downstream of the emergency spillway,
respectively. The crest elevation of the emergency spillway is
1,456.2 feet. The proposed elevations for the immediate
downstream roadway segments are approximately 1,405 feet for
Segment 17 and 1,380 feet for Segment 18. Thus, the minimum drop
from the spillway crest to any obstruction produced by roadway
alignments is in excess of 51 feet.

b. Segment 17 has a maximum fill height of 15 feet above the local
low spot immediately downstream of the emergency spillway.
Segment 18 has a maximum fill height of 8 feet. Since drainage
structures at these locations will only be sized to accommodate
the 50-year discharge generated by a minor local watershed,
backwater ponding will be temporarily induced along the upstream
side of these roadway segments during more extreme flooding
events. However, the discharge of the PMF through the emergency
spiliway (29,850 cfs) will result in the obliteration, or
washout, of the segment of the freeway in its downstream path, as
the roadway drainage system has not even remotely been designed
to accommodate this flow.

Item No. 3

A 50-year design frequency will not be utilized for onsite roadway
drainage unless the roadway is depressed. A 50-year design frequency
will be utilized for offsite drainage, except at the locations noted
in the report, as long as ADOT can be assurred that during the
100-year event, flooding of adjacent properties outside of the
proposed freeway right-of-way has not been increased.

Item No. 4

The following describes procedures which have been used for detention
basin sizing of single basin systems comprising the "pass thru"
concept for control of drainage impacting the Cotton Lane segments:

Chapter 6 in Urban Hydrology for Small Watersheds (TR-55) contains a
manual method for quick estimates of the effects of temporary
detention on peak discharges. This method is principally used to
develop preliminary estimates of storage volumes and peak outflow
discharges and is also adequate for final design of small detention
basins. Worksheet 6a was used to calculate the storage volume
required to reduce the peak discharges at selected locations to an
acceptable value. The necessary volume was derived in acre-feet and a
reugh set of detention basin dimensions were calculated. These
dimensions took into account property lines, grades, existing
right-of-way and the future roadway.




Mr. Ray Jordan, P.E.

Arizona Department of Transportation (ADOT)
November 4, 1987

Page Three

Available charts in the TR-55 manual do not extend beyond a desired
ratio of peak outflow to peak inflow greater than 0.8. In those
instances where the TR-55 quick estimate procedures could not be used,
similar procedures prescribed in the draft version of Pima County’s
manual entitled Drainage and Channel Design Standards for Local
Drainage, Section VI were used for detention basin sizing.

The following describes procedures which will be used for detention
basin sizing and flood routing comprising the "continuous channel with
various amounts of storage" concept for control of drainage impacting
the Cotton Lane segments:

We are in the process of investigating the concept of a continuous
channel (with possible intermediate detention/retention structures)
extending southward along the Cotton Lane segments for discharge into
the Gila River. This concept will be evaluated and compared with the
incremental "pass through" concept previously presented to ADOT, in
terms of overall costs, including construction and right-of-way.
Flood routings for multiple detention basin concepts will be
accomplished using a preliminary level of detail application of the
TR-20 or HEC-1 procedures. This concept will be presented to you in
the near future.

Phase III:

As a part of Phase III, hydrograph routings for the selected drainage
and detention basin scheme along the Cotton Lane portion of the
Estrella Freeway will be performed to a greater level of detail using
TR-20, HEC-1, or other appropriate methodologies to provide a more
accurate determination of right-of-way needs.

We hope that this letter satisfactorily addresses your September 2, 1987 ;
review comments pertaining to our submitted hydrologic investigation for ?
the Estrella Freeway. If you have any questions or additional comments, ;
please do not hesitate to call. j

Sincerely,

JHN-47/ef

e e s e o et e s e

cC: Art May, ADOT
John Louis, ADOT
Jim Lee, CBA
Dave Potter, CBA
Melinda Cuff, CBA

Greg Evans, KHA
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Public Hearing for Northwest Loop Section

The public hearing for the Northwest Loop
section of the Estrella Freeway will be held
on Tuesday, May 17, 1988. The Barry Goldwater
High School auditorium is the locatior of this
hearing which officially documents all
comments from public and private conczrns. A
map showing the location and schedule is shown
to the left.

The purpose of the hearing is to present for
public discussion alternative alignm:nts for
that portion of the Estrella Freeway between
Grand Avenue and Interstate 17. Preliminary
Design concepts will also be reviewed.

The Northwest Loop Section Draft Environmental
Assessment Report may be reviewed at ADOT,
Cella Barr Associates, City of Surprise and
City of Peoria.

New right-of-way will be required for the
construction of this project. The right-of-
way process will be discussed at the hearing.

Additional written statements will be
received by the Arizona Department of
Transportation through May 30, 1988. These
statements should be addressed to:

Newsletter Available

The public is encouraged to stay involved in
the various activities connected with the
location of the Estrella Freeway. If you are
not on the newsletter mailing list, please
call the Arizona Department of Transportation
or Cella Barr Associates at the number below.

If you have any questions, at any time, feel
free to contact:

Art May
Arizona Department of Transportation
205 South 17th Avenue, Rpom 216E
Phoenix, Arizona 85007
(602) 255-7545

ROSE GARDEN LANE h Initially, the Estrella Freeway wi‘l be a Environmental Planning Services

four-lane facility with possible initial Arizona Department of Transportation or p

205 South 17th Avenue, Room 240E g;7u€$
Phoenix, Arizona 85007 ('o/)o,cp D
Cella Barr Associates

7
&A 5’//3/93
an eight-lane freeway. 5062 North 19th Avenue

rf Phoenix, Arizona 85015 3
(602) 242-2999 l

interchange locations at Grand Avenue, Lake
Pleasant Road, 5lst Avenue and I-17. Design
of the freeway will accommodate expansion to

David E. Potter

27TH AVENUE

BEARDSLEY ROAD
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APPENDIX A

SAMPLE TR-55 CALCULATIONS AND WATERSHEDS
FOR DRAINAGE AREA/DISCHARGE CURVES




Worksheet 4: Graphical Peak Discharge method

Project (O‘[‘BY\ (i /jUIA) L[m,ﬂ By MKC Dueﬁ_&§£7

Location ﬁmcD‘)u)r // &/ d‘ @#5“ é"\ Checked __  Date

Circle one: (Preseny Developed Conece. P+ 3 — [\‘Quhﬁs P '
@rese peveter Lourts 247

1. Data:

Drainage area .......eee Ao ® Z'SD mi? (acres/640)
Runoff curve number .... CN = 87 (From worksheet 2)
Time of concentration .. T = QIZQ hr (From worksheet 3)
Rainfall distribution type = _ JI (1, 1A, II, III)

Pond and swamp areas spread 2
throughout watershed ...... = OI percent of Am ( acres or mi® covered)

Storn #1 Storm #2 Storm #3

2. Ftequency 'EE R IE IR A I ACEE I I A B L A B yr SO

3. Rainfall, P (29-NOUL) seveeveessnnecsssan | .49

Initial abstraction, Ia in 0277
(Use CN with table 4-1.)

5- Compute Ia/P EEEEEEEXEXE I IE IS I RN N 0'07

.60 Unit peak diSCharge’ qu’ seses0ecesvssorce Csm/in )27
(Use Tc and Ia/P with exhibit 4= )

7. Runoff,QQ...0....‘0.!.....“'....'..‘.. 1“ 2’/7 n
(From worksheet 2).

8. Pond and swamp adjustment factor, F_ .... 0785—
(Use percent pond and swamp area P

with table 4-2, Factor is 1.0 for

zero percent pond and swamp area.)

4

9. Peak discharge, qp essscenassessosvroscnas cfs 67?

(Where q, = quAmQFP)

R T N N S BN AR BN R BN R BN A B B B TR B e
rS
L]
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Worksheet 3: Time of concentration (T) or travel time (Ty)

Project CS'H‘E)’I [Vl //UWA_LCDP WM&C Dete ﬂ‘[S!87
Location mc_D)uyP” 671 d CQHG}QLA__ Checked _____ Date
Circle one: Developed COV\C . H’ 3

Circle one: ’ Tt through subarea ‘C{:}urﬁs 2474[

NOTES: Space for as many as two segments per flow type can be used for each J@[ﬂ

worksheet. o
Include a map, schematic, or description of flow segments. ’ ?(W %&f;/\‘
1
{

Sheet flov (Applicable to T, only) Segment ID U’V i
7

LUt -So/| : ,
1. Surface description (table 3-1) ceeccscecnss ‘ g , O?»J'{N
. .

2. Manning’s roughness coeff., n (table 3-1) .. O,O(DZ Ok’ j“%;/e?ﬁﬁ"‘{i’;c

3. Flow length, L (total L € 300 ft) «evsssuess £t 2660

4, ‘Two-yr 24-hr rainfall, P2 O in /ql

S, Land S1OpPe, B seecsecccscoscscsssrscsavanncs ft/ft O'(Xﬁ

0.8
0.007 (nl) + -
6. T, = AN Cozpute T, v.v... hr [OiD 0.7
Pz 3
Shallow concentrated flow Segment ID
Surface description (paved or unpaved) ..... uwﬂh—fq/

Flow length, L ceiucecssancosceccsscccncscee ft 171'(00

9., Watercourse 6lope, 8 ccecsssaccroscscsscrnse fr/ft O'WP

10. Average velocity, V (figure 3=1) ceeeveccces ft/s I'Z~3

Compute T, seosne hr 357 + | 37

L
1. T, = 3500 v

Channel flow - | Segment ID

12. Cros’s sectional flow 8rYea, & scecsccscccsree ttz
13. Wetted perimeter, P, «ceccecesscccscccccscoves ft
14. Hydraulic redius, r -;5' Compute I cecesoe ft

w
15. Channel 810pPe, § sevessssscsscssscssacsscsse ft/ft

16. Manning’s roughness coeff., N cococicenncess

2/3 _1/2
17. V = 1.49 tn s Compute V siaeses ft/s
18. Flﬂwlensth, L secsessssOEsesROOIRESRORSIOIONROOITRS ft
- L <+ -
19. ’1‘t 3600 V Compute Tt cesven hr
20. Watershed or subarea 'rc or Tt (add ‘It in steps 6, 11, and 19) ceveees NI %2(0

(210-V1-TR-55, Second Ed., June 1986) D3
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D-2

.Worksheet 2: Runoff curve number and runoff

Project CDH’U)’\ LVL //UW LOOOS

By MKC

Location MCDMA)?” ’Er)’ d CO"&SV\ LV\

Checked

pate <[4 18/

Date

Circle one: @ Developed

1. Runoff curve number (CN)

Conc. ob 2 'qur\es 249

Soil name Cover description 1/ Area Product
and CcN of
hydrologic {cover type, treatment, and t}: -] < CN x area
group hydrologic condition; ~ I 1 Dacges
percent impervious; of O Y Bnic
unconnected/connected impervious 2] el 20X
(appendix A) area ratio) Sl el B
) |83 ;
(/ C SK Crops qaao/ (1) |85 )75 |/48. 75
C  \allow bare Sor/ 8|7 0.67 |(0.97
. 1 . b
E{C Hisen Bl 0{‘15,5{)&1»@/5 (D% 0.08] 6.8&
X/ Use only one CN source per line. Totals = 2'50 2/[0 (DO
ON (veighted) = t:;:;;;gj:“ kel Bolo we - [Z2 | O
2:SD
2. Runoff
‘ Storm #1 Storm #2 Storm #3
FrequencCy cecescosccoassscvosssssssssocs yr 50
R‘iﬂf‘ll, P (Z"hour) ooooooo sesevsesoee in 3‘49
Runoff Qoooo ooooooooooooooooooooooo 1“ 9'/7

(Use P and CN wich tadle 2-1, fig. 2-
or eqs. 2-3 and 2-4,)

(209

(210-VI-TR-35, Second Ed., June 1986)
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Worksheet 4: Graphical Peak Discharge method

Pro ject ﬁC{{H‘nm‘ ln ,/ ru Zl)nf) 3YM£L Date _Z,Zilg_' 7
Location ‘]7'1()/[105 7?0/. Cf (Q Lmq LVL_ Checked Datve
Circle one: @eveloped COWNC. '{)L kl ""f!;j{u% Zd‘-/

1. Data:

Drainage area scecescees Ap = Qnﬁ mi? (acres/640)
Runoff curve number .... CN = 55' (From worksheet 2)
Time of concentration .. Tc - /.(o 2 hr (From worksheet 3)

Rainfall distribution type = —_-,_E (1, IA, II, III)

Pond and swamp areas spread
throughout watershed .c.ce. = O

percent of A ( acres or mi? covered)

Storm #1 Storm #2 Storm #3

2. FrequenCy Y ERENEEEEEERIE I AN I A I BRI B A yt @

3. Rainfall, P (25’hour)........-....-...... in 5'Lﬁ

Initial abstraction, I8 eseeseseacesessas in 0,353
(Use CN with table 4-1.)

S. Compute Ia/P ......-...................... O/D

6. . Unit peak discharge, Q secceserroccaecne csm/in 258
(Use T, and Ia/P with exhibit 4= )

ey

2.0/

7. Runoff,QI..‘.‘..'.Q....."..'.'.....". in
(From worksheet 2).

8. Pond and swamp adjustment factor, F_ .... /,O
(Use perceant pond and swamp area P

with table 4-2., Factor is 1.0 for

zero percent pond and swamp area.)

,

9. Peak discharge' qp EEEEERENRERRINE NN ENENNEE RS Cfs %?

(Where q5 = quAmQFP)

Il B Il I N I BN B D IBE BN BE N B BN BN BN B e
&
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Worksheet 8: Time of concentration (T,) or travel time (Ty)

Project COH’OV\ LV\!/U(,ULOQ;O »y MKC Date 14187
Locatton _ Thomas o - & Coltn &~ Checked Date

Circle one: [Present’) Developed Conc . Ol </
Circle one: ¢ through subarea -Ciﬁuy\os 2d 4/

NOTES: Space for ss many as two segments per flow type can be used for each
worksheet.

Include 8 map, schematic, or description of flow segments. !

Sheet flow (Applicable to Tc only) Segment ID

Uit soil
1. Surface description (table 3-1) cecevcncecse e 24
2. Manning’s roughness coeff., n (table 3~1) .. 0.0(D

3. Flow length, L (total L < 300 ££) seveesesss £t | DOO

4, Two-yr 24-hr rainfall, I"‘2 esevccscssssssases in /"‘//

S. und Slope, 8 .nonoo-o.oo-o'uo--'co;ooo.o.oo ft/ft Ol008

0.8
0.007 (nL) + =
6. T, = —ogeoT— Compute T, ...... hr 0.4] 0.9/
P [
2
Shallow concentrated flow Segment ID
7. Surface description (paved or unpaved) e.ce. U”)QW@J

8., Flow length, L ceececscvacvscroscccscaccsccs ft 5;(&00

9, Watercourse 6lOPe, § eeccocessscccsssssasssss ft/ft Oa)(ﬁ

10. Average velocity, V (figure 3-1) ..cececeee.e ft/s /"23

L Compute Tt cesens hr /tZ[O + = /,Zé

1. T, " 3600 v

Channel flow Segment ID

12. Cros; sectional flow 8Tea, & eesesccansesans £e2
13. Vetted perimeter, Py ceescerecacccccsscnccss ft
14, Hydravlic radius, r -i Compute I .e.cnee ft

15. Channel 810PE, § vicosssvecsscccssssasscasss ft/ft

16. Manning’s roughness coeff., B ccecvicseccnss

2/3 1/2
17. V= 1.49 rn L Compute V ceveses ft/s
18. rlo"!ensth, L 000000005 0000000000000TRRRCESETDS ft
.————-—L + .
19. ‘rt 3600V Compute 'It hr
20. Watershed or subarea 'rc or Tt (add ‘It in steps 6, 11, and 19) .eveees hr [léz

-

(210-V1-TR-55, Second Ed., June 1986) D8




.Worksheet 2: Runoff curve number and runoff

Project CaHen dn j/U(A) LOOLO

Location \ﬂ/mmas ﬁC} (j CC)H(Y\ LVL

By MKC

Checked

Date ﬂll‘_—} 287

Date

Circle one: Developed

1. Runoff curve number (CN)

Conc. pt. 4-{iqures 247/
7

1 yse only one CN source per line.

(N (veighted) = total area 0‘5

2. Runoff

rreq“enc’ e v etevcesrsetsesrssRter e BBl yr
hinf‘ll' P (Za—hour) IR EE RN WA ) 1“
in

Ruﬂcff, Q See00s0ersssrtstssatvse e

(Use P and CN wicth table 2-1, fig. 2-],
or eqs. 2-3 and 2-4,)

total product C/Zg 25 O Use CN =

Soil nane Cover description 1/ Area Product
and N = of
hydrologic {(cover type, treatment, and N CN x area
group hydrologic condition; ~] T Oacres
percent impervious; o] ™t O gmi-
unconnected/connected impervious 2] el elDX
(appendix A) area ratio) el el 5
C 3E Crops, O)DGC/ 55 Os 925
Totals = O)g 4/2' S

85~

Storm #1

Storm #2

Storm #3

50

3.47

2.0/

" D2 (210-VI-TR-35, Second Ed., June 1986)




Worksheet 4: Graphical Peak Discharge method

Project _CEHQ’,\ (n /A)M) LOOP By MKC Date ﬂ!/(o l&y
Location&ﬂifj_b_g_g_& @, 8{ (o‘Hy/\ Ly\ Checked Date

Circle one: Developed Covic, ﬁ |2 — ‘DBMNS Z&</

l. Data:

Drainage area cocccesess Ao ffﬁo mi? (acres/640)
Runoff curve number .... CN = 55 (From worksheet 2)

Time of concentration .. T, = gg. 3o hr (From worksheet 3)
Rainfall distribution type = _T (1, IA, II, III)

Pond and swamp areas spread o
throughout watershed «..eoe = O percent of Am ( acres or mi“ covered)

Storm #1 Storm #2 Storm #3

.

2. FTEQUENCY cecvosscrssscccssasssosscrsenss yr fE;Z>

3. Rainfall’ P (zé-hour).....".'....I...... 1“ 2'%

Initial abstraction, I cecieeeseececocns in |0.353
(Use CX with table 4-1.)

Sv Compute Ia/P 86 ee s 00 OO RO EESIIOEOOSEOSIOSERECSESETOSDS O',O

6' Unit Peak AiSCharge) Qu sectesssscscrsccse Csm/in 87/
(Use Tc and Ia/P with exhibit 4-JL )

2,06 |

7. Runoff’Q..l...l.;.......'..l...'C...". 1n
(From worksheet 2).

8. Pond and swamp adjustment factor, Fp veos 1,0

(Use percent pond and swamp area
with table 4-2, Factor is 1.0 for
zero percent pond and swamp area.)

-

9. Peak»discharge, qp esessessrsssssssenssan cfs 77?

{Where 9 = quAnQFp)

B B B I Il I N B BE BN B BN BN S BT D B B e
&~
L4
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Worksheet 3: Time of concentration (T,) or travel time (Ty)

Project ('h'{'im (—P\ ,/AH,U Ldbljo ’)’MKC Date 3112187
Location Gth” bﬂCk & 6/ CD/W L)’\ Checked ____  Date

Circle one: Developed Conce . D]L [ 2
R 3\ L

Circle one: T  through subarea ‘é" qures, <4 ‘/

G ; ,

NOTES: Space for as many as two segments per flow type can be used for each
worksheet.

Include a map, schematic, or description of flow segments. ’

Sheet flow (Applicable to Tc only) Segment ID

SO ]
1. Surflce descl‘iption (t‘ble 3')) secessecssosns i . A

2. Manning’s roughness coeff., n (table 3-1) .. L O35

3. Flow length, L (total L < 300 ££) eeveeseses £t | 00D

l‘. TUO'yr 24-‘\!’ rainfﬂll, Pz essesssss st sES 1“ /346

5. und slope’ ‘ P90 CCOEBEPOIOOOEB OO OEDLSONILEIEISESIDLOEES ft/ft ’0/
0.8
_ 0.007 (nL) + - 7

6. T, 5 o0i Compute T, ...... hr 0:25/ .2

P s 4

2
Shallow concentrated flow Segment ID
7. Surfasce description (paved or unpaved) ..... (MPIVQQ/

Flow 1€0Eth, L ceveervenesnsnnesennensnnnees  ft | ZT.DD

9, Watercourse S1OPE, § eeesvscssscsscssceseses ft/fL O p

10. Average velocity, V (figure 3-1) .ieceeeesss ft/s /-23

1. T, ‘5-6—%—7 Corpute T  .evvae hr Q.(pz + " (oo(oZ

t

Channel flow Segment 1D

f
12. Cross sectional flow 8Yea, 8 ccevccoscansnee ft2

13. Wetted perimeter, P, ccecerccccccccsrecncnns ft

14. Hydraulic radius, r -;‘- Compute T cesecese ft
v
15. Channel $10PE, B cevsvseseccsscnsnssssssesss ft/ft

16. Manning’s roughness coeff., B cceeeeecnnarae

2/3 _1/2
17. v - 1.1‘9 rn L Conpute v LRI RN WY ft/'
18. Flow 1en8th. L evecevscoccccacsctsccsssnncscse ft
-————L + -
19. Tt 3600 V Compute T ...... hr

20. Watershed or subarea T, or 'It (2dd Tt in steps 6, 11, and 19) seveeee hr [0486?

(210-VI-TR-55, Second Ed., June 1986) D8




lWorksheet 2: Runoff curve number and runoff

Project_&ﬂm LV\] /Uw Lﬂb‘lo

By MK¢

Location G)W\f )m(k é( d GbHU)’LLIL

Checked

Date ¢ l’[blé?

Date

Circle one: Developed

1. Runoff curve number (CN)

Conc. p. 12 -{oures 249
' J

Cover description

Soil name
and

hydrologic (cover type, treatment, and
group hydrologic condition;

percent {impervious;
unconnected/connected impervious

(appendix A) area ratio)

oy 4/

Table 2-2
Fig. 2-3

Fig. 2-4

Product
of
CN x area

C &&#5“)’)4}9} foor‘

212,50

C 5? CroP5 ,Qjﬂx?/

[70.0

Y yse only one CN source per line.

CN (weighted) = total area

2. Runoff

Frequenc’ 8 5 000 00600 0S00EODNOIBSLIOLTTSSSOS yr
R‘iﬂf‘ll, P (Za-hout) eesvssscscssccscs in

Runoff,QQ.Q..ooo.ooo.noooo.o-o.lonooool 1“

(Use P and CN with table 2-1, fig. 2-1,
or eqs. 2-3 and 2-4.)

Totals =

total produCt m é_E_O Use CN =
»

2,50

85~

Storm #1

Storm #2

Storn #3

S0

2.Sb

206

D-2 (210-VI-TR-55, Second Ed., June 1986)




Worksheet 4: Graphical Peak Discharge method

Project CO"H’DA Lin /A)UJ LOOP By MNEC Date ‘l‘ [1!37
Location'BemV htgm dfb{ﬁ]f{ Z_)\ Checked ___ Date

Circle one: resent } Developed Conc. D{‘\ .g*gqubes 2679/
) L4 ] 7

l. Data:
Drainage area .ec.ceeeces Ao = l'n mi? (acres/640)

Runoff curve number .... CN = E'i (From worksheet 2)

Time of concentration .. Tc = 3,25_ hr (From worksheet 3)

Rainfall distribution type = (1, 1A, II, III)
Pond and swamp areas spread 2
throughout watershed ..coo. = O percent of Am ( acres or mi® covered)

Storm #1 Storm #2 Storm #3

2. _Fl‘equency €99 5 0208800000 0RBOIOBBOIOENINTPOIOTS yt SO

3. Rainfall, P (24-hOUL) weeveseserncsnncces in | 3.49

Initial abstraction, I&l ceosssesasosesans in 0.381
{Use CN with table &4~1.)

5. Compute Ia/P .........;.................. OH

6. Unit peak discharge, G, eecresecrssennans csw/in /57
(Use T_ and I /P with exhibit -1 )

-

7. Runoff, Q 95 0000080t es s scs0eseROBLOEESES in /lqs—
(From worksheet 2).

8. Pond and swamp ad justment factor, Fp e /.0

(Use percent pond and swamp area
with table 4-2, TFactor is 1.0 for
zero percent pond and swamp area.)

&

9' Peak diSChath. qp 9006008080000 000 SIseoD Cfs 52¢

(Where q, * quAnQFp)

I N N Sl N IBE BN BN BE DS AR BN U R BN SR B aE e
S
L)
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Worksheet 3: Time of concentration (T,) or travel time (Ty)

Project _Qﬁfnﬂ_éc#mm.émﬂ y JYEC vete /1457
' y 140”7‘6 #KO)%_V/\ZM Checked Date

Location M

Circle one: (Present ) Developed Coine. P}L =
. T
Circle one: T, through subares ‘ILljuhPS 2L
7

NOTES: Space for as many as two segments per flow type can be used for each
worksheet.

Include a map, schematic, or description of flow segments. !

Sheet flovw (Applicadle to Tc only) Segment ID

U, Se4f
l. Surface description (t‘ble 3‘1) ssecssesseve eb,_é@%
2. Manning’s roughness coeff., n (table 3-1) .. O.uo

3. Flow length, L (total L < 300 ft) cevvcvsess ft 300

4. No*yt 24-hr l‘ainfall, Pz sscssscssncecsesoee in lo‘/l

5. und slope, 8 0920 009 0886000808880 0000BsORISIS ft/ft .007
0.8
< 0.007 (nL) 21 + =

6. Tt ———0—.—5——07— Compute Tt sssenve hr 0'17,3 0'(/3

P s

2
Shallow concentrated flow Segment ID
7. Surfasce description (paved or unpaved) ..... (mpawa

8. FlOV 1en8th’ L 285 0000600000000 BRAGERNSESRIIOOS ft 131®w

9. Watercourse lOpe, § ec.ceeevescvsssccccersss ft/ft ,007

10. Average velocity, V (figure 3=1) ccvccecesss ft/s ).34

.._.I‘____ N Z <+ -
1. T, " 5505v Conpute T, wveeee  br | D8 2.82
Channel flow Segment ID

#
12. Cross ‘ectional flow 8Y€C8, 8 ccvssrsccrvscne ftz
13. WVetted perimeter, p . coccesccsasccsccccccces fe
14, Hydraulic radius, r = ;1 Compute T ecessese ft

v

15- Chaml 'lope, B esecesscesssesrcsssncrcsses ft/ft

16.. Manning’s roughness coeff., N cocsvcccesccse

2/3 1/2
17. Ve 13‘69 rﬂ L Cofmpute v sescsse ft/‘
18. Flow length. L YEREEEEEEEFNEEE NN NN N BN N N AN N NN ] f‘
-————-L + -
19. '1‘t 3600 V Compute T  ...... hr
20. Watershed or subarea Tc or ’1’t (add T‘ in steps 6, 11, and 19) ..veee. hr 3:2

-
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Location

Circle one: Developed

1. Runoff curve number (CN)

~Worksheet 2: Runoff curve number and runoff

reosect Cothon bn [ A Loop

bn

by MKC

Checked

Date 4!1‘1 28’7

Date

Cennc. pf. 1S~ LGu res 25/

D-2

Soil name Cover description 1/ Area Product
and N of
hydrologic (cover type, treatment, and ~1 CN x area
group hydrologic condition; S IR B DOacres
percent impervious; el O ViKei-
unconnected/connected impervious 2] e oD%
(appendix A) area ratio) el =1 &
C  [SRCnge, gped B8] | 1096|8160
A\
C Farm&heaels 2 075 | bl.sD
1/ yse only one CN source per line. Totals = /'17/ }</23- /()
o (wetghies) = fotalproduce |$310, 237 4 . [ S
/i ’
2. Runoff
‘ Storm #1 Storm #2 Storm #3

rrequenc, O G 0 960 09000320 SPOPENOPINOEEESEERSILIDN yt
R‘inf‘ll, y (2“-houf) ® 9 500000008080 PSSTTDY 1n
in

Runoff’ Q e S 06000 0s00000 0008000000008

(Use P and CN with table 2-1, fig. 2-1,
or eqs. 2-3 and 2-4,)

50

3-49

195

(210-VI-TR-35, Second Ed., June 1986)




Worksheet 4; Graphical Peak Discharge method

proect ( sen {n /A)w L oop By MK.C Date ¥/% /87

L4

Location /\QLi)"_l_ - Checked Date

Circle one:(:gggzng Developed

1. Data:

Drainage area .c.ceeeces Ap = ,:C) wi? (acres/640)
Runoff curve number .... CN = €% (From worksheet 2)
Time of concentration .. T, = _[Mi(plp hr (From worksheet 3)
Rainfall distribution type = ha 10 (1, 1A, II, III)

Pond and swamp areas spread C)

throughout watershed .....¢ = percent of Am ( acres or mi® covered)

Storm #1 | Storm #2 | Storm #3
yr SO
3.5

2, FIeqQuUenCy ececceovesoscccscorscrsccnsssvsosnosce

3. Rainfall, P (29-MOUL) seeeevcesnoresnenes in

Initial abstraction, Ia teserssensesvosas in (le;f5j3
(Use CXN with table 4-1.)

S. Compute Ia/P ceesoveeccsrsnasessesnssnnes Ci/Q;

6. Unit peak discharge, q «....eecsecseeess €sD/in 9450
(Use T, and I /P with exhibit 4= 2; )

y

7' R“noff,Q .......-..0‘.00.....0.'....0... 1n ZI/S—
(From worksheet 2).

8. Pond and swamp adjustment factor, F_ .... /ZCD
(Use percent pond and swamp area P

with table 4-2, Factor is 1.0 for

zero percent pond and swamp area.)

4

p trerteecereresinsecenes cfs g&bégy

(Where q, = quAnQFp)

9, Peak discharge, q

&
-
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Sheet flow (Applicable to T, only) Segment ID

Worksheet 8: Time of concentration (T¢) or travel time (Ty)

Project gQ ”:(jzl Lﬂ Z Azw Lcme By/UE( Dete 212147
Date

Location A)M) ,l Checked

Circle one: Developed

S
Circle one: @ T, through subares

NOTES: Space for as many as two segments per flow type can be used for each
worksheet.

Include s map, schematic, or description of flow segments. ’

1‘o Sutf&ce description (table 3-1) ssevesecevoe

2. Manning’s roughness coeff., n (table 3-1) ..

3. Flow length, L (total L < 300 ff) secseccess ft

4. Two-yr 24-hr rainfall, Pz ceesescasesssssoene in

5. und Slope, B cesccsccsssscsssvssessessrennss ft/ft

0.8
= 0.007 (nl) +
6. Tt TS—-O._IO— Cox:pute Tt cssces hr
P )
2
Shallow concentrated flow Segment ID
7. Surface description (paved or unpaved) ..... f)/yab'@/

8- FIO'U length. L #6066 00 0000800000000 eRS ft 3‘000

[4
9. Watercourse slope, $ ecscscsssvvsccsssensesse ft/ft 0‘093

10. Average velocity, V (figure 3-1) .iviaveesess ft/s 9‘.35'

Cormpute T, ecoveee hr 0.172 +

t

Q1722

L
He T, = 3500 v

Channel flow Segment ID

[
12. Cross sectional flow 8Tea, & cecsesccccesnse ftz 30’0

14, HBydravlic radius, r = ;1 Compute I concess ft 2-
w
15. Channel ‘lope’ 5 SO 0 &0 05 080000088000 BEBSBNILSIOTS ft/ft O‘O,(

13. Wetted perimeter, p

16. Manning‘s roughness coeff., N cocecsveensses O‘O‘/
_1.49 r2/3 .1/2

Compute V oeeeosse f‘/‘ b'z

17. V

18. Flov hnsth, L 4060806000008 0000000800080 0800008 f‘ 1’;@

19. Tt '3;;3—6 Compute Tt essene hr O. 4? +

0.47

20. Watershed or subarea 'rc or 'It (add ‘I‘ in steps 6, 11, and 19) .eveeee NI

(210-VI-TR-55, Second Ed., June 1986)
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'Worksheet 2: Runoff curve number and runoff

Project CQH'UY\ LVl 7/A)U\) LDQQ

By MKC

Location A/W’.i. Checked Date
Circle one: Developed
1. Runoff curve number (CN)

Soil name Cover description 1/ Area Product
and CN of
hydrologic (cover type, treatment, and AN I CN x area

group hydrologic condition; ~i o 1 Dacz_;es
percent impervious; ol | ¥ ﬂmi'
unconnected/connected impervious 2] ol oD%
(appendix A) area ratio) Sl el B
35 O.] | 3-80

D) et brush, Poor

C LDesert brush, poor

i

7.5

1 use only one CN source per line. Totals = /10 8530
ON (veighted) = total product _gg.a"()- 855 Use CX = 2o
g total area /‘o —
2. Runoff
‘ Storm #1 Storm #2 Storz #3

Frequency P8 5280 00 0860680000300 s080sse yr
R‘inf.ll, P (Zﬁ-hout) eessesesecessss e in
in

RunOff, Q *P QPP PEOPILOEOOIIIECEIOGSIEOSTTITROOGOSOSEOES

(Use P and CN wich table 2-1, fig. 2-l,
or eqs. 2-3 and 2-4.)

5D

S5

1S

(210-VI-TR-53, Second Ed., June 1986)
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Project CO'H(IY\ Ll/\ l/ A L(YBIP

Worksheet 4: Graphical Peak Discharge method

By MKC

Date gQZS287

Location /t/w ~2 - Checked Date

Circle one: @ Developed

i.

4,

S.

8.

9.

Storm #1
_Frequency L N N R R NI I I WA I A A yr ﬁ;;Z)
R.ainfall, P (25".'\001’)'.................-.. in 3@5

Data:

Drainage area .cceceenes A = 5-28 mi? (acres/640)
Runoff curve number .... CN = ?/

Time of concentration .. 'I'C = /-SZ hr (From worksheet 3)

- zz (1, IA, II, I1I)

(From worksheet 2)

Rainfall distribution type

Pond and swamp areas spread

throughout watershed .ccee, = ] 2 percent of Am { acres or m12 covered)

Storm 72

Storm #3

O.178

®0cecses s s 1n

Initial abstraction, Ia

(Use CN with table 4-1.)

0.05~

Compute Ia/P LR R N N N N XX Y

csm/in 280

Unit peak discharge, Q, sercccscncsccacns

(Use T, and Ia/P with exhibit A-E)

P-4

in 2 (Dg

RunOff, Q B 8000000000t 0000 00 PRSI NBBOBSOEOEDN

(From worksheet 2).

Pond and swamp adjustment factor, F_ ,,.. /10
(Use percent pond and swamp area P '

with table 4-2, Factor is 1.0 for

zero percent pond and swamp area.)

]

b/

®0 8008008020000 00000¢0¢00 Cfs

Peak discharge, q

P

(Where qp = quAnQFp)

(210-VI-TR-55, Second Ed., June 1986)




Worksheet 8: Time of concentration (T,) or travel time (Tg)

Project CDHGY] Lﬂ /A)IA) L(D;ﬂ ’YM Date (P[g/87
location NW’ 2 Checked Date

—
Circle one:{ Present’ Developed

Circle one: Tt through subarea

NOTES: Space for as many as two segnments per flow type can be used for each
worksheet.

Include a map, schematic, or description of flow segments. ’

Sheet flow {Applicable to 'rc only) Segment ID

1. Surface description (table 3=1) ..ceceveenes

2. Manning’s roughness coeff., n (table 3-1) ..

30 flow ltnsth, L (total Li 300 ft) ss00sssn 0 ft

4, “O'yf 24-hr rainfﬂll, Pz sesecssssnctenines in

5. und Slope, 8 cevssevecsssoscsssccsrsseccensane ft/ft

0.8 :
= 0.007 (nl) + =
6. 'I‘t .5 0.4 Compute T, ...... hr
P2 s
Shallow concentrated flow Segment ID
7. Surface description (paved or unpaved) ..... UMWWOA
1 4

B. Flow 1ength, L eeeevessecnssncecneennenennee £t 12,300

9. Watercourse SlOPE, § cececssasssssccvesssses ft/ft O/O

10. Average velocity, V (figure 3-1) .cececeeess ft/s 5-:@

l -
1. T, " 3500 v Compute T coeee. br 0/2' * O»/Z
Channel flox ' Segnent ID

‘
12. Cross sectional flow area, & cocecsccceccsee ftz 306

13, Wetted perimeter, P, ccoccccccccnresossreces ft ZGO

14. WRydraulic radius, r --p—.- Compute I cescess ft /;b

w
15. Channel 810D, § seveevnnenvencensneensnenss ferft | OO0/

16. Manning‘s roughness coeff., N cecesvcesvcses 0.035
2/3 _1/2
- l.‘g L3 s Conpute V ecvoeese ft/‘ 5"57

n
18. rlo“msth’ L XX N TN TN N NN RN NN RN NN N NE] ft Zg[wo

17, Vv

19. T, "35_;67 Compute T, ...... hr /.40 |+ -1/.¢0

20, Watershed or subarea 'Ic or Tt (add Tt in steps 6, 11, and 19) ..veeee NI /152

(210-VI-TR-55, Second Ed., June 1986)




D-2

Project f;fjiigm Lm Z AJM) Z_(fﬁﬁ Bym

.Worksheet 2: Runoff curve number and runoff

Date (olgz 87

(Use P and CN with table 2-1, fig. 2-1,
or eqs. 2-3 and 2-4.)

(210-VI-TR-35

Location /{/W"Z Checked Date
Circle one: @ Developed
1. Runoff curve number (CN)
Soil name Cover description 1 Area Product
and ‘ CN of
hydrologic (cover type, treatment, and I [ CN x area
group hydrologic condition; ~1 5 1 Dacges
percent impervious; of 1 ¢ Jmni-
unconnected/connected impervious 2] el wiDX
(appendix A) area ratio) Sl ElL B
D Reroaceous , poor 113 2./2 197,16
C Herlooc*eous , Poor 87 l-i6 |/pp.92
1/ yse only one CN source per line. Totals = 3128 292,08’
. total )roduct 2%'03 2 2 .
CN (weighted) total area Use N 2/
2. Runoff
Storm #1 Storm #2 Storn #3
Fteque“cy P9 P OGS G0 0PSSO N LRSI EBNNNOSTS yr SO
R‘inf‘ll, P (24"hout) Se00scs00costansesn in 3' bg
Runoff’Q......C..I.Q......Q..'l....... in 2‘08

5, Second Ed., June 1986)
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Worksheet 4: Graphical Peak Discharge method

Project CnH?D/\ i ’//VJA) (_,W oy ML Date S I8S7
Location AJW) 27"/3 Checked Date

Circle one: Developed

1.

9.

¥

Data:

Drainage aTea seoccescces A = 0.02 w? (acres/640)
Runoff curve number .... CN = 82 (From worksheet 2)
Time of concentration .. T, = _Q._ﬁl_ hr (From worksheet 3)
Rainfall distribution type = i (1, IA, II, III)

Pond and swamp areas spread

(Use CN with table 4-1.)

throughout watershed ..eeee = ( 2 pércent of Am ( acres or miz covered)
Storm #1 | Storm #2 | Storm #3

_Ftequency ees 0 00sees0ssss st et eRORcs RO yr @

Rainfa‘.1| P (24-h0ur) 0 8000800000800 in 3’5‘¥

Initial abstraction, Ia crecsrecesascones in 0.352

Compute Ia/P es 00 e000sscssrtcstsresRs0t O 0;0?7

Unit peak discharge, Q, sesccescancssenns csm/in ___(pqo

(Use T, and I,/P with exhibit 41

RuﬂOff,Q S eSS 8PP PO CEELSIISIOIOIOEBSTOIOESIOLEIENISIESRDS in _Z‘%_

{From worksheet 2).

Pond and swamp adjustment factor, Fp rsees /0

(Use percent pond and swamp area
with table 4-2, Factor is 1.0 for
zero percent pond and swamp area.)

rd

Peak dischatge, qp s s s0scsesss0ssv0ssese cfs 28’

(Where q, = quAnQFp)

(210-VI-TR-535, Second Ed., June 1986)




: l

Worksheet 8: Time of concentration (T¢) or travel time (Ty)

Project C.Q)W (Vl /NM) LOOIP

Location _ALLL}_Z 7-1

Circle one: @ Developed

Circle one: a T, through subarea

NOTES: Space for as many as two segments per flow type can be used for each

Sheet flow {Applicabdle to Tc only)

By M“ Date

Checked Date

2lisls?

worksheet.

Include a map, schematic, or description of flow segments. ’

Segment ID

1. Surface description (table 3=1) ccvecernvess
2. Manning’s roughness coeff., n (table 3-1) ..
3. Flow length, L (total L < 300 ft) ceeecocces ft
4. Two-yr 24-hr rainfall, Pz B in
5. Land S1OPE, B ceecessccascsasescsascencansss ft/ft
6. T, = _______0'0835(“16?2.8 Compute T, ...... hr
1’2 8
Shallow concentrated flow Segment ID
7. Surface description (paved or unpaved) .....
8. Flow length, L ccsecccesccescessccoscssccces ft
9, Watercourse 6lOPEe, B scecesssssvsescscssssss fL/ft
10, Average velocity, V (figure 3~1) ceceeeesees ft/s
1t. Tt 'Tb%_v Corpute '1't veevee hr
Channel flow Segment ID
12. Cros's sectional flow area, & cevesvescccccne ftz
13, Wetted perimeter, Py seccccccscrcccccccances ft
14. Hydraulic radius, r = ;: Compute T cecoces ft
15. Channel 8lOPe, § scercvccscsscssssesssacenss fL/ft
16. Manning’s roughness coeff., T cecevvcecnncss
17, V= 1.49 t§/3 '“2 Compute V ...sc0e ft/s
18. Flow length, L .............................. ft
19. 'rt "fo%—v Compute T, ...... hr
20.

Watershed or subarea 'rc or Tt (add ‘rt in steps 6, 11, and 19) cvceeee hr 0:@

e wq{

[450

0.005

.39

OIZO"’

+

.
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.Worksheet 2: Runoff curve number and rhnoff

Project QQHTM (n )/UU) LR;? by AMEc Date th;zg?

JA
Locatton AJ) 27-1 Checked Date

Circle one: Developed

1. Runoff curve number (CN)

Soil name Cover description / Area Product
and CN 1 of
hydrologic (cover type, treatment, and AN B - CN x area
group hydrologic condition; ~ 1 1 |Dacres
percent impervious; ol Ami -
unconnected/connected impervious 21 o] SI0X
(appendix A) area ratio) Sl el e

.79

0‘%
O
N
N

- ._DZSZr"t’ B)’usl\[ I,Cbof

0«02 /I7O

1/ Use only one CN source per line. Totals =
CN (veighted) = fotal product 110 - 35 Use CN = Bs
g total area 002 s
2.  Runoff
‘ Storn #1 Storm #2 Storm #3
S0

f\’equency #08css00s00s0r0arssesneses s yr

R‘inf‘ll. P (2‘."h°ur) ®ee0scressstesssen in 3&%’

in 2'65

Runoff, Q ®¢00000 0000080000008 00000000ee

(Use P and CN with table 2-1, fig. 2-1,
or eqs. 2-3 and 2-4.)

’ D-2 (210-VI-TR-55, Second Ed., June 1986)
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Worksheet 4: Graphical Peak Discharge method

Project [D‘Hﬂ( {JA ’//Wj W 39 M Date M?

: I Location /UW 2712 Checked Date
: I Circle one: @ Developed
)A 1. Data:

Dfainage area o.-.ooooooo % - ‘ 2.05_ uiz (‘Cfe8/6l‘°)
Runoff curve number .,.. CN = &é (From worksheet 2)

Time of concentration .. T, = _(O- i hr (From worksheet 3)
Rainfall distribution type = T (1, 1A, II, III)

Pond and swamp areas spread
()

throughout watershed coeeee = percent of A ( acres or mi? covered)

Storm #1 | Storm #2 | Storm #3

2. ,Ffequency 08 cs et et 0 ISNOGOEOECOIPNOIOPROOREOOOTE yt SO

30 Rainfall. P(Zé'hou!’)........-........-.. in 305‘2)

4, 1Initial abstraction, Ia esesssesessscscne in 0‘326
(Use CN with table 4-1.)

0.0%

s. compute I‘,P ® 6 00600000080 00800 0008800008000

{Use 'I‘c and I‘/P with exhibit 4- )

217

7. Runoff' Q LI Y Y I Y Y] in
(From worksheet 2).

8. Pond and swazp adjustment factor, F_ .... LD
(Use perceat pond and swamp area
with table &2, Factor 1s 1.0 for
zero percent pond and swanp area,)

9. Peak discw‘e. qp ®e0ecccscnsssscevtecscee cfs /%
(Where qp = Q“A-QFP)

. 6. Unit peak discharge, Q, seccevscesssscess csu/in qg@

B
B
4

D4 (210-VI-TR-55, Second Ed., June 1986)



Worksheet 3: Time of concentration (T,) or travel time (Ty)

Project (GHIV\ i //UUU L-GD;P »y MAKC Date Zhglg’)
Location Nﬁ@ Z?— |2 Checked ____ Date

Circle one: esent) Developed
Circle one: 'l't through subares

NOTES: Space for as many as two segments per flow type can be used for each
worksheet.

Include a map, schematic, or description of flow segments. !

(210-V1-TR-55, Second Ed., June 1986) D3

R
1
1
1
l . Sheet flow (Applicabdle to Tc only) Segment ID
: l 1. Surface description (table 3-1) .secececesnss
; 2. Manning’s roughness coeff., n (tadble 3-1) ..
T l 3. Flow length, L (total L € 300 ft) ...cceeue. £t ’
| 4, Two-yr 24-hr rainfell, P2 cesecccsssarsesssee in
f I S, Land 610PE, B ceececcssccccsssssesccnacsnsss FL/fL
| 6. T, = 91-‘%-5(-—“16%2-.3 Compute T, ...... hr + =
. l !2 s
: Shallow concentrated flow ‘ Segment ID
: l 7. Surface description (paved or unpaved) ..... tl/"fat\/k{
B. Flow 1ength, L eeveecsscesceasacccsseneeness £t 12300
l 9.. Walercourse Slope, § scecccccacsvesssccsevses ft/ft ers
' 10. Average velocity, V (figure 3=1) .c.cecesses ft/s 5-7g
: l 1. T, -3%—:-.77 Compute T, seven. hr O” + = o',’
Channel flﬁ Segment ID
, I 12. Cros's sectional flow area, & cccecvcscsnsnse ftz
I 13. VWetted perimeter, P, ceescccccsccanseaseccss ft
14. Hydrauslic radius, r = ;:- Compute T eceecess ft
l 15. Channel 810P€, § scececccscsccscessscescanss fL/fL
. 16. Manning’s roughness coeff., D ccvecsccnccnes
‘ l 17, v el "ila !/ Compute V eeevees f£/5
‘ 18. Flovw length, L c.sscecerccccecsccescccrcncss ft
I 19. T, "3y Compute T, ...... hr + -
20, Watershed or subarea T, or 'rt (add ‘It in steps 6, 11, and 19) .eveeee hr O'U
1
1




.Worksheet 2: Runoff curve number and runoff

Project _Calﬁm_én_,ZAZ_th_Lﬁop b MKC  bate 7/15/87

Location AJW) 27-12 ' Checked Date

Circle one: Developed

1. Runoff curve number (CN)

Soil name Cover description 1/ Area Product

and hl of
hydrologic (cover type, treatment, and o~ CN x area

U [aa ~
group hydrologic condition; ~| o 1 gacges
percent impervious; o]l ¥ “Dumi-
unconnected/connected impervious Dl ol 0%

(appendix A) area ratio) Sl el B

C Desert Bush, for g> o | /36D
D Ds_eﬁfgru_slz\;/oor a /S |1320

3/ | 2680

Y yse only one CN source per line. Totals =
OF (veightea) = fotal product (2680 | &, & g oy . [K6
& total area 32/ s
2. Runoff
‘ Storm f1 Storm #2 Storn #3
50

Frequﬂnc’ seeessorersssrecsevsssvsscennscsees JYI

hinf‘ll,! (Za-hout) etsceccscrrrecsnse in B’g

27

Ruﬂoff. qcnoooontco-ooooo-oocoo'oooouuo 1“
(Use P and CN wich table 2-1, fig. 2-1,
or eqs. 2-3 and 2-4,)

(210-V1I-TR-535, Second Ed., June 1986)
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Worksheet 4: Graphical Peak Discharge method

Project ‘Q& o\ ‘Z) ZA“AZ LQQ WMKC D.tejz_z_z’[g]

I Location LUPS‘[‘ er’Q/SIQx/ 0V€fc)¢u+& Checked Date
Circle one: (Present Developed Coyie. HD{‘ Zgl "D%M.S 3‘\#.‘:.

Data:

Drainage ares eccoceeeces Ap Zz 7 mi2 (acres/640)

Runoff curve number ..., CN = 8(9 (From worksheet 2)
Time of conceantration .. T,  * _ﬂ._'z_g__ hr (From worksheet 3)
Rainfall distribution type = I (1, 1A, II, III)

Pond and swamp areas spread D

throughout watershed cvesee = percent of Am ( acres or mi? covered)

Storm #l Storm #2 | Storm #3

50
3.0

2. ,Frequency 00e0 00 c0000 0000000000000 000000 yr

3. Rainfall, P(24—h°ur)..".....Ill........ 1“

4. Initial abstraction, I ..ccceceecvacesns in ﬁBZ[p
(Use CN with table 4-1.)

$5. Compute I‘IP “ecsetossssscscasssessasasese OvO?l

(Use T, and 1‘/9 with exhibit &4-TJ1 )

7. RUI'IOff, Q .oooooo-oo;oooooooooo-ocoooo.oo in 2‘[3
(From worksheet 2).

].0

8. Pond and swamp adjustment factor, F_ ...,

(Use percent pond and swamp ares
with table 4-2, Factor is 1.0 for
zero percent pond and swamp area.)

o

9. Peak disChane. qp ®vcecsevsccsscscsscsonsvan cfs 382/

(Where qQ = quA-QFP)

l 6. Unit peak discharge, Q, secvssecescccccss csn/in (oo

T D4 | (210-VI-TR-55, Second Ed., June 1986)




Worksheet 8: Time of concentration (T¢) or travel time (Ty)

Project (A‘H‘ﬂw [V\ /MW (1)00 w MKC Dete 7/27 J87
Location W@\I hV?f( "‘(»AQ Checked _____ Dete

i’ Cotc. pt |
T, through subares f:‘;mpps A A S

Circle one:
Circle one:

KOTES: Space for ss many as two segnents per flow type can be used for esch
worksheet.
Include @ map, schematic, or description of flow segments. !

Sheet flov (Applicadle to T . only) Segnent 1D

1. Surface description (teble 3=1) cecceccnrens

2. Manning’s roughness coeff., n (table 3-1) ..

3. Flow lemgth, L (total L < 300 ft) ceveconons fe

L. TL'O’)'Y ZL’ht r‘infall, Pz-ooonoo‘oaotuoooto- in
5. Land S10pPe, 6 coseccscccernrscscroncncecccnes fr/fe
0.8
0.007 ( L) + -
6. 'It .5 0 Z Cotpute Tt cesese hr
2

Shallow concentrated flow Segment 1D

7. Surface description (paved or unpaved) «.... UMPGV‘CC/

B. Flow length, L cevsercresccccscessccctocsons ft '27,200

0. Watercourse S10Pe, § cecccorsosccascscccccce fr/ft @.022

10. Average velocity, V (figure 3-1) seecvercess ft/s 2. 37

1. — Compite T, seeeee  hr /4 7|+ 1)4.73

Te " 300 V t

Channel flov Segment ID
2

12. Cross sectiona]l flov 8Te€3, B cseccoccscescoe ft

130 "etted Peri-etet. Pv sesssee PP OEs PO OORROIOILISIES ft

14. Hydrsulic radius, ¥ --Pi Compute T eeeeese ft
v

15- Chlhul '10?‘. S sccceseccsssvssesssncocercs tt/tt

16. Manning’s roughness coeff., M ceccececccccces

2/3 _1/2
37. Ve ‘.‘9 tn L Co:;‘\)te v TR EXEX] f‘l‘

i
i '
;I

‘6. rlob‘khsth, l-0-..00.-..‘oo..oto.ooo.a.oooo ft

<+ -

19- T .._L_ co=?Ute Tt EXXx] hr

t 300 V
: wacersheé or subsres ‘Ic or 'It (add 7!. ir. steps 6, 11, anc 19) ccoeeee hT | /‘/7§'

-

(210-V1.TR-55, Second Ed., June 1886) D3




| .Worksheet 2: Runoff curve number and runoff

Project _( 'd&ﬂ}ﬂ lb ‘ 521_42 [g;@ By MKC Dateﬁéz
Location H ksl ‘@gg(g.Sk’x ( zvggb”ig Checked
Circle one: Developed M/. ﬂf zz £E?‘:Q€2 Sﬁ

1. Runoff curve number (CN)

Soil nane Cover description / Area Product
and CN 1 of
hydrologic {cover type, treatment, and Y < CN x area
group hydrologic condition; ~f 11 ii0acres
percent impervious; ol O Y (Rmi‘
unconnected/connected impervious 21 o] eslDX
(appendix A) area ratio) el 2l B

D | Desect Sy daiy B | 122.9 |2571.4

1/ yee only one CN source per line. Totals = 27? 257/J

otal pro u;ct 257/
ttocilpar:a 2?9 ‘7/—&';9, Use CN = X(G

CN (weighted) =

2. Runoff
‘ Storm #1 Storm #2 Storm #3

50

R‘inf‘ll-, ) 4 (2""‘\0\1:) etsescsssvsessnnre in 3/6

Ru“off.Q.oo.ooooo.oooooocoo-oo-oo-o-co in 2’/3
(Use P snd CN with table 2-1, fig. 2-1,
or eqs. 2-3 and 2-4.,) iy

B D-2 (210-VI.-TR-35, Second Ed., June 1986)
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Worksheet 4: Graphical Peak Discharge method

Project CO%VL LJ’\/A}DU LN‘)»O By _&'&5 Date [215’186
Location AA( e BQOFC/SIQ;/ OVG!’(J/\L["Q Checked __ Date
Circle one: . Developed conc. p-} 232 — ‘égjuy\eﬁ JAJéI

l. Data:
Drainage area eceocceeces A ® 32' 9 mi 2 (acres/640)

Runoff curve number .... CN = 5(,0 (From worksheet 2)

Time of concentration .. Tc = 2 27 hr (From worksheet 3)
Rainfall distribution type = _JT— (1, 1A, II, III)

Pond and swamp areas spread 2
throughout watershed ceeeee = ( 2 percent of Ay ( acres or mi® covered)

Storm #1 Storm #2 Storm #3

2. ~Freq‘)el‘cy ...'...O..‘.O....‘..Q....'..... yr 50
3‘ Rainfall, P (2:‘—hour) T R R R R N I I A 1!1 3'(9
4, Initial abstraction, Ia ceseressascacsans in O. 32(9

(Use CN with table 4-1.)

S- Compute X‘IP 000000000008t 0BRSS O‘O?/

6. Unit peak discharge, Q secrerecseccionns csm/in (DO
(Use T, and Ia/P with exhibit 4~ )

7. Runoff,Q..-...-..........-............. 1n 2‘/3
(From worksheet 2).

8. Pond and swvamp adjustment factor, F_ .... /0
(Use percent pond and swamp area P
with table 4-~2, Factor 1s 1.0 for
zero perceat pond and swamp area.)

4

§. Peak discharge, qp essssesscsesasssessene cfs 4/20‘/-6
{Where Q" quA.QFP)

1

i

| '
| I
[

D-4 (210-VI-TR-55, Second Ed., June 1986)




Worksheet 8: Time of concentration (T,) or travel time (Ty)

w HPS  bere J2/5/50

Pro ject |
Location Checked Date .
Circle one: @ Developed CovC. Q+ 282 ‘
Circle one: 3 T, through subarea LBMH})’ SAd S |
NOTES: Space for as many as two segments per flow type can be used for each

worksheet.
Include 2 map, schematic, or description of flow segments. ’

Sheet flow {Applicabdle to Tc only) Segment ID

1. Surface description (table 3=1) .cecevsseces

2. Manning’s roughness coeff., n (table 3-1) ..

3. Flow length, L (total L < 300 ft) .......... ft v

l‘. “0‘)’1’ Zb-hr rlinfall, Pz Peecvesssocsscsas in

5. Lﬂhd Slope, B esscccscoccssnsssessvssssennee ft/ft

0.8
= 0.007 (nl) + -
6. Tt W Cormpute Tt cecess hr
4 s
2
Shallow concentrated flow Segment ID
7. Surface description (paved or unpaved) ..... Un [h 14

8. Flov l‘ength, L $ 00008080000 000 080G IIRIOIITPNLY ft 79,%()

9. Watercourse Slope, $ oscctctssesccsccscscscsonee ft/ft 000'8

10. Average velocity, V (figure 3-1) ..cccvvssee ft/s 2'2

L Compute T, ..en.. hr 7,?7 + - q77

1. 7. = 3600 V

Channel flov Segment ID

12, Cros’s sectional flow 8T€a, @ ccesvsecccsvoae ft2

13. Vetted perimeter, Py scccecccseccccsccsoncss ft

14. Hydraulic radius, r = ;:- Compute I secovee ft )

150 ch‘ml ‘lope, $ cecevssessvscscvsscscssnsne ft/ft

16, Manning’s roughness coeff., n ccveevccncecss

. 2/3 1/2
17. Ve l.‘, tn L Conpute v ssese0ss ft/‘
18. Flow msth’ L coveccocesseterossocscccnsone ft
- L + [ ]
19. T, *3m0 v Compute T, ...... hr

20. Vatershed or subares 'rc or Tt (add 'lt in steps 6, 11, and 19) ..veee. hr ?.97

(210-V1-TR-55, Second Ed., June 1986) D3




.Worksheet 2: Runoff curve number and runoff

Project (Q‘}‘Em él/‘ﬁ//{)ll) C@ By Hfé. Date _15-1_518&:

Locatton JYlidd/¢ Lse r_S,"P/\/ OVHCI’KU'IZ Checked Date
Circle one: @ Developed Conc ﬁ 232 — G}UNS Ads

1. Runoff curve number (CN)

Soil name Cover description 1/ Area Product
and CN of
hydrologic (cover type, treatment, and c;a - < CN x area
group hydrologic condition; e~ 1 {Oacres
percent impervious; ) o~ o~ Mmi-
unconnected/connected impervious 3] o] =02
(appendix A) area ratio) Sl 2l &2

D | Desert Shrob, dair B 2.9 |2529.¢

Totals = ZZ ? 2827. 5/

1/ Use only one CN source per line,

CN (weighted) = t:::ilp:cr,i:“ -ﬁﬁ'??/. Z!QO . Use CN = 8@
B ?

2. Runoff
’ Storm #1 Storn #2 Storm #3
Frequenc’ B .90 C OO0 8O OB 0B O PN SLSESIIBNOIEDSEPOELES yr 50

hinf.ll.’ (2‘-hout) ss 0080 es0000008 000 in 3’(9

2:13

R\lnoff, Q..'.'....l.Q'..OI.O...'.....‘. 1“
(Use Pand CN with table 2-1, fig. 2-],
or eqs. 2-3 and 2-4.)

- D-2 (210-VI-TR-55, Second Ed., June 1986)




4

Pro ject [—

Location ECLS"' B@JVC/S—ZL/M Olffflflu‘/“e —
Conc. pt. 233 fﬁ;}uwﬂdg

Circle one:

1.

5.

7.

8.

9.

Worksheet 4: Graphical Peak Discharge method

By}fPS

resent ) Developed

Checked

Date ’Ztg 235

Date

Data:

Drainage 8rea8 ccccsveees Ay = 23';223 mi? (acres/640)

Runoff curve number .... CN = 2509 (From worksheet 2)
Time of concentration .. Tc = ﬁé.&:? hr (From worksheet 3)
Rainfall distribution type = [ (1, IA, II, III)

Pond and swamp areas spread
throughout watershed ....s.

.Ftequency 908 0 0608 00800008 0se0 s ORREROOL

Rainfall‘P(z:‘-hour) 08090 0000000800

Initial abstraction, 1
(Use CN with table 4-1,)

Compute I‘/P esc0000cssses0esssscsosserse

Unit peak discharge, g
(Use T, and I./P with exhibit 4- I

Runoff,Q...........'.'l....""'.'..'..
(From worksheet 2).

Pond and swamp ad justment factor, F
(Use percent pond and swamp area
with tabdble 4-2, Factor is 1.0 for
zero percent pond and swamp area.)

,

Peak dismrse. qp evess0ccssesesrcssesee
(Where q, = quAnQFp)

yr

in

in

csm/in

in

cfs

- ( 2 percent of A.m ( acres or m12 covered)

Storm #1

Storm #2

Storm #3

50

z. o

0. 326

0.07/

/60

Z/3

/O

I1557.5

(210-VI-TR-55, Second Ed., June 1986)




Worksheet 3: Time of concentration (T¢) or travel time (Ty)

Project _ﬁaﬂg&@/ﬂ)u} LOO,Q ”&&5 Date ’ZISng
Date

Location E K + atl € Checked

Circle one: Developed Conc ., pL 2832

Circle one: @ T, through subares

‘Ci'suh'ﬁﬁ HAds

NOTES: Space for as many as two segments per flow type can be used for each

worksheet.

Include a map, schematic, or description of flow segments. ’

Sheet flow (Applicable to T. only) Segment ID )
1. Surface description (table 3-1) ccecevcrccss

2. Manning’s roughness coeff., n (table 3-1) ..

3. Flow length, L (total L < 300 ft) ececececcce ft

4, Two-yr 24-hr rainfall, Pz cessccssscsssceses in

5, Land slope, 8 cicvcecescssscssccccscocrvscas ft/ft

6. T, = -—-———-———°'°8?5(“’6?2'8 Compute T, ...... hr + -

Pz s

Shallow concentrated flow Segment ID

7. Surface description (paved or unpaved) ....i. Lunpaved
8. Flow length, L seceeveccsccssococcnscacanens ft 43,’@0
9. Watercourse SlOPE, § cevescscsccssssccsscsss ft/ft 0.0/77
10. Average velocity, V (figure 3~1) c.vcesecees ft/s Z/

L
. T, = 3500 v

Corpute Tt seevse hr 5(.'7? + - :D(O?

Channel flow Segment ID

12, Cros's sectional flow 8TE€a, 8 cececscoscocasne ftz

13. Wetted perimeter, P ceoceccscssscccccnsccnccs ft

14. Hydraulic radius, T = ‘i Compute T ecoccees ft

15. Channel 810PE, 6 eccossveoccsccocccsscecessss fL/ft

16. Mannimg’s roughness coeff., B .cccccereccacs

17, v =248 ':/3 !/ Compute V eeeeese f/s

18. Flow length, L covcesescoccocncecccccrconene ft

19. ’l‘t -—f“—z.w Conpute '1't cevess hr + -

20. Watershed or subarea T, or T (add T, in steps 6, 11, and 19) ..veees hr 5@?

(210-VI-TR-55, Second Ed., June 1986)
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‘.Worksheet 2: Runoff curve number and runoff

Project Coﬁon Ln / M leop _ w Hfs Date 11151&

[ 7
Location E&.S:k a&ﬁ'ﬁégx é NErT JAMZIZE Checked Date
Circle one: Developed Conc., 104 . 2832 ~ -[,‘L(juhgs 844 S

1. Runoff curve number (CN)

Soil name Cover description 1/ Area Product
| and N = of
‘ hydrologice {cover type, treatment, and N P I CN x area
group hydrologic condition; ~| i [Dacres
percent impervious; of | O {Buni-
unconnected/connected impervious 21 el el0X
(appendix A) area ratio) Sl el =

&

D | Reerd Shrub, fair 2.73 |75D.18

.!./ Use only one CN source per line, Totals = 375 73):78

total product 'ZS)—,B O .
:otal are: 8 73 & Use Q‘ &

CN (weighted) =

2. Runoff
‘ Storm #1 ‘Storm #2 Storm #3
rrequenc’ ®® 0 808 00O EP I NOSSOSBOOOLIOISESIPSSPSSE yr SD
- R‘iﬂf‘ll, P (zb-hout) evsecocscsnssscessosons in ___3'b
Ru“off. Q....'............“.....l..... in 2‘[3 .
(Use P and CN wich table 2-1, fig. 2-1,

or eqs. 2-3 and 2-4.)

‘ D-2 (210-VI.TR-55, Second Ed., June 1986)




APPENDIX C

TABLE OF DISCHARGES

| I




i
l CONTRIB.
AREA Q50
I CONC. PT. ACRES (CFS)
1 3,368 1,020
I 2 3,368 1,020
3 1,600 795
I 4 320 310
5 390 347
l 6 173 217
7 320 310
I 8 1,600 795
9 147 204
I 10 288 290
11 320 310
12 2,880 960
I 13 141 200
| 14 320 310
l 15 1,094 630
16 192 235
l 17 320 310
18 1,280 699
I 19 166 | 218
' 20 320 310
21 1,843 ~ 890
| l 22 166 218
, 23 320 310
: I 24 1,267 695
25 192 235
I 26 320 310
“ 27 1,574 790
; I 28 192 235
29 320 310
T I 30 1,350 | 720
I
i




' o~

e . e s . .. PR PRSI o e ) - e w o . R B . y N N - B R BRI £t

CONTRIB.
AREA Q50
CONC. PT. ACRES (CFS)
31 192 235
32 320 320
33 1,165 660
34 192 235
35 320 310
36 1,165 660
37 192 235
38 320 310
39 1,024 387
40 192 235
a1 320 310
42 70 315
43 77 340
44 83 365
45 96 415
46 115 485
47 128 523
48 19 62
49 70 315
50 96 415
51 13 39
52 134 545
53 147 585
54 102 440
55 122 505
56 90 390
57 51 222
58 32 130
59 128 523
60 141 570
61 147 585




i
l CONTRIB.
AREA Q50
l CONC. PT. ACRES (CFS)
I 62 134 545
63 70 315
64 96 415
l 65 83 370
66 19 415
-' I 67 70 315
68 64 285
l 69 51 222
70 45 189
l 71 19 62
“ 72 6 10
: I 73 77 340
= 74 32 130
. 75 26 96
| I 76 26 96
o 77 19 62
1 78 38 158
" 79 19 - 62
l 80 ' 13 39
81 32 130
: I 82 13 39
. 83 6 ' 10
. 84 51 222
I 85 | 13 39
| 86 6 10
I 87 179 670
N 88 51 222
'} 89 13 39
o 90 6 10
; ' 91 83 365
1
|




i
I CONTRIB.
AREA Q50
l CONC. PT. ACRES (CFS)
92 | 38 158
l 93 6 10
94 70 315
l 95 38 158
| 96 ' 13 ‘ 39 |
3 l | 97 38 158
‘ 98 , 19 62
l 99 6 10
100 45 189
101 19 62
' 102 6 10
103 45 189
l 104 26 96
105 6 10
l 106 70 315
107 26 96
' 108 6 10
109 109 460
l 110 19 62
111 19 62
112 3 10
l 113 3 | 10
114 58 257
I 115 19 62
116 3 10
l 117 45 189
118 19 ' 62
l 119 3 10
120 90 390
l 121 19 62
i
]




1
l CONTRIB.
AREA Q50
l CONC. PT. ACRES _ (CFS)
- 152 205 730
I 153 6 10
154 83 370
’l 155 45 | 189
| 156 51 222
l 157 38 158
158 26 96
l 159 32 130
160 32 130
' 161 70 315
| 162 51 222
163 5,594 3,140
I 164 13 39
165 32 130
l 166 19 62
| 167 6 10
I 168 5,715 3,180
169 6 10
I 170 5,645 3,150
f 171 | 13 39
172 26 96
l 173 13 39
174 51 222
I 175 32 130
o 176 13 39
: l 177 32 130
B 178 6 10
I 179 19 62
. 180 6 10
: I 181 Agua Fria 121,000
y
:




i
l CONTRIB.
AREA Q50
l CONC. PT. | ACRES (CFS)
l 122 3 10
| 123 154 600
| 124 26 96
l 125 6 10
126 58 257
| l 127 45 | 189
| - 128 6 10
1 129 | 122 503
130 32 130
‘ I 131 3 10
132 70 315
| 133 26 96
I 134 6 10
| 135 - 147 585
| l 136 109 460
137 13 39
l 138 90 | 390
| 139 3 10
I 140 3 10
: 141 6 10
| I 142 6 10
143 13 39
144 51 222
l I 145 13 39
146 | McMicken Outlet 17,860
1 147 102 440
‘ 148 McMicken Outlet 17,630
l 149 19 | 62
- 150 6 10
I 151 McMicken Outlet 16,300
g |
| |




1
| I CONTRIB.
AREA Q50
5 l CONC. PT. ACRES | (CFS)
' 182 Agua Fria 121,000
183 Agua Fria 121,000
: 184 70 315
| I 185 64 285
186 6 10
1 187 13 39
188 6 10
| l | 189 13 39
190 26 96
f I 191 58 257
: 192 A 301 940
: 193 13 39
: I 194 64 285
195 128 523
i l 196 192 700
| 197 77 340
I 198 13 39
199 13 39
fl ' 200 | 26 96
201 6 10
l 202 32 130
203 ‘ 26 96
204 | 19 62
| l 205 26 96
206 | 19 62
I 207 19 62
208 13 | 39
l 209 13 39
i 210 26 96
r l 211 19 62
g |
1




i
l CONTRIB.
AREA Q50
I CONC. PT. ACRES (CFS)
I 212 13 39
213 13 39
214 26 96
I 215 ‘ 32 | 130
216 58 257 | |
‘ I 217 435 1,150 ‘
| 218 26 96
j l 219 51 222
| 220 32 130
l 221 New River 2,350
222 New River 2,350
223 134 545
' l 224 128 523
225 77 340
l 226 64 285
227 70 315
l 228 70 315
229 64 285
I 230 6 - 10
231 19 62
l 232 13 39
| 233 6 10
234 13 39
I 235 6 10
236 3 10
l 237 19 62
238 | 13 39
I 239 32 130
240 96 415
. 241 13 39
i
i




N |
I CONTRIB.
AREA Q50
| l CONC. PT. ACRES (CFS)
I 242 13 39
243 19 62
, 244 26 96
l 245 19 62
246 26 96
l 247 13 39
248 13 39
I 249 19 62
250 13 39
' 251 13 39
252 13 39
253 13 39
' 254 13 ~ 39
255 13 39
I 256 19 62
257 96 415
| I 258 | 77 340
259 13 39
l 260 13 39
- 261 32 130
262 19 62
l 263 128 523
264 2,227 2,300
l 265 3,616 2,700
266 96 415
| l 267 83 365
| 268 160 620
' I 269 90 390
270 179 670
| l 271 | 397 1,100
1




CONTRIB.

AREA Q50

CONC. PT. ACRES (CFS)
272 1,939 2,200
273 109 460
274 467 1,190
275 141 570
276 122 503
277 13 39
278 26 96
279 ' 70 . 315
280 Skunk Creek 16,600
281 1,805 529
282 21,056 ‘ 4,205
283 5,587 1,860
284 McMicken Dam 4,400




