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ESTRELLA FREEWAY

HYDROLOGIC INVESTIGATION REPORT

INTRODUCTION

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 1-17 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.
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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 local watersheds to large regional watersheds, such as the Agua
Fria River (Figure I). 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 1-17.

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
detenlined by detailed field inspection of the area. Arterial roadways
form the most common east-west watershed boundaries with Cotton lane and
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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.

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.

The Agua Fria River has an established IOO-year discharge of
about 121,000 cfs based upon information obtained from the Flood
Control District of Maricopa County (Concentration Point 183).

3

1.

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 spilling over into adjoining watersheds. In the Agua Fria and
Northwest Loop area, concentration points are located in topographical low
spots of each basin.

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 1-10 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.
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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. All other
drainage structures are proposed to be designed on a 50-year storm event.
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2.

3.

4.

5.

Construction of the New River Dam by the U.S. Army Corps of ~.

Engineers has reduced the IOO-year flow for New River to 2,350
cfs immediately downstream of the dam (Concentration Point 221),
(Reference 5).

A flood control channel was built by the U.S. Army Corps of
Engineers on Skunk Creek at 1-17 with the capacity to contain in
excess of the IOO-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.

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

The lOa-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.

4
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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 .~A. J
for Small Watersheds (TR-55) were implemented to determine the 50-yearh~~

U~/ -UVL
peak di scharges for a sample set of watersheds (Reference 7). Ra i nfa11~ /3AA)t ~
data used in the TR-55 computations were obtained from the Arizona Highway&v~

Department publication entitled, Hydrologic Design for Highway Drainage in(c.n..d~

Arizona (Reference 1). Eight sample watersheds were evaluated, four of ~~
which were located within the Cotton Lane area and four within the Agua
Fria and Northwest Loop area.

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
28cfs to 2,461 cfs. The Agua Fria and Northwest Loop area has a tendency ?

, to produce higher di scharge rates per acre than the Cotton Lane section.~ '
Representative TR-55 work sheets are contained in Appendix A. C/

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.
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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).

6
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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 IOO-year discharge will be used, based on
considerations of Federal regulations, interfacing of flood control
improvements, damage potential and magnitude of discharge.

7
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Offices In Tucson and Phoenix. Arizona
Engineering' Planning' Surveying' Londscope Architecture' Hydrology

The following is a brief discussion of each of your comment items:

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.

(ADOT)

Estrella Freeway- Hydrologic Investigation Report
CBA File No. 40955-02-30

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.

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:

Re:

Mr. Ray Jordan, P.E.
Arizona Department of Transportation
205 South 17th Avenue, Room 216E
Phoenix, Arizona 85007

Item No.1

Dear Mr. Jordan:

Item No.2

I 5062 North 19th Avenue
Phoenix. Arizona 65015
(602) 242-2999

I IJIf..l!J CELLA BARR
~ ASSOCIATES

I
November 4, 1987
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Mr. Ray Jordan, P.E.
Arizona Department of Transportation (ADOT)
November 4, 1987
Page Two

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
spillway (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

A50-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
IOO-year event, flooding of adjacent properties outside of the
proposed freeway right-of-way has not been increased.

Item 110. 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
.anual 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
raugh set of detention basin dimensions were calculated. These
dimensions took into account property lines, grades, existing
right-of-way and the future roadway.
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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-l procedures. This concept will be presented to you in
the near future.

Phase II I:

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-l, 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.

Sincerely,

1V"'Wl(,,~A,..SS-t0'JIATE~
mes H. Nelson, P••

ydrology Task leader

JHN-47jef

cc: Mr. Art May, ADOT
Mr. John louis, ADOT
Mr. Jim lee, CBA
Mr. Dave Potter, CBA
Ms. Melinda Cuff, CBA
Mr. Greg Evans, KHA
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TUESDAY MAY 17, 1988

5:30 PM VIEWING OF EXHIBITS
7:30 PM PUBLIC HEARING

Public Hearing for Northwest Loop Section

POSSIBLE INITIAL INTERCHANGE LOCATIONS

ALTERNATE ALIGNMENTS

Newsletter Available

,

I
\
~
I
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<"; ...
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BARRY GOLDWATER HIGH SCHOOL
2820 WEST ROSE GARDEN LANE

DEER VALLEY ROAD I I

"",....

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 publ i c and pri vate conc~rns. A

map showi ng the 1ocati on and schedule is shown

to the left.

The Northwest Loop Section Draft Envi ronmental

Assessment Report may be reviewed at ADOT,

Cella Barr Associates, City of Surprise and

City of Peoria.

New ri ght-of-way wi 11 be requi red for the

constrLiction of this project. The right-of

way process wi 11 be di scussed at the heari ng.

The publ i cis encouraged to stay i nvol ved in

the various activities conne=ted with the

location of the Estrella FreewaY· If you are

not on the newsletter mailin~ 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:

HIGH SCHOOL..
ROSE GARDEN LANE

BEARDSLEY ROAD

/ I

The purpose of the heari ng is to present for

public discussion alternative alignm"nts for

that porti on of the Estrell a Freeway between

Grand Avenue and Interstate 17. Prel iminary

Design concepts will also be reviewed.

Initially, the Estrella Freeway wi;l be a

four-lane facility with possible initial

interchange 1ocat ions at Grand Avenue, Lake

Pleasant Road, 51st Avenue and 1-17. Design

of the freeway wi 11 accommodate expansi on to

an eight-lane freeway.

Addit i onal wri tten statements wi 11 be

received by the Arizona Department of

Transportat i on through May 30, 1988. These

statements should be addressed to:

Environmental Planning Services

Arizona Department of Transportation

205 South 17th Avenue, Room 240E

Phoenix, Arizona 85007

Art May
Arizona Department of Tran~portation

205 South 17th Avenue, RPom 216E

Phoenix, Arizona 85 007

(602) 255-7545

or

David E. Potter

Cella Barr Associaf es

5062 North 19th Avenue

Phoenix, Arizona 8~015

(602) 242-2999
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ESTRELLA FREEWAY
DRAINAGE CONCENTRATION POINTS
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* DERIVED BY ADDNG 20~ SAFETY FACTOR TO CURVE OF BEST FIT
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APPENDIX A

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



1. Data:

Drainage area •••••••••• Am· ~.~ mi2 (acres/640)

Runoff curve number •••• CN· 87 (From worksheet 2)-....,...---
Time of concentration •• Tc • c.f. 2(P hr (From worksheet 3)

Rainfall distribution type • __~_~t~t~ (t. IAt lIt Ill)

Pond and swaQp areas spread
throughout watershed •••••• • --.;0.=-",:,1 percent of Am (__ acres or m.1

2
covered)

,,'orksheet 4: Graphical Peak Discharre method

Project (~fb, ~ tNW L.tmf By~ Date </j;Skl
Location 1J1C[)xl/cll fj. d GHtm ~ Checked Date _

C1ro1e one: e~ Developed CoYle. e+· 3 - -Cj<.-<r£5 211

(210.VI·TR·55, Second Ed., June 1986)

_1

Stonn II Storm 12 Storm 13

SO

3,t/'1

10,2,91 I I
10,0'1 f I I
I )27 1 I I
I 2,/7 f I I
IQ,Cf gs-I 1 I

cfs I ro7'7

and s~amp adjustment factor. Fp
percent pond and swamp area
table 4-2. Factor is 1.0 for
percent pond and swamp area.)

Pond
(Use
lofith
Zero

(From worksheet 2).

8.

7. Runoff. Q ••••••••••••••••••••••••••••••• in

5. Compute Ia/P ••••••••••••••••••••••••••••

9. Peak discharge. qp ••••••••••••••••••••••

(Where qp • quA.QFp)

6. Unit peak discharge. q ••••••••••••••••• csm/in
u

(Use T and I /P with exhibi t 4-:l1= )ca· -

3. Rainfall. P (2~-hour) ••••••••••••••••••• 1n

4. Initial abstraction. 1a ••••••••••••••••• in
(Use ~ with table 4-1.)

2. ,Frequency............................... yr

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I



D-3

·131~71

h:I1.~1...' ....

V.ff{D..-ec!

17 '(po
D.(tip
1,23

3.87 1+1

1+ I

hI'

ft

ft/s

hI'

Segment ID

ft 2

Segment ID

Segment ID

............

...............

Compute I' •••••••

Co~pute Tt ••••••

Coepute Tt

Developed

through lubarea

L

(21o-VI·TR·55. Second Ed., June 1986)

Flo~ length, L ••••••••••••••••••••••••••••• ft

L

Hydraulic radius.

Hanning', roughness coeff., n ••••••••••••••

1 49 2/3 1/2
V -· r I Co tVn cpu e •••••••

T _ 0.007 (nL)0.8
t P 0.5 0.4

2 s

Surface description (table )-1)

6.

1.

9. Watercourse slope, •••••••••••••••••••••••• ftlft

8. Flow length, L ••••••••••••••••••••••••••••• ft

7. Surface description (paved or unpaved) •••••

3. 11010' lengtb, L (total L.i 300 ft) •••••••••• ft

4. Two-yr 24-br rainfall, P2 •••••••••••••••••• 1n

5. Land slope, ••••••••••••••••••••••••••••••• ft/ft

,
Include a map, schematic, or description of flow legment••

2. Manning's roughness coeff., n (table )-1) ••

\\'orksheet 3: Time of concentration (Tc) or travel time (Tt)

By MKS- Date~7
Cheeked Date _

14.

18.

16.

19.

20.

17.

13. Wetted perimeter, Pw ••••••••••••••••••••••• ft

11. Tt • 3600 V

15. Channel Ilope, s ••••••••••••••••••••••••••• ftlft

Channel flow
I

12. Cross sectional flo~ area, a

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

Sh8l10~ concentrated flo~

NOTES: Space for as aany as two legments per flow type can be used for each
worksheet.

Sheet flo~ (Applicable to Tc only)

Circle one:

Circle one:

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I



Date

187 I

8yMg

Checked

Use CN •

Ston 11 Storm '2 Storm 13

SI)

3·49
d.l?

\\1orksheet 2: Runoff curve number and runoff

Project~ LVI /NuJ Locps
I

Location fVlc. I1'Nf II Rd· q CO~ ~
Circle one:~ Developed COn.e . ¢=. '3 - f}j lA f'f5 241

CN (",eighteen • total product .~. '6eo.lo
total area

1. Runoff curve number (CN)

2. Runoff

Runoff. Q ••••••••••••••.••••••.•••••••• in
(Use P and CN with table 2-1. fig. 2-1.
or eqs. 2-3 and 2-4.)

binfall. P (24-hour) •••••••••••••••••• In

Frequency •••••••••••••••••••••••••••••• yr

,

5011 name Cover description
0; 11

Area Product
and of

hydrologic (cover type. treatment. and N CN x area
hydrologic condition; I l""\ ~

~:~esgroup N I I

percent impervious; N N
Gl 1-

unconnected/connected impervious f""'l . . 0%.&J tID 00
(appendix A) area ratio) = .... ...;

E-< ~ r:.

I C Sf(CroPS> ~ C1csocl C1~ 85 /.75 Icjgj 7S-

,,'x
T J

~ £//f0A) bQre 50// [~b) 9/ D.tD7 {dJ,97

C CPr;SdY\ B)J~5. '- Yctrcl~(~\) 2?0 (j,(J'S 0,88

11 Use only one CN source per line. Totals • 2,50 ZlID .1.00

I ·1
I (.'(),

I~
I
I}
I.')
IJ;

V)

I ~~
I
I
I
I
I
I
I
I
I
I
I

D·2 (21()'VI·TR·55, Second Ed., June 1986)



(21Q.VI·TR·55, Second Ed., June 1986)

5. Compute I./P .

SteM II Stonn #2 Stonnl3

SO
0.41

yr

Checked Date ----
lyMk

cfs 1;?2'l I

....

...............................

and swamp adjustment factor, Fp
percent pond and swamp area
table 4-2. Factor 1s 1.0 for
percent pond and swamp area.)

Pond
(Use
",ith
zero

8.

\Yorksheet 4: Graphical Peak Discharre method

Pond and s~amp areas spread 0
throughout watershed •••••• • percent of Am ( acres or m1

2
covered)

6 •. Unit peak discharge, q ••••••••••••••••• csm/in
u

(Use T
c

and Ia/P with exhibit 4-~)

7. Runoff, Q ••••••••••••••••••••••••••••••• in
(From worksheet 2).

9. Peak discharge, qp ••••••••••••••••••••••

(Where q, • quAmQFp>

.
3. Rainfall. P (2:'-hour) ••••••••••••••••••• in

4. Initial abstraction, I a ••••••••••••••••• 1n
(Use CS with table 4-1.)

2. . Frequency

1. Data:

Drainage area •••••••••• Am· C).~ mi
2 (acres/640)

Runoff curve number •••• CN· 05 (From worksheet 2)

Time of concentration •• Tc • J.(0 7 hI' (From worksheet 3)

Rainfall distribution type •~ (1, lA, II, III)

Pro ject -GJbL'\ Llil I Nw Loop
Location J1orYJoS i?J. if Cc/-b-J Ln
Circle one: ~veloped Co V\ C.

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I



0.3

-[Q&]

h:~...-....

Dete

Date ----

DJ/f·8H{
YP<;.L2hQ

O,ofo

306
1·<11

0.008

0.4/ I+ I

I+ I

br

ft

Cheeked

ft/s

hr

Segment ID

Segment ID

Segment ID

ft 2

. .

Cocpute Tt ••••••

Cocpute T
t

Co~pute r •••••••

Developed

through subarea

L

\\'orksheet 3: Time of concentration (Tc) or travel time (Tt)

91/4)27

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

L
Tt - 3600 V Compute Tt hr

Watershed or subarea T
c

or Tt (add Tt 1n steps 6, 11, and 19)

/

Cross sectional flo~ area. a

Hydraulic radius.

Flow length, L ••••••••••••••••••••••••••••• ft

MannIng's roughness coeff., n ••••••••••••••

1 49 2/3 1/2
V •• r. ,,- t V........pu e •••••••

n

Surface description (table 3-1)

6.

1.

7. Surface description (paved or unpaved) •••••

5. Land slope, 8 ••••••••••••••••••••• ~ •••••••• ft/ft

9. Watercourse slope, s ••••••••••••••••••••••• ft/ft

8. Flow leng~h, t ••••.•••.•••....•..••..•••..• ft

~. Two-yr 2~-hr rainfall, P2 •••••••••••••••••• in

ll. Tt - 3600 V

Include a up, achematic, or description of flow aegments.

13. Wetted perimeter, Pw ••••••••••••••••••••••• ft

3. flow length, L (total LoS. 300 ft) •••••••••• ft

14.

2. Manning'. roughness coefL, n (table 3-1) ••

20.

16.

17.

18.

19.

Channel flow

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

12.

15. Channel slope, s ••••••••••••••••••••••••••• ftlft

T _ 0.007 (nL)0.8
t P 0.5 O.~

2 s

Shallow concentrated flow

NOTES: Space for as many as two .eg~ents per flow type can be used for each
work.sheet.

Sheet flo~ (Applicable to Tc only)

Circle one:

Circle one:

Project ~DV\ LV\. / NW ~AJr,
Location~mQ.s ]?d. l# G&a1 Lr>

£j~C. pL </

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I



So11 name Cover description
CN 11

Area Product
and of

hydrologic (cover type. treatment. and N CN x area
hydrologic condition; I t'"l ~ Dacresgroup N I I

percent impervious; N N ~mi2QI

unconnected/connected impervious ..-l . . OX,t:J ClO ClO
(appendix A) area ratio) III ~ ..;

i-' ~ r,...

C ~p CroPS J C1Dc>d 3f; 05 12, S-
.....

1/ Use only one CS source per 11ne. Totals • QIS- 42, q;-

DateWJ

Date ----Checked

Use ~ •

Storm 11 Storm #2 Storm 13

50
3,9 c;
2.01

1. Runoff curve number (eN)

\\?orksheet 2: Runoff curve number and runoff

2. Runoff

CN (we1gbtec!) • total product. t.f2.5'. gs. 0
total area CJ.~

Project Cbti~Vl till ) AJ vJ Lrop
/

Location ..:.J1:,omus (;). 4 LcJkYl
Circle one:~ Developed

R.unoff. Q •••••••••••••••••••••••••••••• in
(Use P and CN with table 2-1. fig. 2-1.
or eqs. 2-3 and 2-4.)

'Frequency •••••••••••••••••••••••••••••• yr

Rainfall. P (24-hour) •••••••••••••••••• 1n

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

D-2 (21Q.VI-TR·55, Second Ed., June 1986)



(21()'VI·TR·SS, Second Ed., June 1986)

\\Torksheet 4: Graphical Peak Discharge method

1 I

1 ,

_1_'
-----I I

_.....L--_I I

StOI"'n #1 Storm '2 Storm /13

50
9,5(p

I 0.10 I
I 81 I

I2,0&> f

[ I J 0 I

lyM&,

Checked Date ----

in 10,%31

1n

cfs I 772 ,_-"---____

csm/in

....and s.amp adjustment factor. Fp
percent pond and swamp area
table 4-2. Factor 1s 1.0 for
percent pond and swamp area.)

Compute Ia/P ••••••••••••••••••••••••••••

Runoff, Q •••••••• ~ •••••.••.•.•••••.•••••

Drainage area •••••••••• ~ •

Runoff e:urve number •••• CN •
-~~--

tf,;;l) mi 2 (acres/640)

8S- (From worksheet 2)

Time of concentration •• Te:· (P, &<P hr (From worksheet 3)

Rainfall distribution type • __~:~I~l (1, IA. II. III)

Pond and sYamp areas spread
t"hroughout watershed •••••• • _0-=- percent of Am (_ acres or mi

2
covered)

Pond
(Use
\iith
zero

Un1t peak d 1scharge. qu •••••••••••••••••
(Use T and I IP with exhibit 4-:n::- )c a -

(From worksheet 2).

Initial abstraction. I a •••••••••••••••••
(Use C\ ."ith table 4-1.)

>'

2. . Frequency ••..•..•...•.•.•..•••••.•.••••• yr

5.

7.

8.

3. Rainfall, P (2~-~our) ••••••••••••••••••• 1n

4.

6.

9. Peak discharge, qp ••••••••••••••••••••••

(Where qp • quA.QFp)

1. Data:

Project~ LVI / A)W Loopr "
Location Gmelbct BJ/ d (o4k\ Ln
Circle one: 6se; Developed C:OV1C,

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I



,
Include a map, schematic. or description of flow segment••

0.8

L.---J ·lto,toZ ,

..." ....
1+1

in

hI'

hI'

£t

ft

hI'

ft/s

ftlft

Segment lD

Segment ID

Segment ID

ft 2

Cocpute Tt ••••••

Co~pute T~ ••••••

Compute I' •••••••

L

I

Cross sectional flow area, a

l.and slope J • -••••••••••••••••••••••••••••••

T • 0.007 (nL)O.S
t P 0.5 0.4

2 s

Surface description (table 3-1)

Two-yr 24-hr rainfall, P2 ••••••••••••••••••

Hydraulic radius,

Manning's roughness coeff •• n ••••••••••••••
1 49 2/3 1/2

V.· r s Cocpute V •••••••
II

Flov length. L •••••••••••••••••••••••••••••

L
Tt • 3600 V Compute Tt

5.

6.

1.

(210-VI·TR·55, Second Ed., JWle 1986)

9. Watercourse slope, s ••••••••••••••••••••••• ftlft

11. Tt • 3600 V

8. Flow length. L ••••••••••••••••••••••••••••• ft

7. Surface description (paved or unpaved) •••••

3. flow length. L (total L ~ 300 ft) •••••••••• ft

2. Hanning'. roughness coeff •• n (table 3-1) ••

10. Average velocity. V (figure 3-1) ••••••••••• ft/s

12.

Channel flow

16.

Shallow concentrated flo~

14.

13. Wetted perimeter. Pw ••••••••••••••••••••••• ft

17.

15. Channel slope, s ••••••••••••••••••••••••••• ftlft

Sheet flo~ (Applicable to Tc only)

19.

18.

20. Watershed or subarea Tc or T
t

(add Tt in steps 6. II, and 19)

\\'orksheet 3: Time of concentration (Tc) or travel time ('I't)

Project~ LVI. JA jW L(/»7'2 By &1K(. Date 4jlte/87

LocaUon Gxrnrl ~(krRJ. , Ct>!trvQ, Lr.- Checked Date _

Circle one:~ Developed l:QV\C . oJ:. ,2-
Circle one:~ through subarea Bjur-ei 21 y
NOTES: Space for a. aany a. two segments per flow type can be used for each

worksheet.

I
I

I
I
I
I
I
I
I

I
I
I
I

I

I
I
I
I
I



Date~
Date ----

ByMg
Checked __

Use CN •

Storm '1 Storm 12 Storm #3

!50
~.~~

2,«0
inP (24-hour) ••••••••••••••••••

..............................

\\Torksheet 2: Runoff curve number and runoff

Project~ LlI\ f NuJ 4aP--
Location COmelhcKv Rd. 1 CJkn k
Circle one: €s~ Developed Co nc. p!-. 12- -LJI.¢ reS z t/ i
1. Runoff curve number (CN)

CN (weightee) • total product
total area

2. Runoff

Runoff. Q •••••••••••••••••••••••••••••• in
(Use P and eN with table 2-1, flg. 2-1,
or eqs. 2-3 and 2-4.)

Rainfall.

So11 name Cover description
CN .1/

Area Product
and of

hydrologic (cover type, treatment, and N CN x area
hydrologic condition; I M ~

~cresgroup N I I

percent impervious; N N mi 2
CU

unconnected/connected impervious ~ . . 0%.0 toO toO
(appendix A) area ratio) = 'P'l .....

t-c ~ ~

C ~rtSlttruJ, j poer :~ 2~ 2/2,5D

C- St< Creps / C)ttx::/ g5 2.C;O 170.0

J! Use only one CN source per 11ne. Totals • 4.50 ?Z2,sO

Frequency

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

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



,

"'orksheet 4: Graphical Peak Discharge method

Date ----

f I I
I I I

Stonn #1 Storm #2 Storm 13

So

3,17

_......L..-..I_, ,

I 157

I 1,95

I 1.0

in Io. 3~ I 1_---.1..1__1
I 0.11 I I I

in

cfs '
52i

csm/in

....and s~amp adjustment factor, F
p

percent pond and swamp area
table 4-2. Factor 1s 1.0 for
percent pond and swamp area.)

Compute Ia/P ••••••••••••••••••••••••••••

Runoff, Q •••••••••••••••••••••••••••••••
(From worksheet 2).

Unit peak discharge, q •••••••••••••••••
u

(Use Tc and I /P with exhibit 4-Jcr: )
a -

Initial abstraction, I a •••••••••••••••••
(Use C~ with table 4-1.)

Pond
(Use
Io11th
zero

(210·VI·TR·55, Second Ed., June 1986)

1. Data:

2. ,Frequency............................... yr

3. Rainfall. P (2~-hour) ••••••••••••••••••• in

5.

Project Cedit? l'\ LVi. /NuJ Loop, ..

Location~ tJoin.ed CQIiroo LA Checked __

Circle one: 8 Developed fOV1C. pt. IS--fJldces 21'/

7.

4.

6.

8.

9. Peak discharge, qp ••••••••••••••••••••••

(Where qp • ~uA.QFp)

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I



D·S

h:~

each

I+ I

hr

hr

ft

ft

hr

Segment ID

Segment ID

Segment ID

per flow type can be uled for

Compute Tt ••••••

Compute r •••••••

Developed

through subarea

L

Manning's roughness coeff •• n ••••••••••••••

I 49 2/3 1/2
V.· r s Compute V ••••••• ft/s

n

Hydr.ul1c radius,

Flow length. L •••••••••••••••••••••••••••••

L

6.

7. Surface description (paved or unpaved) •••••

(210-VI·TR·SS, Second Ed., June 1986)

1. Surface description (table 3-1) ••••••••••••

9. Watercourse slope, s ••••••••••••••••••••••• ft/ft

8. Flow length. t ft

3. flow length, L (total L ~ 300 ft) •••••••••• ft

4. Two-yr 24-hr rainfall, P2 •••••••••••••••••• 1n

2. Manning'. roughness coeff., n (table 3-1) ••

5. Land slope, s •••••••••••••••••••••••••••••• ftlft

14.

11. Tt -3600 V

10. Average velocity. V (figure 3-1) ••••••••••• ft/s

13. Wetted perimeter, Pw ••••••••••••••••••••••• ft

I

12. Cross sectional flo~ area. a............... ft 2

Channel flo~

16.

17.

18.

19.

15. Chaneel slope, s ••••••••••••••••••••••••••• ft/ft

20. Watershed or subarea Tc or Tt (add Tt in steps 6, 11, and 19) •• ~ ••••

T • 0.007 (nL)0.8
t p 0.5 0.4

2 s

Shallo~ concentrated flo~

NOTES: Space for as many as two segments
worksheet.

Include a map, schematic. or description of flow segment••

Sheet flo~ (Applicable to Tc only)

Circle one:

Circle one:

Project ~"::::::::....L.o~LJo,.""==-4_

I
I

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I



Worksheet 2: Runoff curve number and runoff

Project -.GJ:b}1 ~ l NW LoC;p Iy~ Date 4/1 4 )8'1
Loca t ion~Qvv; -f-b;tnf dCo/-l.:ut L..n Checked Da te _

Circle one: €s~ Developed (..c Vtc .. p{. IS - .£3 LA res Z4c:j

So11 name Cover description
~JJ

Area Product
and of

hydrologic (cover type. treatment. and N CN x area
hydrologic condition; I C"'"I ~ Dacresgroup N I I

percent impervious; N N ~mi261

unconnected/connected impervious .... . . OX.0 00 00
(appendix A) area ratio) III ..... -;

Eo- ~ r:..

C sRC~ J ~tJoc} <65' O,Cf{P Z/,toO
~

c. tet-r (Y\~::J-€'C\ J .5 ~ 0.7> f.£J1,5D

11 Use only one CN source per line. Totals • 1,7/ 1t.f3,/O

Frequenc7 •••••••••••••••••••••••••••••• yr

Use CN •

Storm 11 Storm 12 Storm 13

6D

3·4'7
L95""

\4-.3.' 0.--.
1.7{

1. Runoff curve number (CN)

2. Runoff

CN (weighted) • total product
total area

Runoff, Q •.•••••••.•••••••••••••••••••• 1n
(Use P and CN v1th table 2-1, Ug. 2-1,
or eqs. 2-3 and 2-4.)

Rainfall. P (24-hour) •••••••••••••••••• 1n

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

0.2 (21Q.VI·TR·55, Second Ed., June 1986)



(210.VI·TR·55. Second Ed., June 1986)

\Vorksheet 4: Graphical Peak Discharre method

Date~
Date ----

_2---:-,'/S--L.-f__I I
,--/_,0_'__' I

Stonn#l Storm 12 Storm 13

GO
'3.{pr;;-

1150 I I I

Checked --

1n I0,353/ 1__1

l~o.~/()----1.1__' I

1n

csm/in

....and s~amp adjustment factor, Fp
percent pond and swamp area
table 4-2. Factor 1s 1.0 for
percent pond and swamp area.)

Compu te l a IF ••••••••••••••••••••••••••••

zero

Unit peak discharge, q •••••••••••••••••
(Use Te and Ia/P with ~xhibit 4-~)

Runof f J Q •••••••••••••••••••••••••••••••
(From worksheet 2).

Pond
(Use
'<lith

Initial abstraction, I a •••••••••••••••••
(Use C~ with table 4-1.)

Drainage area •••••••••• '\n • _..;.,1..;.,1_0__ 1Il12 (acres/640)

Runoff curve number •••• CN. ~5""" (From worksheet 2)

Time of concentration •• Tc • ".lp~ hr (From worksheet 3)

Rainfall distribution type • __~~~ (I, lA, II, III)

Pond and s~amp areas spread
throughout watershed •••••• • __~[)~ percent of Am (__ acres or 1Il1

2 covered)

5.

7.

8.

3. Rainfall, P (2~-hour) ••••••••••••••••••• In

4.

2•. Frequency ••••••••••••••••••••••••••••••• yr

6.

1. Data:

9. Peak discharge, qp ••••••••••••••••••••••

(Where qp • ~uA.QFp)

Project -Ca1hm LV\ / NW Loop
I'

Location IVW - 1 --

Circle one:~ Developed

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I



D-3

·CJ

-Io.r? I
hr 0.10(0...' ....

I+ I

30-0
/SD

2
o.()I'
D,Ocj
Co, 2-

Jl CJ:::D

'OJ/9 1+ I

hr

hr

ft

ftls

ft/.

ft/ft

Segment ID

Segment ID

Segment ID

ft 2. .

Cocpute Tt ••••••

Cor-pute Tt ••••••

Compute r •••••••

Developed

through subarea

L

l.and slope. • ••••••••••••••••••••••••••••••

T • 0.007 {nL)O.8
t p 0.5 0.4

2 s

Surface description (table 3-1)

/

Cross sectional flow area. a

Hydraulic radius.

(210-VI-TR-SS. Second Ed.• June 1986)

Flow length, L ••••••••••••••••••••••••••••• ft

L
Tt • 3600 V Compute Tt hr

Watershed or subarea Tc or Tt (add Tt In steps 6. 11. and 19)

HannlD1's roughness coeff •• n ••••••••••••••
1 49 2/3 1/2

V.· r s Compute V •••••••
D

1.

5.

6.

4. Two-yr 24-hr rainfall. P2 •••••••••••••••••• 1n

7. Surface description (paved or unpaved) •••••

8. Flow length, L • a._. •. ••.. •. .. . . .• . .....•..•• ft

9. Watercourse slope ••••••••••••••••••••••••• ft/ft

3. 110w length. L (total L ~ 300 ft) •••••••••• ft

2. Hanning'. roughness coeff •• n (table 3-1) ••

NOTES: Space for as eany as two segments per flow type can be uaed for each
worksheet.

Include a eap. schematic. or description of flow segmenta.

10. Average velocity. V (figure 3-1) •••••••••••

11. Tt • 3600 V

Shallow concentrated flow

Circle one:

Circle one:

Sheet fl~' (Applicable to Tc only)

Channel flow

\\'orksheet 3: Time of concentration (Tc) or travel time ('I't)

L." / Alb\.! Loaf!. .,.&c I>ate~?
Location Checked Date ----

14.

13. Wetted perimeter. Pw ••••••••••••••••••••••• ft

12.

16.

17.

15. Channel slope. s ••••••••••••••••••••••••••• ft/ft

18.

19.

20.

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I



,

So11 name Cover description
CN .11

Area Product
and of

hydrologic (cover type. treatment. and N CN x area
hydrologic condition; I ~ ~

~~cresgroup N I ,
percent impervious; N N mi 2

QI

unconnected/connected impervious 0-1 . . 0%.D 00 co
(appendix A) area ratio) III ..-4 ~

E-< f&o f&o

V ~r+- bn.-t.91 / poc>~ 88 0.' <g_80

C D~(+ br-usL. / ~r ~ 0/1 7&.50

JJ Use only one CN source per line. Totals • /,0 8'5.3D

\\Torksheet 2: Runoff cu"e number and runoff

Storm 11 Storm 12 Storm 13

50
3,&>~

2/5

D.te~
Date ----

IY~

Checked _

Use CN •

1. Runoff curve number (CN)

CN (weightec!) • total product.~:5t). 8;5.3
total area /.0

2. Runoff

Project Co±l-crD LV) / NUt) Lot(?
Loca t ion AJW - -i-

Circle one: ~s~ Developed

Runoff. Q ••••••••••••••••••••.••••••••• in
(Use Pand CN with table 2-1, fig. 2-1,
or eq•• 2-3 and 2-4.)

Frequency •••••••••••••••••••••••••••••• yr

Rainfall. P (24-hour) •••••••••••••••••• 1n

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

0.2 (21().VI·TR·55, Second Ed., June 1986)



,'"orksheet 4: Graphical Peak Discharre method

Drainage area •••••••••• Am· ~.Z~ mi2 (acres/640)

Runoff curve number •••• CN • __9.t-:-/__ (From worksheet 2)

Time of concentration •• Tc • ~/:..:.~5::::::..:::Z~_ hI' (From vorksheet 3)

Rainfall distribution type .;1L: (It IA. lIt III)

Pond and swamp areas spread
throughout vatershed •••••• • __t:2~ percent of ~ ( acres or mi 2 covered)

(21()'VI·TR·55. Second Ed., June 1986)

7. Runoff. Q ••••••••••••••••••••••••••••••• in

Date~7
Date ----

Ston II Storm 12 Storm #3

£V
3,toS-

ID.l '/8 I I I
IO.OS- , I ,

1230 I I I
I2fDg f I I
I ;'0 I I ,

Jy~

Checked --

yr

cfs 12</Cp! I

....

Developed

...............................

and swamp adjustment factor t F
p

percent pond and svamp area
table 4-2. Factor is 1.0 for
percent pond and .vamp area.)

(From vorksheet 2).

Pond
(Use
II1ith
%ero

1. Data:

2. . Frequency

Project .c:Q±l.loL<M~-=L=V\......,I,--......N~U~J--=:;laD~f~__
Location ~AJ__w__-.;;;2-~ _

Circle one: e

S. Compu te IalP •••••••••••••••••• t.' ••••••••

.
3. Rainfall. P (2:'-hour) ••••••••••••••••••• 1n

4. Initial abstraction. Ia ••••••••••••••••• in
(Use C~ \lith table 4-1.)

6. Unit peak discharge. q ••••••••••••••••• csm/in
(Use Tc and Ia/P \lith ~xhibit 4-~)

8.

9. Peak discharge t qp ••••••••••••••••••••••

(Where qp • quA.QFp)

I
I
I
I
I
I
I
.1
I
I
I
I
I
I
I
I
I
I
I



Worksheet 3: Time or eoncentration (Tc) or travel time (Tt)

Project £tLw Ln (NIA) LCflJI2 ayJJ.J;;c Date ~/b /87
Location NW- 2. Cheeked Dete _

Circl. on.,~> Dovdoped

Circle one: T Tt through aubarea

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

·0

·10./21

"' j, yoI
hr /,52..."....

I+ I

'tJIf,a;,.. 'rf'J,
2,3DtJ
0./0
5,4)

0.121+1

36()

20-6
115
6.0/

D.D3S
5.57
zgJOOO
j,QO 1+1

hr

ft

ft

hr

ftls

hr

Segment 1D

Segment ID

Segment ID

ft 2

............

. .

Cocpute Tt

Co~pute Tt ••••••

Compute r •••••••

Compute Tt ••••••

. .

1

(21()'Vl·TR·55, Second Ed., June 1986)

Waters~d or subarea Tc or Tt (add Tt in ateps 6. 11. and 19)

I

Cross .ectional flo~ area. a

Hydraulic radius.

Flow length. L

L

Hanninc'a roughness coeff •• n ••••••••••••••
1 49 2/3 1/2

V. • r a Cocpute V •••••••
II

Surface description (table 3-1)

6.

1.

9. Watercourse alope. a ••••••••••••••••••••••• ftlft

4. Two-yr 24-hr rainfall. '2 ............•...•. 1n

s. Land slope. I •••••••••••••••••••••••••••••• ft/ft

8. Flow length, L ••••••••••••••••••••••••••••• ft

7. Surface description (paved or unpaved) ••• ~.

14.

11. Tt • 3600 V

3. flow kngth. L (total L ~ 300 ft) •••••••••• ft

Include a asp. achematic. or description of flow aegments.

2. ManniDl's roughness coeff •• n (table )-1) ••

13. Wetted perimeter. Pw ••••••••••••••••••••••• ft

17.

16.

10. Averawe velocity. V (figure )-1) ••••••••••• ftls

Channel nOll

18.

19.

12.

20.

15. Channel .lope. s ••••••••••••••••••••••••••• ft/ft

T • 0.007 (nL)0.8
t ... 0.50.4

'""2 a

Shallow concentrated flo~

Sheet flo~ (Applicable to Tc only)

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I



,

So11 name Cover description
eN 11

Area Product
and of

hydrologic (cover type. treatment. and N CN x area
hydrologic condition; I t"l ~

~~~esgroup N I I

percent impervious; N N
Ql 1,-

unconnected/connected impervious P""l . . 0%.0 ClO ClO
(appendix A) area ratio) III ..... -.

f-' ~ ~

D H-erloac-ewS I jJcror fl3 2.12 }97, fro

c H-eybC-eDu.s I p06r ~7 ). ito /00,92

11 Use only one CN source per 11ne. Totals • 3,28 298 ,O?{

\\'orksheet 2: Runoff curve number and runoff

Storm 11 Storm 12 Stom 13

SD
3, ft:>~

2tu,&

Date

Date ----

19/

Iy~

Checked --

Use CN •

1. Runoff curve number (CN)

Project G5HCfY\ Ln / A)U) L(Jt){J
. I'

Locat ion -L1J"""W~_-...;2=- _
Circle one: ~ Developed

CN (weighted) • total product.~'Z. 2Dv9
total area 3. Z8

2. Runoff

Runoff, Q •••••••••••••••••••••••••••••• in
(Use P and CN with table 2-1. f1g. 2-1.
or eqa. 2-3 and 2-4.)

Frequency •••••••••••••••••••••••••••••• yr

lainfall. P (24-hour) •••••••••••••••••• in

I
I
I
I
I
I
I
I
,I

I
I
I
I
I
I
I
I
I
I

D·2 (21().VI·TR·55, Second Ed., June 1986)
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Worksheet 4: Graphical Peak Discharre method

Drainage area •••••••••• Am· tJ.()2: mi2 (acres/640)

Runoff curve number •••• CN • _ ..8""""",£~_ (From worksheet 2)

Time of concentration •• Tc • 0, '3c.? hr (From worksheet 3)

Rainfall distribution type • _~:tt:-=__ (t, lA, II, III)

Pond and swamp areas spread
throughout watershed ••••••• (:? percent of A ( acres or mi 2 covered)---=----- m -

(21G-VI·TR·55, Second Ed., June 1986)

Date ----

Ston #1 Storm #2 Storm 13

C5D

3,5'1

10,3521 I ,

10,091 I I I
I ft,CfD I I I
I 2"OS- f I ,

I '.0 I , I

Iy Mtl
Checked __

cfs I2&

....and swamp adjustment factor, Fp
percent pond and swamp area
table 4-2. Factor 1s 1.0 for
percent pond and swamp area.)

(From worksheet 2).

Pond
(Use
",ith
zero

2•. Frequency............................... yr

1. Data:

s. Compute 1. /P •••••••••.••• -•••••••••••••••

7. Runoff. Q ••••••••••••••••••••••••••••••• in

Project {O~ lt1 /.AJuJ-::L::::.I.lEKp~ _
Location --L1)W 27-'··'
Circle one: ~s~ Developed

,

3. Rainfall, P (2~-hour) ••••••••••••••••••• in

4. Initial abstraction, I a ••••••••••••••••• in
(Use CS with table 4-1.)

6. Unit peak discharge, q ••••••••••••••••• csm/in
(Use T and I /P with ~xhib1t 4- -rt)c a -

8.

9. Peak discharge, qp ••••••••••••••.••••••••

(Where qp • ~uA.QFp)

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I



-CJ

·10,301

...-....

I+I

~t1IX-t~d

1450
O,DD'i.3

L '31
D,:t>I+r

I+I

hr

ft

br

ft

ft/s

Segment lD

Segment ID

Segment ID

ft 2

............

...............

Cocpute Tt ••••••

Compute r •••••••

Developed

through aubarea

Hydraul1c radius.

Mannlaa's roughness coeff •• n ••••••••••••••

1 49 2/3 1/2
V • • r a ,,- t V'-UIiIpU e •••••••

D

Flow length, L •••••••••••••••••••••••••••••

t
Tt • 3600 V Compute Tt ••••••

Surface description (table 3-1)

6.

1.

7. Surface description (paved or unpaved) •••••

5. Land slope, _ •••••••••••••••••••••••••••••• ft/ft

4. Two-yr 24-hr rainfall, P2 •••••••••••••••••• 1n

8. Flow length, L ••••••••••••••••••••••••••••• ft

9. Vatercourse slope, s ••••••••••••••••••••••• ftlft

(21()"V1·TR·55, Second Ed., June 1986)

14.

10. Average velocity. V (figure 3-1) ••••••••••• ftls

L
11. T

t
• 3600 V Compute Tt •••••• br

2. Manning's roughness coeff •• n (table 3-1) ••

Include a ..p, .chematic. or descr1pt1onof flov 8egmenta. '

3. no\: length, L (total L ~ 300 ft) •••••••••• ft

16.

13. Vetted perimeter, Pw ••••••••••••••••••••••• ft

Channel flov
I

12. Cross aectlonal flow area, a

15. Channel alope. s ••••••••••••••••••••••••••• ftlft

17.

18.

T • 0.007 (nL)0.8
t p 0.5 0.4

2 s

Shallo~ concentrated flo~

19.

NOTES: Space for as many as two aegments per flow type can be uled for each
worksheet.

20. Vatersied or subarea Tc or Tt (add T
t

in steps 6, 11. and 19)

Sheet flo~ (Applicable to Tc only)

Clrc:le one:

Circle one:

Worksheet 3: Time of concentration (Te) or travel time (Tt)

project.isMm (Vl !NW lcp;? By Jill: Date~7
Location jJLP Z 7- , Checked Date _

1
1
1
1
1
1
1
1
1
1
1
'I
1
1
'I

1
1



So11 name Cover description
CN 11

Area Product
and of

hydrologic (cover type. treatment. and N CN x area
hydrologic condition; I C"'\ .::t

O.ac~esgroup N I I

percent impervious; N N :gini-II

unconnected/connected impervious ... . . 0%,g oc oc
(appendix A) area ratio) III ~ ...

i"'- f&- ~

C- ~tEYLLSk/ {Joor s?s ().o2 '.70

,

1/ Use only one CN source per line. Totals • o.oZ /./0

Worksheet 2: Runoff curve number and runoff

,

Date 7jJ'.:J)1S7
Date ----

IBs-l

Iy JJ..l..L
Checked ---

Use CN •

StOB 11 StOB 12 StOB 13

50
9,91
2,05

Developed

1. Runoff curve number (CN)

Project CPthM (0 ) NuJ L~% =:::p-
l.ocat ion --",IJ-,,-W~_z-__I -...,;.I _

Circle one:~~

CN (Weighted) • total product • 1 ,10 • 8s
total area Ol)Z

2. Runoff

Runoff, Q •••••••••••••••••••••••••••••• 1n
(Use Pend CN with table 2-1. fig. 2-1.
or eqs. 2-3 and 2-4.)

Frequency •••••••••••••••••••••••••••••• yr

Rainfall, P (24-hour) •••••••••••••••••• in

I
I
I
I
I
I
I

'I
I
I
I
I
I
I
1
rl

1
1

-I
D·2 (21~VI·TR·55, Second Ed., June 1986)
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r

Date

Date ----

StOnl '1 Storm '2 Storm 13

50

8,s~

IO.32b I I I
IO,D? I I I
I 'fro I I J

12, '7 I I I
( I,D I I ,

Cheeked __

in

yr

in

1n

cfl I foro 1:-..-_""'---_1

csm/in

....

Am • 0.05 1112 (acres/640)

~ (From worksheet 2)
C?~ l , hr (From worksheet 3)

:rr- (1, lA, 11, Ill)

(21G-VI·TR·55, Sec:ond Ed., June 1986)

Worksheet 4: Graphical Peak Discharre method

. .

area ••••••••••

Data:

Runoff curve number •••• CN •

.
Rainfall, P (2~-hour) •••••••••••••••••••

Drainage

Compute Ia"

Time of concentration •• Tc •

Rainfall distribution type •

Pond and swamp areas apread 2
t'hroughout watershed •••••• • __0 percent of t\n <_ acres or 111 covered)

Runoff, Q •••••••••••••••••••••••••••••••

Initial abstraction, Ia •••••••••••••••••
(Use ~ wit' table 4-1.)

Unit peak discharge, qu •••••••••••••••••
(Use Tc and Ia/P with exhibit 4-..-:.tt;)

Pond and I~ adjustment factor, F
p

(Use perceat pond and ~amp area
~lth table 4-2. Factor 1s 1.0 for
&ero perceat pond and swamp area.)

(Froll work&1aeet 2).

Peak discNu1e. q, ••••••••••••••••••••••
(Where qp • ~A.QF,)

~ FTequency •••••••••••••••••••••••••••••••

1.

CoiWJV\ /N-W Lqpp
Location AJLA~}..;.l2~7_-..:../2-=- _

Circle one:~ Developed

Project

I
I
I
I
I
I
I

,'I
I 2.

3.

~I
4.

I 5.

I 6.

I 7.

'1 8.

,I
.1 9.
~. -,~

I.
:1
11).4



D-3

·0

.~

Dete~)
Date _

...-....

I+I

/)r1{)oVtJ

2300
0,13

5.7'>
O. H I+ I

1+1

hr

hr

ft

ft

hr

Checked

Segment ID

Segment lD

Segment ID

ft2

. .

Compute Tt ••••••

Compute Tt ••••••

Compute r •••••••

Compute Tt ••••••

.............•..••...........

,
Cross sectional flo~ area, a

Hydraulic radius.

(21()'Vl·TR·55. Second Ed.• June 1986)

Flo~ length, L

T • 1.
t liOO V

Vateriled or subarea Tc or T
t

(add Tt in steps 6, II, and 19)

MannlD1's roughness coeff., n ••••••••••••••

1 ,\9 2/3 1/2
V.· r s CoI:lpute V ••••••• ft/.

Il

Surface description (table 3-1)

6.

1.

9. Vatercourse slope. s ••••••••••••••••••••••• ftlft

7. Surface description (paved or unpaved) •••••

8. Flow length. L ••••••••••••••••••••••••••••• ft

5. Land slope, I •••••••••••••••••••••••••••••• ft/ft

4. Two-yr 24-hr rainfall. P2 •••••••••••••••••• in

13. Wetted perimeter, Pw ••••••••••••••••••••••• ft

14.

16.

Worksheet 3: Time of concentration (Tc) or travel time (Tt)

11. Tt • 3600 V

2. Hanning's roughness coeff., n (table 3-1) ••

12.

3. ;low length, L (total L ~ 300 ft) •••••••••• ft

Include a aap. schematic, or description of· flow segments.

17.

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

18.

19.

Channe I flaror

15. Channel 8lope. s •••••• ~ •••••••••••••••••••• ft/ft

20.

T • 0.007 (nL)0.8
t , 0.5 0.4

2 s

Shallo~ concentrated flow

Sheet flo~ (Applicable to Tc only)

Project (cltM Ita fNUJ Ump
Location NUJ 27- I'Z-
Circle one: ~ Developed

Circle one: ~Tt through subarea

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

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

I
I



So11 name Cover description
0: .1/

Area Product
and of

hydrologic (cover type. treatment, and N CN x area
hydrologic condition; I f"'I ~sroup N I I ~:~~espercent impervious; N N

II ml.~

unconnected/connected impervious o-l . . 0%.0 CIO Oll

(appendix A) area ratio) IIll ..-4 ...... ~ ~

C DS,f"y+Kvt-tS}.. ~ ~y 85 /0 J3~D,

J) T)envi- t5rlA.S i" iJooy Bg Is 132-0,

J! Use only one CN source per 11ne. Totals a 3/ 2Ca~D

Date

Date ----
I,M-
Checked

Use CN •

Ston 11 Storm '2 Ston 13

$0

3 ..91
2.17

2Co~oa-.
31

(21~VI·TR·55, Second Ed., June 1986)

2. Runoff

1. Runoff curve number (CN)

I

Worksheet 2: Runoff curve number and runoff

Project GUm !.Jet /N.w 1Mf!
LocaUon ~~2..:;;..L.7_-,:,;.1..;..2 _

Circle one:~ Developed

CN (we18hte~) • total product
total area

Ilunoff. Q e-............................. 1n
(Use P _d eN with table 2-1, US. 2-1,
or eql. 2-3 and 2-4.)

Frequency •••••••••••••••••••••••••••••• yr

Rainfall, P (24-hour) •••••••••••••••••• in

0.2

I
I
I
I
I
I
I
I
I
I
I
·1
I
I
I

;1

-I
I
I
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APPENDIX B

TR-55 CALCULATIONS FOR
BEARDSLEY CANAL OVERCHUTES



Date~
Date ----

,

A.m-area ••••••••••Drainage 27. 1 1112 (acres/640)

Runoff cUt've number •••• CN - _...:;3..:i<O~_ (FrOID worksheet 2)

Time of concentration •• Tc - '4,7g hI' (From worksheet 3)

Rainfall distribution type - _....;I!;,;....~ (1. IA. 11. 111)

Pond and swamp areas spread D
t'hroughout watershed ••••••• _..;;;;..__ percent of ~ (_ acres Ot' ai2 covered)

1. Data:

. Frequency •••••••••••••••••••••••••••••••
.

Rainfall. P (2~-hout') •••••••••••••••••••

yr

in

Sto~ 11 Storm 12 Storm 13

SO

'3. ~

Runoff, Q •••••••••• ~ ••••••••••••••••••••

Compute I." ••••••••••••••••••••••••••••

Initial abstraction. Ia •••••••••••••••••
(Use ~ with table 4-1.)

eh I;/621 ,'-- _

1n ID. 32(p·1 1 I
IO,O?/1 I I

eam/in I <00 1 I ,

1n I2·;3 I I ,
( /.0 , I J••••

Unit peak d1scharge. qu •••••••••••••••••
(Use Tc and 1 IP with exhibit 4-::r.r-)

a -

(From worksheet 2).

Pond and swamp adjustment factor. F
p

(Use percent pond and awamp area
~ith table 4-2. Factor 1s 1.0 for
zero percent pond and swamp area.)

Peak discharae. qp ••••••••••••••••••••••

(Where qp • 'uA• QFp)

(21()'Vl·TR·55, Second 'EeL, June 1986)



\\'orbhHt I: Time or eoncentration (Te) or travel time (Tt)

.r.Jo«.cclWt In 1A2/iJ U,of .,.~ .... :J.h.h-7
\oeatlon.u 1::5+ Ea!(d::J£>, Dvprt hu.* Cheeked Date ---

Clrct. _,~ D..doped Covtc. pt. "4i' /
Circle one: c' T

t
tbrouah lubana -(,UN:it ,Sit <t s:

JOTIS: Space for as ••ny as two sea~nts per flow type ean be used for .acb
worksbeet. ,
tnelude a ..p. lebecatie. or description of flow leament••

7. Surface description (paved or unpaved) •••••

8. Flow length. t •.••.•••...•....•......•... e-. It

3. 11010 lenttb. L (toul L ~ 300 ft) •••••••••• ft

-CJ

-1/1.7$1

I+ I

~~U11Jo.vtc/
127200

1\ ,()22

2.3'1

1</:78'1 + Ibr

br

h/ft

Segment ID

Se&cent ID

. .

Co~rute 'It ••••••

Cocpute 'It ••••••

Surface description (table )-1)

l.and slope. I ••••••••••••••••••••••••••••••

'I _ 0.007 (n1.)0.8
t p 0. ~ 0.4

2 I

5.

6.

1.

L. 'IIOo-)'r 2L-br ra1nf8ll. '2 -.................. in

9. Watercourse slope. s ••••••••••••••••••••••• ft/ft

2. Mannin,', roughnes5 coeff •• n (table )-1) ••

10. Aver_Ie .elocity. V (figure )-1) ••••••••••• ft/s

Shallo," concentrated flol>

Sheet flo~ (Applicable to 'Ie only)

15. Chanael elope. I ••••••••••••••••••••••••••• ftlft

13. Wetted peri.eter. Pw ••••••••••••••••••••••• ft

Channel fl~ Segment ID

12. Cross sectional flo'" Irea. a ••••••••••••••• ft
2

....... hr IH7Al+T -

ft

hI.

Compute r •••••••a
r --Pw

Hydraulic radius.

Flo. )eDIth. L ••••••••••••••••••••••••••••• It

L'It - 3600 \' Co::pute 'It •••••• br

Manni.. •• roulhness coeff •• n ••••••••••••••

..•• 1."9 r 2/3 .1/2.. Coc~ute V •••••••

"
16.

19.

17.

16.

14.

(210.\'}·TR,55. Second Ed" June 1986) D-S



,\\Torksheet 2: Runoff curve number and runoff

project.-Cc.MOV\ I..n /-A?W l.af .y Jf(L Date7.kkz
Location.JA..K;J ;Beo.rd:skv Ovpcchuk Checked Date _

Circl••••: ~De'el.::d {we. ,aI. B5/- £yur€.5 3d <!/s-

Use CN •

Stora '1 Storm #2 Storm 13

SO
3,G
2.,/3

2. Runoff

CN (weighted) • total product
total area

1. Runoff curve number (CN)

Runoff, Q •••••••••••••••••••••••••••••• in
(Use Pad CN with table 2-1, fig. 2-1,
or eqs. 2-3 and 2-4.)

Frequency •••••••••••••••••••••••••••••• yr

Rainfall. P (24-hour) .00 •• 00.0.00000... 1n

So11 name Cover description
eN .1/

Area Product
and of

hydrologic (cover type. treatment. and N CN x area
hydrologic condition; I M ~

Oac~esgroup N I I

percent impervious; N N tgmi-GI
unconnected/connected impervious ~ . . 0%.D 00 CIIl

(appendix A) area ratio) co .... ....
i-< ~ ~

J) Dse(+ 2)htru~ -c'i,r gb 21,'1 257/,.1,

l! Use only one CN source per 11ne. Totals • 21'. 'J 257j.~

I
I
I
I
I
I
I
I
I
I
I

11

I
I
I
I
'I
I

;1
0.2 (21G-VI·TR·55, SecondEd., June 1986)



(210·VI·TR·55, Second EeL, June 1986)

\\Yorksheet 4: Graphical Peak Discharre method

Project Gtbv\' Lh!A.l.LAJ Loop Iy .JJ::e, nate IZ/S-/ZtD
Location .MicIdJe Beo'rdskv' CNer~u:k Checked __ Date _

Circle one: &~ DeVelope/ CDv1C. pt_ 222.- fGure <; .511 is-

1. Data:

StOI"!J1 #1 Storm '2 Storm 73

50
3.(0

lo.32&>1 I I
IO,D?/ I I I
I {PO I I I

I 2./3 f I I
I 1·0 , I I

cb Iq20'7{" '__.L-.--_I

....and swamp adjustment factor. Fp
percent pond and swamp area
table 4-2. Factor 15 1.0 for
percent pond and swamp area.)

Pond
(Use
IlI1th

&ero

(From worksheet 2).

9. Peak d1scharge. qp •••••••••••••.•••••••••

(Where q, · ~A.QFp)

s. Compute I./P ••••••••••••••••••••.•••••••

Time of concentration

7. Runoff, Q ••••••••••••••••••••••••••••••• in

8.

.
3. Rainfall. P (2~-hour) ••••••••••••••••••• in

2. ,Frequency............................... yr

4. Initial abstraction. Ia ••••••••••••••••• in
(Use C~ with table 4-1.)

6. Unit peak discharge. q ••••••••••••••••• csm/in
u

(Use Tc and I./P with exhibit 4-~)

I
I
I
I
I
1
1
1
,I
1
'I
;1

1
I

;1
:··1I
~- --~

:1
L ,:

il
;- ..

'1



D-3

-c=J

...-....

1+1

1+1

ft

ft/s

Segment 1D

.•.•.••.....

Segment ID

Segment ID

••••••••••••••• ft 2

Compute r •••••••

Developed

through subarea

(21()'V1·TR·55, Second Ed., June 1986)

Surface description (table 3-1)

Manniuc"s roughness eoeff •• n ••••••••••••••
1 49 2/3 1/2

V.· r s Compute V •••••••
D

Hydraulic radius,

Watershed or subarea Tc or Tt (add T
t

1n steps 6, 11. and 19)

Flow 1eDSth. L ••••••••••••••••••••••••••••• ft

L
Tt - 3600 V Compute Tt •••••• hr

Land slope. I •••••••••••••••••••••••••••••• ft/ft

T
• 0.007 (nL)0.8

t 0.5 0.4 Cocpute Tt •••••• hr

·2 •

6.

5.

1.

7. Surface description (paved or unpaved) ..... VfI

8. Flow length. L ............................. ft Cf){)

9. Watercourse slope, I ....................... ftlft O.OIB

10. Average velocity, V (figure 3-1) ........... ftls Z,2-
L· COl:pute T

t
hr 1.e1 -19/17111. Tt • 3600 V

......

4. Two-yr 24-hr rainfall, P2 •••••••••••••••••• 1n

r
Include a map, schematic. or description of flow .egment••

3. }'1o~ length, L (total L ~ 300 ft) •••••••••• ft

2. Manning'. roughness coe!f., n (table 3-1) ••

13. Wetted perimeter, Pw ••••••••••••••••••••••• ft

Channel fl~

/

12. Cross sectional flo~ area, a

14.

Shallo~ concentrated flo~

16.

17.

15. Channel slope, s ••••••••••••••••••••••••••• ft/ft

18.

19.

Sheet fl~ (Applicable to Te only)

Circle one:

Circle one:

20.

"'orksheet 8: Time of concentration ('I'e) or travel time ('I't)

Project~&t~ Lf:D.(2 By~ Date /z/s/gCtJ
Location mk/dIe 7!;Pa;d5i-e\/()Jachuk Cheeked _ Date _,

CDV\c. Q:l:...-...:Z:::::2..::::..=2=-- _

J:';jurJ:L 3A d S-

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

I
I

'I
I
I
I
I
I
I
I
I
'I
I
,I

I
I
'I
I
I



Iy l1f2

Use CN •

StOrll 11 StOrll 12 Stom 13

50
3,&

2·/3

1. Runoff curve number (CN)

2. Runoff

\\'orksheet 2: Runoff curve number and runoff

Circle one:

Location .../..Ju.I.~'-L,,!~'-~~:I.=.':":-~"""'L.&.l...:...:C=:;:.;tt:..;:;.;.1-Io--Checked Date _

C(;)V\C. ¢. 222- -- -{01lArfS 3As;Js;-

CN (we1ghtec!) • total product .22127. t:/.<?I .D
total area 32. 7 ~;

Ilunof f, , •••••.•••.•••...•••._.......... In
(Use' ad CN with table 2-1, fig. 2-1,
or eqa. 2-) and 2-4.)

Frequencr •••••••••••••••••••••••••••••• yr

,

So11 name Cover description
eN 1/

Area Product
and of

hydrologic (cover type. treatment. and N CN x area
hydrologic condition; I t'"l -:r

!:i-,acresgroup N I I

percent impervious; N N mi 2
"unconnected/connected impervious pol . . OX.D OIl OIl

(appendix A) area ratio) co "I"l ...
E-" ~ ~

J> ""lAser{ S,rlAb I ~ir Zlo 3z.? 2lJ29'1

1/ Use GIlly one CN source per line. Totals • 32·7 2l?-z.<1.5"

Ilalnfall. P (24-hour) •••••••••••••••••• tn

I
I
I
I
I
I
I
I
I
'I
:1
I
,I
'I
:1
I
'I
'I
I

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



(21()'VI·TR·55, Second Ed-. June 1986)

Ston! #1 Storm 12 Storm #3

,SO

61.0

10.32<0 I I I
I ID.Cf1/ I I
I 100 I I I
I2./3 f I I
I /,0 I I I

,

Iy 1f£2
Checked Date ----

•• e.•and swamp adjustment factor. Fp
percent pond and swamp area
table 4-2. Factor is 1.0 for
percent pond and swamp area.)

Pond
(Use
\ili th
zero

s. Compute I./P ••••••••••••••••••••••••••••

Drainage area -\n. 8 ·73 1111 2 (acres/640)

Runoff curve number •••• CN • __~~~~~~_ (From worksheet 2)

Time of concentration •• Tc • 5.(0 ~ hI' (From worksheet 3)

Rainfall distribution type • 1r&!:=.__ (I, IA. Il. Ill)

Pond and swamp areas spread
throughout watershed •••••• • __~c:>~__ percent of Am ( acres or mi

2 covered)

Worksheet 4: Graphical Peak Discharre method

2• . Frequency ••••••••••••••••••••••••••••••• yr

3. Rainfall, P (2~-hour) ••••••••••••••••••• in

7. Runoff, Q ••••••••••••••••••••••••••••••• in
(FroM worksheet 2).

1. Data:

4. Initial abstraction, I a ••••••••••••••••• In
(Use C~ ld.th table 4-1.)

8.

6. Unit peak discharge. q ••••••••••••••••• csm/in
(Use T and I IP with ~xhibit 4-::0:)

c a -----

Project~ LVl J )J.I'lU"",)~Uq~PJ:;. _

Location Egs-t- ?ea:;~ 'vi CNftChl.tte
"1

Circle one: E~ Developed COV'c.

9. Peak discharge, qp ••••••••••••••••••••••

(Where qp • ~A.QFp)

I
I
I
I
I
I
I
'I
I
-I
I
I
I
I
I
I
I
I
I



each

...-....

L.-__-' + '--__...j • 0

I+I

hr

hr

ft

br

ft

ftls

ftlft

Segment ID

Segment ID

.....•.•...•

Segment ID

••••••••••••••• ft 2

Compute T
t

••••••

Compute r •••••••

Compute Tt ••••••

L

Flow1engtb. L •••••••••••••••••••••••••••••

L
T

t
• l600 V Compute Tt

Manni..'s roughness coeff •• n ••••••••••••••
1 49 2/3 1/2

V.· r a Compute V •••••••
11

Hydraulic radius,

Land slope. 8 ••••••••••••••••••••••••••••••

T • 0.007 (nL)O.8
t p 0.5 0.4

2 •

Surface description (table 3-1)

5.

6.

1.

7. Surface description (paved or unpaved) •••••

8. Flow length. L ••••••••••••••••••••••••••••• ft

9. Watercourse alope, •••••••••••••••••••••••• ftlft

4. Two-yr 24-hr rainfall. P2 •••••••••••••••••• in

18.

19.

14.

16.

2. Hanning'. roughness coeff •• n (table 3-1) ••

13. Wetted perimeter. Pw ••••••••••••••••••••••• ft

17.

Include a ..p, achematic. or description of flow segmenta.

3. ;lo~ length. L (total L ~ 300 ft) •••••••••• ft

20. Watershed or subarea Tc or T
t

(add Tt in steps 6. 11. and 19)

15. Channel slope. a ••••••••••••••••••••••••••• ftlft

11. Tt • 3600 V

10. Average velocity. V (figure 3-1) ••••••••••• ftls

Channel flCHO
I

12. Cross aectional flow area. a

Shallo~ concentrated flo~

Sheet flo~ (Applicable to Tc only)

\\'orkshHt 8: Time of eoncentration (Te) or travel time (Tt)

Project £d:b Lv.. J&.w~ By~ Date E:blS"o
l.ocatlon~+ ROrcJ:;J~:;6JfftJ1kfk Cheeked _ Date _

-~ ( ~Circle one: ~ Developed ~OV\C. P .......;~~g...;.3 _
Circle one: ® T

t
through subarea ---:h1'j uti S4...;;14...;5::;-~ _

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

1
1
1

1
-I
1
I
'I
1
1

1
1
1
1
1
1
"I
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Worksheet 2: Runoff curve number and runoff

Project~Vl Ln / NW &Pp Iy .l::J.fl? Date ~J£J(ip
Location b...:>+ fu d.s!e;L ()vercJAuk Checked Date _

C1rele 0":~ Developed Cone. P+' 283 - f,::Y'At£~ f3445

I 8P I

Stora 11 Storm 12 Stom 13

Sb
3.6

2.J=1

&t:, .0 Use OJ •,

1. Runoff curve number (CN)

total product .~.~
eN (weightee) • ••

total area 8.73

2. Runoff

Runoff, ,.............................. 1n
(Use P and eN with table 2-1, fig. 2-1,
or eq•• 2-3 and 2-4.)

F~equenc7 •••••••••••••••••••••••••••••• yr

Rainfall, P (24-hour) •••••••••••••••••• in

So11 name Cover description
CS .1/

Area Product
and of

hydrologic (cover type. treatment, and N eN x area
hydrologic condition; I t"'I ~

~a~~esgroup N I I

percent impervious; N N., ml-
unconnected/connected impervious .... . . OX.D 00 00

(appendix A) area ratio) III "P'4 ...;
f-o f&.o f&.o

]) ~(+ ShrL-\h I {pi r ~ 8.13 1J5D·78

1/ Use only one CN source per line. Totals • CJ.73 75D.78

I
I
I
I
I
I
I
I
I
I
I
I

:'1
'I
I
I
'I

"
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APPENDIX C

TABLE OF DISCHARGES



I
I CONTRIB.

AREA Q50

I CONC. PT. ACRES (CFS)

I 1 3,368 1,020

2 3,368 1,020

I
3 1,600 795
4 320 310
5 390 347

I 6 173 217
7 320 310

I 8 1,600 795
9 147 204

I 10 288 290
11 320 310

I
12 2,880 960
13 141 200
14 320 310

I 15 1,094 630
16 192 235

I 17 320 310
18 1,280 699

I 19 166 218
20 320 310

I 21 1,843 890
22 166 218

I
23 320 310
24 1,267 695
25 192 235

I 26 320 310
27 1,574 790

,I 28 192 235
29 320 310

I 30 1,350 720

'I
I



I
I CONTRIB.

AREA Q50

I CONC. PT. ACRES (CFS)

I 31 192 235

32 320 320

I 33 1,165 660

34 192 235

35 320 310

I 36 1,165 660

37 192 235
~I 38 320 310

39 1,024 387

!I 40 192 235

41 320 310

.1
42 70 315

43 77 340

ill 44 83 365

45 96 415

46 115 485

,I 47 128 523

48 19 62

[I 49 70 315

50 96 415

I 51 13 39

52 134 545

~I
53 147 585

54 102 440

55 122 505

;1 56 90 390

57 51 222

I 58 32 130

59 128 523

I 60 141 570

61 147 585

;1

I



I
I CONTRIB.

AREA Q50

I CONC. PT. ACRES (CFS)

I 62 134 545

63 70 315

I
64 96 415

65 83 370

I
66 19 415

67 70 315

68 64 285

I 69 51 222

70 45 189

I 71 19 62

72 6 10

I 73 77 340

74 32 130

I
75 26 96

76 26 96

77 19 62

:'1 78 38 158

79 19 62

I :1 80 13 39

81 32 130

I 82 13 39

83 6 10

'I 84 51 222

85 13 39

I
86 6 10

87 179 670

88 51 222

:1 89 13 39

90 6 10

.1 91 83 365

I
I



I
I CONTRIB.

AREA Q50

I CONC. PT. ACRES (CFS)

I
92 38 158
93 6 10
94 70 315I 95 38 158
96 13 39

I 97 38 158
98 19 62

I 99 6 10
100 45 189

I 101 19 62
102 6 10

I
103 45 189
104 26 96
105 6 10

I 106 70 315
107 26 96

I 108 6 10
109 109 460

I 110 . 19 62
111 19 62

I
112 3 10
113 3 10
114 58 257I 115 19 62
116 3 10

I 117 45 189
118 19 62

I 119 3 10
120 90 390

I 121 19 62

I
I



jl

I CONTRIB.
AREA Q50

I CONC. PT. ACRES (CFS)

:1 152 205 730

153 6 10

'I
154 83 370

155 45 189

156 51 222

:1 157 38 158

158 26 96

I 159 32 130

160 32 130

'1 161 70 315

162 51 222

.1
163 5,594 3,140

164 13 39

165 32 130

I 166 19 62

167 6 10

I 168 5,715 3,180

169 6 10

I 170 5,645 3,150

171 13 39

I
172 26 96

173 13 39

I
174 51 222

175 32 130

176 13 39

I 177 32 130

178 6 10

:1 179 19 62

180 6 10t.

'I 181 Agua Fria 121,000

11
,.

I



I
I CONTRIB.

AREA Q50

I CONC. PT. ACRES (CFS)

I 122 3 10

123 154 600

I
124 26 96

125 6 10

I
126 58 257

127 45 189

128 6 10

I 129 122 503

130 32 130

I 131 3 10

132 70 315

I 133 26 96

134 6 10

I
135 147 585

136 109 460

137 13 39

I 138 90 390

139 3 10

I 140 3 10

141 6 10

I 142 6 10

143 13 39

I
144 51 222

145 13 39

146 McMicken Outlet 17 ,860

I 147 102 440

148 McMicken Outlet 17 ,630

:1 149 19 62

150 6 10

I 151 McMicken Outlet 16,300

:1
I



I
I CONTRIB.

AREA Q50

I CONC. PT. ACRES (CFS)

I 182 Agua Fria 121,000

183 Agua Fria 121,000

I 184 70 315

185 64 285

186 6 10

I 187 13 39

188 6 10

I 189 13 39

190 26 96

,I 191 58 257

192 301 940

"I 193 13 39

194 64 285

:1 195 128 523

196 192 700

197 77 340

-I 198 13 39
199 13 39

-I 200 26 96
201 6 10

I 202 32 130

203 26 96

I
204 19 62
205 26 96
206 19 62

I 207 19 62
208 13 39

I 209 13 39

210 26 96

I 211 19 62

:1
I



I
I CONTRIB.

AREA Q50

I CONC. PT. ACRES (CFS)

I 212 13 39
213 13 39

I
214 26 96
215 32 130
216 58 257

I 217 435 1,150
218 26 96

I 219 51 222
220 32 130

I 221 New River 2,350
222 New River 2,350

I 223 134 545
224 128 523

I
225 77 340
226 64 285
227 70 315

I 228 70 315
229 64 285

I 230 6 10
231 19 62

I 232 13 39
233 6 10

I
234 13 39
235 6 10
236 3 10

I 237 19 62
238 13 39

I 239 32 130
240 96 415

I 241 13 39

I
I



I
I CONTRIB.

AREA Q50

I CONC. PT. ACRES (CFS)

I 242 13 39

243 19 62

1
244 26 96

245 19 62

246 26 96

I 247 13 39

248 13 39

1 249 19 62

250 13 39

1 251 13 39

252 13 39

I
253 13 39

254 13 39

1
255 13 39
256 19 62

257 96 415

I 258 77 340
259 13 39

I. 260 13 39

261 32 130

1 262 19 62

263 128 523

I
264 2,227 2,300

265 3,616 2,700

266 96 415

1 267 83 365

268 160 620

I 269 90 390

270 179 670

I 271 397 1,100

1
I



I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

CONC. PT.

272
273
274
275
276
277
278
279
280
281
282
283
284

CONTRIB.
AREA
ACRES

1,939
109
467

141
122

13
26
70

Skunk Creek
1,805

21,056
5,587
McMicken Dam

Q50
(CFS)

2,200
460

1,190
570
503
39
96

315
16,600

529
4,205
1,860
4,400


