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Subject: ENG-RWCD Reach-4, In1  e t  ~ ~ d r o l  
W i  11 iams A i r  ~ o r c e  Base 

To: Ralph Arri ngton, SCE 
Phoenix, A r i  zona 

201 E. 1nd.i a'nol a - 
Su i te  200 
Phoenix;"Ari zona 

Attached are rev ised e s t h a t e s  o f  (peak discharges f o r  t h e  design OY the  R W C ~  i n l e t  
s t r u ~ t u r e s  located along t h e  Wi11"iants A i r  Force Base western boundary., The 
disk%arges were ca lcu la ted based on coord inat ion  a c t i v i t i e s  w i t h  Franzoy and Cory,+ 
consu'lt ing engineers, who are  devkqbping a drainage p lan  f o r  t h e  A i r  Force Base.:, 
ThaSe discharges should be used fur t h e  design o f  t h e  RWCD I n l e t  s tuc tures  i n  l i $ u  
o f  those g i ~ e n ' ~ b y  memo from myself  and you dated December 6, 1984. P Z  

.,aseci on Franzoy and Cory's d e t a i l  ana lys is  o f  t he  drainage pat tern,  about 70 acres 
which I had placed i n  sub-area Y4PF a c t u a l l y  d ra ins  i n t o  sub-area 142B.- (See 
Drainage Area Map inc luded i n  documentation dated 11/84.) Also, there  was some 
d i f fe rences i n  the cover c lass i f i c$ f j i on  used i n  our separate studies, which haye an 

,-effect oh the  curve numbers ca lcu la ted f o r  t he  var ious sub-areas. For insttan& Sub, 
area -142F i s  .mow c l a s s i f i e d  as commercial (CN-92) ins tead o f  housing (CN-80) as qsed 
i n  'the 1984 SCS study. During t h e  1984 study i t  was assumed t h a t  t he  t o t a l  A i r  
Fo'rce Base sub-area had hydro log ic  s o i l  group B, when i n  a c t u a l i t y ,  based on a 
d e t a i l  s o i l  survey map, t h e r e  i s  a s t r i p  o f  C s o i l s  located along the  nor th  s ide  o f  
the  Base. 

, , * t e a  ' k  
It was discovered du r ing  a , recent '  reconnaissance o f  t h e  runway meas,, &hit a 
s i ' f jh i f i cant  .poat.ion o f  t h e  area; between the  runway st r ips. .had 'been asppalfed 
sdihetime i n  the  p a s h n d  served as a storage area f o r  surp lus 01 anes. iThis area , i s  
now, .cracked and has grass growing up through t h e  cracks, b u t  probably s t i l l  has ,a  
h igher curve number than was used dur ing  t h e  1984 study. 

I 

By 'makling the  adjustments i n  the '  ~ t a t e d  drainage areas and the  aTfected curye 
numbers, ' t h e  attached discharges we$ t a l  c u l  ated f o r  t h e  various i nlbet  l ~ c t i o n s  ,,,tpd 
should b@ 'used t o  r e v i s e  t h e  debigns for sa id  i n l e t s ,  i f  e x i s t i n g  cond i t ions  ,are; $0 

be assumed. It should be recognized, 'however, t h a t  one, a l t e r n a t i v e  proposeds> by 
Franzoy and Cory f o r  t he  Base i s  t o  i n s t a l l  de tent ion  basins, 'which w P l 1  tendl ' to  
decrease the  peak r u n o f f  from the  ' ~ a s e .  Thei r study has not  been completedr a t , $ h i  s 
time; therefore,  no ana lys i s  could be made o f  t he  e f f e c t  o f  t h e i r '  proposed; p l a n  ,on 
t he  runoff from t h e  Base. Coordinat ion should be cont inued w i t h  F1ranzoy and Cory,gnd 

i t h  the  Base. 



Arri ngton 

Should you have any questions on t h e  rev ised  ana lys is  I w i l l  be g l a d  t o  discuss i t  
w i t h  you. 

ky cry&& 
Harry  C. Mi 11 saps 
Hydraul i c  Engi neer 

Attachment 

cc : W. Wayne K i  11 gore,  ASTC(WR) , Phoeni x ,  AZ 
Don Paul us,  Design Engi neer ,  Phoenix, AZ 
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SUMMARY TABLE 
RWCD Reach-4, Inlet Hydrology 

10-year Design 
Frequency 
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100-year Design 
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rJore 9=dl*cG3 

2400 b J a ~  ' U S ~ V  Fat mc 
at RWCD y t S , c ~  OF rut 

po~mclbJk~ PA~JDUY 
p , , ~  r$ RwHOE@r).W 

Williams Field Air Force Base ~ e l j i r ~ ~  of FJr' 7U3u.T 
7Clt 

Southern Pacific Railroad Channel 

North of R.R. mzkl 
BetwewR.R. & Hwy 50 '/ 

Subarea 150 80 





ENG - RWCD Reach-4, Inlet Hydrology 

Ralph Arrington, SCE 
Phoenix, A2 

,yJ r '  
..wL.. 

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

December 6, 1984 

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 Rase 
(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. 

f 

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. P' 
Respectfully submitted, l 

Harry C. Hillsaps 
Hydraulic Engineer 

Enclosures 

bcc : (w/ enc . ) 
W. Wayne Killgore, ASTC (IJ) , SCS, Phoenix, AZ 
Wendell A. Styner, Ilyd. Engr., SCS, Portland, OR 
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West National Technical Center 
511 N. W. Broadway, R o m  514 
Portland, Oregon 97209-3489 

SubJectx , ENG - RWCD Floodway Reach 4 - Design, 
Status of Work, Design Data, 
Williams-Chandler Watershed, Arizona 

To i Ralph Arrington, State Conservation Engineer, Fllm Codex 

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. 

1. 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 lb 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  ittenhouse tenho house 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 questians as to 
the location and design flow in the side inlets. These are suarmarGed in 

:?~d - .  copr fo: Attachment No. 2, 

i/afy 6db1r7) /lt would be best if someone on your rtaff or from the flood control district 
rep ' familiar with hydrology and the area could confirm the side inlet locations 
, &?,ign flows, as was done during the denign of Reach 3. 

&a r bL/r ? 
FLOODWAY: Any available data on the existing Powerline Flood- 
design calculations, as built drawinga, geologic inves t igat ions, 
analysis, or correspondence that may be useful in the design of 

the RWCD Floodway. A z ~  - 
R.R. BRIDGE AT RITTENHOUSE ROAD: Construction drawings, 

geologic investigations, or other information on the new bridge at this loca- .'I' tion. We understand that this bridge is now being reconstructed to acc-o- 
e floodway enlargement. 

IAL PHOTOS: Is there an additional contact print in the area of the 
e Floodway and Ray Road? Our last photo is numbered 2-4. One more 

us stereo coverage of the upper end of Reach 4, 



Ralph Arrington 
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. 

6 6. PLAN AND PROFILE DRAWINGS: We understand that there ere some difficul- 

\ ( f  //ties in obtaining the plan and profile drawings and survey computations from 
7,A 1~1 the AE contractor and that they may become available by the end of August. We 

\doc will need them at that time in order to continue design work toward the 
' [di' 
1 pC\ March 1, 1985 date requested for delivery of the drawings and specifications. 

@' 
V- 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. 

q41. 
J K C. STEVENSON 
 dad, Engineering Staff 

Attachments 

CC : 
Verne Bathurst, State Conservationist, 

SCS, Phoenix, Arizona 
Donald E. Wallin, Head, Design Unit, Engineering, WNTC 







HYDROL-OGY RWCD FLOODWhY REACH 4 ARIZONA 
Work n e e d e d  t o  c o f  i r m  l o c a t i o n  a f  
a n d  d e s i q n  f l o w  i n  t h e  s i d e  i n l e t s  

8/1/84 

1. P o w e r l i n e  Floodway 

2. Williams F i e l d  Gol f  
C o u r s e  d r a i n  n e a r  
STA 547+00  

3. Between Wms. F i e l d  
Rd. a17d F'owelPs Hd. 

4. Near t h e  m i d d l e  of Sec. [ I ! i ~ ~ , Q l m  

36, b e t w e e n  P o w e r s  Rd. 
a n d  Ki t t e n h o u s e  Rd. 

:. A t  t h e  R i t t e n h o u s e  
a n d  S P R H  b r i d g e s .  

Q i a s  f r o m  TR20 r u n  = 6 0 0  c f s .  
How is t h i s  d i s t r i b u t e d  b e t w e e n  t h e  c h a n n e l  
u p s t r e a m  of  t h e  RR b r i d g e ,  t h e  c h a n n e l  b e t w e e n  
t h e  RR b r i d g e  a n d  R i t t e n h o u s e  Wd., a n d  downs t ream 
of H i  t t e r l h o u s e  Rd. 

6. Between R i t t e n h o u s e  Rd. Qiam =40 c f s  f r o m  t h e  TR20 r u n  f o r  t h i s  e n t i r e  
a n d  Queen  Creek Rd. s i d e  d r a i n a g e  area. 

We are p r o p o s i n g  t h a t  s i d e  i n l e t s  of  nomina l  size 
be l o c a t e d  a t :  a p p r o x .  STA 629+00, STA 680+00,STC 
716+0D ( H i g l e y  R d . )  a n d  a t  Queen  C r e e k  Rd. 

A check i n  t h e  f i e l d  is n e e d e d  t o  c o n f i r m  t h a t  
t h e s e  l o c a t i o n s  are s u f f i c i e n t .  

L o c a t i o n , Q ~ ~ ~ , a n d  Q;B of  a n y  a d d i t i o n a l  s i d e  
inlets t h a t  a p p e a r  t u  be n e c : e s s a r y  a n d  are n o t  
m e n t i o n e d  above. 
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mrtels :mn 
ust 27, 1974 

RWCD DESIGN HYDROLOGY 

1. Use Jim Wlone's method of placing storm on watershed; i.e., start at 

6' north end and reduce rainfall as we go south. Same general procedure 

as my 23, 1973 I-lm. 
I 

2. Use data developed by Jim on 24-hour 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 Interveninn Intervening Rainfall For Total Watershed 

I, 3. Use the following precipitation values for design of RWCD. From WB Rev 

!a TP 40 maps, use point rainfall halfway between Mesa and Apache Junction 

as representative of uncontrolled area. 

E x  
5; 1% = 3.6 inches 1.00 3.6 3 70 

4% = 2.8 inches 1-00 2.8 2.80 
&- 10$ = 2.25 inches .99 2.23 2.20 

F 50% = 1.35 inches .88 1.19 1.20 

* (see Attachment No. 2) 
u 4  



4. For Runoff Curve Number Determination use t he  following 

procedures : 

A. From o r ig ina l  data used i n  1973 TR-20 Run and General S o i l  

Maps, it has been determined t h a t  t h e  s o i l s  f o r  the  uncon- 

t r o l l e d  a rea  between t he  dams and t h e  RWCD, except the  San 

Wn Mountains, a r e  B so i l s .  

B. Use the  procedures shown i n  FQdrology Design mnual  t o  deter-  

mine RCN fo r  present na tu r a l  conditions; i .e . ,  use the  curves 

i n  the  handbook f o r  t he  na tu r a l  vegetation exis t ing today t o  

determine the  shor t  duration RCN. 

C. Reduce the  shor t  duration RCN f o r  duration; i .e . ,  if shor t  

duration RCN i s  80 then t h e  24-hour RCN w i l l  be 71. ( ~ c t u a l  

value used i s  a 24-hour RCN of 75 f o r  deser t  conditions.) 

D. The 24-hour RCN w i l l  be used on a l l  deser t  lands i n  both present 

and f'uture conditions. 

E. The Runoff Curve Number f o r  i r r i g a t e d  ag r i cu l t u r a l  land i s  

estimated t o  be 50 t o  show e f f e c t  of buil3-instorage of 

leveled f i e ld s .  

F. For urban lands, use t he  RCN shown i n  t he  Mohave County manual 

f o r  urban areas.  These RCN will not  be reduced f o r  duration. The 

percent of impervious surfaces w i l l  be estimated based on housing 

density from the  MAG data. Use t he  following t o  determine t he  RCN 

of urban areas:  (~ t t a chmen t  No. 3) 
i 



Density of Housing Units 
~umber/Square Mile 

0 t o  100 Sane a s  natural  conditions 
100 t o  300 75 
300 t o  600 77 
600 t o  1200 7 9 

1200 t o  2000 80 
2000 + , 81 

5 .  To estimate the e f fec t  of urbanization on Tc, use Figure 15-3 m-4, 
3-5 I 175 tr^ 

along with F i g u r e 3 ~ Y  of Urban Hydrology ( wck. Note 1 )  t o  

determine the amount t o  reduce the Tc under natural  conditions : 

Increase i n  RCN Ratio of After Urbanization 
From i t s  Natural ( ~ a n ~ e l a n d )  ~ o n d i t  ion t o  Natural Conditions ( T ~ )  

Example: If veloci ty  i s  1.5 fps  i n  natural  condition and 
then the area i s  completely urbanized, the velocity 
i n  the future  condition i s  1.5 

0.6 = 2.5 f'ps 

I or  i f  o r ig ina l  T was 1.0 hour, the future Tc i s  1.0 
C 

I 6. When Don Woodward was down, it was agreed t h a t  the Chap. 15 method did 

I not reduce the Tc enough. The procedures used i n  Urban Hydrology CTU 

I Hydro1 Tech. Note No. l w e r e  used t o  f a r the r  reduce the Tc. It was 

I decided during'Donls visit t ha t  the  maximum reduction we would use 

I was 0.60 of natural  Tc. ( ~ a s e d  on change i n  RCN from 75 t o  81.) 

I 7. Where new data i s  available on X-section shape and s ize  - revise the  Tc 

1 ..- based on the channel..characteristics. Use X-section data from Buckhorn- 

I Mesa Areal Mapping. Use 4.0 fps f o r  Buckhorn-Mesa area north of Apache 

Trai l .  



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

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

For slopes of 1% to 25, this figure shows a velocity of 1.0 f p s  to 

1.4 fps for alluvial fan areas.. Use a maximum velocity of 1.5 fps 

I :- for reach routing or insert X-section data for routing purposes. The 

I August 4 estimate of Tc is based on 1.5 f'ps for all alluvial fans (in- 

I cluding desert and agricultural land). Don Woodward agreed with using 

i 
9. In areas of defined washes; foothills; mountains; I used a velocity of 

6.0 f'ps, until I got to undefined channels, and I then used 1.5 0s. 

This primarily applies to San Tan Mountain areas. 

10. Based on conversations with Paul Monville, we will use a "v" of 5 fps for (,' 6' RWCD channel. Do not use Resvoir Program. 
1 

$, 
1 - 11. To evaluate the effect of future urbanization on the watershed, a two-step 

approach will be needed: 
i 

V N / U U T t r 3  - F~fl 57. Gtr t 
A. First using MAG data for the year 2000, an uncorrected RCNjlfor each 

1 subwatershed will be calculated, and a revised Tc based on this 

urbanization d l 1  be determined as explained in No. 5 item. 

B. To determine the final RCN ofthe subwatershed, it will be necess,ary 
I t ,  ,- ,, f 

to reduce the 'und&&d RCN determined in (11. A) to show the 

effect' of storage in the new subdivisions. of one-half inch and one 

1 inch of runoff. The Figure A (next page) shows the estimate -of how 

nmch to reduce the RCN based on the increase in housing units after 

19'75. (see Attachment No. 5 for derivation. ) 

-4- 



analyzed. The storms t o  be analyzed a r e  the 100-year, 25-year and 

10-year storms. The a l te rna tes  t o  be considered a re  A l t .  1 "Present 

~ondi t ions" ,  based on MAG 1975 data; " ~ u t u r e  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. 
f 
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Worksheet D-5.-Graphical (t ) Peak Discharge Method (Chapter 5) 
C 

P ro jec t  RLU ~ : r )  . ~ E & M  4 By 7+km Date r!L2,~/& 
/ 

Checked Date 

Steps Peak Discharge Computation f o r  up t o  3 storms: 

Rainfall Dis t r ibu t ion  Type z, Duration 24 hours. - 
1. Data: Watershed Condition = - 4 W 4 c . v ~  d (present ,  developed). 

Drainage Area (Aa) = 19% acres.  

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

2. Ra in f a l l  Frequency (F) 

3. Rainfall Depth (P) 

4. Runoff Curve Number (CN) = 70 
See 0- f o r  computation 

L N  dc+ 

5. Ia/P Ratio 

Use P ,  CN, and Table 5-1 

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

7 .  Time o f  Concentration ( t c )  = 
hrs. See 

f o r  computations- 

8. Unit Peak Discharge (q ) 
use tc and I*/P and kch ib i t  5 - 2  

Aa (acres) 
9. Drainage Area (A,)= 

640 (ac/mi2) 

"10. Pondinp; and Swampy Area Peak Factor 
Only use X PND, F and Table when 
PND is spread out  in watershed 
and no t  r e l a t ed  t o  tc f l w  path. 

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

sq. miles 

X 

prs 

inches 

inches 

*If the adjustment is  not applicable, enter a fac to r  of  1.0. 

c f s  



Worksheet D-5.-Graphical ( t c )  Peak Discharge Method (Chapter 5) 

Pro jec t  e y ~ ~ f i .  @ By & Date / /) za)& 
1 

' .  
~ * ~ : , ' & ~  l ~ z g  Checked I, 

Date 
1 b' 

\ 

4 Steps Pedc Discharge Computation f o r  up t o  3 storms: 
+ 

Rain fa l l  D i s t r i bu t i on  Type Duration 24 hours. ,,. - . _< 

1. Data: Watershed Condition = - O c ~ c I w d  (present ,  developed). 

Drainage Area (A ) = & acres. 
a 

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

2. Ra in f a l l  Frequencx (F) 

3. Ra in f a l l  Depth (P) 

4. Runoff Curve Number (CN) = 7 
See o w  f o r  computation 

5 -  Ia /P Ratio 

Use P, (=N, and Table 5-1 

.) 
6. Runoff Depth (Q) 

Use P, CN, and Table 2-1. 

7. T i m e  of Concentration (tc) = 
O,S&hrs .  See oth,ep-sGk 
f o r  computations !" d"iP' 

8. Unit Peak Discharge (q ) 
U s e  tc and IA/P and k h i b i t  5 - f l  - 

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

640 (ac/mi2) 

sq. miles 

X 

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

a 

*lo. Ponding and Swampy Area Peak Factor 
Only use 9. PND, F and Table vhen 

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

F S -  

inches 

PND is  spread ou t  in watershed 
and not  r e l a t ed  t o  tc flow path. = 

1, 

inches 

11 

cf slmi 2 

/ i n  runoff 

c f s  



Worksheet D-5. -Graphical. ( t c )  Peak Discharge Method (Chapter 5) I 
Pro jec t  !?\A C 5J &5'4cd By Date 1 / , ) 3 ~ / 8 ~  

1 

1 Y%D Checked 
,, / *, 

Date : 3';'; - 
Steps Peak Discharge Computation f o r  up t o  3 storms: , I  $ 2  dL 

It 

Rain fa l l  Dis t r ibu t ion  Type=, Duration 24 hours. FC. - 
1. - Data: Watershed Condition = ,ww L& (present ,  developed). 

Drainage Brea (Aa) = 1223 acres.  I 

3. Rainfall Depth (P) 

4. Runoff C u n e  Number (CN) = 77 
See o ther  s i d e  f o r  computation 

5. Ia /P Ratio 

Use P,  CN, and Table 5-1 

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

7 .  Time of Concentration ( t c )  = 
I.@, hrs.  See o ther  s i d e  
f o r  computations 

8. Unit Peak Discharge ( ) 
Use r and IA/P a n d k h i b i t  5 3 

C 

9. Drainage Area (A,)= 
Aa (acres) 

640 (ac/mi2) 

1st Storm 2nd Storm 3rd Storm 

3.69 1 2-15 I 

sq. miles 

"10. Ponding and Swampy Area Peak Factor 
Only use Z PND. F and Table when 1 ' / I  

PND is spread ou t  in watershed 
l 

and not r e l a t ed  t o  tc f l o v  path. = 

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

a 

inches 

inches 

cf s/mi 
2 

/ in  runoff 

c f s  

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



Worksheet D-5.-Graphical ( t  ) Peak Discharge Method (Chapter 5)  
C 

Pro jec t  a . - C/ By & Date ///ze/ &p 

> &-~'DCIU i z E 
Checked Date 

Steps Peak Discharge Computation f c r  up t o  3 storms: 
' 4" ' C/ 

, -\\ 

Rainfall Dis t r ibu t ion  Type z, Duration 24 hours. - \r 

1. - Data: Watershed Condition = - ~ , ~ ; J . S ; E . , U  660 (present ,  developed). 

Drainage Area (A ) = 77 acres. a 

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

F S  - 
inches 

inches 

\ 
1 

2. Rainfall Frequency (F) 

3. R a i n f a l l  Depth (P) 

4. Runoff Cume Number (CN) = 6 1  
See o the r  s ide  f o r  computation 

5. I,/P Ratio  

Use P ,  CN, and Table 5-1 

6. Runoff Depth (Q) 
U s e  P, CN, and Table 2-1. 

7. Time of Concentration ( t c )  = 
0,5Cj hrs .  See o ther  s i d e  

f o r  computations 

1st Storm 2nd Storm 3rd Storm 

1 3.69 I 2,'s I 

8, U n i t  Peak Discharge (q ) 
Use t and IA/P and &h ib i t  5-z 

C 

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

640 (ac/mi2) 

cf s /miz 
/ i n  runoff 

sq. miles 

*lo. Ponding and Sw anq~y Area Peak Factor 
Only use  % PND, F and Table when 
PND is spread out Fn watershed 

I j . 0  

and no t  r e l a t ed  t o  tc flw path. - 
11. Adjusted Peak Discharge 

where q = Steps 116 x 8 x 9 x 10 
a c i s  

3 
*If the  adjustment is not applicable, enter a fac tor  of 1.0. 
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Worksheet D-5.-Graphical (t ) Peak Discharge Method (Chapter 5) ' . '  
C I 

Project R~AcO . fl&nC#&-4 By 4 Date ~.&9/F.y, 
i " >b/* 1 9 2 F  Checked x Date 

Steps Peak Discharge Computation for up to 3 storms: 

,'; \ 

Rainfall Distribution Type z, Duration 24 hours. i - - I 
1. Data: Watershed Condition = - & d (present, developed). 

Drainage Area (A,) = 2 6Zacres. I 
Ponding and Swampy areas (PND) = acres, Z of Aa I 

Rainfall Frequency 

3. Rainfall Depth (P) 

4. Runoff Curve Number (CN) = 9l-f 
See other side for computation 

5. Ia/P Ratio 
- 

Use P, CN, and Table 5-i 

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

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

for computations 

8. Unit Peak Discharge (q ) 
Use tc and IA/P and &hibit 5 - - 

9. Drainage Area (A,)= 
Aa (acres ) 

640 (ac/mi2) 

F S  - 
inches 

: sq. miles 

X 

PND is spread out Fn watershed 
L I 

and not related to te flow path. O 

*lo. Ponding and Swampy Area Peak Factor 
Only use X PND, F and Table when 

/in runoff 
I 

I ,  a 1 
11. Adiusted Peak Discharge 

where q = Steps #6 x 8 x 9 x 10 a 

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

1 cfs 



.- - . . , . . . 

D-6 
Worksheet D-5.-Graphical ( t c )  Peak Discharge Method (Chapter 5) I 

Proj  a c t  C 0. &&,lj - '4 By & Date l / / ? e / ~  . . ~ ~ 2 - u  ! q 2 ~  Checked Date 
'. -. 

Steps Peak Discharge Computation f o r  up t o  3 storms: 

Rainfall D i s t r i b u t i o n  Type , Duration 24 hours. - 
1. Data: Watershed Condition = - l-~eC*./ c.d - (p resen t ,  developed). 

Drainage Area (A ) = *307 acres .  
a 

Ponding and Svampy areas  (PND) = - acres ,  - X of Aa 

2. Rainfall Frequencx (F) 

3. R a i n f a l l  Depth (P) 

4. Runoff Curse Number (CR) = 7 7 
See o ther  s i d e  f o r  computation 

5. I,/P Ratio 
- 
Use P, CN, and Table 5-1 

-1 
6. Runoff Depth (Q) 

Use P ,  CN, and Table 2-1. 

7 .  Time of Concentration ( t c )  = 
0 ,qS, hrs .  See o ther  s i d e  
f o r  computations 

8. Unit Peak Discharge (q ) 
Use t and IA/P and k h i b i t  5 - 

C 

Aa (acres ) 
9. Drainage Area (A,)= 

640 (ac/mi2) 

F S  

inches  

sq. miles 

X 

and not  r e l a t e d  t o  tc f l o w  path. 

*lo. Ponding and Swampy Area Peak Factor 
Only use  X PND, F and Table when 

11. Adjusted Peak Discharge 
where q = Steps $6 x 8 x 9 x 10 

a 

*If the adjustment is not applicable,  en te r  a facror  of 1.0. 

PND is spread out  in watershed 
I , d  

cf s/mi 
2 

/ i n  runoff 

1 ,a 
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I 

Worksheet D-5,-Graphical (t ) Peak Discharge Method (Chapter 5) 
C 

Projecr R LcjCO- )_ghcd - c) By .rCJ"r.) Date 11/33/&'3l 
A !cL3 L l '  

Checked Date I e,k ::;L.4"- /; . ;  . J ,  
TI i I 

Steps Peak Discharge Computation for up to 3 storms: 

Rainfall Distribution ~ y p e  x, Duration 24 hours. 

1. Data: Watershed Condition = - (present, developed). 

Drainage Area (Aa) = /bb acres. 

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

2. Rainfall Frequencz (F) 

3. Rainfall Depth (P) 

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

5. I,/P Ratio 
- 

Use P, CN, and Table 5-1 

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

7. Time of Concentration (tc) = 
~ ~ 3 %  hrs. See other side 
for computations 

8. Unit Peak Discharge (q ) 
Use t and I d P  and bchibit 5 -= - 

Aa (acres ) 
9. Drainage Area (A,)= 

640 (ac/mi2) 

sq. miles 

*lo. Ponding and Swampy Area Peak Factor 
Only use X PND, F and Table when 
PND is spread out in watershed 
and not related to tc f l w  path. = 

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

*If the adf ustment is not applicable, enter a facror of 1.0. 

yrs 

inches 

inches 
! 

cfs/mi 2 

/in runoff 



Worksheet D-5. -Graphical ( t c )  Peak Discharge Method (Chapter 5) 
I 

Pro jec t  ?WCO,  c&4cLe!--4 By &c Date }2 /A 
\ 5 ~ b n ~ l r .  !~;ZG, 

, Checked Date . . ;; .-; : i.*? 
1 

', r ' 

._r 

Steps Peak Discharge Computation f o r  up t o  3 storms: ., 1. ' 
.F 

Rai n fa l l  Dis t r ibu t ion  Type g, Duracion 21 hours. 

1. Data: Watershed Condition a~~?-*.f - (present ,  developed) . 
Drainage Area (A ) = 15 acres.  

a 

Ponding and Swampy areas  (PND) - acres ,  - X of Aa 

2. Ra infa l l  Frequency (F) 

3. Ra in f a l l  Depth (P) 

4. Runoff Curve Number (CN) = 7 7  
See o the r  s i d e  f o r  computation 

5 ,  I,/P Ratio - 
Use P, CN, and Table 5-1 

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

155 3 
7 .  Time of Concentration ( t c )  = . Z ; ; ~ ( I ,  5 )  

9,2% hrs.  See o ther  s i d e  
f o r  computations 

8 ,  U n i t  Peak Discharge (q ) 
Use tc and IA/P and !&hibit 5 - -  

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

640 (ac/mi21 

sq. miles 

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

*lo. Ponding and Swampy Area Peak Factor 

*If the adjustment is not applicable,  en te r  a fac to r  of 1.0. 

Only use  Z PND, F and Table when ! /  

inches  

/ ,7 

inches 

PND is spread out in watershed 
and not  r e l a t e d  t o  t, flow path. - 

c f s  /mi 2 

/ i n  -off 



. .. . . . . 

./I. . . ' . .  . .  . . . . - D-6 
. . . . . . . .  : . .. _ .  - .  - _  

. &.Meet ~ - 5 . & & p h i c a l  (t. ) Peak bitkbhige ~ e t h o d '  (Chaptu ;s) : . , .*. '. . . . . C .  . .  . . . 
. . . - 

- . : I/,/, ,J>;',. . - 
- .  . - 

w. 4 . iy . &+, ' Date  _ +&I@- Pro jec t  ,Qdc;O . @ 

f' \\ 
. . 

Checked ~ a t i  
. . . . 

.. . . . . . 
. - .- . . .. - . . 

. . 
- Steps Peak Discharge :Computation. f o r  up t o  3 s t o r k : -  ' ' . .  . 

. . 
. / 

Rainfall Dis t r ibu t ion  Type &, Duration 24 hours. 
. . - . . 

1. Data: ' watershed Condition = - @&[Gd ' (present,  develaped). 
. . 

Drainage Area (A ) = I q % a&es. 
a -. 

Ponding and Swampy areas  (RID) = - acres, - - X of Aa I 

2. Bain fa l l  Frequency (F) 

3. Ra in f a l l  Depth (P) - 

4, Runoff Curve Number (a) = 70.' 
See o f o r  computation - 

5. Ia/P Rat io  

Use P. CN, and Table 5-1 

f 
6. Runoff Depth (Q) 

J 
U s e  P. CN, and Table 2,-1. 

7. Time. of. Concentration ( t c )  = 
-.O,7c*lhrs, See o&mr=&& - . I  

f o r  computations -t """- 

8. Unit Peak Discharge (q ) 
U s e  tc and IA/P and hch ib i t  5-a 

9. Drainage Area (A,)= 
Aa (acres  ) 

2 
640(ac/mf ) 

l ' w  = sq. miles 

: .Q I inches i 

cf s /mi 2 

/in runoff 

*lo. Ponding and Swampy Area Peak Factor 
Only use X PND. F and Table vhen \,a 1 . i d  1 
PND is spread out in watershed 

I I - and no t  r e l a t ed  t o  . tc flaw path. 

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

. - 
. . / *If the adjwtment LI not appli&ble, enter a f a c to l  of 1.0. 

. . 



. . . )' . . . . . .  . . .- 
+ .  , . . . -  wo&hket D-5;.74raphical ( t  -) peak ~ e h a r ~ ~  . ~ e t h o d  .(Cka&ter 51 

. . . . .C 
. . - . . . ,/: j..Z .2/'/- - -  < - .  . . 

Projeci euJLfj @ 4 -  - By '& . Date. 1-6 
rr , . _  
I I s ~ . g w  r y c g  . . 

Checked Date 
. . 

. - . . . . . . . . 
Steps .-  'peak   is charge Computation f6r- up fo  3 .storms: 

Rainfal l  ~ i e r r i b u t i o n .  Type s, ~ u r a t i o n  24 hours. 
' 

1. Data: Watershed Condition = - 0 ~ ~ c f q . d  (present ,  developed). 
,-' fl 

Drainage Area (A ) = acres.  
a 

Pondhg and Swampy areas (FWD) .I - acres ,  - % of Aa . 

2. R a i n f a l l  Frequency (F) 

3. Rainfall Depth (P) 
># ;p 
-. 

1st Storm 2nd Storm 3rd Storm 

3 , L D  I 2.1s I . . 

4.. Runoff Curpe Number ((3) = -w 
See o m  f o r  computation 

5-  Ia/P Ratio . 

U s e  P, CN, and Table 5-1 

6. Runoff Depth (Q) 

.9 U s e  P ,  CN, and Table 2-1. 

7. Time  of Concentration ( t c )  = 
. . O h .  See o~~ 

f o r  computations I" c'" 

8,' Unit  Peak Discharge (q ) 
U s e  cC and IA/P and b i b i t  5-% - 

Aa (acres) 
9. Drainage Area (A,)= 

2 
.=- 15 640 (acfmi ) 
-, 

,= . r  

/TZZj sq. mi les  

11. Adjusted Peak Discharge 
where q = Steps  t(6 x 8 x 9 x 10 a 

*lo. Ponding and Sw- Area Peak Factor 
Only use % PND, F and Table when 

inches  I 

/I 

inches  a/ 

PND is spread ou t  in watershed 
1 

and no t  r e la ted .  t o  tc f l w  path. 

c f s lmi  
2 

/ i n  runoff 



Worksheet D-5.-Graphical ( t  ) Peak Discharge Method (Chapter 5) 
C 

P ro jec t  prr~ cn I@?-GclJ By Date 1/,)-~3/[$f 

~~w~ y2D Checked Date 

Steps Peak Dischar~ge Computation f o r  up t o  3 storms: 

Ra in f a l l  Dis t r ibu t ion  Type=, Duration 24 hours. - 
1. Data: Watershed Condition = ,w - d r v d  (present ,  developed). 

Drainage Area (A ) = \223 acres.  
a 

Ponding and Swampy a reas  (PNI)) = acres ,  X of Aa 

2. Ra in f a l l  Frequency (F) 

3. Rainfall Depth (P) 
/ -: 

4. Runoff Cunre Number (C'N) - 5?7 
See o the r  s ide  f o r  computation 

- 
Use P, CN, and Table 5-1 

6. Runoff Depth (Q) 
U s e  P, CN, and Table 2-1. 

7. Time of Concentration (t ) = 
I .(& hrs.  See o ther  gide 
f o r  computations 

8, U n i t  Peak Discharge (q ) 
U s e  t and IA/P and kch ib i t  5 -z 

C 

Ad (acres) 
9. Drainage A r e a  (A )= 

m 2 64 0 (ac/mi ) 

1227 = 

1st Storm 2nd Stonn 3rd Stonn 

3.63 1 2. I 5  1 

sq. miles 

X 

,-. - .-. /. 
11. Adjusted Peak Discharge 

where q = Steps #6 x 8 x 9 x 10 
a 

*LO. Pondinp; and Swampy Area Peak Factor 
Only use I. PM), F and Table when 

( 1  
*If the adjustment is not applicable, enrer a factor  of 1.0. 

F S  - 
inches 

PNII is spread our Fn watershed 
and no t  r e l a t e d  t o  tc f l o w  path. I 

.[t 0 

inches 

11 8 

cfs/mi 
2 

/in runoff 

cfs 



Worksheet L!-5.--Graphical. ( t c )  Peak DFscharge Method (Chapter 5) 

, ' ,  .' + 

P r o j e c t  RL/J C& ---(/ By & Date *@ 

f ~ ~ . k k - .  i y z  E 
1 Checked Date 

Steps  Peak Discharge Computation f o r  up t o  3 storms: 

R a i n f a l l  D i s t r i b u t i o n  Type T-, Duration 24 hours. - 
1. - Data: Watershed Condit ion = - r ) r g ; . ~ ~ - , o  QE.9 (present ,  developed). 

Drainage Area (A ) = 7 7  acres .  
a 

Ponding and Swampy a reas  (PND) = acres .  X of Aa 

2. R a i n f a l l  Frequencz (F) 

3. Rainfall Depth (P) 

4 .  Runoff Curve Number (m) = .-&" 
See o t h e r  s i d e  f o r  computation 

5. I, /P Rat io  - 
Use P, CN, and Table 5-1 

6 
6. Runoff Depth (Q) 

J 
U s e  P, CN, and Table 2-1. 

7. Time of Concentrat ion ( t  ) = 
C 0.69 hrs .  See o t h e r  s i d e  

f o r .  computations 
,<../,, rs4e-o - 

-* 

8. Unit  Peak Discharge (q ) 
U s e  K and IA/P and b h i b i t  5 - z  

C 

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

m 2 
640(ac/mi 

1st Storm 2nd Storm 3rd Storm 

1 3.63 1 2.15 I 
yrs - 
inches  

inches  

sq. miles 

X 

L I I r 0 1 
PND is spread ou t  i n  watershed 
and not r e l a t e d  t o  tc flow path. - 

110. Ponding and Swampy Area Peak Factor 

,-. - 
11. Adjusted Peak Discharge 

where q = Steps  $6 x 8 x 9 x 10 a 

Only use  X PND. F and Table vhen 

i 

) *If the adjusrnanc is no. applicable.  enter  a faccor of 1.0. 

cfs/mi 
2 

/ i n  runoff  

i." I I ,n  I 
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Worksheet D-5.-~&hlcal ( t c )  Peak Discharge Method (Chapter 5) '!jbj1!~4 pi/?* - 

p&4~&-4 By 
f /  I -  

Pro jec t  /?PJ c 0 , & D M ~ / J  
Checked Date 

Steps  Peak Discharge Computation f o r  up t o  3 storms: 

R a i n f a l l  D i s t r i b u t i o n  Type a, Duration 21  hours. - - 
1. Data: Watershed Condit ion = - ~ ~ I ~ . A P - A  d (p resen t ,  developed). 

/<: r 

Drainage Area (Aa) = -2gL a c r e s  

P o n d h g  and Svampy a r e a s  (PND) = a c r e s ,  % of Aa 

2. Rainfal l  Frequencv (F) 

3. R a i n f a l l  Depth (P) 
Zq- 

4. Runoff Cume Number (CN) = ?t/ 
See o t h e r  s i d e  f o r  computation 

F S  

inches 

5. I,/P Rat io  

U s e  P,  CN, and Table 5-1 

6. Runoff Depth (Q) 
U s e  P, CN, and Table 2-1. 

7. Time of Concentrat ion ( t c )  - 
0.51 hrs .  See o t h e r  s i d e  

f o r  computations 

8. Unit Peak Discharge (q ) 
Use t and lA/P and & h i b i t  5 -- 

C - 

A (acres)  
9. Drainage A r e a  (A )= a 

m 2 
640(ac/mi ) 

cfs/mi 
2 

/in runoff  

sq. miles  

*lo, Ponding and Swampv Area Peak Factor  
Only use X PND, F and Table vhen /,a 

L 
PND Ls spread ou t  In watershed 

J 

and n o t  r e l a t e d  t o  t, f l o v  path. = 

. . 
11. Adjusted Peak Discharge 

w h e r e  qa - Steps  616 x 8 x 9 x 10 
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Worksheet D-5.-Graphical (t ) Peak Discharge Method (Chapter 5) 
C 

. l i 3  1 . ' ;  - 

Pro jec t  R:d c-C tekclj - L-1 By & D a t e  -9; 
5 . - t  < .-zr p - r  f >:- Checked Date 

Steps Peak Discharge Computaeion f o r  up t o  3 storms: 

Ra in f a l l  Dis t r ibu t ion  Type , Duration 24 hours. - 
1. - Data: Watershed Condition = - <>&lq Cr, ,a! (present ,  developed). 

Drainage Area (A ) = 397 acres.  
a 

Ponding and Svampy a reas  (PND) = - acres ,  - X of Aa 

2. Ra infa l l  Frequency (F) 

3. Ra infa l l  Depth (P) 
- !  i; 
r- r- 4 .  Runoff Curve Number (CN) = - I . . / . -  

See other  s ide  f o r  computation 

5. Ia /P Ratio 

Use P ,  a, and Table 5-1 

J 
6. Runoff Depth (Q) 

U s e  P ,  (SN, and Table 2-1. 

7. Time of Concentration ( t c )  = 
0~43- hrs. See other  s i d e  
f o r  compurations 

8. Unit Peak Discharge (q ) 
Use t and IA/P and kch ib i t  5 - 

Aa (acres  ) 
9. Drainage Area (A )= m 2 

640(ac/mi ) 

sq.  miles 

X 

inches  

inches 

cfs /mi  2 

/in runoff 

PND~ is spread out  i n  watershed 
L I , J 

and not r e l a t ed  t o  tc f l o v  path. = 

*lo. Ponding and Swampy Area Peak Factor 
M y  use X PND, F and Table when 

11. Adjusted Peak Discharge 
where q - Steps $6 x 8 x 9 x 10 

a 

I , a  

c- 

c f s  

(- J 
*If the  adjuament is not applicable, enter a factor  of 1.0. 
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1 
Checked Date 

Steps Peak Discharge Computation for up to 3 storms: 

Rainfall Distribution Type s, Duration 24 hours. 

1. - ~ata:' Watershed Condition = o/e& (present, developed). 

Drainage Area (A ) = 37 95 acres. 
a 

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

2. Rainfall Frequency (F) 

3. Rainfall Depth (P) 

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

5. I,/P Ratio 
- 

Use P, CN, and Table 5-1 

6. Runoff Depth (Q) 

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

2 
7 .  Time of Concentration (tc) = 

S,&Q hrs. See other side 
for computations 

8. Unit Peak Discharge (q ) 
Use t and IA/P and bhibit 5-% 

C 

inches 

Aa (acres) X 
9. Drainage Area (A,)= 

C) 

1 5 ,'zQ 

sq. miles 

X 

inches 

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

"10. Pondinp: and Swampy Area Peak Factor 
Only use X PND, F and Table when 

cfslmi 2 

/in runoff 

cfs 

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

1 . "  

.,. . *If the adjustment 1s not applicable, enter a factor of 1.0. 

1 ~ 3  
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