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= United States Soll ' o : B
A ) Dapartment of Conservation ' : .
Agriculture Service 201 E, Indianola Avenue ., !
Suite 200
o . Phoenix, 'Arizana -.85012 ﬁ
‘ )
é%a‘i’ Cop, . rom.. b
Subject: ENG-RWCD Reach-4, Inlet Hydro}ogj .~ Date: ;November 20,1986
Williams Air Force Base Pho ' Vv 1Y = Libpy, a
~8hs. qf}y !:r i
To: Ralph Arrington, SCE File Code: 210-18 p

Phoenix, Arizona

Attached are revised estimates of peak discharges for the design of the RWCD inlet
structures located along the w111Wams Air Force Base western boundary.. The
discharges were calculated based on coordination activities with Franzoy and Cory,.
consulting engineers, who are deveTop1ng a drainage plan for the Air Force Base.,
These discharges should be used for the design of the RWCD Inlet stuctures in ligu
of those given by memo from myse]f and you dated December 6, 1984. v
~ased on Franzoy and Cory s detail analys1s of the drainage pattern, about 70 acres
which 1 had placed in sub-area Y42F actually drains into sub-area 142B.  (See
Drainage Area Map included in documentation dated 11/84.) Also, there was some
differences in the cover classification used in our separate studies, which haye an
,~effect on the curve numbers calculated for the various sub-areas. For instance Sub-
~area 142F is -now classified as commercial (CN-92) instead of housing (CN- 80) as qsed
in"'the 1984 SCS study. During the 1984 study it was assumed that the total Air {
Force Base sub-area had hydrologic soil group B, when in actuality, based on a
detail soil survey map, there is a strip of C soils located along the north side of
the Base.

. It was discovered during a recent’ reconnaissance of the runway areas, ;thet a
519h1fiean* portion of  the area between the runway strips‘-had 'been aspha1ted
sometime in the past and served as a storage area for surp]us planes. This area .is
now .cracked and has grass growing up through the cracks, but probably still has a
h1gher curve number than was used dur1ng the 1984 study.

By mak1ng the adjustments in the stated drainage areas and the affected curve

numbers, the attached discharges were calculated for the various inlet loctions,, and

should be ‘used to revise the des1gns for said inlets, if existing conditions are to

be assumed, It should be recogn1zed< ‘however, that one alternative proposed by

Franzoy and Cory for the Base is to install detention basins, which will tend to

decrease the peak runoff from the Base. Their study has not been completed:at. th1s

time; therefore, no analysis could be made of the effect of their proposed: p]andon

the runoff from the Base. Coordination should be continued with Franzoy and Cory and |
ith the Base. |




Arrington -2-

Should you have any questions on the revised analysis I will be glad to discuss it
w1th you.

7‘@ C P77 lilenyo

Harry C. M1]]saps
Hydraulic Engineer

Attachment

cc: W. Wayne Killgore, ASTC(WR), Phoenix, AZ
Don Paulus, Design Engineer, Phoenix, AZ
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SUMMARY TABLE
RWCD Reach-4, Inlet Hydrology

Location 10-year Design 100-year Design
Frequency Frequency
(CFS) (CFS)
; HoTE Q=Z|HocFS
Powerline Floodway 950 2400 was’uicvra11ﬂﬁ
at RWCD é}“p alF f“b
pow il IHE: FlLoop Wa&Y
and 1% ngng‘%‘f
Sy DE! J
Williams Field Air Force Base Fﬁﬁ;?“ﬁM4T g
142A ~38SO 5 18 H '
142B 10 260 350600
142E 5w 25 4O
142F & 142G S0 170 350469
142H 45 190 «
Southern Pacific Railroad Channel
1
North of R.R. =266 250 50 K03 !
BetweenR.R. & Hwy 50 ¥ 100 ‘l
‘Subarea 150 80 450 |




»
,,qlun =
S

LS
A

\




19

. j‘//l ML ;x

USDA - Soil Conservation Service
201 E. Indianola, Suite 200
Phoenix, Arizona 85012

ENG - RWCD Reach-4, Inlet Hydrology December 6, 1984
Ralph Arrington, SCE 210-18
Phoenix, AZ

I have completed the hydrologic analysis for Inlet Structures on Reach-4 of
the RWCD. This analysis is a modification of Revised Alternate No. 3, TR-20

 Program, dated November 1974, used in the Design of the RWCD. The major

modifications include: (1) adjusting the areal rainfall for each of the
subareas in the reach, (2) redelineation of Williams Field Air Force Base
(Subarea 142) into eight separate subareas and computation of peak discharges
for selected inlet locations (3) modifying the curve number on irrigated lands
in Subarea 150, (4) eliminating Subareas 147 and 148 from Reach-4, since flows
from these subareas are diverted into the Queen Creek channel upstream of the
small community of Queen Creek and (5) adding Structure Release Rates to
uncontrolled drainage discharges on Powerline Floodway. All of these
modifications are documented in the back-up data.

The results of the analysis are shown in the following Summary Table, with
approximate inlet locations shown on the accompanying map. The 100~year and
10-year, 24-hour peak discharges are also shown on the map to indicate
approximate distribution of flow. In Subarea 150, the inlet locations and
distribution of flow were difficult to determine, and some modification may be
needed based on field surveys at the time of construction.

Should you have any questions, please let me know. nﬂp

Respectfully subhitted, . {7 {/ ¢

\J 0’ (1 4 \\\V\ |
y ) ‘F‘/ﬂ’b

Harry C. Millsaps. Vg M(»Kf

Hydraulic Eungineer (é L))

Enclosures

beec: (w/enc.)
W. Wayne Killgore, ASTC(W), SCS, Phoenix, AZ
Wendell A. Styner, Hyd. Engr., SCS, Portland, OR

HCM,ZﬁM



SUMMARY TABLE
RWCD Reach-4, Inlet Hydrology

Location 10-year Design 100-year Design
Frequency Frequency
(CFS) (CFs)
- MoTE, Q= cF S
Powerline Floodway 950 2400 as ‘vieo FoO 71
at RWCD Jeoten oF “TH ")
powentive FLRaDvT
AnD s RC‘—MY“"‘"):‘ 8
Williams Field Air Force Base F";;ﬁ;"‘,ﬁ,ﬂ‘r‘cg:«.
<
142A 30 115 H
142B 110 350
142E 5 25
142F & 142G 90 350
142G, 5 20
142H 45 190
Southern Pacific Railroad Channel
North of R.R. 200 750
BetweeNR.R. & Hwy 50 100
Subarea 150 80 450
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e\ United States Soil . :
{ 1Y) Department of Coneurvation West National Technical Center
X~ Agriculture Service 511 N. W. Broadway, Room 514
« Portland, Oregon 97209-3489
f«’_\
Subject: ENG = RWCD Floodway Reach 4 - Design, Date: August 6, 1984

Status of Work, Design Data,
Williams-Chandler Watershed, Arizona

To: Flle Code:

Ralph Arrington, State Conservation Engineer,
SCS, Phoenix, Arizona

We are proceeding with the design of Reach 4 and need some additional infor-
_— mation, as discussed with Bill Payne by telephone on July 26, 1984.

j Hydrology: We have obtained the design flows from the TR-20 results in
the work titled 'RWCD FLOODWAY-HYDROLOGY", NOVEMBER 1976, and ""RWCD FLOODWAY-
UPDATE OF HYDROLOGY STUDIES", MAY 1977. (See attachments nos. la and 1b for a
summary. )

These include the 100 year design flows in the floodway and from three side
drainages: 1) Powerline Floodway (27.07 square miles); 2) The channel joining
the floodway at S.P.R.R./Rittenhouse Road alignment (21.92 square miles); 3)
and the area between Rittenhouse and Queen Creek Roads (9.69 square miles).

After review of the aerial photos and Quad sheets we have some questions as to
the location and design flow in the side inlets. These are summarized in
Zend ¢opp, o Attachment No. 2.

1&’”ﬂ (P flIt would be best if someone on your staff or from the flood control district
Fep < familiar with hydrology and the area could confirm the side inlet locationms
) Zaformatron and_design flows, as was done during the design of Reach 3.
dvattalle T ~
-?.> Arcciae time
er /.l:'d cK.

ol

2. POWERLINE FLOODWAY: Any available data on the existing Powerline Flood-~
way including design calculations, as built drawings, geologic investigations,
goil mechanics analysis, or correspondence that may be useful in the design of
the jungdtion with the RWCD Floodway./ék?7/

Ll

SOUTHERN PACIFIC R.R. BRIDGE AT RITTENHOUSE ROAD: Construction drawings,
Z;Hf geologic investigations, or other information on the new bridge at this loca-
tion. We understand that this bridge is now being reconstructed to accommo-
3 he floodway enlargement.

ABRIAL PHOTOS: I8 there an additional contact print in the area of the
A,~(/ Powerlipe Floodway and Ray Road? Our last photo is numbered 2-4. One more
f&( would give us stereo coverage of the upper end of Reach 4.

by . Y23 —C357



Ralph Arrington ' 2
August 6, 1984

5. ALTERNATIVES IN R/C LINED SECTION: We are working on developing alterna-
tives to the trapezoidal r/c lining as proposed in the work plan for the por-
- tion of the Floodway adjacent to Williams Field. These would be for either a
trapezoidal soil-cement lining or a rectangular r/c lining. If either of
these appears to be cost effective we will forward the information to you for
review and comment.
A
PLAN AND PROFILE DRAWINGS: We understand that there are some difficul-
///tles in obtaining the plan and profile drawings and survey computations from
the AE contractor and that they may become available by the end of August. We
will need them at that time in order to continue design work toward the
March 1, 1985 date requested for delivery of the drawings and specificationms.

We are shooting for a completion of preliminary design work by the end of
November 1984, The preliminary design will include the selection of final
alignment, grade, lining materials, and the development of plan and profile
drawings showing alignment and grade, and cross sections showing typical sec-
tions. At that time it would be worthwhile to have a table top and field re-
view in Arizona to identify and reach agreement on work remaining to be done
in final design.

o B e
JACK C. STEVENSON
H¥ad, Engineering Staff

Attachments

e
Verne Bathurst, State Conservationist,
SCS, Phoenix, Arizona
Donald E. Wallin, Head, Design Unit, Engineering, WNTC
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HYDROL.OGY

ATALHMEIT <

RWCD FLOODWAY REACH 4 ARIZONA

Work needed to cofirm location of
and design flow in the side inlets

B/1/84

= T e e e

1. Fowerline Floodway

2. Williams Field Golf
Course drain near
STA S47+00

2. Between Wms. Field
Rd. and Fowers Rd.

4, Near the middle of Sec.
34, between Fowers Rd.
and Rittenhouse Rd.

"« At the Rittenhouse
and SFRR bridges.

6. Between Rittenhouse Rd.
and Queen Creel Rd.

7. General..

EED

OK (heoa=1600 cfs)

Q!DQQQ!.H

Mioa,01

oDy

Qiee from TR20 run = 600 cfs.

How is this distributed between the channel
upstream of the RR bridge, the channel between
the RR bridge and Rittenhouse Rd., and downstream
of Rittenhouse Rd.

Ciee =40 cfs from the TR20 run for this entire
side drainage area.

We are proposing that side inlets of nominal size
be located at: approx. STA &29+00, STA 4&86+0@,5TE

716+00 (Higley Rd.) and at Queen Creek Rd.
A check in the field is needed to confirm that
these locations are sufficient.

Location,iemasand Bie of any additional side
inlets that appear to be necessary and are not
mentioned above.
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WORK OUTLINE
RWCD DESIGN HYDROLOGY
1. Use Jim Malone's method of placing storm on watershed; i.e., start at
north end and reduce rainfall as we go south. Same general proquure
as May 23, 1973 run.
2. Use data developed by Jim on 2h-h;ur area reduction factor, and as

calculated by Wendall Styner in his memo of July 19, 1974 to determine

design precipitation. (See Attachment No. 1)

Drainage Area Average Rainfall
Total Intervening Intervening Rainfall For Total Watershed
Sq. mi. Sq. mi. (Percent of Point) (Percent of Point)
1 1 . 100 ) 100
5 L o 96.2 : 97
25 20 91.9 93
55 30 87.6 90
95 Lo 82.8 ' 87
150 55 78.8 84
220 _ 70 77 6 82
300 80 Th4.5 80
385 85 71.0 . 78
500 115 69.3 76

3. Use the following precipitation values for design of RWCD. From WB Rev
TP 40 maps, use point rainfall halfway between Mesa and Apache Junction

as representative of uncontrolled area.

Map Rainfall Factor Plotted Value *Design Point
1% = 3.6 inches 1.00 3.6 "3.70

L9 = 2.8 inches 1.00 2.8 2.80
10% = 2.25 inches .99 2.23 2.20
20% = 1.85 inches .96 , 1.78 1.80
50% = 1.35 inches .88 1.19 1.20

* (See Attachment No. 2)




s

Be

Ti) 4, For Runoff Curve Number Determination use the following
procedures:

A. From original data used in 1973 TR-20 Run and General Soil
Maps, it has been determined that the soils for the uncon-
trolled area between the dams and the RWCD, except the San
Tan Mountains, are B soils.

B. Use the procedures shown in Hydrology Design Manual to deter-
mine RCN for present natural conditions; i.e., use the curves
in the handbook for the natural vegetation existing today to
determine the short duration RCN.

C. Reduce the short duration RCN for duration; i.e., if short

duration RCN is 80 then the 24-hour RCN will be 71. (Actual

6 value used is a 24-hour RCN of 75 for desert conditions.)

D. The 24-hour RCN will be used on all desert lands in both present
and future conditions.

E. The Runoff Curve Number for irrigated agricultural land is
estimated to be 50 to show effect of built-in storage of |
leveled fields.

F. For urban lands, use the RCN shown in the Mohave County manual
for urban areas. These RCN will not be reduced for duration. The
percent of impervious surfaces will be estimated based on housing
density from the MAG data. Use the following to determine the RCN

of urban areas: (Attachment No. 3)

3




Density of Housing Units RCN
Number/Square Mile

0 to 100 Same as natural conditions
100 to 300 75
300 to 600 i
600 to 1200 79
1200 to 2000 ‘ 80
2000 + ‘ 81
5, To estimate the effect of urbanization on T, use Figure 15-3 NEH-4,

3-5 TR-£S 0rmeo 1[5 o~
along with Figure-3-=3"of Urban Hydrology (Hyigology-Qeégz Note 1) to

determine the amount to reduce the Tc under natural conditions:

Increase in RCN Ratio of After Urbanization
From its Natural (Rangeland)Condition to Natural Conditions (Te)
1 0.90
2 0.85
n 0.75
6 0.60
~ , Example: If velocity is 1.5 fps in natural condition and
i (@ then the area is completely urbanized, the velocity
in the future condition is 1.5
0.6 = 2.5 fps

or if original Tc was 1.0 hour, the future T, is 1.0
(0.6) = 0.6 hour.

6. When Don Woodward was down, it was agreed that the Chap. 15 method did
not reduce the Tc enough. The procedures used in Urban Hydrology CTU
Hydrol Tech. Note No. 1 were used to farther reduce the T,. It was
decided during Don's visit that the maximim reduction we would use
was 0.60 of natural Ton (Based on change in RCN from 75 to 81.)

7. Where new data is available on X-section shape and size - revise the T,
based on the channel.characteristics. Use X-section data from Buckhorn-

Mesa Areal Mapping. Use 4.0 fps for Buckhorn-Mesa area north of Apache

Trail.

= 390




For areas of undefined channels (alluvial fans), use Figure 15.2 of

NEH 4 to determine velocity for T and reach routing Coef.

For slopes of 1% to 2%, this figure shows a velocity of 1.0 fps to
1.4 fps for alluvial fan areas. Use a maximum velocity of 1.5 fps
for reach routing or insert X-section data for routing purposes. The
August 4 estimate of T, is based on 1.5 fps for all alluvial fans (in-
cluding desert and agricultural land). Don Woodward agreed with using
1.5 fps.
In areas of defined washes; foothills; mountains; I used a velocity of
6.0 fps, until I got to undefined channels, and I then used 1}5 fps.
This primarily applies to San Tan Mountain areas.
Based on conversations with Paul Monville, we will use a "V" of 5 fps for
RWCD channel. Do not use Resvoir Program.
To evaluate the effect of future urbanization on the watershed, a two-step
approach will be needed:l
‘ VNALSTED — Fore ST.p40¢
A. First using MAG data for the year 2000, an uncorrected RCNAfor each
subwatershed will be calculated, and a revised T, based on this
urbanization will be determined as explained in No. 5 item.
B. To determine the final RCN of the subwatershed, it will be necessary
to reduce the Unborfectéd RCN determined in (11. A) to show the
effect of storage in the new subdivisions.of one-half inch and one
inch of runoff. The Figure A (next page) shows the estimate ‘of how
mucﬁ to reduce the RCN based on the incregse in housing units after

1975. (See Attachment No. 5 for derivation.)




12,

Will need a total of three alternatives with three storms each
analyzed. The storms to be analyzed are the 100-year, 25-year and
10-year storms. The alternates to be considered are Alt. 1 "Present
Conditions", based on MAG 1975 data; "Future Conditions", based on MAG

2000 data; Alt. 2 using one-half inch of storage on new urban; and

Alt. 3 would be with one inch of storage on new urban,
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Worksheet D-5.—Graphical (tc) Peak Discharge Method (Chapter 5)

Project ﬁuUCQI WEA K () By 7&[&,« Date 1] ] =zo d;[
&MM IL’”‘A Checked Date

Steps Peak Discharge Computaticn for up to 3 storms:
Rainfall Distribution Type __E, Duration 24 hours.

l. Data: Watershed Condition = lew»J (present, developed).

Drainage Area (Aa) = 19% acres.

Ponding and Swampy areas (PND) = —— acres, ~— 2% of Aa

lst Storm | 2nd Storm | 3rd Storm

2. Rainfall Frequency (F) /50_72 /o,g/,z yrs.

3. Rainfall Depth (P) 3.b0 2,05 inches

4. Runoff Curve Number (CN) = 'ZO
See other—side for computation

C N do~ta—
5. I /P Ratio
Zalt e
Use P, CN, and Table 5-1  ©.23 0, Y2

6. Runoff Depth (Q) o 0,20 inches
Use P, CN, and Table 2-1. .o 3

7. Time of Concentration (tc) =

D.74Y hrs. See

for computations

""2_ icy&

X
8. Unit Peak Discharge (q_ ) pn c:.f.s/mi2
Use t_ and L,/P and Exhibit 5-IT 350 | £90 /in runoff
X
A
9. Drainage Area (Am)= a(acres)
640(ac/miz)
9% - 0.2 sq. miles
640
X
*10. Ponding and Swampy Area Peak Factor
Only use % PND, F and Table when Lo 2
PND is spread out in watershed
and not related to t. flow path. =
11. Adjusted Peak Discharge
where q, = Steps #6 x 8 x 9 x 10 |1 77 cfs .

*1f the adjustment is not applicable, enter a factor of 1.0.




Worksheet D=5.--Graphical (tc) Peak Discharge Method (Chapter 5)

Project _Ewc @K A % ~Y% By Ay pate /) 2o/ 4V »
<, llves Yyl B S
= !’a‘é( “/L.B Checked b

Date

Steps Pesk Discharge Computation for up to 3 storms: )
Rainfall Distribution Type JF, Duration 24 hours.

l. Data: Watershed Condition = D¢Jt/r)¢LJ (present, developed).

Drainage Area (Aa) = ééss acres.

Ponding and Swampy areas (PND) = —— acres, -— Z of Aa

lst Storm | 2nd Storm | 3rd Storm

2. Rainfall Frequency (F) Joo =i R yrs.

3. Rainfall Depth (P) 3 LD 219 inches
e o ' :

4. Runoff Curve Number (CN) = 1)
See OW for computation
S5 Ia/P Ratio
Use P, CN, and Table 5-1 0,1% | 032

e 2 ‘ inches
Use P, CN, and Table 2-1. fo 5 0. 532

7. Time of Concentration (t: ) =
Z%hrs. See otbqv-si'ée

for computations & &%

8. Unit Peak Discharge (q ) cfs/mi:Z
Use t_and 1,/P and Exhibit 5-7F | 335 200 /in runoff

; A_(acres)
9. Drainage Area (Am)= a

640(ac/m12)

L‘&S = 240 ég sq. miles

640

*10. Ponding and Swampy Area Peak Factor
Only use 7 PND, F and Table when /,2 /0
PND is spread out in watershed
and not related to t. flow path. =

l1. Adjusted Peak Discharge :
where q_ = Steps #6 x 8 x 9 x 10 4L 1o cfs

*1f the adjustment is not applicable, enter a factor of 1.0.




D-6
Worksheet D-5.-——Graphical (tc) Peak Discharge Method (Chapter 5)

Project E!a! Ch ¥ Ercyd By  Aterm Date // 2,39'/{‘56

< & o
AL OGv e YLD Checked Date ' }’/ V7

Steps Peak Discharge Computation for up to 3 storms: &
Rainfall Distribution Type “[[_ , Duration 24 hours.

1. Data: Watershed Condition = LD&/‘JVLA (present, developed).

Drainage Area (Aa) = 1227) acres.

Ponding and Swampy areas (PND) = acres, Z of Aa

lst Storm | 2nd Storm | 3rd Storm

2. Rainfall Frequency (F) /D02 10 -1 R~ yrs.

3. Rainfall Depth (P) =2 4o 2.8 : inches

4. Runoff Curve Number (CN) =
See other side for computation

S. I /P Ratio
a
Use P, CN, and Table 5-1 O, 1€ a9.230

6. Runoff Depth (Q) , » e
Use P, CN, and Table 2-1. 5o 0.573

7. Time of Concentration (tc) =
1.Y4 hrs. See other side
for computations

8. Unit Peak Discharge (q ) ‘ c:fs/mi2
Use t_ and I /P and Pxhibit 5 ,l. Z 5O |45 /in runoff
X
; A (acres)
9. Drainage Area (A )_ a___z
640(ac/mi"™)
120T = 19N sq. miles
640
X
*10. Ponding and Swampy Area Peak Factor :
Only use 7 PND, F and Table when he /) e
PND is spread out in watershed
and not related to t, flow path. =
11. Adjusted Peak Discharge
where q_ = Steps #6 x 8 x 9 x 10 743 }5# cfs

*1f the adjustment is not applicable, enter a factor of 1.0.




Worksheet D-5.—Graphical (tc) Peak Discharge Method (Chapter 5)

Project EwC;D‘ 7 E Ak —¢f By Q.M Date //(wan,_'& s
7

S lboneek [o1T B
-l gz & Checked Date 1
\ l[v
VL
Steps Peak Discharge Computation fer up to 3 storms: - '
Rainfall Distribution Type 77", Duration 24 hours. i
1. Data: Watershed Condition = Nsssr ot (present, developed).
Drainage Area (Aa) = "]7] acres.
Ponding and Swampy areas (PND) = acres, % of Aa
lst Storm | 2nd Storm | 3rd Storm
2. Rainfall Frequency (F) Joo e 1oy yrs.
3. Rainfall Depth (P) 3’ Lo 2. 15 inches
4. Runoff Curve Number (CN) = 5/
See other side for computation
5. I_/P Ratio
=
Use P, CN, and Tabla 5-1 0.35 | 0.59 .
6. Runoff Depth (Q) O, b2 o) 10 inches
Use P, CN, and Table 2-1. -
7. Time of Concentration (tc) =
Q,éﬁ hrs. See other side
for computations
% 2
8. Unit Peak Discharge (q ) ; cfs/mi
Use t_ and I,/P and Exhibit 57 22E ] 95 /in runoff
X
A
9. Drainage Area (Am)= a(acres)
640(ac/mi’)
ﬂ = . |2~ sq. miles
640
X
*10. Ponding and Swampy Area Peak Factor
Only use % PND, F and Table when /@ |
PND is spread out in watershed
and not related to t. flow path. =
11. Adjusted Peak Discharge
where q_ = Steps #6 x 8 x 9 x 10 2(,’ P cfs .

*1f the adjustment is not applicable, enter a factor of 1.0.




}‘ ;

Worksheet D-5.—Graphical (tc) Peak Discharge Method (Chapter 5)

Project /?,{A]CO A )éé/}Ck}"’ By Aoy Date 1/{30 ] s
/ BN
T tyg —
~ okres | /2 1= Checked Date
N7
Steps Peak Discharge Computation for up to 3 storms: H
Rainfall Distribution Type 7/ , Duration 24 hours. )
1. Data: Watershed Condition = _D@.}:L/m,«c. ;/ (present, developed).
Drainage Area (Aa) = 2 (2 acres.
Ponding and Swampy areas (PND) = acres, Z of Aa
lst Storm | 2nd Storm | 3rd Storm
2. Rainfall Frequency (F) ] OO - /2-~frt yrs.
3. Rainfall Depth (P) 3 59 2,15 inches
4. Runoff Curve Number (CN) = '\7L/
See other side for computation
5s Ia/P Ratio
Use P, CN, and Table 5-i 2,19 | v,30
6. Runoff Depth (Q) ! , 3 o L/Z inches
Use P, CN, and Table 2-1.
7. Time of Concentration (tc) =
0.5] hrs. See other side
for computations
& 2
8. Unit Peak Discharge (q ) T cfs/mi
Use t_ and L,/P and Exhibit 5--| </sd | 230 /in runoff
X
9. Drainage Area (A ), Aa(acres)
640(ac/mi’)
= O, sq. miles
640
X
*10. Ponding and Swampy Area Peak Factor
Only use %7 PND, F and Table when L= ]/, 2
PND is spread out in watershed
and not related to t. flow path. =
11. Adjusted Peak Discharge P2
where q_ = Steps #6 x 8 x 9 x 10 LA =7 cfs

*1f the adjustment is not applicable, enter a factor of 1.0.




Project

Stegs

1.

*10. Ponding and Swampy Area Peak Factor
Only use 7 PND, F and Table when
PND is spread out in watershed
and not related to t. flow path.

Worksheet D-5.—Graphical (tc) Peak Discharge Method (Chapter 5)

R cO Pased -t

i Lrree 1926

By ﬁ Date

Checked

Date

Peak Discharge Computation for up to 3 storms:

Rainfall Distribution Type /L , Duration 24 hours.

Data:

Watershed Condition = h[}@dtwLuze;i

(present, developed).

Drainage Area (Aa) = 207 acres.

Ponding and Swampy areas (PND) =

Rainfall Frequency (F)

Rainfall Depth (P)

Runoff Curve Number (CN) = 2'7

See other side for computation

Ia/P Ratio

Use P, CN, and Table 5-1

Runoff Depth (Q)
Use P, CN, and Table 2-1.

Time of Concentration (t ) =

0,95 hrs.

See other gide

for computations

Unit Peak Discharge (q )

Use t_ and L,/F and Exhibit 5 __

Drainage Area (Ah)=

640

640(aC/miz)

=~ acres,

tl 2o/ %

Z of A
— a

Aa(acres)

11. Adjusted Peak Discharge

where q_ = Steps #6 x 8 x 9 x 10

lst Storm | 2nd Storm | 3rd Storm
—
Joo-Y e jo-12
2.5 Z: 15
0,35 M
B 035
X
399 1 F.
X
(),yé> sq. miles
X
|, 2 I, 2
2/6 45

*1f the adjustment is not applicable, enter a factor of 1.0.

yrs.

inches

inches

cfs/miz
/in runoff

cfs
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Worksheet D-5.—Graphical (tc) Peak Discharge Method (Chapter 5)

Project R WD £eacu -g)
Subeve 1YLHK

Checked

Date

Steps Peak Discharge Computation for up to 3 storms:
Rainfall Distribution Type_]Z;, Duration 24 hours.
l. Data: Watershed Condition = 4:Vfg§&u¥L>

By & Date __///32/ ﬂ Pa

)

(present, developed).

Drainage Area (Aa) = (49(9 acres.

Ponding and Swampy areas (PND) = -—— acres, < Z of Aa

2. Rainfall Frequency (F)

3. Rainfall Depth (P)

4. Runoff Curve Number (CN) = /77
See other side for computation

5% Ia/P Ratio
Use P, CN, and Table 5-1

6. Runoff Depth (Q)
Use P, CN, and Table 2-1l.

7. Time of Concentration (cc) =
Q,.%% hrs. See other side
for computations

8. Unit Peak Discharge (q )
Use t_and L,/P and Exhibic 5L

A
9. Drainage Area (A ). a(acres)

640(a¢:/m12)
640

*10. Ponding and Swampy Area Peak Factor

Only use 7 PND, F and Table when
PND is spread out in watershed
and not related to t, flow path.

11. Adjusted Peak Discharge
vhere q, = Steps #6 x 8 x 9 x 10

lst Storm | 2nd Storm | 3rd Storm
j e~ o v
3,bo 2:1.5
/,/7 0,206
X
6I1S | 40
X
0. 26 sq. miles
X
/2 [, 2

1 G

*1f the adjustment is not applicable, enter a factor of 1.0.

yIs.

inches

inches

cfs/m12
/in runoff

cfs




Worksheet D-5.—Graphical (tc) Peak Discharge Method (Chapter 35)

Project J’ﬂwf_@ Rhécd ~ ¢/ By 74!"""‘
<. 7 '
ey . e
y gadu ) *Z‘I_G( < Checked
f & % & )

Date

Date /)2 /3 522

Steps Peak Discharge Computation for up to 3 storms: z
Rainfall Distribution Type L, Duration 24 hours.
1. Data: Watershed Conditiom = §>f¢gﬁ4'f (present, developed).
Drainage Area (Aa) = | S acres.
Ponding and Swampy areas (PND) = —— acres, —— Z of Aa
lst Storm | 2nd Storm | 3rd Storm
2. Rainfall Frequency (F) JoO-In. j2-1e yrs.
3. Rainfall Depth (P) 2 Lo B inches
4. Runoff Curve Number (CN) = 777
See other side for computation
5. I /P Ratio
S 3
Use P, CN, and Table 5-1 035 | O.5o
6. Runoff Depth (Q) o - inches
Use P, CN, and Table 2-1. b S0 53
1599
7. Time of Concentration (t ) =%} 5)
A, 2% hrs. See other Side :
for computations
3 2
8. Unit Peak Discharge (q ) cfs/mi
Use t_and I,/P and Exhibit 5-IC Suo 220 /in runoff
X
A (acres)
9. Drainage Area Gkt J, 8 A
640(ac/mi”)
_/L = 0,923 sq. miles
640
X
*10. Ponding and Swampy Area Peak Factor v
Only use % PND, F and Table when { B }, 22

PND is spread out in watershed
and not related to t. flow path.

. Adjusted Peak Discharge
where q, = Steps #6 x 8 x 9 x 10

*If the adjustment is not applicable, enter a factor of 1.0.

cfs




{

. Worksheet D—S.;—bfhpﬁical (;,) Peak Discharge Method'(Cﬁapﬁér-ﬁl

pecsece_Quict) Jpdeds o by _

S%M 1424 Checked

SCegsv
'Rainfall Distribution Type _|I, Duration
Deverdryed

1. Data}A Watershed Condition‘-

Date

Peak Discharge:ébﬁp@tation for up to 3 storms:"’

2_& hours.

Drainage Area (Aa) = lq% acres.

Ponding and Swampy areas (PND) =

<— - acres,

]"70‘

: // / ) ;’/' S

== Z of A
—_— a

1st Storm

2nd Storm

3rd Storm

2. Rainfall Frequency (F)

/DO |

Jo-yr

3. Rainfall Depth (P)

-7 3.6°

2515

4. Runoff Curve Number (CN) = 'ZO

See other—side for computation
CN deda

Je i /P Ratio 7
Use P, CN, and Table 5-1

6. Runoff Depth (Q)
g Use P, CN, and Table 2:1.

6. %)
620

T Time of Concentration (t ) =
O.,7U hrs. See o&ev:ai«ie
for computations < &<

8. Unit Peak Discharge (q ) ST
Use t_ and I /P and Exhibit 5-IT I 50

9. Drainage Area.(Ah), Aa(acres)

640(ac/m12)

e

640

. miles

*10. Ponding and Swampy Area Peak Factor
Only use Z PND, F and Table when

PND is spread out in watershed
and not related to t. flow path.

k. é;justed Peak Discharge : L
where q. = Steps #6 x 8 x 9 x 10

U
\\

Ef

)

*If the adjustment is not appliéablé, enter a factor of 1.0.

- D—6

'(present, déveloPed).

yrs.

inches

inches

cfs/mi
/in runoff

efs *
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: Worksheet D—S -—Graphical (t: ) Peak Discharge Method (Chapter 5)
. L /)/ 7

_&- 3 pace’ _/zt'szsz

Checked Date

TS S ees rvz,B

‘Peak Dischefge Computation for up to 3 -sto_rms-:
Rainfall Distribution Type JF, Duration 24 hours.

1. Data: Watershed Condition = DLJFJr}aJ

SN

Drainage Area (Aa) = _%5 acres‘.
~— acres,

Ponding and Swampy areas (PND) = = T of Aa

1st Storm | 2nd Storm | 3rd Storm

2. Rainfall Frequency (F) /‘OO-P‘lf SRS VAN

3 Rainfal} Degt§ P) S ip 3 [(oo 2,18

4. Runoff Curve Number (CN) = ‘7’7

See oehep’so-f&e— for computation

Use P, CN, and Table 5—

T g. 15
4er5§ >

6. Runoff Depth (Q) L | o 5%

Use P, CN, and Table 2-1.

7. Time of Concentration (t ) =
o O:%hrs. See othgr—sﬁe

for computations &

8. Unit Peak Discharge (q 7,
Use c and 1 /P and Exlnblt 5— 17;

235 | 300

9. Drainage Area (Am)’ a(acres)

640 (ac/ miz) 7 ) .

il Tt
=
p—

455 -

640

<O'f"é’g sq. miles

*10. Ponding and Swampy Area Peak Factor
Only use Z PND, F and Table when

L2 /, o

PND is spread out in watershed »
and not related to t. flow path. -

$
) g !

ll Adjusted Peak Discharge

\4’5 .

where q = Steps #6 x 8x 9 x 10°

*1f the adjustment is'no't applicable,. enter'a_'factor of l_.b._

(present, developed).

yIs.

inches

- inches

¢::f.s/mi2
/in runoff

. cfs




Worksheet D-5.—Graphical (tc) Peak Discharge Method (Chapter 5)

Project Qu\\ D) ericy By -7&]—(4—»4 Date //Z’?Zsl’i,vy

3

e e
f ) —u_bevres INYR) Checked Date

Steps Peak Discharge Computation for up to 3 storms:
Rainfall Distribution ’Ty'pe‘” , Duration 24 hours.

1. Data: Watershed Condition = ,_D&/tlxrf-cé. (present, developed).

Drainage Area (Aa) = \ZZ:Z acres.

Ponding and Swampy areas (PND) = acres, Z of Aa

1st Storm | 2nd Storm | 3rd Stomrm

2. Rainfall Frequency (F) VO -4 (=20 §C N yIs.

3. Rainfall Depth (P) o2 3.6 2.15 : inches

4. Runoff Curve Number (CN) = /7
See other side for computation

5. I /P Ratio e —
a bad PN C >
Use P, CN, and Table 5-1 ¥ Q- 5D

tr 7 i 3

. 6. Runoff Depth (Q) e ":T'—) inches .;
( ) Use P, CN, and Table 2-1. ey 55 \

7. Time of Concentration (:c) =
lgz hrs. See other side !
for computations

8. Unit Peak Discharge (q ) » 70 cfs/mi2

= R A e
Use . and IA/P and Exhibit 5 T, Z50 2 /in runoff

—

A
9. Drainage Area (Am)' a(acres)

640(ac/m12)

70 o PR sq. miles
640

*10. Ponding and Swampy Area Peak Factor 3
Only use Z PND, F and Table when e 2 I e
PND is spread out in watershed
and not related to t. flow path. =

11. Adjusted Peak Discharge 7= =T
where 4= Steps #6 x 8 x 9 x 10 7‘/"3 }—3;@. cfs . H

")

*1f the adjustment is not applicable, enter a factor of 1.0.




Worksheet D-5.—Graphical (tc) Peak Discharge Method (Chapter 5)

Project

RwWcr r8acd ¢/

‘z:ﬁukéhvﬂﬁ lyz &

Steps

Rainfall Distributiom Type fz:,

1. Data:

Watershed Condition =

ISR =%,

Date

Peak Discharge Computation for up to 3 storms:

Duration 24 hours.

Drainage Area (Aa) = "7} acres.

Ponding and Swampy areas (PND) =

2. Rainfall Frequency (F)

3. Rainfall Depth (P)

4. Runoff Curve Number (CN) = &7

See other side for computation

S Ia/P Ratio

Use P, CN, and Table 5-1

///_ N e
by Llece  Dave _itfssl B

Checked

6. Runoff Depth (Q)
Use P, CN, and Table 2-1.

7. Time of Concentration (t ) =

Q. 5 hrs.

See other gide

for comgutations

x'r

8. Unit Peak Discharge (q )

Use t_ and I,/P and Exhibit 5-7_

9. Drainage Area (Am)=

A (acres)
- SO

A

640

640(ac/m12)

*10. Ponding and Swampy Area Peak Factor

Only use Z PND, F and Table when
PND is spread out in watershed

and not related to te

flow path.

11. Adjusted Peak Discharge

where ™

= Steps #6 x 8 x 9 x 10

acres, Z of A
a
1st Storm | 2nd Storm | 3rd Storm
Joo ¢t AR di
3: é} 2"5
635 sa’
- é;; P
’"Of'w?’ O—r’}’o
X
B S |35
X
0.7 sq. miles
X
/.2 f; 0
24 2

‘) *1f the adjustmentr is not applicable, enter a factor of 1.0.

(present, developed).

yrs.

inches

inches

cfs/mi2
/in runoff

cfs




s Lrvaess VIZF OLIEZ

* T

*1f the adjustment is not applicable, enter a factor of 1.0.

. _< 20 Pt ,‘F«)/ Ceiribsy prad - FJ/)J D-6 )
Worksheet D-5.—Graphical (t ) Peak Discharge Method (Chapter 5) % hick B0 2
y / / f, 2if vl
Project _ [<i4) a0 PEACKE--9 By ALy Date jﬁﬁf_‘z 'l
/
C ol A ¢ e
) werehree IIE o e Date
Steps Peak Discharge Computation for up to 3 storms:
Rainfall Distribution Type _ZZ, Duration 24 hours.
1. Data: Watershed Condition = _}J,@ja_/’w‘,cc/ (present, developed).
] 53 e "
Drainage Area (Aa) = 27 acres.
Ponding and Swampy areas (PND) = acres, % of Aa
lst Storm | 2nd Storm | 3rd Storm
2. Rainfall Frequency (F) et} Y [t yrs.
3. Rainfall Depth (P) o 2.560 =z = inches
4. Runoff Curve Number (CN) = "}/
See other side for computation
Se Ia/P Ratio = . | %
Use P, CN, and Table 5-1 O +9 2,30 .
— — :
6. Runoff Depth (Q) N '?// 27 inches
) Use P, CN, and Table 2-1. Flr M !
7. Time of Concentration (tc) =
O.él hrs. See other side
for computations
X 2
8. Unit Peak Discharge (q ) — Tt T cfs/mi
e . > Y5 .
Use t_ and I,/P and Exhibit 5 - 4~ % g /in runoff
X
A
9. Drainage Area (Am), a(acres)
640(ac/m12)
ﬁ‘i - @-,:fo sq. miles
640
X
*10. Ponding and Swampy Area Peak Factor
Only use Z PND, F and Table when {5 [, &
PND is spread out in watershed
and not related to t. flow path. =
11. Adjusted Peak Discharge 72T s
where q_ = Steps #6 x 8 x 9 x 10 LA =7 cfs .
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B T s i L

ﬁorksheet D;S.-Graphical (tc) Peak Discharge Method (Chapter 5)

F s A

Project RUJ CC Poncl - By -Jth—-m Date
SN ¢ &
Svescteldn Checked Date
Steps Peak Discharge Computation for up to 3 storms:

Rainfall Distribution Type 7L , Duration 24 hours.

/

Watershed Condition = ;liaum~cu/eci

1. Data:
Drainage Area (Aa) = 2107 acres.

Ponding and Swampy areas (PND) = —— acres, —— I of Aa

A v / - i 7 ot Py
g frrm JYLE F S skt 3/

2. Rainfall Frequency (F)

3. Rainfall Depth (P)

lst Storm

2nd Storm

3rd Storm

Jorre

1o.- 12

2,1

o
y A :,-ﬁ)

4. Runoff Curve Number (CN) = '
See other side for computation

(Ab:
A

S Ia/P Ratio

Use P, CN, and Table 5-1 O, G50

6. Runoff Depth (Q) egggég

l‘.x

Use P, CN, and Table 2-1. %

7. Time of Concentration (tc) =
O,95hrs. See other Side
for computations

8. Unit Peak Discharge (q ) CE R —
Use t_ and I,/P and Exhibit 5 __ 200

A es
9. Drainage Area (Am)= a(acr )

64O(ac/m12)

= N, sq. miles

640

*10. Ponding and Swampy Area Peak Factor
Only use Z PND, F and Table when

[, o | o

PND is spread out in watershed
and not related to t. flow path. =

F

11. Adjusted Peak Discharge
where q_ = Steps #6 x 8 x 9 x 10

i St £ L

zre | 45

*1f the adjustment is not applicable, enter a factor of 1.0.

D-6

(present, developed).

yrs.

inches

inches

cfs/mi2
/in runoff

cfs
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Worksheet D-5.--Graphical (tc) Peak Discharge Method (Chapter 5)

Project QUJC_D, edaid — By —ddc Date //Z_gOZS_’E/
éu_bw¢g ffa Checked Date

Steps Peak Discharge Computation for up to 3 storms:

Rainfall Distribution Type _JL., Duration 24 hours.

l. Data: Watershed Condition = ,Ofe,w (present, developed).

Drainage Area (Aa) -3’79‘2 acres.

Ponding and Swampy areas (PND) = —— acres, — Z of Aa

lst Storm | 2nd Storm | 3rd Storm

2. Rainfall Frequency (F) J o2 -4 = /4 yrs.

3. Rainfall Depth (P) 2 40 2 I8 inches
, 2 1

4. Runoff Curve Number (CN) = (p(»
See other side for computation

5. 1_/P Ratio
Use P, CN, and Table 5-1 0,29 047

6. Runoff Depth (Q) o 2 inches
Use P, CN, and Table 2-1. Yo il

7. Time of Concentration (tc) =
= (»» hrs. See other side
for computations

8. Unit Peak Discharge (q ) cfs/miz
Use t_ and I,/P and Exhibit 5-T- = &7 /in runoff

A _(acres)
9. Drainage Area (Am), a

GdO(ac/miZ)

.%Z_OS_ = 593 sq. miles

*10. Ponding and Swampy Area Peak Factor
Only use Z PND, F and Table when | [:2
PND is spread out in watershed
and not related to t. flow path. =

11. Adjusted Peak Discharge
where q, = Steps #6 x 8 x 9 x 10 435 L9 cfs

71

7

*1f the adjustment is not applicable, enter a factor of 1.0.
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